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CONCEPT TYPE QUESTIONS

Directions : This section contains multiple choice questions. Each
question has four choices (a), (b), (c) and (d), out of which only
one is correct.

1.

The set of intelligent students in a class is :

(@) anullset (b) a singleton set

(c) afinite set (d) notawell defined collection
Ifthe sets A and B are given by A= {1, 2, 3, 4},
B={2,4,6,8, 10} and the universal set
U=1{1,2,3,4,5,6,7,8,9, 10}, then

@ (AUB)={5,7,9}

(b) (AnB)={L,3,5,6,7;

(© (AnB)'={l35,6,78}

(d) None of these
IfA={1,2,3,4},B={2,3,5,6} andC= {3,4, 6, 7}, then
@ A-BnO={1,34}

(b) A-Bn O)={1,2,4}

© A-BuUO={2,3}

d A-BuO)={¢

Which of the following is correct?

(@ AEBTAEA

(b) (ACB)=A'EB

() (AEB)TAEA

(d (ACB)=ACH

The number of the proper subset of {a, b, c} is:
@ 3 (b) 8

() 6 (d 7

Which one is different from the others ?

(1) empty set (ii) void set (iii) zero set (iv) null set :
@ @ ®) (i)

(c) (i) (d (v

If the sets A and B are as follows :
A=1{1,2,3,4},B={3,4,5, 6},then

@ A4-B={1,2}

(b) B-A={5}

© [A=B)-(B-A)] nA4={1,2}

(d) [(A-B)-(B-A)] U 4=1{3,4}
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If A ={x,y} thenthepower setof Ais:
@ {x*y% (b) {4.x,y}

© {o.xb{2y}} @ {oixh{y}.{xy}}

The set {x : xis an even prime number} can be written as
@ {2} (b) {2,4}

(c) {214} (d) {2,4,14}

Given the sets

A=1{1,3,5},B=1{2,4,6} and C={0, 2,4, 6,8}. Which ofthe

following may be considered as universal set for all the three
sets A, Band C?

(@ {0,1,2,3,4,5,6}

() ¢

() {0,1,2,3,4,5,6,7,8,9,10}

(d {1,2,3,4,5,6,7,8}

If AUB#¢,thenn(4UB)="?

@ n(A)+n(B)—n(ANnB)

(b) n(4)—-n(B)+n(ANnB)

(© n(A)—n(B)—n(4AN B)

d)  n(A)+n(B)+n(4NB)

Which of the following collections are sets ?

(@) The collection of all the days of a week

(b) A collection of 11 best hockey player of India.
(c) Thecollection ofall rich person of Delhi

(d) A collection of most dangerous animals of India.
Which of the following properties are associative law ?
@ A4UB=BuA4

b 4uCc=Ccu4

(© 4AubD=DuA4

(d (AuB)UC=A4U(BUO)

Let V= {a, e, i, 0, u} and B = {a, i, k, u}. Value of
V— B and B — V are respectively

(@) {e,o}and {k} (b) {e}and {k}

(¢) {o}and {k} (d) {e, o} and {k i}
LetA={a,b},B={a,b,c}. Whatis AUB?

@ {a b} (b) {ac}

© {abc} (d) {bc}
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If A and B are finite sets, then which one of the following is
the correct equation?

@ n(A-B)=n(A)-n(B)

(b) n(A-B)=n(B-A)

(c) n(A-B)=n(A)-n(ANnB)

(d n(A-B)=n(B)-n(AnB)

[n (A) denotes the number of elements in A]

If ¢ denotes the empty set, then which one of the following
is correct ?

@ ¢e (b) ¢e{d}
© {0} it (d Oed

Which one of the following is an infinite set ?
(@) The set of human beings on the earth

(b) The set of water drops in a glass of water
(c) The set of trees in a forest

(d) Thesetofall primes

Let A= {x:xisamultiple of 3} and

B= {x:xisamultipleof 5}. Then A CB is given by:
(@ {15,30,45,...}

(b) {3,6,9,..}

() {15,10,15,20...}

(d {5,10,20,...}

Theset A= {x:x e R,x?>=16and 2x=6} equals

@ ¢ (b) {14,3,4}
© £} d 4

A= {x:x#X} represents

@ & (b) {1}

© {} (d {0}
Which of the following is a null set ?
@ {0}

(b) {x:x>00rx<0}
(c) {x:x2:40rx:3}

d) {x:x>+1=0,x€ R}

In a group of 52 persons, 16 drink tea but not coffee, while 33
drink tea. How many persons drink coffee but not tea ?

(@ 17 (b) 36

(c) 23 @ 19

There are 600 student in a school. If 400 of them can speak
Telugu, 300 can speak Hindi, then the number of students
who can speak both Telugu and Hindi is:

(@ 100 (b) 200

(c) 300 (d) 400

In a group of 500 students, there are 475 students who can
speak Hindi and 200 can speak Bengali. What is the number
of students who can speak Hindi only ?

(@ 275 (b) 300

(c) 325 (d) 350
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The set builder form of given set A = {3, 6, 9, 12} and
B={1,4,9, ..., 100} is
@ A={x:x=3n,neNandl<n<5}

B= {x:x:nz,n eNand 1 <n <10}

(b) A={x:x=3n,neNand 1 <n <4},
B:{x:x:nz,neNandlﬁnSIO}
(¢) A={x:x=3n,n e Nand 1 <n <4},
B={x:x=n2,neNand1<n<10}

(d) None of these

Which of the following sets is a finite set?

(@ A={x:xeZandx’—5x+6=0}

(b) B={x:xeZand X% is even}

(¢ D={x:x e Zand x>-10}

(d) All of these

Which of the following is a singleton set?

(@ {x:|x|=5,x€eN}

b) {x:|x|=6,x€eZ}

() {x:x2+2x+1:0,x e N}

(d {x:x*=7,xeN}

Which of the following is not a null set?

(@) Set of odd natural numbers divisible by 2

(b) Set of even prime numbers

(¢) {x:xisa natural number, x <5 and x > 7}

(d) {y:yis a point common to any two parallel lines}
fA={x:x= n’,n=1,2, 3}, then number of proper
subsets is

(@ 3 (b 8
© 7 @ 4
Which of the following has only one subset?
(@ {} (b) 4}
(© {4,5} (@ {0}
The shaded region in the given figure is
A
B C

@ Bn(AuC( (b) BUANC)

(c BNn(A-0) d B-(AuvCO

If A= {x: x is a multiple of 3} and

B = {x : x is a multiple of 5}, then A — B is equal to

@@ ANB b) ANB

© ANB d ANB

If A and B be any two sets, then A N (A UB)  is equal to

(@ A (b) B

© ¢ (d) None of these

A survey shows that 63% of the people watch a news
channel whereas 76% watch another channel. If x% of the
people watch both channel, then

(@ x=35 (b) x=63

() 39<x<63 d x=39



SETS

36.

37.

38.

39.

40.

41.

42,

43.

44.

45.

46.

1 2 4 6
The set {—, -, é, -, é, —} in the set-builder form is

(@ {XIX=L, where n e N and 1<n<6}
n+1

(b) {XIX=L, where n € N and 1Sn<6}
n+l1

(©) {x:xzi, where ne€ N and 1Sn$6}
n+1

(d) None of the above

The set {x : x is a positive integer less than 6 and 3* — 1
is an even number} in roster form is

@ {1,2,3,4,5} b) {1,2,3,4,5,6}

(© {2,4,6} d {1,3,5}

If B= {x : x is a student presently studying in both classes
X and XI}. Then, the number of elements in set B are

(@) finite (b) infinite
(c) zero (d) None of these
Consider:

X = Set of all students in your school.

Y = Set of all students in your class.

Then, which of the following is true?

(@) Every element of Y is also an element of X

(b) Every element of X is also an element of Y

(c) Every element of Y is not an element of X

(d) Every element of X is not an element of Y
If A < B and A # B, then

(@) A is called a proper subset of B

(b) A is called a super set of B

(c) A is not a subset of B

(d) B is a subset of A

The set of real numbers {x : a < x < b} is called
(a) open interval (b) closed interval

(c) semi-open interval (d) semi-closed interval
Which of the following is true?

@ ae {{a}, b} (b) {b, c} < {a, {b, c}}
(c) {a,b} c {a, {b,c}} (d) None of these

The interval [a, b) is represented on the number line as

@ —s — ) —s o—
() —o———e— (& —o——o—

a b a b
The interval represented by

a b
@ (a,b) (®) [a, b]
(©) [a,b) (d (a, b]
The number of elements in P[P(P(¢))] is
(@ 2 b 3
(c) 4 @ s

IfU={1,2,3,4, ..., 10} is the universal set of A, B and
A=1{2,4,6,8,10}, B= {4, 6} arc subsets of U, then given
sets can be represented by Venn diagram as

47.
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50.

B
(@)
B .3
o1 A'5
® |.7 e
*9
(©)
(d)

Most of the relationships between sets can be represented
by means of diagrams which are known as

(@) rectangles (b) circles

(c) Venn diagrams (d) triangles

Which of the following represent the union of two sets
A and B?

® @D ® A@DB
AU B AU B
v v
© | A B| @ |A B
AU B AU B

Let X = {Ram, Geeta, Akbar} be the set of students of
Class XI, who are in school hockey team and Y = {Geeta,
David, Ashok} be the set of students from Class XI, who
are in the school football team. Then, X N Y is

(@) {Ram, Geeta} (b) {Ram}

(c) {Geeta} (d) None of these

Which of the following represent A — B?

(@ {x:xeAandx € B}

(b) {x:xeAandx ¢ B}

() {x:xeAorx e B}

(d {x:xeAorx ¢ B}
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The shaded region in the given figure is

VoA
B
C
@ An@BuUCQ) ) AUBANC)
© An(B-C) @ A-(BuC)

If A and B are non-empty subsets of a set, then
(A-B) U (B - A) equals to

@ AnB)u(AuB) (b (AuUuB)-(A-B)

c) AuB)-(AnB) (d (AuB)-B

Let A, B, C are three non-empty sets. fAc Band Bc C,
then which of the following is true?

@@ B-A=C-B b) AnBNnC=B

(¢ AuUB=BnC d AuBuUC=A

In the Venn diagram, the shaded portion represents

o

(@) complement of set A (b) universal set
(c) set A (d) None of these

Ifu=4{1,2,3,4,56,7,8,9,10}, A= {1, 2, 3, 5},
B=1{2,4,6,7} and C = {2, 3, 4, 8}, then which of the
following is true?

U

@ (BuUC) ={1,5,9, 10}

(b) (C—A) =1{1,2,3,5,6,7,9, 10}

(c) Both (a) and (b)
(d) None of the above

If A and B are two given sets, then A N (A N B)° is
equal to

@ A (b) B

© ¢ d ANB

If A and B are any two sets, then A U (A N B) is equal to
(@ A (b) B

(c) A° (d B

The smallest set A such that A {1,2}={1,2,3,5,9} is
@ {2,3,5} (b) {3,5,9}

() {1,2,5,9} (d) None of these

If A and B are two sets, then AN (AU B)’ is equal to

@ A (b) B
© ¢ (d) None of these

SETS
60. If A and B are sets, then AN (B - A) is
@ ¢ (b) A
(c) B (d) None of these

61. IfA={1,2,4},B=1{2,4,5},C= {2, 5}, then
(A-B)x(B-0C)is
@ {(1L2,(1L5.@25 © {(14)
(© (1,4 (d) None of these

62. Ifn(A) =3, n(B) = 6 and A < B. Then, the number of
elements in A U B is equal to
(@ 3 b)) 9
(c) 6 (d) None of these

63. In a battle 70% of the combatants lost one eye, 80% an
ear, 75% an arm, 85% a leg, x% lost all the four limbs. The
minimum value of X is
(@ 10 (b)) 12
(c) 15 (d) None of these

64. If A= {x:xisamultiple of 4} and B = {x : x is a multiple
of 6}, then A N B consists of all multiples of
(@ 16 (b)) 12
(c) 8 @ 4

STATEMENT TYPE QUESTIONS

Directions : Read the following statements and choose the correct

option from the given below four options.

65. Let P be a set of squares, Q be set of parallelograms, R be a
set of quadrilaterals and S be a set of rectangles. Consider

the following :
L PcQ II. RcP
M. PcS V. ScR
Which of the above are correct?
(@ I IlandIII (b) LIlandIV
(c) LHandIV (d) MlandIV
66. Consider the following statements
L ¢ele} I {¢fc¢
Which of the statements given above is/are correct?
(@) Onlyl (b) OnlyIl

(c) BothIandII (d) Neither Inor IT
67. Consider the following sets.

L A={1,23}

I. B={xeR:x*-2x+1=0}

m Cc={1,2,2,3}

IV. D= {xeR:x3—6x2+ 11x -6 =0}

Which of the following are equal?

@ A=B=C b) A=C=D

(¢ A=B=D (d B=C=D
68. Consider the following relations:

L A-B=A-(AnB)

. A=(AnB)U(A-B)

m A-BuC)=(A-B)Uu(A-0)

Which of these is/are correct?

(2) Both I and III (b) OnlyII

(c) Both II and III (d) Both I and II
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Consider the following statements

I The vowels in the English alphabet.

II. The collection of books.

OI. The rivers of India.

IV. The collection of most talented batsmen of India.

Which of the following is/are well-defined collections?

(@ TandII (b) OnlyI

(¢) TandIII (d) TandIV

The set of all letters of the word

represented by

. {S,C,H,0,0,L}

II. {S,C,H,O,L}

m. {C,H,L,0O,S}

V. {S,C,H,L}

The correct code is

(@ Tand II (b) L II and III

(¢) I and III (d) LII, I and IV

I The collection of all months of a year beginning with
the letter J.

II. The collection of ten most talented writers of India.

‘SCHOOL’ is

II. A team of eleven best cricket batsmen of the world.
IV. The collection of all boys in your class.

Which of the above are the sets?

(@ TandlII (b) TIandIlI

(¢) Tand IV (d) L IIandII

Statement - I : The set D = {x : x is a prime number which
is a divisor of 60} in roster form is {1, 2, 3, 4, 5}.
Statement - II : The set E = the set of all letters in
the word ‘TRIGONOMETRY”, in the roster form is
{T,R,I, GO,N,M,E, Y}.

(@) Statement I is true  (b) Statement II is true

(c) Both are true (d) Both are false

The empty set is represented by

L ¢ L {$

. {} I\ 8

(@ Tand II (b) Tand I
(c) IIand III (d TandIV

Statement - I : The set {x : x is a real number and xX’—1= 0}

is the empty set.

Statement - II : The set A= {x:x € R, x*=16and 2x = 6}

is an empty set.

(a) Statement I is true  (b) Statement II is true

(c) Both are true (d) Both are false

State which of the following is/are true?

I The set of animals living on the Earth is finite.

II. The set of circles passing through the origin (0, 0)
is infinite.

(@ OnlyI

(c) Tand IT

(b) OnlylI
(d) None of these

76.

77.

78.
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82.

Statement - I : The set of positive integers greater than 100

is infinite.

Statement - II : The set of prime numbers less than 99 is

finite.

(a) Statement I is true  (b) Statement II is true

(c) Both are true (d) Both are false

Select the infinite set from the following:

L. The set of lines which are parallel to the X-axis.

[I. The set of numbers which are multiples of 5.

M. The set of letters in the English alphabet.

(@ landII (b) I and III

(c) TandIII (d) None of these

Consider the following sets.

A= {0},

B={x:x>15and x <5},

C={x:x-5=0},

D= {x:x2=25},

E = {x : x is an integral positive root of the equation
x*—2x—15=0}

Choose the pair of equal sets

(a) Aand B (b) Cand D

(¢) Cand E (d) Band C

Statement - I : The set of concentric circles in a plane is

infinite.

Statement - II : The set {x : x*—3=0andx is rational}

is finite.

(a) Statement I is true  (b) Statement II is true

(c) Both are true (d) Both are false

Which of the following is/are true?

I Every set A is a subset of itself.

II. Empty set is a subset of every set.

(@) Only I is true (b) Only II is true

(c) Both I and II are true (d) None of these

Let A= {1, 3,5} and B = {x : x is an odd natural number

less than 6}. Then, which of the following are true?

L AcB I. BcA

. A=B IVv. A¢B

(@) Iand II are true (b) T and III are true

(c) I, I and II are true (d) I, Il and IV are true

Given the sets A= {1,3,5},B={2,4, 6} and C = {0, 2,

4, 6, 8}. Then, which of the following may be considered

as universal set(s) for all the three sets A, B and C?

L {0,1,2,3,4,5,6}

L ¢

. {0,1,2,3,4,5,6,7,8,9, 10}

V. {1,2,3,4,5,6,7,8}

(@ OnlyI

(c) TandIII

(b) OnlyIlI
(d MHOlandIV
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Which of the following is/are the universal set(s) for the 91,

set of isosceles triangles?

I Set of right angled triangles.

II. Set of scalene triangles.

HOI. Set of all triangles in a plane.

(@ OnlyI (b) OnlyIII

(¢) IT'and III (d) None of these
Statement - I : In the union of two sets A and B, the
common elements being taken only once.

Statement - II : The symbol ‘~’ is used to denote the union.
(a) Statement I is true  (b) Statement II is true

(c) Both are true (d) Both are false
Statement - I : Let A = {a, b} and B = {a, b, c}. Then,
A ¢ B.

Statement - II : If A — B, then A U B=B.

(a) Statement I is true  (b) Statement II is true

(c) Both are true (d) Both are false

Which of the following are correct?

L. A-B=A-(AnB)

I. A=(ANB)uU(A-B). 93.

m A-BulC)=(A-B)u (A-0C).

(@ Tand II (b) IIand III

(¢) I, Iand III (d) None of these

Which of the following is/are true?

I. If A is a subset of the universal set U, then its

complement A’ is also a subset of U.
L IfU={1,2,3,....,10} and A= {1, 3, 5,7, 9}, then

94.

(A7) =A.
(@) Only I is true (b) Only II is true
(¢c) Both I and II are true (d) None of these
Statement-I : Let U be the universal set and A be the
subset of U. Then, complement of A is the set of element
of A.
Statement-1I :

represented by A’.

(a) Statement I is true
(c) Both are true

The complement of a set A can be
(b) Statement II is true

(d) Both are false
Statement-I : The Venn diagram of (A U B)/ and A’ "B’

are same.

Statement-II : The Venn diagram of (AN B) and

96.

A’ U B’ are different.

(@) Statement I is true  (b) Statement II is true

(c) Both are true (d) Both are false

Statement-I : If A, B and C are finite sets, then

n(A U B u C) = n(A) + n(B) + n(C) — n(A N B)

-nBNC)-n(AnC)+nAnBnNC).

Statement-II : If A, B and C are mutually pairwise disjoint,

then n(A U B U C) =n(A) + n(B) + n(C) — n(A N B)
-n(B N C)-n(AnC).

(b) Statement II is true

(d) Both are false

(a) Statement I is true
(c) Both are true

92.

9s.

In a survey of 400 students in a school, 100 were listed as

taking apple juice, 150 as taking orange juice and

75 were listed as taking both apple as well as orange juice.

Then, which of the following is/are true?

L 150 students were taking at least one juice.

II. 225 students were taking neither apple juice nor
orange juice.

(@) Only I is true (b) Only II is true

(¢) Both I and II are true (d) None of these

Suppose A be a non-empty set, then the collection of all

possible subsets of set A is a power set P(A).

Which of the following is correct?

L  P(A)NnPB)=P(AnB)

II. P(A)UPB)=PAUB)

(@) Onlylistrue (b) Onlyllistrue

(c) BothIandIlaretrue (d) BothIand Il are false

Which of the following is correct?

I Number of subsets of a set A having n elements is
equal to 2",

II. The power set of a set A contains 128 elements then
number of elements in set A is 7.

(a) Onlylistrue (b) OnlyIlistrue

(¢) BothlandIlaretrue (d) BothIand Il are false

Which of the following is correct?

. Number of non-empty subsets of a set having
n elements are 2" — 1.

II.  Thenumber of non-empty subsets of the set {a, b, c, d}
are15.

(@) Onlylis false (b) OnlylIl is false

(¢) BothlandIlarefalse (d) BothIand Il aretrue

Statement-I: [fA={1,2,3,4,5},B={2,4,6},C={3,4, 6},

then (AUB)NC= {3,4, 6}

Statement-II: (AUB) =A"'NB’

(@) Onlylistrue

(b) Onlyllistrue

(c) BothIandIIaretrue.

(d) BothIandII are false.

LetA={3,6,9,12, 15,18,21}

B={4,8,12, 16,20}
C=1{2,4,6,8,10,12, 14,16}

andD= {5, 10, 15, 20}

Which of the following is incorrect?

L. A-B={4,8,16,20}

. (C-B)n(D-B)=¢

Il B-C=#B-D

(@ Onlyl&Il

(¢) Onlyll &I

(b) OnlyIl &IIT
(d) None of these
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97. Which of the following is correct? Codes:
L n(SuUT)ismaximum whenn (SN T)is least. A B C D E
II.  Ifn(U)=1000,n(S)= 720, n(T) =450, then least value of @ 4 3 1 2 3
n(S NT)=170. 2 3 4 2 1
(@) Onlylistrue (b) OnlyIlistrue o1 2 3 4 3
(c) BothlIandIlaretrue (d) BothIandIIare false d 4 3 2 1 4
98. Which of the following is correct? 103. Match the following sets in column -I with the intervals in

99.

100.

101.

I.  Threesets A, B, C are such that
A=BnNnCandB=CnNA,then A=B.

II. IfA={a,b},then ANP(A)=A

(@) Onlylistrue (b) Onlyllistrue

(c) Bothare true (d) Bothare false

Consider the following relations :

L. A=(AnB)U(A-B)

. A-B=A-(AnB)

m A-BulC=A-BUA-0)

Which of these is correct?

(@ ITandIII (b) TandII

(c) Onlyll (d) IMandIII

Consider the following statements.

10
I IfA isthe setof first n prime numbers, then U A is

n=2

equalto {2,3,5,7,11,13,17,19,23,29}

II. IfAandB are two sets such that n (A w B) =50,
n(A)=28,n(B)=32,thenn (A "B)=10.

Which of these is correct?

(@) Onlylistrue (b) Onlyllistrue

(c) Bothare true (d) Both are false

Consider the following statements.

I Let A and B be any two sets. The union of A and B is
the set containing the elements of A and B both.

II. The intersection of two sets A and B is the set which
consists of common elements of A and B.

Which of the statement is correct?

(a) Onlystatement-I is true.

(b) Onlystatement-II is true.

(c) Both statements are true.

(d) Neither I nor II are true.

MATCHING TYPE QUESTIONS

Directions : Match the terms given in column-I with the terms
given in column-II and choose the correct option from the codes
given below.

102.

Match the following statements in column-I with their
symbolic forms in column-II.

Column -1 Column —1I1
A. A is a subset of B 1. if and only if
B. If AcBand BCA, then |2. ACB
C. A is not a subset of B 3. A=B
D. If ace A = a€eB, then 4. AgZB
E. The symbol "< " means

104.

105.

column -11.

Column -1 Column —1II
A. {x:xeR, a<x<b} 1. (a, b]
B. {xeR:a<x<b} 2. [a, b)
C. The set of real numbers x such
3. (a, b)
that a<x<b
D. {x:xeR anda<x£b} 4, [a,b]
Codes:
A B C D
(@) 4 1 2 3
by 2 3 4 1
(c 1 2 3 4
d 3 4 2 1
Match the following sets in column -I with the equal sets
in column-II.
Column -1 Column —1II
A. ANB 1. (AnB)U(ANC)
B. (AnB)NC 2. A
C. 0nA 3. An(BNQ)
D. UnA 4. BNnA
E. AnA 5.0
F. An(Bu()
Codes:
A B C D E F
@ 5 1 4 3 1 2
(b) 3 4 2 1 5 4
(c0 4 3 5 2 2 1
@ 1 2 3 4 5 2

Match the following sets in column -I equal with the sets
in column-II.

Column -1 Column —-1I1I
A AUA’ I. A'NB’
B. ANA’ 2. A’UB’
C. (AUB) 3. U
D. (AnB) 4. ¢
E. ¢ 5. A
F. U’
G. (A7)




106.

Codes:

A B C D E F G
@1 2 3 4 5 3 2
b3 4 1 2 3 4 5
c04 3 2 1 4 5 3
@s 4 3 2 1 4 1
Column -1 Column - 11
(Set) (Roster-form)
(A) {x e N:x"<25} 1.{1,2,3,4,5}
(B) Set of integers 2.{2,3,5}

between — 5 and 5
(O) {x :xisanatural 3.{4,-3,-2,-1,0,1,2,3,4}

number less than 6}

(D) {x:xisaprimenumber |4.{1,2,3,4}
which is a divisor of 60}
Codes:
A B C D
(@) 4 2 1 3
(b) 1 3 4 2
(© 1 2 3 4
d 4 3 1 2
107. Column-1I Column - IT
(A) IfAUB=ANB,then . A=B
(B) LetA,Band Cbethe 2. AuUB
sets such that
AuB=AuCand
ANB=AnNC,then
(C) IfP(A)=P(B),then 3. AcB
D) Au(B-A)isequal to . (AnBNCY
(E) Let U be the universal set 5. B=C
and AU BuwWC=U. Then,
{(A-B)uB-C)U(C-A)}
is equal to
(F) Theset(AnB')Y U (Bu(C) 6 A'UB
is equal to
Codes:
A B C D E F
@ 1 2 3 4 5 6
(b) 3 2 1 5 6 4
(¢ 2 1 5 4 6 2
d 3 5 1 2 4 6
108. If U={1,2,3,4,5,6,7}, A=1{2,4,6},B={3,5} and
C={1,2,4,7}, then match the columns.
Column-I Column-II
(A) AuBnNO) 1. {1,2,4,7}
B) (AnB)UC 2. {6}
©) An@BuUCY 3. {1,3,5,7}
D) AAuBnC) 4. {17}
E) A'NnB 5. {2,4,6}

109.

SETS
Codes :
A B C D E
(@ 1 5 3 2 4
(b) 5 1 2 3 4
) 5 1 3 4 2
d 3 4 5 1 2

Match the complement of sets of the following sets in
column-I with the sets in column-II.

Column - 1

Column - 11

(A) {x:xisaprimenumber}

1. {x:xisnot divisibleby 15}

(B) {x:xisamultipleof3}

(©) {x:xisanatural number

2. {x:xis an odd natural
number}
3. {x:xisnotaprime

divisible by 3 and 5} number }
(D) {x:xisanevennatural | 4. {x:xisnotamultipleof3}
number}
Codes :
A B C D
(@ 3 4 2 1
b) 1 2 3 4
(© 3 4 1 2
d 4 3 2 1

INTEGER TYPE QUESTIONS

Directions : This section contains integer type questions. The
answer to each of the question is a single digit integer, ranging
from 0 to 9. Choose the correct option.

110.

111.

112.

113.

114.

115.

116.

IfX=1{1,2,3,...,10} and ‘a’ represents any element of X,
then the set containing all the elements satisfy a + 2 = 6,
aeXis

@ {4} (b) {3}

(© {2} (d) {5}

Ifa set is denoted as B = ¢, then the number of element in B
is

(@ 3 by 2

(¢ 1 (d o

LetX={1, 2,3, 4, 5}. Then, the number of elements in X are
@ 3 (b) 2

(¢ 1 (d 5

IfX= {1, 2,3}, then the number of proper subsets is

@ 5 (b) 6

(c) 7 (d 8

The number of non-empty subsets of the set {1, 2, 3, 4} is
3 xa. The value of ‘a’ is

(@ 3 (b) 4
(© 5 (@ 6
If A= ¢, then the number of elements in P(A) is
(@ 3 (b) 2
(¢ 1 @ o

IfA={(x,y) : x> +y? =25} and B= {(x,y) : x> + 9y’ = 144}
then the number of points, A N B contains is

@ 1 (b) 2

© 3 d 4
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117. The cardinality of the set P{P[P(¢)]} is
@ O (b) 1
(¢ 2 (d 4
118. Ifn(A)=8and n (AN B)=2, then n[(A " B)' " A] is equal
to
(@ 8 (b) 6
(c) 4 (d 2 @@ (PNQ)N(PNR)
119. Ina school, there are 20 teachers who teach Mathematics or

Physics of these, 12 teach Mathematics and 4 teach both
Maths and Physics. Then the number of teachers teaching
only Physics are
(@) 4

(¢ 12

() 8
@ 16

ASSERTION-REASON TYPE QUESTIONS

Directions : Each of these questions contains two statements,
Assertion and Reason. Each of these questions also has four
alternative choices, only one of which is the correct answer. You
have to select one of the codes (a), (b), (c) and (d) given below.

(a) Assertion is correct, reason is correct; reason is a correct
explanation for assertion.

Assertion is correct, reason is correct; reason 1S not a
correct explanation for assertion

(c) Assertion is correct, reason is incorrect

(d) Assertion is incorrect, reason is correct.

120. Assertion : The number of non-empty subsets of the set
{a, b, ¢, d} are 15.

Reason : Number of non-empty subsets of a set having n
elements are 2" — 1.

Suppose A, B and C are three arbitrary sets and U is a
universal set.

Assertion : If B=U — A, then n(B) = n(U) — n(A).
Reason : If C = A — B, then n(C) = n(A) — n(B).
Assertion : Let A= {1, {2, 3}}, then

P(A) = {{1}, {2,3}, ¢, {1, {2, 3}}}.

Reason : Power set is set of all subsets of A.
Assertion : The subsets of the set {I,
{1 1), ({2} and {1, {2}}.

Reason : The total number of proper subsets of a set
containing n elements is 2" — 1.

(b)

121.

122.

123. {2}} are

124. Assertion : For any two sets A and B, A—- B — B’

Reason : If A be any set, then AN A" = ¢.

CRITICAL THINKING TYPE QUESTIONS

Directions : This section contains multiple choice questions. Each

question has four choices (a), (b), (c) and (d), out of which only

one is correct.

125. What does the shaded portion of the Venn diagram given
below represent?

126.

127.

128.

129.

(b) (PNQ-R)U(PNR)-Q)

© (PUQ-R)N(PNR)-Q)
@ (PNQUR)N(PUQ)-R)

What does the shaded region represent in the figure given
below ?

@ PuQ-(PnQ

(b) Pn(QNR)

© PNnQnN(PNR)

d PmnQuU(PNR)

Two finite sets have m and n elements. The total number of
subsets of the first set is 56 more than the total number of
subsets of the second set. The values of m and n are:

(@ 7,6 (b) 6,3

© 51 d 8,7

If A is the set of the divisors of the number 15, B is the set of
prime numbers smaller than 10 and C is the set of even
numbers smaller than 9, then (A U C) N Bis theset

@ {1,3,5} (b) {1,2,3}
© {2.3,5} d {2,5}
Let S = the set of all triangles, P = the set of all isosceles

triangles, Q = the set of all equilateral triangles, R = the set of
all right-angled triangles. What do the sets P~ Q and R—P
represents respectively ?

(@) The set ofisosceles triangles; the set of non- isosceles
rightangled triangles

(b) The set of isosceles triangles; the set of right angled
triangles

(c) The set of equilateral triangles; the set of right angled
triangles

(d) The set of isosceles triangles; the set of equilateral

triangles



130.

131.

132.

133.

134.

135.

136.

SETS

If A and B are non-empty sets, then P(A) U P(B) is
equal to
(@) P(AuUB) (b) P(ANB)

(c) P(A)=P(B) (d) None of these

Let A= {(1, 2), (3, 4), 5}, then which of the following is
incorrect?

(@ {3,4} & Aas(3,4)is an element of A

(b) {5}, {(3, 4)} are subsets of A but not elements of A
(c) {1, 2}, {5} are subsets of A

(d) {1, 2), (3, 4), 5} are subset of A

Let U be the set of all boys and girls in school. G be the
set of all girls in the school. B be the set of all boys in the
school and S be the set of all students in the school who
take swimming. Some but not all students in the school

take swimming,
U U
‘Q
(@) el'\ (b) ) s Q
U
S
(@) ‘a (d) None of these
If A = {a, {b}}, then P(A) equals.

@ {9, {a}, {{b}}, {a, {b}}}
(b) {9, {a}}

(© {{a}, {b}, ¢}
(d) None of these

If A and B are two sets, then (A-B) U (B—-A) U (AN B)
is equal to

(@ Only A b) AUB

© (AuUB) (d) None of these

A market research group conducted a survey of
2000 consumers and reported that 1720 consumers like
product P, and 1450 consumers like product P,. What is
the least number that must have liked both the products?

(@ 1150 (b) 2000
(c) 1170 (d) 2500
In a town of 10000 families, it was found that 40% families

buy newspaper A, 20% families buy newspaper B and 10%
families buy newspaper C, 5% buy A and B, 3% buy B and
C and 4% buy A and C. If 2% families buy all of three

137.

138.

139.

140.

141.

142.

143.

newspapers, then the number of families which buy A
only, is

(@) 4400 (b) 3300

(c) 2000 (d) 500

A class has 175 students. The following data shows the
number of students opting one or more subjects.
Maths—100, Physics—70, Chemistry—40, Maths and
Physics—30, Maths and Chemistry—28, Physics and
Chemistry—23, Maths, Physics and Chemistry—18.
How many have offered Maths alone?

(@ 35 (b) 4
(© 60 d 22

IfaN = {ax:x € N}, then the set 3N " 7N is

(@ 2IN (b) 10N (c) 4N (d) None
If A={xeR:0<x<3}and B={xeR:1<x <5} then

AABis

@ {xeR:0<x<l} (b) {xeR:3<x<5}

(¢) {xeR:0<x<lor3<x<5(d) ¢

Let A, B, C be finite sets. Suppose thatn (A) =10, n (B) =15,
n (C)=20,n(AnB)=8 and n (BNC)=09. Then the possible
value of n (AUBUC) is

(@ 26

(b) 27

(c) 28

(d) Any ofthe three values 26, 27, 28 is possible

A market research group conducted a survey of 1000
consumers and reported that 720 consumers liked product A
and 450 consumers liked product B. What is the least number
that must have liked both products ?

(@ 170 (b) 280

(c) 220 (d) None

Each student in a class of 40, studies at least one of the
subjects English, Mathematics and Economics. 16 study
English, 22 Economics and 26 Mathematics, 5 study English
and Economics, 14 Mathematics and Economics and 2 study
all the three subjects. The number of students who study
English and Mathematics but not Economics is

@ 7 (b) 5
(c) 10 d 4
A survey of 500 television viewers produced the following

information, 285 watch football, 195 watch hockey, 115 watch
basket-ball, 45 watch football and basket ball, 70 watch football
and hockey, 50 watch hockey and basket ball, 50 do not watch
any of the three games. The number of viewers, who watch
exactly one of the three games are

(a) 325 (b) 310

(c) 405 (d 372
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144. Out of 800 boys in a school, 224 played cricket, 240 played 146. Let V= {a,e,i,0,u}, V-B= {e, 0} and B—V = {k}. Then,

hockey and 336 played basketball. Of the total 64 played
both basketball and hockey, 80 played cricket and basketball
and 40 played cricket and hockey, 24 played all the

three games. The number of boys who did not play any game
is:
(@) 128 (b) 216
(c) 240 (d) 160
145.Let A, B, C be three sets. If A € B and B < C, then
@ AcC b) Az C
0 AeC d A€C

147.

the set B is
(@) {a,i,u} (b) {a,e k u}

(¢ {a, i,k u} (d {a,e ik u}

From 50 students taking examination in Mathematics,
Physics and Chemistry, each of the students has passed
in at least one of the subject, 37 passed Mathematics,
24 Physics and 43 Chemistry. Atmost 19 passed
Mathematics and Physics, atmost 29 Mathematics and
Chemistry and atmost 20 Physics and Chemistry. Then, the
largest numbers that could have passed all three
examinations, are
(@ 12

(c) 15

®) 14
@ 16



HINTS AND SOLUTIONS

SETS

CONCEPT TYPE QUESTIONS

12.

13.
14.

15.
16.

17.

@
)

@

©

@)

@

@)

@

@
@

©
©

)

2. (@ 3.
Note: (AU B)'= A'"B'(By De-morgan’s law) and
(AnB)'=A"UB'
The number of
{1,2,3,...n}is 2" —1.
Hence the number of proper subset of {a, b, c} is
23-1=7
A set which does not contain any element is called

proper  subsets  of

an empty or void or null set.

But zero set contain 0.

Given 4= {1,2,3,4},B=1{3,4,5,6}

L A-B={1,2}

Let A={x,y}

Power set = Set of all possible subsets of A
L P(A)= {0, x5 AYE Xy}

10. (¢) 11. (a)

The days of a week are well defined.

Hence, the collection of all the days of a week, is a set.

Wehave, V={a,e,i,o0,u}and

B={a,i k,u}
. V-B={e, o0}
-+ the element e, o belong to V" but not to B
s B-V={k}

the element k& belong to B — V but not to
V-B.
AuUB={ab} U{a,bc}=1{ab,c}
If A and B are finite sets, then
ANnB

A-B=A-(ANnB)
From the Venn diagram

— n(A-B)=n(A)-n(ANB)

Since, ¢ is an empty set, ¢ € {d}

18.
19.

20.

21.
22,
23.

24,

©
@
@

@

In the given sets, the set of all primes is an infinite set.
Given:A={3,6,9,15....} and

B={5,10,15,20,.....}

A N B= {x:xismultipleof 3 and 5}

= AnNB={x:xismultipleof 15}

= AnB={15,30,45,...}
Wehavex2=16=>x=+4

Also,2x=6=>x=3

There is no value of x which satisfies both the above
equations. Thus the set A contains no elements

A=)
Clearly A= ¢={}
%2+ 1 =0 has no solution in R

Let T denotes tea drinkers and C denotes coffee drinkers
in universal set U.

(

From the diagram, we get
at+b+c=52 (D)

a=16 .(if)

a+b=33 ..(ii)

Put a= 16 in equation (iii), we have
16+b=33 = b=17

Now, substitute the values of a and b in equation (i),
we get

16+17+c=52
c=52-33=19
Let A = Set of Tamil speaking students and

B = Hindi speaking students

n (A)=400,n (B)=2300and n (A U B)=600

n(AUB)=n(A)+n(B)-n(AnB)

= n(AnB)=n(A)+n(B)-n(AuUB)
=400+ 300 - 600 =100
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25. (b) Total number of students =500 Subsets of {4, 5} are ¢, {4}, {5}, {4, 5}.
Let H be the set showing number of students who can Subsets of {0} are ¢, {0}.
speak Hindi = 475 and B be the set showing number of 32. (d) It is clear from the figure that set A U C is not
students who can speak Bengali = 200 shaded and set B is shaded other than A U C, i.e.,
So,n (H) =475 and n (B) =200 and given that 33 B-(AVO).
n (BUH)=500 - 0
we have 34. ©) AN(AUB) =AN(A'NB)=(ANA)NB
n(BUH)=n(B)+nH)—n(BNH) ,
s 500=200+475—n (B H) = 0nB' =0
BAH) =175 35. (¢) Let A and B be the two sets of news channel such
59,1 o that n(A) = 63, n(B) = 76, n(A U B) = 100
Hence, persons who speak Hindi only=n (H)—n (B~ H) Also, n(A M B) = x
=475-175=300 Using, n(A U B) = n(A) + n(B) — n(A N B)
26. () Given,A={3,6,9, 12} = 100=63+76-x
={x:x=3n,neNand 1 <n<4} = x=139-100=39
and B=1{1,4,9,....., 100} Again, n(A N B) < n(A)
={x:x=n’,neNand1<n<10} = ;9363 6
27. A=f{x:xeZandx’—5x +6=0} = {2,3 o 39 =x<63.
® (@ {).( * € . anex X 1= 23 36. (c) We sce that each member in the given set has the
So, A is a finite set .
L 5. numerator one less than the denominator. Also, the
(b) B={x:xeZandx"is even} numerator begins from 1 and do not exceed 6.
={,-6,-4,-2,0,2,4,6, ...} Hence, in the set-builder form, the given set is
Clearly, B is an infinite set.
(0 D={x:x e Zandx>-10} {x:x=i, where ne N and 1Sn£6}.
={9,-8,~7, ...} n+l
Clearly, D is an infinite set. 37. (a) Since, 3*— 1 is an even number for all x € Z". So, the
28. (@ given set in roster form is {1, 2, 3, 4, 5}.
(@ [x|=5=x=5 [-+xeN] 38. (¢) A student cannot study simultaneously in both
. Given set is singleton. classes X and XI. Thus, the set B contains no
b) [X|=6=x=-6,6 [ xeZ] element at all. .
) . . . 39. (@ We note that every element of Y is also an element
.. Given set is not singleton. . .. .
2 10— (x+ 1)2 _0 of X, as if a student is in your class, then he is also
© x X in your school.
= x=-1,-1 40. (@ IfA c BandA =B, then A is called a proper subset
Since, -1 € N, .. given set = ¢ of B and B is called a super set of A.
) 41. (@) Leta,b e Randa<b. Then, the set of real numbers
& *=7=x==+J7. {x : a< x <b} is called an open interval. And a, b do
29. () not belong to this interval.
(a) There is no odd natural number divisible by 2, so 42 (@) ais not an element of {{a}, b}
there will be no element in this set, hence it is a null ~a¢ {{a}, b}
{b, c} is the element of {a, {b, c}}
set.
. . L . {b, c} € {a, {b, c}}
(b) There is only one even prime number which is 2, i.e.
. . b e {a, b} butb ¢ {a, {b, c}}
there is an element, so it is not a null set. b b
(¢) There is no natural number which is less than 5 and fa, b} @ {a, {b, cj}.
greater than 7, i.e. there is no element, soit is a null set. 43. ) a. b° represents [a, b).
(d) Since, parallel lines never intersect each other, so — o————e represents (a, b].
they have no common point, i.e. no element, so it is a b
a —O0—————0— represents (a, b).
a b
null set. o e— represents [a, b].
30. (¢) Giventhat A= {x:x=n%n=1,23}={l,4,9 “ ha. L b
. Number of elements in A is 3. - ®) The mterva(l) in the figure is [a, b].
So, number of proper subsets = 2° — 1 = 7. 45. (© n[P(@)]=2 _11 [ n(¢)=0]
31. (@) Subsetof {}ic., ¢ is o. n[P(P(¢))]=2" =2

Subsets of {4} are ¢, {4}.

n [P{P(P(4))}]=2°=4.



46.

47.

48.

49.

50.

51.

52.

53.

54.
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@

)

@
©

©

@

B= {4, 6}

All the elements of B are also in A.
BcA

Set B lies inside A in the Venn diagram.

V)

o1 *3
*5

0 7

Most of the relationships between sets can be
represented by Venn diagrams.

The union of two sets A and B can be represented
by a Venn diagram as

“&

Here, X = {Ram, Geeta, Akbar}
and Y = {Geeta, David, Ashok}
Then, X N'Y = {Geeta}
Using the set-builder form, we can write the definition
of difference as
A-B={x:xeAand x ¢ B}
The shaded region in the figure is A — (B U C).

AN B

Clearly, AUB)-(AnB)=(A-B)u (B-A)
If A B and B < C, then these sets is represented
in Venn diagram as

U

Clearly, AUB=B

and BNnC=B

Hence, AUB=BnC.

In the given figure, the shaded portion represents
complement of set A.

5S.

56.

57.
58.

59.

60.
61.

62.

63.

64.

©

@

@

©

@
b)

©

@
)

BuUC=1{23,4,6,7,8!}

(BUC) =U-(BUC)=1{1,5,9, 10}
C-A={4,8}

(C—A) =1{1,2,3,5,6,7,9, 10}.

ANn(ANnB‘=An(A°UB°
=ANAYUANBY=oU(ANB)=AnNB"
A N B c A. Hence, A U (A N B)=A.

Given AU {1,2} = {1,2,3,5,9}.

Hence, A = {3, 5, 9}

Am(AuB)’zAm(A’mB’),

[ (AUB) =A"N B’}

= (ANA’)NnB’,  [By associative law]
=¢nB, [+ AnA"=0¢]
=

AnB-A)=¢ [ xeB-A=x¢A]
A-B= {1} and B-C = {4}

(A-B)x (B-C)={(l, 4);.

Since A < B,

AuB=B

So, n(A U B) =n(B) = 6.

Minimum value of x = 100 — (30 + 20 + 25 + 15)
=100-90 = 10.

A=1{4,8,12,16,20,24, ...}

B={6,12, 18,24, 30, .....}

AcB={12,24, ...} = {x: x is a multiple of 12}.

STATEMENT TYPE QUESTIONS

65. () Asgiven, P = set of square, Q = set of parallelogram,

66.

67.
68.

@

b
@

R= set of quadrilaterals and S = set of rectangles.
Since all squares are parallelogram

= PcQ

Since, all squares are rectangles, .. P = S and alsoall
rectangles are quadrilateral, .. S = R

= 1,3 and 4 are correct
Both statements are incorrect.

Let us consider the sets

A={1,2,4},B={2,5,6} andC= {1, 5,7}

L. A-B={1,4}and A— (AN B)

.. A-B=A-(AnB)

I. AnB)U(A-B)
={2}u{l,4;={1,2,4=A



SETS
m A-BulO)={l1,2,4}-{1,2,5,6,7}={4} and 77. (a) There are infinite lines parallel to X-axis. So, the set
A-B)UA-C)={1,4} U {2,4} = {1, 2,4} of lines parallel to X-axis is infinite.
A (B__k_J C)#(A-B) e (A - C)' There are infinite numbers which are multiple of 5.
69. (¢) In (i) and (iii), we can definitely decide whether a So, the set of numbers, which are multiple of 5,
given particular object belongs to a given collection is infinite.
or not. For example, we can say that the river Nile ) )
. . . There are 26 letters in the English alphabet. So, the
does not belong to the collection of rivers of India. . . ) :
. . set of letters in the English alphabet is finite.
On the other hand, the river Ganga belongs to this .
collection 78. (c¢) Since, 0 € A and 0 does not belong to any of the sets
. ’ . B, C, D and E, it follows that A= B, A# C, A# D,
Again, the collection of most talented batsmen of A=E
India and the golls:chon of books.ls. not well-defined, Since, B = ¢, but none of the other sets are empty.
because the criterion for determining most talented Therefore B # C, B = D and B # E. Also, C = {5} but
batsman and collection of particular kind of books ~5 e D, hence C # D.
may vary from person-to-person. Since, E = {5}, C = E. Further, D = {-5, 5} and
70. (¢) While writing the set in roster form, an element is not E = {5}, we find that D # E. Thus, the only one pair
generally repeated, i.e. all elements are taken as of equal sets is C and E.
distinct. The set of letters forming the word ‘SCHOOL>  79. (¢) There are infinite concentric circles in a plane. So, the
is {S,C, H, O, L} or {H, O, L, C, S}. Here, the order given set is infinite.
of listing elements has no relevance. We can also Now, x> =3 =0
express it as {S, C, H, O, L}. or x2=3
71. (c¢) The collection of all months of a year beginning with or x=+3
the letter J and the collection of all boys in your class o ] ) )
are well-defined. But the collection of ten most ;"hus,'there I: 1}0 ratlllonatl number satisfied x”~3 = 0.
talented writ £ Indi dat f el best o, given set is null set.
a'en e writers of fndia and a feam of eleven bes 80. (c¢) From the definition of subset, it follows that every
cricket batsmen of the world may vary from . . .
set is a subset of itself. Since, the empty set ¢ has no
person-to-person, so these are not well defined. .
element, we agree to say that ¢ is a subset of
Hence, 1 and IV represent the sets. every set
72. (b) Wecan write 60 =2 x 2 x 3 x 5 81. (¢©) A={l,3,5}
* Prime factors of 60 are 2, 3 and 5. B = {x : x is an odd natural number less than 6}
Hence, the set D in roster form is {2, 3, 5}. ={1,3,5}
There are 12 letters in the word “TRIGONOMETRY” Since, every element of A is in B, so A < B.
out of which three letters T, R and O are repeated. Every element of B is in A, so B c A.
Hence, set E in the roster form is Then, A= B.
{T,R,I, GO,N,M, E, Y}. 82. (b) The universal set must contain the elements 0, 1, 2,
73. () The empty set is denoted by the symbol ¢ or { }. 3,4,5,6and 8. . .
74. () The set of real numbers which satisfy 2 1=0is 83. M From all .the three sets, set of alll triangles ina plane
1,1} is the universal set for set of isosceles triangle.
. . (a et A an e two sets. olically, the union o
S ’St.t ¢ Lis fal 84 Let A and B b Symbolically, th i f
(.)’ a ezm ent 118 1aise. A and B write as A U B and the common elements
Given, x” =16 and 2x = 6 of A and B being taken only once.
x=4,4andx=3 85. ® A={a,b,B=1{ab,c}
There is no real x which simultaneously satisfied Since, all the elements of A are in B.
x> =16 and 2x = 6. So, A c B.
So, Statement II is true. Hence, Statement I is false.
75. (¢) We do not know the number of animals living on the w AcB B
Earth, but it is some natural number. So, the set of = f?hu ]130_ BSt ‘ ¢ s ¢
animals living on the Earth is finite. There are infinite eretore, Statement 1L 15 true.
circles passing through the origin (0, 0). So, the set 86. (a) 1 U A
of circles passing through the origin (0, 0) is infinite.
76. (¢) There are infinite positive integer greater than 100. @Q’
So, the set of positive integers greater than 100
is infinite. y
There are 25 prime numbers less than 99. AN B

So, the set of prime numbers less than 99 is finite.



87.

88.

89.

SETS
It is clear from the Venn diagram U
A-B=A-(AnB)
II.  Also, it is clear from above diagram ‘ ‘
A=(AnNnB)u(A-B)
/
U A B (A (.< B)/ The shaded region is
A’ UB
1. Clearly, (ANB) and A’ UB’ are same.
C 90. (@) IfA, B and C are finite sets, then
/Af(BUC) nAuUBuUC)=nA)+nBuUC)-n[AnBuUCO)]
[+ n(A U B)=n(A) +n(B)-n(A N B)]
=n(A) +n(B) +n(C) —n(B N C)

V] -nf[ANnBuUCO)] ...(»1)
Since, An (B U C)=(ANB)uU (An C), we get
nfANn(BuUlC]=nAnB)+nAnC)

—n[(ANnB)n(AnC)]
=nAnNB)+nAnC)-n(AnBnNC)

= (horizontal) lines : A —C Therefore, n(A U B U C) = n(A) + n(B) + n(C)

Il (vertical) lines : A— B ~n(A A B)-nB N C)-n(A N C)

It is clear from the diagrams N £ A B and C tuall - n(A mf m Ct)
A-(BUC)=(A-B)n(A-C) how, if A, B an are mutually pairwise disjoint,
(¢) If A is a subset of the universal set U, then its then
) ANB=¢=BNnC=AnC=AnBnNC
complement A’ is also a subset of U. " n(AUBUC)=n(A) + n(B) + n(C)
We have, A” = {2, 4, 6, 8, 10} 91. () Let U denote the set of surveyed students and X
H AY = x:xeU and A denote the set of students taking apple juice and Y
ence, (A) ={x:xeU and xg A’} denote the set of students taking orange juice. Then,
={1,3,5,7,9} =A n(U) =400, n(X) = 100, n(Y) = 150
It is clear from the definition of the complement that and n(XNY) =75
for any subset of the universal set U, we have nXUY)=nX)+n)-nXNY)
N =100+ 150 - 75
(A7) =A =175
(b) Let U be the uni versal set and A is a subset of U. 175 students were taklng at least one juice.
Then, the complement of A is the set of all elements ,
of U which are not the elements of A. Symbolically, n(X'NY’)=n(XUY)
we write A’ to denote the complement of A with =n(U)-nXUY)
respect to U. Thus, =400-175
A’ ={x:xeUandx ¢ A} =225
Obviously, A’ = U — A Hence, 225 students were taking neither apple juice
nor orange juice.
© [U FEFEFFFFERRR 92. (@ LetXeP(ANB) ()
P < xcAandxcB
a‘a — & x eP(A)andx e P(B)
: %‘. B < x €[P(A)NPB)]...G)
Y, HHHH Hence, from (i) and (ii)

(AUB)/ A AR P(A)nP(B)=P(ANB) .

Now, P(A) U P(B) # P(A U B), we can prove it by an
example.
Clearly, (A UB) and A’ "B’ are same. 93. (© LetA={1,2,3,...n}

No. of subsets of A = 2"



SETS
2"=128 = 2"=2" =n=7 MATCHING TYPE QUESTIONS
. Number of elements in set A =7
94. @ LetX=1{ab,c,d} 102. (b)) If A is a subset of B, we write A — B and if A is not
n(X)=4 a subset of B, then we write A & B.
No. of subsets of X = 2% = 16 In other words, A — B ifa € A, then a € B.
No. of non-empty subsets of A= 16— 1 =15 Now, if A € B = Every element of A is in B
‘ ’ and B « A = Every element of B is in A, then
(*+ Only one set is empty set) we can say A and B are the same set, so that we have
95. (C) L. AUB:{192’3’49576} AcBandBcA<:>A=B,
(AUB)NC={3,4,6} where ‘<’ is a symbol for two way implications and
II. De-Morgan’s law. usually read as if and only if (briefly written as “iff”).
96. (a) OnlyIand Il statements are incorrect. 103. (@) The open interval a < x <b is represented by (a, b)
I A-B=1{3,6,9,15,18,21} or ]ailbg. Tlhe igt.erval als x; b ci;)ntaindegd Foill;;s i}l}slo
_ is called closed interval and is denoted by [a, b]. The
I C-B=12,6,10, 14,20} interval a < x < b closed at the end a and open at the
D-B=1{5,10,15} end b, i.c. [a, b). Similarly, the interval a < x <b is
(C-B)n(D-B)= {10} represented by (a, b].
97. (c) Both the statements are true.
I. n(SUT)=n(S)+n(T)—-n(SNT) 104. (¢) Some properties of operation of intersection are as
=720+450—- n(SNT) follows:
=1170-n(SNT) A . AnB=BnA [commutative law]
1170—n(S A T) <n (U) BANnB)NnC=AnBnNC) : ative low]
associative law
1170—n(SNT) <1000 C.onA=0 [law of ¢]
= nS8NT)=170 D.UNA=A [law of U]
98. (a) Onlystatement-Iis true. E AnA=A [idempotent law]
. ConsiderA=BnC FANBuUC =(ANB)UANCQ)
=(CNA)NC=A=CnNnA=A=B [distributive law]
I. A={a,b} 105. (b) By properties of complement of a set,
P(A)={¢, {a}, {b}, {a,b}} A AUA =U
ANP(A)=¢ B An A =¢
99. () IandIIarethe correct statements. By De-Morgan’s laws,
A-B=A-(AnNB)iscorrect. ,
A=(ANB)uU(A-B)is correct. C (AUB) =A’NB’
Statement-III is false. ,
D. (AnB) =A"UB’
A B
By laws of empty set and universal set,
E ¢ =Uand
A—-(ANnB)
E U =¢
By law of double complementation,
A-B G (A) =A
106. @)
10 ) ) 107. @
100. (¢) I nlzjz A, is the set of first 10 prime numbers (A) Letx €A, thenx € AUB
=>xeAnB (“AuB=AnNB)
={2,3,5,7,11,13,17,19,23,29} —xcB
IL. n(AUB)=n(A)+n(B)-n(ANB) . AcCB .0
50=28+32-n(ANB) Similarly, ify € B, theny e AN B
n(ANB)=60-50=10 >yeA
101. (¢) By definition of union and intersection of two sets, . BcA ...(ii)

both the statements are true.

©

From (i) & (i), A=B
Leta € A, then there exists
x € P(A) such thata € X.



SETS

=xeP(B) (. P(A)=P(B))

ASSERTION-REASON TYPE QUESTIONS

A={a,b,cd}

n(A)=4

Number of subsets of A = 2% = 16, out of which only
one set is empty set because empty set is subset of
every set.

Number of non-empty subsets of A = 2 1=15.
If U is a universal set, then B=U — A = A’, for

which n(B) = n(A’) =n(U) — n(A).

But for any three arbitrary sets A, B and C, we cannot
always have n(C) = n(A) - n(B), if C=A-Bas it
is not specified here whether A is universal set or
not. In case if A is not universal set, then we cannot
conclude.

n(C) =n(A) — n(B).

Hence, Assertion is true but Reason is false.

As A= {1, {2, 3}}

Subsets of A = ¢, {1}, {{2, 3}}, {1, {2, 3}}

Now, {{2,3}} c A

{{2,3}} € P(A)

Assertion is false but Reason is obviously true.
{1} and {2} are the element of {1, {2}}.

So, the subsets of the set {1, {2}} are ¢, {1}, {{2}}
and {1, {2}}.

Hence, Assertion is true.

We know, total number of proper subsets of a set
containing n elements is 2" — 1.

Hence, Reason is true. But Reason is not the correct
explanation of Assertion.

Letx e A-B

xeAandx ¢ B

x e Aandx € B’

X € B’

A-Bc B’

It is true AN A" = ¢ [by complement laws]

Hence, both Assertion and Reason are correct but
Reason is not a correct explanation of Assertion.

CRITICAL THINKING TYPE QUESTIONS

—aeB
=AcB ...0) 120. (@)
Similarly, we can prove BC A .. .(ii)
from (i) and (ii), we have A=B
D) AuB-A)=AuBnNA)=AUB
E)
121. (¢)
From Venn - diagram
(A-B)uB-C)u(C-A)=(AnBNC).
108. (b) 109. (o)
122. @)
INTEGER TYPE QUESTIONS
110. (@) Since,a+2=6 = a=4
.. thegiven set is {4}.
111. (d) An empty set does not contain any element. 123. (®)
112. (d) Number of elementsin X =5
113. (¢c) n(X)=3
Number of proper subset = 2" _q
=2’ 1=8-1=7
114. (c¢) Total number of subset of given set {1, 2,3,4} = 2*=16
Since, ¢ is the subset of every set.
.. Number of non-empty subsets=16—-1=15=3 x5 124. (b)
115. (¢) n(A)=0 =
n[P(A)]=2=1 =
116. (d) A isthe set of points on circle. =
B is the set of points on ellipse. These two intersects at
four points.
.. A N B contains four points.
117. d) P(¢) is the power set of the set ¢.
o Cardinality=P {P[P($p)]} =4
118. ® n[(AnB)YnA]l=n[(A'UB)NA]
=n[(A'nA)u(B'nA)] (Distributive Law) 125. )
=n[¢u(B' NA)]=n(AnB)=n(A)-n(AnB)
119. (b) Let M = set of Mathematics teachers
P = set of Physics teachers
n(only Maths teacher)=n(M)-n (M nP)=12-4=8
Also, n(M U P) =n (only Math teachers)
+ n(Only Physics teachers) + n(M N P) 126. (d)
20 =8+ 4 + n (only Physics teachers) 127. ()

=n=38.

In the given Venn diagram, shaded area between sets P
an Qis (P N Q)—R and shaded area between P and R
is (P N R) — Q. So, both the shaded area is union of
these two area and is represented by
(PNQ)-R)U((PNR)-Q).
The shaded region represents (P m Q) U (P N R).
Given : Two finite sets have m and n elements
2m_2n=56



SETS 19|
= 2Mm_20=64-8 - ,
— gm_9on=96_13 n(AﬁBﬁC)=n{Am(BuC)}
= m=6,n=3 =n(A)—-n{An (Bu C)}

128. ¢©) A={1,3,515,B={2,3,5,7},C=1{2,4,6,8} =n(A)-n(ANB)-nAnNC) +nAnBnC)

129.

130.

131.

132.
133.

134.

135.

136.

@

@

©
)
@
b)

©

U4 u-

b)

S AUC={1,2,3,4,5,68,15}

(AuC)nB=1{2,3,5}

As given :

S =the set of all triangles

P = the set of all isosceles triangles

Q =the set of all equilateral triangles
R =the set of all right angled triangles

P m Q represents the set of isosceles triangles and
R — P represents the set of non-isosceles right angled
triangles.
Let A= {1}, B= {2, 3}, then
AuB={1,2,3}andAnB=¢
Now, P(A) = {¢, {1}}, P(B) = {9, {2}, {3}, {2, 3}}
P(A) U PB) = {4, {1}, {2}, {3}, {2,3}}
P(AUB)={¢, {1}, {2}, {3}, {2, 3}, {1, 2],

{3, 1}, {1,2,3}}
and P(A n B) = {¢}.
{5} is a subset of A as 5 € A

But, {1, 2} is not a subset of A as elements 1, 2 € A.

Let B = {b}. Then, A = {a, B}.
P(A) = {9, {a}, {B}, {a, B}}
= {0, {a}, {{b}}, {a, {b}}}.
A-B)uB-A)uU (AN B)
= only A U only B U Both A and B
=AUB.
Let U be the set of all consumers who
were questioned, A be the set of consumers who
liked product P, and B be the set of consumers who
liked product P,.
It is given that n(U)=2000, n(A) = 1720, n(B) = 1450,
n(A U B) =n(A) + n(B) — n(A n B)

= 1720 + 1450 — n(A N B)

=3170 —n(A N B)
Since, AUBc U
n(A v B) <n(U)
3170 — n(A N B) <2000
3170 — 2000 < n(A N B)
n(ANB)>1170
Thus, the least value of n(A m B) is 1170.
Hence, the least number of consumers who liked
both the products is 1170.
n(A) =40% of 10000 = 4000, n(B) = 2000,
n(C) = 1000, n(A n B) =500, n(B n C) =300,
n(C N A) =400, n(AnBn C)=200

137.

138.

139.

140.

=4000 — 500 — 400 + 200 = 3300.

n(MNP' NC)
=aM)-[nMnNP)+nMnC)—nMnCn P)]
=100-30-28+ 18 =060

[This can be solved directly by seeing the Venn

Diagram]
o
28
We have,

3N ={3x:x e N} =1{3,6,9,12,15,18,21,24.....}

©

@

= {x e N:xisamultiple of 3}
and 7N ={7x:x e N} ={7,14,21,28.....}
= {x e N:xisamultiple of 7}
2. 3NN7N = {x e N: xis amultiple of 3 and 7}

={x € N :xisamultipleof 21} ={21,42, ......}

=2IN
(¢) From the given we have in interval notation A = (0, 3)
and B=[1,5]
Clearly A—B=(0,1)={x e R:0<x <1}
and B-A=[3,5]={xeR:3<x<5}
L AAB=(A-B)u(B-A)=(0,1)U][3, 5]
={xeR:0<x<]l or3<x<5}

(d We have
n(AuBUC)=n(A)+n(B)+n(C)—
n(ANnB)-n(BNC)-n (CNA)+n(AnNBNC)

=10+15+20-8-9-n (CNnA)+n(AnBNC)

=28—{n(CnA)-n(AnBNC)} ..(1)

Sincen (CNA)>2n(AnBNC)

Wehaven(CNnA)-n(ANBNC)>0

From (i) and (ii)

n(AuUBUC)<28

Now,n(AuB)=n(A)+n (B)-n(AnB)
=10+15-8=17

and n(BuC)=n(B)+n(C)-n(BNC)
=15+20-9=26

Since,n (AUBUC)>n (AuUC)and

(i)

(i)



141.

142.

143.

SETS

n (AUBUC) >n (BUC), we have

n (AUBUC) 2 17 and n (AUBUC) > 26
Hence n (AUBUC) 226

From (iii) and (iv) we obtain

26 <n(AUBUC) <28

Alson (AUBUC) is a positive integer
. n(AUBUC) =26 or 27 or 28

@

(iv)

consumers who liked the product A and Y, the set of
consumers who liked the product B. Then n (U) = 1000,
n(X)=720,n(Y)=450

n(XUY)=n(X)+n(Y)—n(XNY)=1170—n (XNY)

L n(XNY)=1170-n(XUY)

Clearly, n (X "Y) is least when n (X U Y) is maximum.

Now, XUY U

- n(XuY)<n (U)=1000

.. the maximum value of n (X\UY) is 1000.

() C stands for set of students taking economics

atb+ct+d+e+tf+g=40; a+b+d +g=16
b+c+et+g =22; d+et+f+g=26

b+g=5; etg=14; g=2

Go by backward substitution

e=12,b=3,d+f=12, cte=17=c=5; a+d=11
atd+f=18=f=7 .. d=12-7=5

@

X
9
éh

ate+f+g=285 b+d+f+g=195
ctd+e+f=115 e+g=451f+g=70, d+g=50
atb+tct+d+e+f+g=500-50=450

Let U be the set of consumers questioned X, the set of 144,

145.

146.

147.

As in previous question, we obtain
a+f=240,b+d=125, c+e=065
ate=215b+f=145;b+c+d=165
atcte=255;a+b+f=335

Solving we get

b=95,c=40,a=190, d=30,e=25,f=50and g=20
Desired quantity=a+b+ c=325

d ate+f+g=224
b+d+f+g=240
ctd+e+tg=336
d+g=64,e+g=80
f+g =40, g=24
=d=40

e=56,f=16
a=128,b=160,c=216
.. Boys who did not play any game
=800—(a+b+c+d+e+f+g)=160

b)) LetA= {1}, B= {{1},2} and C= {{1}, 2, 3}.
Here, Aec BasA={l} andBc Cbut A ¢ C as
leAbutl ¢ C.

V={a e li,o0,u}

V-B={e, o}

i.e., e and o are the elements belong to V but not to B
B-V={k}

i.e., k is the element belongs to B but not to V.
B={a, i, u,k}

Let M be the set of students passing in Mathematics,

A
o/

©

b)

P be the set of students passing in Physics and C be

the set of students passing in Chemistry.

Now, n(M U P U C) = 50, n(M) = 37, n(P) = 24,

n(C) =43

nMNP)<19, 1M N C)<29, n(PnC)<20

[given]

nM u P U C)=nM) + n(P) +n(C) —n(M N P)
- nMNC)—-nPNC)+nMNPNC)<50

37+24+43-19-29-20+ nM NP N C)<50

nMnNPnNC)<50-36

nMnNPNC)< 14

Thus, the largest possible number that could have

passed all the three examinations, is 14.

U
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RELATIONS AND FUNCTIONS-I

CONCEPT TYPE QUESTIONS

Directions : This section contains multiple choice questions. Each
question has four choices (a), (b), (c) and (d), out of which only
one is correct.
1. IfAxB={(5,5),(5,6),(5,7),(8,6),(8,7),(8,5)}, then the
value 4 is
@ {5 (b) {8} (© {58 (d {56,7,8;
2. Which of'the following relation is a function ?
@ {(@b)(b, o) (c,e)(b,x)}
(b) {(a,d)(a,m)(b,e)(a,b)}
© {(a,d)(b,e)(c,d)(e,x)}
@ {(a,d)(b,m) (b,y)(d,x)}
3.  The relation R defined on the set of natural numbers as
{(a, b) : adiffers from bby 3}is given
@ {(1,4),2,5),3,6),...} (b) {4 1),(5,2),(6,3),....}
© {1,3),(2,6),(3,9).,...} (d None of these

4 IFF0)= ——  then — &)
x—1 fla+l

is equal to:

@ ) o f; ©fy @

al ba—1}

5. Ifg={(1,1),(2,3),(3,5),(4,7)} isa function described by
the formula, g (x) = ax + P then what values should be
assigned to o and B?

@ o=1,p=1 b) a=2,p=-1
() a=1,p=-2 d a=-2,p=-1

6. Iff:R — Risdefined by f(x) =3x+| x|, then

f(2x) - f(—x)—6x=

@@ fx) (b) 2fx)
(c) —fx) d f-x)
7. Iff(x)= X —% ,then f(x) + f(l) is equal to
X X
@ 2x3 (b) 2%
X
(© 0 d 1
8.  The domain of f(x) = \/ﬁ —N1=x2 is:
I ¢
|—,1¢ b) [-1,©
(@) o ®) [ [
() [1,of (d) None of these

10.

11.

12.

13.

14.

15.

16.

If f(x + 1) =x%—3x+2, then f(x) is equal to:

(@) x2-5x-6 (b) x2+5x—-6
() xX2+5x+6 (d x2-5x+6
0=~ th f(l_xj' I to:
x)= o > then x 1s equal to:
@ x (b) I x
1+x
© @ 1k
1-x

The Cartesian product of two sets P and Q, i.e., P x Q= ¢, if
(a) either P or Q is the null set

(b) neither P nor Q is the null set

(c) Both (a) and (b)

(d) None of the above

A relation is represented by

(@) Roster method (b) Set-builder method

(c) Both (a) and (b) (d) None of these

Let A= {x,y, z} and B = {a, b, ¢, d}. Then, which one
of the following is not a relation from A to B?

@ {(x,a),(x,0)} (b) {0, (v, d}

© {(za),(z d)} (d {(z D), (v, b), (a, d)}
Let R be the relation on Z defined by
R={(a,b):a,be Z a—Dbisan integer}. Then

(@) domain ofRis {2,3,4,5, ...}

(b) range of Ris Z

(c) Both (a) and (b)

(d) None of the above

There are three relations R, R, and R, such that

R, =12, 1), (3, 1), (4,2)},
R,=1(2,2),(2,4),(3,3),(4,4)} and
R;={(1,2),(2,3),(3,4),(4,5), (5, 6), (6, 7)}

Then,

(@) R, and R, are functions

(b) R, and R, are functions

() R, and R, are functions

(d) OnlyR, is a function

Let N be the set of natural numbers and the relation R be
defined such that {R = (x, y) : y=2x, X, y € N}. Then,
(a) R is a function

(b) R is not a function

(¢) domain, range and co-domain is N

(d) None of the above



17.

18.
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The graph ofthe function f: R — R and f(x) = X%, x e R, is

© X<

i) = [x]
Which of the following options identify the above graph?
(@) Modulus function
(b) Greatest integer function
(c) Signum function
(d) None of these

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

The domain for which the functions f(x) = 2x*> — 1 and
g(x) =1—3xis equal, i.e. f(x) = g(x), is

1
@ 10,2} (b) {5,—2}

1 1
o {37 o {32

Ifg(x)=1+ vx and f[g(x)]=3+ 2+/x +x , then

fx)=

(a) 1+2x2 (b) 2+x?

() 1+x (d) 2+x
LetA={1,2,3,4},B={1,5,9,11, 15,16} and f={(1, 5),
2,9),(3,1),(4,5), (2, 11)}. Then,

(a) fis a relation from A to B

(b) fis a function from A to B

(c) Both (a) and (b)

(d) None of these

IfA={2,3,4,5} and B= {3, 6, 7, 10}. R is a relation
defined by R = {(a, b) : a is relatively prime to b, a € A
and b € B}, then domain of R is

@ {2,3,5} (b) {3,5}

© {2,3,4} d {2,3,4,5}

The domain of relation

R= {(x,y):x2+y2:16,x,yeZ} is

(@ {0,1,2,3,4}

(b) {4’ 737 723 71}

(© {4,-3,-2,-1,0,1,2,3,4}

(d) None of the above

IfA={1,2},B= {1, 3}, then (Ax B) U (B x A)isequal to
@ {(1,3),(2,3),(3,1),(3,2),(1, 1), (2, 1), (1, 2)}

(b) {(1,3),(3,1,(3,2),(2,3)}

© {(1,3),(2,3),3,1),(3,2), (1, 1)}

(d) None of these

IfA={1,2,4},B={2,4,5}, C= {2, 5}, then
(A-C) x (B -0C)is equal to

@ {(1,4)} (b) {(1,4),(4,4)}

© {4 1),44); (d {(1,2),(2,5)}

Let set X = {a, b, ¢} and Y = ¢. The number of ordered
pairs in X X Y are

(@ 0 b) 1

© 2 d 3

Let A= {x,y, z} and B = {a, b, ¢, d}. Which one of the
following is not a relation from A to B?

@ {(x,a),(x,0)} (b) {0, (v d)}

© {(za),@d) @ {(@b), (1 b), a d)}
A relation R is defined in the set Z of integers as follows
(x,y) € Riff x>+ y2 = 9. Which of the following is false?
@ R={(0,3),(0,-3),(3,0), (-3, 0)}

(b) Domain of R = {-3, 0, 3}

(¢) Range of R = {-3, 0, 3}

(d) None of these

The domain and range of the relation R given by

6
R={x,y):y=x+ ;; where x, y € N and x < 6} is

@ {1,2,3},{7,5} (b) {1,2},{7,5}
() {2,3}, {5} (d) None of these
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30. Iffand g are real functions defined by f(x) = x>+ 7 and
g (x) =3x + 5, then f(%) x g(14) is

1336 1363

@ — b ==

(c) 1251 (d) 1608
31. Let fix) =1+ x, g(x) = x>+ x + 1, then (f + g) (x) at

x=0is

(@ 2 b) 5

(© 6 ; d 9
32. If ¢(x) = a*, then [¢(p)]’ is equal to

@ ¢(3p) (b) 3¢(p)

(© 60(p) (d 20()
33. Domain of {a% —x?, (a>0)is

(a) (_as a) (b) [_aa a]

(¢) [0,a] (d) (-a,0]

STATEMENT TYPE QUESTIONS

Directions : Read the following statements and choose the correct
option from the given below four options.
34. Consider the following statements :
L Ifn(4)=pandn(B)=g,thenn(4 x B)=pq
I Ax¢=¢
Ol Ingeneral, A xB#BxA4
Which of the above statements are true ?
(@ Onlyl (b) Onlyll
(c) Onlylll (d) All of the above
35. Consider the following statements:
Statement-I: The Cartesian product of two non-empty
sets P and Q is denoted as P x Q and
PxQ=1{(p,q:pePqeQl
Statement-11: If A = {red, blue} and B = {b, c, s}, then
A xB={(red, b), (red, c), (red, s), (blue, b), (blue, c), (blue, s)}.
Choose the correct option.
(a) Statement I is true  (b) Statement II is true
(c) Both are true (d) Both are false
36. Which of the following is/are true?
L IfP={m, n}and Q = {n, m}, then
P x Q= {(m, n), (n, m)j}.
II. If A and B are non-empty sets, then A X B is a
non-empty set of ordered pairs (X, y), such that
x € Aandy € B.
M. IfA={1,2} and B = {3, 4}, then A X (B " ¢) = ¢.
(@) TIandII are true (b) II and IIT are true
() I andIII are true (d) All are true
37. Consider the following statements:
Statement-I: If R is a relation from A to B, then domain
of R is the set A.
Statement-11: The set of all second elements in a relation
R from a set A to a set B is called co-domain of R.
Choose the correct option.
(@) Statement I is true  (b) Statement II is true
(c) Both are true (d) Both are false
38. Let R be a relation from N to N defined by
R={(a,b):a,be Nanda= bz}. Then, which of the
following is/are true?
. (a,a) eRforallaeN.
II. (a, b) € R implies (b, a) € R.
0. (a, b) € R, (b, ¢) € R implies (a, c) € R.

40.

41.

42,

43.

44.

(a) TandII are true (b) 1II and III are true

(c) All are true (d) None of these

Consider the following statements:

Statement-I: The domain of the relation

R={(a,b):ae N,a<5b=4}is {1, 2, 3, 4}.

Statement-I1: The range of the relation

S={(a,b):b=|a—1|,a e Zand|a| <3} is {1, 2, 3, 4}.

Choose the correct option.

(a) Statement I is true  (b) Statement II is true

(¢c) Both are true (d) Both are false

Consider the following statements.

LetA={1,2,3,4} andB={5, 7,9}

. AxB=BxA

. n(AxB)=n(BxA)

Choose the correct option.

(a) Statement-Iis true. (b) Statement-IIis true.

(c) Bothare true. (d) Both are false.

Consider the following statements.

I LetAandB arenon-empty sets such that A< B. Then,
AxCcBxC.

II. ForanytwosetsAand B,AxB=BxA

Choose the correct option.

(a) Onlylistrue. (b) Onlyllis true.

(¢) Bothare true. (d) Both are false.

The figure given below shows a relation R between the sets

A and B.

Then which of the following is correct?

L The relation R in set-builder form is {(x,y) : x is the
square of y,x € A,y € B}

II. Thedomain of the relation Ris {4, 9, 25}

M. Therange oftherelation Ris {-5,-3,-2,2,3,5}

(@) OnlylandIlaretrue. (b) OnlyIlandIII aretrue.

() I,ITand Il aretrue (d) Neither I, I nor Il aretrue.

Consider the following statements.

L If(a, 1),(b,2)and (c, 1) are in A x B and n(A) =3,
n(B)=2,thenA={a,b,c}and B= {1,2}

II. IfA={1,2} and B= {3,4},then A x (B ¢)isequal to
A xB.

Choose the correct option.

(@) Onlylistrue (b) OnlylIlistrue

(¢c) Both aretrue (d) Neither I nor ITis true

Consider the following statements.

I RelationR={(2,0),(4,8),(2,1), (3,6)} is not a function.

II.  If first element of each ordered pair is different with
other, then the given relation is a function.



45.

46.

47.

48.

49.
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Choose the correct option.
() Onlylis true. (b) OnlyITis true. Column -1 Column -1I
(c) BothIandIlaretrue. (d) Neither Inor IIis true. A. AX (B N C) 1 {(1, 4), (2, 4), (3, 4)}
Consider the following statements.
I.  Ifthe set A has 3 elements and set B = {3, 4, 5}, then B. (AxB)n(AXC) |2 {(1.3).(1.4). (1.5). (1.6),
the number of elements in Ax B=9. (2,3).(2,4),(2,5).(2,6),
II. The domain of the relation R defined by (3, 3)’ (3’ 4), (3, 5), (3’ 6)}
R={(x,x+5):x€(0,1,2,3,4,5)} is {5,6,7,8,9,10}.
Choose the correct option. C. Ax(BULC) 3 {(3’ 4)}
(@) Onlylis true. (b) Only]Ilis true. D. (AxB)U(AxC)
(c) BothIandIlaretrue. (d) BothIand Il are false. E. ( AN B) % (B A C)

Consider the following statements.

. IfX={p,q,r,s}andY=1{1,2,3,4,5},then
{(p, 1),(q, 1), (1, 3), (s,4)} is a function.

II. LetA={1,2,3,4,6}.IfRistherelation on A defined by
{(a,b):a,b € A, bisexactlydivisible bya}.

The relation R in Roster form is {(6, 3), (6, 2), (4, 2)}

Choose the correct option.

(@) Onlyl is false. (b) Onlyllis false.

(c) BothIandIlarefalse. (d) NeitherInor Ilis false.

Consider the following statements.

L Letf={(1,1),(2,3),(0,~1),(-1,-3)} be alinear function
from Z to Z. Then, f(x) is 2x —1.

L Iffx)= x° —% , then f{x) + f(lj is equal to 0.
X X

Choose the correct option.

(@) Onlylistrue. (b) OnlyIIis true.

(c) Bothare true. (d) Both are false.

Consider the following statements.

I Therelation R= {(x, x3) : X is a prime number less than
10} inRoster formis {(3,27), (5, 125), (7,343)}

II. Therange of the relation
R={(x+2,x+4):xeN,x<8}is{l,2,3,4,5,6,7}.

Choose the correct option.

(@) Onlylistrue (b) OnlylIlistrue

(c) Both are true (d) Bothare false

Consider the following statements

I Letn(A)=m and n(B)=n. Then the total number of
non-empty relations that can be defined from A to Bis
2

I IfA={1,2,3},B={3,8},then (AuUB)x (AnB)is
equal to {(1, 3), (2, 3),(3, 3),(8,3)}.

X Y
oL If 5—1, 6‘*‘1 =(2, 1), then the values of x and y

respectively are 6 and 0.
Choose the correct option.
(@) OnlylandIIare false.
(b) Onlyll and IIT are true.
(c) OnlylandIII are true.
(d) All the three statements are true

MATCHING TYPE QUESTIONS

Directions : Match the terms given in column-I with the terms
given in column-II and choose the correct option from the codes
given below.

50.

Let A= {1, 2, 3}, B= {3, 4} and C = {4, 5, 6}.
Then, match the following in column-I with the sets of
ordered pairs in column-II.

51.

52.

Codes:

A B C D E
(@ 1 2 1 2 3
(b) 2 2 1 1 3
© 1 1 2 2 3
@ 2 1 2 3 2

Let A= {1,2,3,4, ..., 14}. Arelation R from A to A is
defined by R = {(x, y) : 3x —y= 0, where x, y € A}.

Column-1I Column-II
A. In Roster form, the 1. {1, 2,3, 4}
relation R is
B. The domain of R is 2. {3,6,9,12}

C. The range of R is
D. The co-domain of R is

4. {(1.3),(2,6),(3,9).
(4.12)}

Codes:

A
(@ 4
(b) 4
(c) 4
d 4
Let f(x) = x* and g(x) = 2x + 1 be two real functions.
Then, match the functions given in column-I with the
expressions in column-II.

W = W
—— A

NWW»—U

Column-1I Column -1I
A (f+g)(x) 1. x> -2x-1
B (f—g)(x) 2. x> +2x+1
2
X 1
C. (f 3. —— ——
(f2) (x) el T2
D. | —|(x) 4. 2x3 +x?
Codes:
A B C D
(@ 2 1 4 3
(b) 4 1 2 3
(© 2 1 3 4
@ 2 4 1 3
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53. Let f(x) = 2x + 5 and g(x) = X2+ x Then, match the 56. Iffis the identity function and g is the modulus function,

functions given in column-I with the expressions in then match the column-I with column-II.
column-IL. Column- I Column -1I
Column-I Column-II 0, x>0
(A) (f+rgx)= 1
A (f+g)x 1. 2x3 +7x% +5x 2%, x<0
2
B. (f- 2. x?+3x+5 x*, x20
(f-g)x N ®) (-2 (- 2 { s o
- <
C. (fg)(x) 3. 222 xx0,-1 XX
x2 + X 1, x> 0
© fBR®= 3. !
f ) -1, x<0
D. g(x) 4. 5+x-x o) (fj() A {Zx,xZO
i X)= 3
Codes: g 0 ,x<0
A B C D Codes:
@2 4 1 3 @ 1 4 3 2
b 4 1 2 3 ® 4 1 2 3
(¢ 2 1 4 3 c 4 1 3 2
@1 4 2 3 d 2 1 3 4
54. Column -1 Column -11 57. IfA={3,4}and B= {5, 6, 7}. Then match the column-I with
(A) The range of the function 1. [0,00) the column-I1.
f(x) =x, x is a real number, is Column-T Column-11
11 (A) Number of relations from AtoAis| 1 26
(B) The domain of the real function|2. [_E’ 5} (B) Number of relations from BtoBis| 2. 2°
(C) Number of relations fromAtoBis| 3. 24
1
fix)= is Codes:
Va4-x? A B C
(C) The range of the function 3. R(Real numbers) (@ 1 2 3
x ® 1 3 2
fix)= m is © 2 3 1
(D) The range of the function 4 (-2,2) @ 3 2 1
defined by f(x) = Va1 is INTEGER TYPE QUESTIONS
Codes:
A B C D Directions : This section contains integer type questions. The
@) 1 2 4 3 answer to each of the question is a single digit integer, ranging
(b) 3 4 2 1 from 0 to 9. Choose the correct option.
© 3 2 4 1 58. If(4x+3,y)=(3x+5,—-2), then the sum of the values of x and
@ 1 4 2 3 yis
55. Column- I Column - IT (@ o0 (b) 2 (c) 2 @1
(A) Every function is a L. real function. 59. If(x+3,4-y) =(1,7),thenthevalue of 4+y is
(B) Iffisa function from A to B|2. linear function @ 3 (b) 4 (© 5 @ 1
and (a, b) € f, then b is called 60. The number of elements in the set {(x,y): 2x% + 3y2 =35,
(C) Ifthe domain ofa function |3. relation X,y € Z}, where Z is the set of all integers,
is either R or a subset of R, @@ 8 (b) 2 © 4 d 6

61. Ifthe set A has 3 elements and the set B= {3, 4}, then the
number of elements in A x Bis
(@ 6 (b) 9 (c) 8 @ 2

62. Ifn(X)=5andn (Y)=7,then the number of relations on
X x Y is 2°™. The value of ‘m’ is

then it is called a
(D) The function fdefined by |4. theimageof‘a’ under f.
flx)=mx +c, where mand ¢
are constants, x € Ris called

Codes: (@ 5 b 7
A B C D () 6 (d 8
@ 2 4 1 3 63. Iff(x)=4x—x%, x € R, then f(b+1)—f(b—1)isequal to
b 3 4 1 2 m (2—b). The value of ‘m’ is
c© 3 1 4 2 (@ 2 (b) 3
@2 1 4 3 © 4 @ 5



64.

65.

66.
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Iff(y) = 2y2 +by+cand f{0) =3 and f(2) =1, then the value

of f(1) is
@ 0 (b) 1
(¢ 2 @ 3

Let X = {1, 2, 3}. The total number of distinct relations that
can be defined over X is 2". The value of ‘n’ is

@ 9 (b) 6

(c) 8 @ 2

If f(x) = ax + b, where a and b are integers, f(—1) =-5 and
f(3)=3, then the value of ‘a’ is

@ 3 (b) 0

(c 2 d 1

ASSERTION - REASON TYPE QUESTIONS

Directions: Each of these questions contains two statements,
Assertion and Reason. Each of these questions also has four
alternative choices, only one of which is the correct answer. You
have to select one of the codes (a), (b), (c) and (d) given below.

(@)
(b)

(©
(d)

67.

68.

69.

70.

71.

72.

Assertion is correct, Reason is correct; Reason is a correct
explanation for assertion.

Assertion is correct, Reason is correct; Reason is not a
correct explanation for Assertion

Assertion is correct, Reason is incorrect

Assertion is incorrect, Reason is correct.

Let A= {1, 2, 3, 4, 6}. If R is the relation on A defined
by {(a, b) : a, b € A, b is exactly divisible by a}.
Assertion : The relation R in Roster form is {(6, 3), (6, 2),
(4,2)}.

Reason : The domain and range of R is {1, 2, 3, 4, 6}.
Assertion : If (x + 1, y—2)=(3, 1), then x =2 and y = 3.
Reason : Two ordered pairs are equal, if their
corresponding elements are equal.

Assertion : Let f and g be two real functions given by
f={(0, 1), (2, 0), (3,-4), 4, 2), (5, 1)} and

g= {(17 0)9 (29 2)9 (37 _1)9 (4’ 4)7 (5’ 3)}

Then, domain of f+ g is given by {2, 3, 4, 5}.

Reason Let f and g be two real functions.
Then, (f- g) (x)=f {g(x)}.

1
0 X #2and g(x) = (x—2)2, then

Assertion : If f(x) = -
1+(x—2)

(f+e) (="

Reason : If f and g are two functions, then their sum is

defined by (f+g) (x) = f(x) + g(x) V x € D, " D,, where

D, and D, are domains of f and g, respectively.

Assertion : IfA = {x, y, z} and B = {3, 4}, then number

of relations from A to B is 2°.

Reason : Number of relations from A to B is 2" *1®),

LetA={a,b,c,d, e, f g h}and R={(a, a), (b,b), (a, g),

(b, a), (b, g), (g, a), (g b), (g g), (b, b)}

Consider the following statements:

Assertion : R c A x A.

Reason : R is not a relation on A.

s X # 2.

CRITICALTHINKING TYPE QUESTIONS

Directions : This section contains multiple choice questions.
Each question has four choices (a), (b), (c) and (d), out of which
only one is correct.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

Let n(A4) = m, and n(B) = n. Then the total number of non-
empty relations that can be defined from 4 to B is

(@ m" (b)y n"-1

(c) mn—1 (@ 2m—1

If A is the set of even natural numbers less than 8 and B is
the set of prime numbers less than 7, then the number of
relations from A to B is

@ 2° (b) 92
(c) 32 d 2°-1
Ifflx)= ﬂ ,then f(x +y). flx—y)=

(@) %[f(Zx)+f(2y)] (b) %[f(zx)+f(2y)]

© SIfEo-te] @ [fe0-tey)

fy - XD) | x(x=q)
q-p P—q

f(p)+1(q)?

@ f(p-9 (b) f(ptq)

© fp(+q) (d flap-9)

Iff(x)=xand g (x)=| x |, then (f+ g) (x) is equal to

(@ Oforall xeR (b) 2xforall xeR

© {2x,forx20 @ {0, forx >0
0, forx<0 2x, forx <0
Let A= {1, 2}, B = {3, 4}. Then, number of subsets of
AxBis
@ 4 (b) 8
(c) 18 (d 16
If A, B and C are three sets, then
@ AxBNC)=AxB)nAxQC
(b) Ax (B'uC) =(AxB)n(AxC)
(c) Both (a) and (b)
(d) None of the above
IfA={8,9,10} and B= {1, 2, 3,4, 5}, then the number
of elements in A x A X B are

, P #q. What is the value of

(@ 15 (b) 30

(c) 45 @ 75

If A, B and C are any three sets, then A x (B U C) is
equal to

@ AxB)uUAxC) (b)) (AuUuB)x(AuC(C)

©) AXxB)n(AxC) (d) None of these

If the set A has p elements, B has q elements, then the
number of elements in A x B is

(@ ptgq b ptqtl

© pq @ p’

IfA={a, b, c}, B={b, c, d} and C = {a, d, c}, then
(A-B)x(BnC)=
@ {(a, ¢, (a, d)}
© {(c a), (a, d)}

(b) {(a b), (c, d)}
@ {(@ 0, (a d), (b, d)}
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84.

85.

86.

87.

88.

89.

90.

91.

IfA={a, b}, B= {c,d}, C= {d, e}, then {(a, c), (a, d),

(a, e), (b, ¢), (b, d), (b, €)} is equal to

@ AnBuUO b) AuBNO

(c) Ax(BuUO d AxBNC)

Suppose that the number of elements in set A is p, the

number of elements in set B is q and the number of

elements in A x B is 7. Then p2 + q2 =

(@ 44 (b) 49

(c) 50 @ s

The cartesian product of A X A has 9 elements, two of

which are (-1, 0) and (0, 1), the remaining elements of

A x A is given by

(a) {(713 1)9 (09 O)a (719 71)3 (19 71)3 (Oa 71)}

(b) {(_19_1)9 (09 O)a (_L 1)9 (19—1)’ (19 0)9 (1a l)a (Os _1)}

(C) {(13 0)7 (09 _1)a (09 0)3 (_19 _1)9 (L _1)9 (ls 1)}

(d) None of these

Let A= {1, 2, 3}. The total number of distinct relations

that can be defined over A, is

@ 2 (b) 6

) 8 @ 2°

The relation R defined on the set A = {1, 2, 3, 4, 5} by

R={x,y): |x2 - y2| < 16} is given by

@ {(1,D,@2,1),3, 1,4 1),(2,3)}

b {(2,2),(3,2),(4,2),(2,4)}

© {3,3),(4.3),(5,4).G,4}

(d) None of these

The relation R defined on set A= {x : |x| <3, x € I} by

R={(xy) :y=Ix[}is

@ {(2,2),(-1,1,(0,0),(1,1),(2,2)}

(b) {2, -2), (-2, 2), (-1, 1), (0, 0), (1, -2), (1, 2),
2,-1), 2,-2)}

© {(0,0),(1,1),(2,2)}

(d) None of these

The domain of the function f(x) = | z i ;' is
@ {3} (b) R—{3}
(0 R—-{3} (d R

Let n(A) = 8 and n(B) = p. Then, the total number of
non-empty relations that can be defined from A to B is
(a) 8 ) nP-1
) 8p-1 @ 2%°-1

92.

93.

94.

95s.

96.

97.

98.

99.

100.

The domain of the real valued function

fix)= \5—4x — x> +x° log(x +4) is

@ (-5,1) (b) ~5<xandx>1
(0 (-4.1] @ ¢

The domain of the function

fix) = d
YTy

5 T log,, (x3 —X), is

@ (=1,0v(l2)

(b) (1,2) v (2, )

© 1L0)u(l,2)uU (2, )
@ (1,2)

The domain of the function f(x) =

is

9 - x?
@ -3<x<3 (b) 3<x<3
(c) 9<x<9 (d -9<x<9
The domain and range of the real function f defined by
fx)=|x-1]is
(a) Ra [09 OO) (b) R’ (—OO, O)
(©0 R,R (d) (-,0),R

Letf={(1, 1), (2, 3), (0,—-1), (-1,-3)} be a linear function
from Z into Z, then f(x) =
(@ 2x-1
(© 2x+1

(b) 2x
d) —2x+1

The domain of the function f defined by f(x) =

1 .
—T—|x| is

@ R (b R

() R (d  {o} )

The domain of the function f(x) = w is
x° —5x+4

@ R (b) R-{1,4}

() R— {1} (d (1,4

The domain and range of the function f given by
fix)=2—-|x-5]1is

(a) Domain = R", Range = (—0, 1]

(b) Domain = R, Range = (-0, 2]

(¢) Domain = R, Range = (-0, 2)

(d) Domain = R", Range = (—0, 2]

IfP={a, b, c} and Q = {r}, then

(@ PxQ=QxP b PxQ#QxP

) PxQcQxP (d) None of these



RELATIONS AND FUNCTIONS-I

HINTS AND SOLUTIONS

CONCEPT TYPE QUESTIONS Hence,
1 1 1
© 538 f(x)+f(—)=x3——3+—3—x3 -
2.  (¢) Since in (c) each element is associated with unique x X
element. While in (a) element b is associated with two . 1 J—z
elements, in (b) element a is associated with three 8. (@ Given,f(x)= <1 —VI-x7 =p(x)—-q(x)
elements and in (d) element b is associated with two x
elements so relation given in option (¢) is function. 1
- — . 2
3. () Thesetis {(a,b):a—b=3,a,be N} wherep(x) = ——=— and 4(x) = v1-x
Herea=b+3 Now, Domain of p(x) exist when 2x — 1 # 0
Forb=1,a=4 |
Forb=2,a=5 = x:Eand2x—1>0
Forb=3,a=6.
1 1
and so, on — x= — and X >—
. . 2 2
Hence the given set is
14,1),(5,2),(6,3)..} _ cell o
) o 5
4. @ Givenfix)= <—1 and domain of q(x) exists when
a 1-x2>0 = x?><1 = |x|<1
Then, fla) = 275 . —l<x<l
+1
andfla+1)= a .. Common domain is } %,1 {
fay _ a . a a? 9. (@ Given function is:

=f(a’)

f(x+1)=x>-3x+2

This function is valid for all real values of x. So, putting
x — 1 in place of x, we get

S0 Fa+l) a-1 a+tl al_|

5 ® (1,1)satisfies g(x)=ox+p ..a+P=1

(2, 3) satisfies g(x) =ax+p .. 20+p=3 fx)=f(x—1+1)
Solving the two equation, we get a.=2, f=-1 = f(x)= (x—1-3(x—1)+2
-2
It can be checked that other ordered pairs satisfy = f()=x"=2x+1-3x+3+2
gx)=2x-1 f(x)=x2-5x+6
6. (@ f(x)=3x+|x] 10. (@ Given functionis:
S f(2x) - f(—x) - 6x fx) = 1-x
— 6%+ | 2% | =3(=xX)=| —x | —cx I+x
-x
=3x+2]x|=[x| (- [xH-x]) Putting Tox in place of x,
= 3x+|x [=f(x)
i)
. 1 il
7. (© Since f(x)=x-— Lopflmx ) U] Tex-lex | 2x
X 1+x (l—x) l+x+1-x 2
1+ Tix
1 1 1 1 3 +tX
X/ x . X I-x
3 So, f( j:x
x 1+x



... (i)

RELATIONS AND FUNCTIONS-
11. (a) Ifeither P or Q is the null set, then P x Q will be an 20. (b) Wehave,g(x) =1++/x and
empty set, i.e. P x Q = ¢.
12. (¢) Arelation may be represented algebraically either by flg()] =3+ 2/x+x ()
the Roster method or by the Set-builder method. Also, f[g(x)]=f (1+ \/;)
An arrow diagram is a visual representation of By (i) and (ii), we get
arelation.
13. @ In option (d), a ¢ A f(1+3/x) =3+2x +x
It it not a relation. Let 1++/x =y orx=(y—1)2.
14. () The difference of two integers is also an integer. F(y)=3+2(y— 1)+ (y—1)?
Domain of R =Z =3+2y-2+y2-2y+1=2+y2
Range of R = Z f(x)=2+x2
15. (¢) Since2, 3, 4 are the elements of domain of R, having 21, (a) Since, first elements of the ordered pairs in fbelongs
their unique images, this relation R, is a function. to A and second elements of the ordered pairs
Since, the same first element 2 corresponds to two belongs to B. So, fis a relation from A to B.
different images 2 and 4, this relation R, is not a Now, 2 has two different images 9 and 11.
function. So, fis not a function.
Since, every element has one and only one image, 22. () In Roster form relation R is
this relation R, is a function. ’
BRI 8 e R=1{2,3),2 7, 3,7, 3,10, (4,3), (4,7, 5, 3)
16. (@ R={(1,2),(2,4),(3,6),(4,728),....} ,6),(5,7)}
Since, every natural number N has one and only one Domain of R = {2, 3, 4, 5}.
image, this relation R is a function. 23. @ Wehave, (x, y) € R, if 24 y2 - 16
The domain of R is the set of natural number, i.e. N.
The co-domain is also N, and the range is the set of ie. y= 16— x2
even natural numbers. . C O v=id
17. @ (2,4)is an order pair of the function f (x) = x>, x € R For, X : i’j - o
But point (2, 4) only lies on the graph given in on X Y ,
option (d). We obsegve that no other values of x, y € Z, which
satis +y" =16
18. (b) Greatest Integer Function: The function f: R > R B fy x y2
defined by f(x) = [x], x € R assumes the value of the R =10, 4).’ (0.-4). (4. 0). (-4, 0)3
greatest integer, less than or equal to x. Such a Domain of R = {0, 4, — 4}.
function is called the greatest integer function. 24. (@ AxB={1,2}x{1,3}={(1,1),(1,3),(2,1),(2, 3)}
From the definition of [x], we can see that BxA={1,3} x{1,2} ={(1,1),(1,2),(3, 1),(3, 2)}
[x]=-1for-1<x<0 (AxB)yu @B xA)
[x]=0for0<x <1 ={(1, 1), (1,3),(2,1),(2,3),(1,2),3, 1), 3,2)}
[x]=1for 1 <x<2 25. ) A-C={1,4} and B—C= {4}
[x] =2 for 2 < x < 3 and so on. L (A-O)xB-0)={1,4} x {4} ={(1, 4), 4,4)}.
The graph of the function is given in the question. 260 @ XxY={abc}x{}=0¢
19. () For f(x)=g((x) Hence, there are no ordered pairs formed in X x Y.
= 2x*-1=1-3x 27. d RcAxB
= 2x*+3x-2=0 For given A = {x, y, z} and B= {a, b, c, d}
2
+ _x -2 =
= zx 4; ); 2 i 0 ; B {(x, a), (x,b), (x,¢), (x,d), (v, a), (y. b),}
= 2xXx+2)-1x+2)= =
ra-lerd (5.9). (124). (z.2), (2.b). (2.0). (2. )
= x+t2)2x-1)=0 )
Clearly, {(z,b), (v, b), (a, d)} is not the subset of A x B.
= x=-2, 3 It is not a relation.
The domain for which the function f(x) = g(x) is 28. (@) 2+ yz -9 yz —9_x%*— y= £4/9—x

)

2

x=0=>y=1%2,9-0 =+3eZ

x=21=y=+0-1=12J8 ¢7Z




RELATIONS AND FUNCTIONS-I

29. (a)

30. )

31. ()

32. ()

33. O

9-4 =+5¢2
x=+3=>y=1+,/9-9 =0 Z

x=x4=y= i\/m = i\/j ¢ Z and so on.
R ={(0, 3), (0,-3), (3, 0), (-3, 0)}

Domain of R = {x : (x, y) € R} = {0, 3, -3}

Range of R = {y : (x, y) € R} = {3, -3, 0}.

Whenx=1,y=7 e N,s0(1,7) € R

When x=2,y=2+3=5eN,s0(2,5 €R

Againforx =3,y=3+2=5eN,(3,5 €R

Xx=*x2=>y=+=

Similarly for x =4, y=4 + g ¢ N and for x = 5,
y=5+ é ¢ N.
5
Thus, R={(1, 7), (2, 5), (3, 5)}
Domain of R = {1, 2, 3}

and Range of R = {7, 5}.
We have f(x) = x>+ 7 and g(x)=3x+5

2
f 1 = 1 +7=l+7=§
2 2 4 4

g (14)= 14 x3+5=42+5=47

1363

So, £[ 1] x g(1ay= 2 x 47= 28
0, 2 g() 4 4'

We have f(x) =1 +x,g(x)=x2+x+1
(f+g) () = fx)+g(x)
x4+ HFx+1=x>+2x+2
(f+ ) (0) = (0)> + 2(0) +2 =2.
[0’ = @) =a’ = ¢(3p).

Let f(x) = y/a® — x?

For f(x) to be defined a?— x>0

= X2Sa2

= X € [a, a].

STATEMENT TYPE QUESTIONS

34. @
35. (o)

36. ()

P and Q are two non-empty sets. The Cartesian product
P x Qs the set of all ordered pairs of elements from P

and Q,i.e. PxQ={(p,q):p € Pand q € Q}.
Now, A = {red, blue}, B = {b, c, s}
A x B = Set of all ordered pairs
= {(red, b), (red, c), (red, s), (blue, b),
(blue, ¢), (blue, s)}.

L P={m,n} and Q= {n, m}

P>xQ = {(m, n), (m, m), (n, n), (n, m)}
II. True
1. A={1,2}, B={3, 4}

37.

38.

39.

40.

41.

42.

43.

44.

@

@

@

b)

@

©

@

©

Bnd=¢
AXBNoP=Axd=1¢
The set of first elements of the ordered pairs in a

relation R from a set A to a set B is called the domain
of the relation R = Domain = A.

The set of all second elements in a relation R from
a set A to a set B is called the range of the relation
R. The whole set B is called the co-domain of the
relation R.

Note that range < co-domain.
L2222=>(2,2)¢R

Hence, (a,a) ¢ R for alla e N

Let (a, b) e R for all a, b € N

a=b [by definition]

b = a’

(b,a) ¢ Rforalla,b e N

Let (a,b) e Rand (b,c) e Rforalla,b,c e N

a=b’and b= ¢’
4

Uyl

(a,c) ¢ R, for all a, b, c € N.
In Roster form,
R={(1,4),(2,4),(3,4), (4, 4)}
Domain of R = {1, 2, 3, 4}
Here, |a] <3
= -3<a<3
Hence,a=-3,-2,-1,0,1,2, 3
In Roster form,
S=1{(-3,4), (-2,3), (-1,2), (0, 1), (1, 0),
2,1),(3,2)}

=
= a=c¢
=
I

=

Range of S = {0, 1, 2, 3, 4}

AxB={(1,5),(1,7),(1,9),(2,5),(2,7),(2,9), (3, 5),

(3,7),(3,9).4,5),(4,7),(4,9)}
(5,1), (5,2),(5,3),(5,4)
7,1, (7,2),(7,3),(7,4)
9,1) (9,2),(9,3), (9,4)
AxB#BxAbutn(AxB)=n(BxA)=12
Only I is true.
Let(x,y) e AxC
= xe€AandyeC
= xeBandyeC (~AcB)
= (xy)eBxC
= AxCcBxC
R={(9,3),(9,-3),(4,2),(4,-2), (25, 5),(25,-5)}
Domain = Set of first elements of ordered pairs in R.

BxA=

Range = Set of second elements of ordered pairs in R.
I. A=Setoffirstelements= {a, b, c}
B = Set of second elements = {1, 2}
IL BNno=¢ .. Axdp=¢
Both the given statements are true.
L. Risnot a function as 2 has two images 0 and 1.



RELATIONS AND FUNCTIONS-

45. (a) Onlystatement-Iis true.
I. R={(x,x+5):x€(0,1,2,3,4,5)}
R=1{(0,5),(1,6),(2,7),(3,8),(4,9), (5, 10)}
. DomainofR= {0, 1,2, 3, 4, 5}
46. (b) Onlystatement-II is false.

II. In Roster form,

R={(1,1),(1,2),(1,3),(1,4),(1,6), 2,4),2.6).2,2),
(4,4),(6,6),(3,3),(3,6)}
47. (c) Both the statements are true.
I Since f(x) is a linear function
o fx)=mx+c
(1,1)and (0,-1) e R.
fl1)=m+c, f(0)=c
I=m+c,-1=c¢
= m=2andc=-1
Thus, f(x)=2x—1

fi f(lj X ! + ! X 0
+f|— | =X ——+——X =(.
0 +f 33

48. (d) Both the given statements are false.

L Correct Roster form is {(2, 8), (3, 27), (5, 125),
(7,343)}

II. Given relation in Roster form is,
R=1{(3,5),(4,6),(5,7),(6,8),(7,9),(8,10),(9,11)}
Range={5,6,7,8,9,10,11}.

AUB={1,2,3,8}

AnB={3}
(AUB)x(ANB)={(1,3),(2,3),(3,3),(8,3)}

49. @ 1L

1L, %-1:2:x=6and§+1=1:>y=0

MATCHING TYPE QUESTIONS

50. (c) Given,A={1,2, 3},B={3,4}andC= {4, 5,6}
A. BN C= {4}
Ax(BnC)={(1,4), (2 4), 3, 4)
B. AxB={(1,3),(1,4),(2,3),(2,4),(3,3),3, 4)}
AxC={(1,4),(1,5),(1,6),(2,4),(2,5), 2, 6),
(3,4),(3,5),(3,6)}
(AxB)yn(AxC)={(1,4),(2,4), (3,4}
C BuC={3,4,5,6}
. AxBUC)={(1,3),(1,4),(1,5),(1,6),(2, 3),
(2,4),(2,5),(2,6),(3,3),(3,4),(3,5), (3, 6)}
D. (AxB)U(AxC)=1{(1,3),(1,4),(1,5),(,6),
(2,3),(2,4),(2,5),(2,6),(3,3),(3,4),3,5), (3, 6)}
E AnB={3},BnC={4}
(ANB)x (BnC)= (3,4}

51.

52.

b)

@

We have 3x —y=0 = y=3x

For,

x=1,y=3€A

x=2,y=6€A

x=3,y=9€A

x=4y=12€A

x=5y=15¢A

A. In Roster form,
R={(1,3),(2,6),(3,9), (4,12)}

B. Domain of R = Set of first element of ordered

pairs in R

=1{1,2,3,4}

C. Range of R = Set of second element of ordered

pairs in R

={3,6,9,12}

D. Co-domain of R is the set A.

Since, domain of f = domain of g

We have,

(f+g) (x)=x>+2x+1

f-g(x)=x>-2x-1

(fo) (x) =x> 2x + 1) =2x> + X

f x? |
—|(x)= , X #E——.
g 2x +1 2
Domain of f = R
Domain of g = R

Domain of f m Domain of g =R
A. f+g:R — Ris given by
(f+g) () = f(x) + g(x)
=2x+5+x°+x

=x+3x+5

B. f—g:R — Ris defined as
(f-2) (x) = f(x) - g(x)
=2x+5-x>—x
=5+x-x

C () 0=fx) - gx)
=(2x+5) (x> +x)
=2x> +2x% + 5x% + 5x
=2x> + 7x% + 5x

D. gx)=0
©xP+x=0
= x(x+1)=0
= x=0,-1

Domain of (i] = Domain of f N Domain of

g
g—1{0,-1}
=R- {0, -1}

Thus, f :R - {0, -1} - R is given by
g

(Heo-11) - 2

54. () @B) f(x)assumesreal values if4 — x>>0



5s.

56.

57.

RELATIONS AND FUNCTIONS-I

)

)

@

= x*-4<0=(x+2)(x-2)<0
= xe(-2,2)
= Domain of f=(-2,2)

X

O f(x)= =y(sa
©O fx) 42 y (say)
X 2
= y= > = ¥ -x+ty=0
1+x

x assumes real values if

1)’ —4(y) 20=4y* —1<0
= @Qy+1)Q2y-1)<0

11

= ye |7y,
11
Range of f= e

®) Letfx)=y =y=Jx_1 >y =x-1
= x:y2+1
Since, y>0and x € [1, 00) = Range of f=[0, )

B B 2x , x>0
(&) T+em=x+ix=1" " "
B B B 0 , x>0
B) fo)-g=x =1, " "
x? x>0

©) ﬂX)-g(X)=X-XI={ ’
—x? , x<0

D) f(x)zi:{l , x>0

gx) |x| -1, x<0

(A) Number of relations from A to A = 214 *n(4)
(B) Number of relations from B to B = 27(®)*n(B)
(C) Number of relations from A to B = 27A) *1(®)

INTEGER TYPE QUESTIONS

58.

59.

60.

61.

62.

63.

@)

@

@

@

)

©

4x+3=3x+5=>x=5-3=2andy=-2
T Xx+ty=2-2=0
4—y=T=y=-3
L 4+y=4-3=1
Elements in the given set are (2, 3), (-2, -3), (4, 1),
(-4,-1),(2,-3),(-2,3),(-4, 1) and (4, -1). So, number
of elements in the set is 8.
n(A)=3,n(B)=2
n(AxB)=n(A)xn(B)=3x2=6
Total number of relations from X to Y is 2™"
= No. of relations =2°*7
fib+1)=4(b+1)— (b+ 1)?
=4b+4-b*—1-2b
=2b—b?+3

fib—1)=4(b—1)— (b—1)?
=4b—4-b>—1+2b
=6b—b’-5

fib+1)—fib—1)=-4b+8

=4(2 —~b)=m(2-b)
64. (@) fly)=2y>+by+c

£0)=c| f(2)=2(2)*+b(2)+c
3=c 1=8+2b+c
2b+c=-7
2b+3=-7
2b=-10
b=-5

Now, f{1)=2(1)>+b(1)+c
=2+b+c=2-5+3=0
n(X xX)=n(X).n(X)=3>=9
So, the total number of subsets of X x X is 2% and a
subset of X x X is a relation over the set X.

f(x)=ax+b

65. (a)

66. (©)
f(-1)=—a+b |f(3)=3a+b
-S5=-a+b 3=3a+b

On solving both the equations, we get a =2

ASSERTION - REASON TYPE QUESTIONS
67. (@ InRoster form R={(1,1),(1,2),(1,3),(1,4), (1, 6),
(2,4),(2,6),(2,2),(4,4),(6,6),(3,3), 3, 6)}
Domain of R = Set of first element of ordered pairs
inR=1{1,2,3,4,6}
Range of R = {1, 2, 3, 4, 6}.

68. (@ Two ordered pairs are equal, if and only if the
corresponding first elements are equal and the second
elements are also equal.

Given, x+1,y-2)=(3, 1)
Then, by the definition
x+1l=3andy-2=1
= x=2and y=3.
69. (¢) Domain of f= {0, 2, 3, 4, 5}
Domain of g = {1, 2, 3, 4, 5}
Domain of f+ g = Domain of f m Domain of
g=1{2,3,4,5}
Hence, Assertion is true.
If f and g be two real functions.
Then, (f- g) ()= f(x) - g(x)
Hence, Reason is false.
70. (a) Given functions are f(x) = o X*# 2 and

-2
gx)=(x -2’
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+(x—2)2,x¢2

S () () =1x) + gx) =

x—2
C1+(x-2)
= (x—2) ,» X # 2.

71. (d We have
A={x,y,z},B={3,4} = n(A)=3,nB)=2
. n(A x B)=n(A) xn(B)=6
Therefore, the number of subsets of A x B is 28,
So, the number of relations from A to B is 28,

72. (¢) We know that every subset of A x A is a relation

on A.
So, Assertion is true but Reason is false.

CRITICALTHINKING TYPE QUESTIONS

73. @
74. (@ A=1{2,4,6},B={2,3,5}
No. of relations from A to B=23*3=29

2% 427

75. (a) Wehave, f(x) =

L f+y). f(x-y)

1 1

= L @XY 2 (XY X
2( ) 2( )

_ %[(2” F2) 422 +2)]

= %[f(Ex) +1(2y)]

In the definition of function

76. (b)
X(x-p) x(p=q) _

qa-p  (p—-9)
Putting p and q in place of x, we get

f(x) =

£(p) = p(p=p)  P(P—a) _

qa-p (-9
= f(p)=p
and £(q) = C1(q—p)+q(p—q):q
qa-p (-9
= f(@=q

Puttingx=(p+q)
(p+q)(p+q—p)+(p+q)(p+q—q)

£ -
(Pra) (9-p) (-9
_(+a)a (p+a)®) _pa+a’-p’-pq
q@-p (-9 (9-p)

a’-p’ _(a-pXa+p)

q-p (q-p)
=p+q=1(q)+1f(p)
So, f(p) +f(@)=f(p+q)

77.

78.

79.

80.

81.
82.
83.

84.

85.

©

@

©

©

@
©
@

©

©

Given functions are : f(x) =x and g (x) = [x|
S (g =) FgX)=x+x|
According to definition of modulus function,

X +X, x20{2x, x>0

(ﬂgxw—{ 0 w0

X—X, Xx<0

n(A) =2 and n(B) =2
n(AxB)=n(A)xnB)=2x2=4
. Number of subset of A x B =2"4*B) =24 =16
Let (a, b) e Ax (BN C)

= aeAandbe (BnC)

= acAand(beBandb e C)

= (a€AandbeB)and (a € Aand b € C)
= (a,b) e AxBand(a, b) e (AxC)

(a,b) e (AxB)n (A xC)
AxBNCc(AxB)n(AxC) .. (1)
Again, let (x,y) € (AXB)n (A xC)

x,y) e AxBand(x,y) e AxC
(xeAandyeB)and (x e Aand y € C)
x e Aand (ye Bandy € C)
xeAandy e (BnC)
xy)eAxBnNCO)
AxB)yNn(AxC)cAxBnNCO)
From equations (i) and (ii), we get
AxBNC)=(AxB)yn(AxC)

U

R

... (ii)

... (iii)
Now, Ax(B'UC’) = Ax [(B’)’ N (C’)’}
[by De-Morgan’s law]
[ (A") = A}
=(AxB)n(AxCQ) [by equation (iii)]
n(AxBxCx...)=n(A) xnB) xn(C) x .....

n(A x A x B) =n(A) x n(A) x n(B)
[ n(A)=3,n(B) = 5]

=Ax (BnC)

=3x3x5=45
It is distributive law.
n(A x B) = pq.
IfA={a, b,c},B={b,c,d} and C= {a, d, c}
A-B={a},BNnC={c d}
Then, (A —B) x (B C) = {a} x {c, d}
={(a, ¢), (a, d)}

BuC={cd}ui{d e} ={cd e}
LAxBuC)={a b} x {cd, e}

= {(a’ C)’ (a’ d)’ (a3 e)’ (b’ C)’ (b’ d)’ (b’ e)}
n(A) =p,n(B) =q
n(AxB)y=pq=7
So, possible values of p, q are 7, 1
= p'+a = () + ()7 =50,



RELATIONS AND FUNCTIONS-I

86. M (-1,0)eAxAand(0,1) e AxXA

87.

88.

89.

90.

91.

92.

93.

@
@

@

b)

@

-1,00 e AxA=-1,0e A
and(0, 1) e AXA=0,1€A
S A=1{1,0,1}

AxA={-1,0,1} x {-1,0, 1}

= {(_13 _1): (_1, 0)’ (_1’ 1)’ (0? _1)’ (0’ 0)7 (0’ 1),

(1, -1, (1, 0), (1, D}

Since, (-1, 0), (0, 1) already exist.

Remaining 7 ordered pairs are

{(71371)3 (719 1)’ (0971)9 (09 0)7(1971)3(1a0)9 (1’ 1)}
 n(Ax A)=n(A) x n(A) = 32 = 9. So, the total
number of subsets of A x A is 2°.

We have R = {(x, y) : |x* — ¥*| < 16}
Letx=1,
X2y <16 = |1 -y <16
= |Y-l<l6=>y=123,4
Letx =2,
X2y <16 = |4-y)| <16
= |yY-4/<16=>y=1,223,4
Letx =3,
X2y <16 = [9-y*| < 16
= |yY-9|<16=y=12234
Letx =4,
XX —y|<16 = |16 —y*| < 16
= |y¥-16/]<16=>y=1,2,3,4,5
Letx =35,
X2 -y <16 = 25—y < 16
= |Y¥-25|<16=>y=4,5
R={(1,1),(1,2),(1,3),(1,4),(2, 1),(2,2),(2, 3),
(2,4),(3,1),3,2),(3,3),3,4), (4, 1), (4, 2),
(4,3),(4,4),(4,5),(5,4), (5, 5)}.
Given, A= {x:[x|<3,x eI}
A={x:3<x<3,xel}={2,-1,0,1,2}
Also, R = {(x,y) : y = [x[}

R= {(_2’ 2)9 (_1’ l)a (Oa O)a (13 1)9 (23 2)}
Here, f(x) is defined only when x + 3 # 0, i.e. when
X #-3

D(f) = R - {-3}.

Given n(A) =8 and n(B) = p
Total number of relations from A to B = 2%°
Tota;sl number of non-empty relations from A to B
=21,

f(x) = /5 4x —x% + x> log(x +4)

5-4x-x220,x+4>0
x+5x-1)<0,x>-4
-5<x<1,x>-4
—4<x<1.

Let g(x) = 473X2 X#+2
D (g(x))=R—-{-2,2}
h (x) = log,, (X’ ~ )
X —x>0
= xExx+1)Ex-1)>0
-+ - +

I I I
T T T

-1 0 1

94. ()

95. (a)

96. (a)

97. @

98. ()

99. (b)

100. (b)

x € (-1,0) U (1, )
Domain of f(x) is (-1, 0) U (1, 2) U (2, x).

1
V9 — x2
Clearly, 9 —x* >0 = x>~ 9<0
= x+3)(x-3)<0
Thus, domain of f(x) is x € (-3, 3).
We have f(x) = |x — 1|
Here, f(x) is a modulus function and since modulus

fix) =

of a real number is uniquely defined V real positive
number.

. The domain of f(x) is R

We see that f(x) =[x — 1]

x-1 , if x2>1
fx)=1_
x—-1,

(x—l) , if x<l1
= f(x)—{1

From above, we observe that in both cases f(x) > 0.
Hence, range of f(x) is [0, ©).
Since fis a linear function, f(x) = mx + c.
Also, since (1, 1), (0,-1) € R,
f(I)=m+c=1and f{0)=c=-1
This gives m = 2
L f(x)=2x-1.

1
Given that f(x) = ———,
Jo|x|

x—-x=0 , if x=20
x—(—x)=2x , if x<0

if x2>1

-x , if x<l1

where x — |x| = {

Thus, is not defined for any x € R.

1
Vx=[x|
Hence, fis not defined for any x € R, i.e. domain of
f={¢}.

Since x> — 5x + 4 = (x—4) (x— 1), the function fis
defined for all real numbers except x =4 and x = 1.
Hence, the domain of fis R — {1, 4}.
Given f(x) =2 — |x — 5]
Domain of f(x) is defined for all real values of x.
Since, [x - 5|20 =-x-5]<0
= 2-]x-5[L2=>1(x)<2
Hence, range of f(x) is (-0, 2].
Given P = {a, b, c} and Q = {r}
P x Q= {(a 1), (b 1), (¢, 1)}
Q x P={(x ), (1, b), (r, ¢)}
Since, by the definition of equality of ordered pairs,
the pair (a, r) is not equal to the pair (r, a), we
conclude that

PxQ=#QxP
However, the number of elements in each set will be
the same.



CONCEPT TYPE QUESTIONS

Directions : This section contains multiple choice questions. Each
question has four choices (a), (b), (¢) and (d), out of which only
one is correct.

1.

10.

The value of tan? 0 sec20 (cot?0 — cos?0) is

1
@ 0 (b 1 (0 -1 (d) 5
Value of cot 5° cot 10° ..... cot 85°1s
@ 0 (b) -1 (© 1 (d) 2
Value of sin 10° + sin 20° +sin 30° +......+sin360° is
1
(@ 1 (® 0 (© 2 (d) 5

1 1
IftanA= 5 and tanB=§,then value of A+ Bis

T T T

@r  ®F ©5 @

Ifsin 20 + sin 2= 1/2, cos 20 + cos 2¢ = 3/2, then value of
cos? (0 — ) is

s 3 IE
@5 OF ©-F @7
If0 <0< 360°, then solutions of cos 6 =—1/2 are

@ 120°360° (b) 240°,90°
©) 60°,270° d) 120°,240°

Iftan 0 =— L , then general solution of the equation is

N

T
(a) 2nn+g,nel (b) nm+nel

(©) th—%,nel (d) nn—g,nel

If2 tan? O = sec20, then general value of 8 are

@) nni%,nel (b) nrcirg,nel

(©) 2nn+%,nel (d ZnRig,neI

If'sin 5x + sin 3x +sinx =0 and 0 <x < 1/2, then value of x is

L LI
@5 ®¢  ©7 @3
2sina 1-cosa+sina |
Ify=——,thenvalueof ——— is
1+ cosa +sina 1+sino

y 3
@ 3 b)y © 2y @ 7y

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

3

TRIGONOMETRIC FUNCTIONS

The number of solution of tan x + secx =2cos x in (0, 2 )
is
@ 2

®) 3 © 0

IfsinA= > 0<A< ™ andcos B=—2 . n<B< "
sinA= 2, 5 andcos B=——. 1 5 »then
value of sin (A —B) is
13 15 13 16

d 1

@ o O %  © 75 @ T
Value of tan15°. tan45° tan75° is
NG}

(@ 0 (b) 1 (© B (d -1
Value of

e 3 Sn Ir) .
(1+cos—j (1+cos—j [1+cos—] (1+cos—j 1S

8 8 8 8

13 2 5

@z ©®5 ©3F @3

The large hand of a clock is 42 cm long. How much
distance does its extremity move in 20 minutes?
(@ 8cm (b) 80cm (¢) 75em  (d) 77cm
The angle in radian through which a pendulum swings
and its length is 75 cm and tip describes an arc of length
21 cm, is

7 b 6 8 d 3
@ 53 ®) 53 © 55 @ 55
The length of an arc of a circle of radius 3 cm, if the angle
subtended at the centre is 30° is (n = 3.14)
(@ 1.50cm (b) 1.35cm (c) 1.57cm (d) 1.20cm
A circular wire of radius 7 cm is cut and bent again into
an arc of a circle of radius 12 cm. The angle subtended
by the arc at the centre is
(@) 50° (b) 210° (c) 100°  (d) 60°
A circular wire of radius 3 cm is cut and bent so as to lie
along the circumference of a hoop whose radius is 48 cm.
The angle in degrees which is subtended at the centre of
hoop is
(@ 21.5° (b) 235° (c) 225° (d) 245°
The radius of the circle in which a central angle of 60°

22
intercepts an arc of length 37.4 cm is (Use m= 7)

(@ 375cm (b) 328cm (¢) 35.7cm (d) 34.5cm



21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

TRIGONOMETRIC FUNCTIONS

The degree measure of the angle subtended at the centre
of a circle of radius 100 cm by an arc of length

22
22 cm as shown in figure, is [Use I =7}
(a) 12°30
(b) 12°36¢
(c) 11°36¢

(d 11°12’
Iftan 0 = 3 and O lies in 111" quadrant, then the value of
sin O is

1 2 -3 -5
(a) Nl (b) Jio © N (d) 7o

sin x secx tanx
X X

If
cosx cosecx cotx

the value of x is equal to

T T
@5 ®5 ©

Find x from the equation:
cosec (90° + 0) + x cos 6 cot (90° + 8) = sin (90° + 0).

=9, wherex € (0, gj, then

| a

@ =

(@ cot® (b) tan 6 (¢) tan 6 (d) —cot 6

If A+ B = 45°, then (cot A — 1) (cot B — 1) is equal to
1

@ 1 ® 5 (c) —1 (d) 2

3
Ifsin A = 3 and A is in first quadrant, then the values

of sin 2A, cos 2A and tan 2A are

24 7 24 1 7 1
@ 35507 ® 352507
24 1 24 1 24 1
© %5257 @ 3525 x

1
The value of tan(a. + [), given that cot a = IR

-5
o€ [n,%) and sec f = 3 B e (g, nj is

1 2 5 3
@ 57 ®q © 0 @
The value of tan 75° — cot 75° is equal to
(@ 243 b 2+
© 2-3 @ 1

The value of tan 3A — tan 2A — tan A is equal to
(a) tan 3A tan 2A tan A

(b) —tan 3A tan 2A tan A

(c) tan A tan 2A — tan 2A tan 3A — tan 3A tan A
(d) None of these

1 1 .
If tan A = Py tan B = —, then tan(2A + B) is equal to

3
@ 1 (b) 2 (c) 3 d 4
If tan 6 = %, then b cos 20 + a sin 20 is equal to

@ a ®) b © % (d) None of these

32.

33.

34.

3s.

36.

37.

38.

39.

40.

41.

42.

Number of solutions of the equation tan x + sec x =
2 cos x lying in the interval [0, 7] is

@@ O (b) 1 (c) 2 (d 3
Ifcos 4= % cosB = % 3771< A, B < 2m, the value of the
cos (A+B)is
65 33 30 65
@ 33 ® = © G @3

What is the value of radian measures corresponding to the
25° measures ?

smoo o o dn
@ 3¢ ® 3¢ © 34 @ 3¢
-4
Iftan O = 3 then sin 0 is
—4 b 4 -4 4
- il ors
(@) 5 ut not 5 (b) 5 5
4 4
(c) 3 but not 73 (d) None of these

cos (A + B). cos (A —B) is given by:
(@) cos? A — cos’B (b) cos(AZ—-B?)
(c) cos’A —sin’B (d) sin?A — cos’B

. 24
If sin@ = E and 0° < 6 < 90° then what is the value of

(3)
sm| — |9
7!

o7 34
@ 5% O35 ©3F @
What is the value of sin G—;) ?
V341 V6 ++2
@ 5 b)) ——
4
V3+42 J6+1
© 2 (d 2
1 3.1 .
If x+—=2cos0,then x +—3 is:
X X
1
(@) Ecos 30 (b) 2cos 36
1
(c) cos 36 (d) 3 o8 30
If 1 + cot 6 = cosec 0, then the general value of 0 is
T b
+ — =
(@ nm 5 (b) 2nm 5
T v
(¢) 2nm+ By (d 2nm+ 5
If sin 3o = 4 sin a sin (x + o) sin (x — a), then x =
@ nm+ % (b) nn+ g
(c) nm+ r (d nm+ r
4 2

The general value of 0 satisfying the equation

i
tan 6 + tan(aej =2,1s

®) nmt

s
(d) nx+ D"

T
:l: J—
(@ nm 7

T
2nm+ —
(c) 2nm 4



TRIGONOMETRIC FUNCTIONS
43. The general solution of sin> 0 sec 0 + /3 tan 0 = 0is  52. If cos 76 = cos 6 —sin 46, then the general value of 6 is
o L2 p DEATL T
(@ 0=nn+ (D" §,6=nn;nel @) 473 18 ®) 373 18
(b) 6=nmnel mar oyt g 2R oy
in @ 3 @ ST
() 6=—,nel 53.  Which among the following is/are correct?
2 (@) Theangleis called negative, if the rotation is clockwise
d 0=nn+ ()" E’ O=nmnel (b) The angle is called positive, if the rotation is
2 anti-clockwise
44. Iftan 0 +tan 20 + /3 tan O tan 20 = /3, then () The amount of rotation performed to get the terminal
i side from the initial side is called the measure of an
(@ 6=(6n+1) TS Vnel angle
T (d) All the above are correct
(b) 6=(6n+1) 9’ Vel 54. Angle subtended at the centre by an arc of length 1 unit
n in a unit circle is said to have a measure of
©0 6=Gn+1) 9’ Vnel (@) 1degree(b) 1grade (c) lradian (d) 1arc
- 55. Radian measure of 40°20” is equal to
d 6=0Gn+1) — 120w . 1217 .
18 (a) radian (b) radian
45. The most general value of O satisfying the equations 1;?4 540
sin ® = sin a and cos 6 = cos a is ©) n radian (d) None of these
(@ 2nmn+a (b) 2nmt—-a o .
© nn+o @ nn-o 56. =« radla? in degree mi:asure is equai to )
46. If sec 40 — sec 26 = 2, then the general value of 0 is (@ 18 () ;?0 (¢) 200 (d) 360
i
T s in —— i
@ @n+1)= ®) @n+ 1)~ 57. The value of sin 3 is
4 10 NG B !
T nt n s — _—
2o —— = ad a) — b) —— c d
© nm+ S or — -+ (@ (@n+ D)7 @ — O 12 © 5 @5
. . — . _ 5
47. Qeneral solution of the equation tan 6 tan 20 = 1 is 58. The value of cot( n) is
given by 4
T i -
(@ (2n+ I)Z’ nel (b) nm+ e ne I (a) ﬁ ) 1 © 3 @ -3
n E -3 3n
(¢) nm— 6’“61 (d) nm+ 6’n61 59. Ifcos9=?andrc<9< > then the value of
48. Ifcot 6 + cot (% + 6) = 2, then the general value of 6 cosec O + cot 6 is equal to
s sec O —tan 0
n - 1 2 13
(@) 2n7=+ < (b) 2nm+ 3 (@) 3 (b) 3 (© > (d) None of these
T T 60 3_7T' + — 3_71: — i 1
(c) nm=+ 3 (d nm=+ " - 08 4 * | cos 4 * | 1s equal to
49. If2 cos’x+3sinx—3=0,0<x<180° then x = (@ +2sinx (b) -2 sin x
(2) 30°,90° 150° (b) 60°,120° 180° (c) 2 sinx (d) None of these
(c) 0°,30°, 150° (d) 45°,90°,135° . 3
50. If cot O + tan 6 = 2 cosec 6, the general value of 6 is 61. S x 7 Smox is equal to
n p sin? x — cos? x
(@ nmn+ o (®) nm+ — (@ sin2x (b) cos2x (c) tan2x (d)Noneofthese
3 6
3
(c) 2nm+ g (d) 2nm=+ % 62. The solution of sin x = % is

51.

If \/3 tan 20 + /3 tan 30 + tan 20 tan 30 = I, then the
general value of 0 is

(b) (nJrl)E
6)5

1\m
(d) (I‘l‘i‘g)g

T
:l: J—
() nm 5

© (211 x %)g

4
(@ x=nmn+ D" ?71:, wheren € Z

2n
®) x=nn+(-1)" 3 wheren € Z

3n
() x=nn+ D" 3 wheren € Z

(d) None of the above



63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

TRIGONOMETRIC FUNCTIONS

1
If x = sec © + tan 0, then x + T
(b) 2sec® (c) 2

@ 1 (d) 2 tan O
tan 70° — tan 20°
The value of ———— =
tan 50°
(@ 1 (b) 2 (© 3 (d 0
LB
sin 10°  cos 10°
(@ 0 () 1 (© 2 (@ 4
The value of cos2£+ coszE+ cos? S—TE is
12 4 12
3 2 3+4/3
@5 O®F ©5-05E

1 + cos 2x + cos 4x + cos 6x =

a) 2 cos x cos 2x cos 3x

b) 4 sin x cos 2x cos 3x

c¢) 4 cos x cos 2x cos 3x
None of these

cosec A — 2 cot 2A cos A =

a) 2sin A b) sec A
¢c) 2 cos A cot A d) None of these
1
Ifsinx+cosx=g, then tan 2x is
37 LR
@5 0 ©T @

If ﬁ tan 20 + ﬁ tan 30 + tan 20 tan 30 = 1, then the
general value of 0 is

@ ot (b) (mé)%
1\n 1\=m

Iftan 6 — /2 sec © = /3, then the general value of 0 is

@ omr ) gy b)) Ty
© e Ty @ ameE) g

The general solution of sin® 0 sec O + /3 tan 0 =0 is

() 9:nn+(—1)n+1§, O=nm,neZ
(b) 6=nm,neZ

(© 0=nn+(-1)""! E, neZ

3
nm
d 6= S nE zZ
cot 54°  tan 20° .
The value of is
tan 36° cot 70°
(@ 2 (b 3 (© 1 (d 0

STATEMENT TYPE QUESTIONS

Directions : Read the following statements and choose the correct
option from the given below four options.

74.

[:cosa+cosB+cosy=0
II:sina+sinP+siny=0
3
Ifcos (B—7) +cos (y—a)+cos (a— )= ——, then
(a) TlisfalseandIlistrue (b) IandIlboth are true
(c) TandIIboth are false (d) Iistrueand Ilis false

75.

76.

77.

78.

79.

Consider the statements given below:

L sinxis positive in first and second quadrants.

II.  cosecx is negative in third and fourth quadrants.

III. tan x and cot x are negative in second and fourth
quadrants.

IV.  cosx and sec.x are positive in first and fourth quadrants.

Choose the correct option.

(a) All are correct

(b) Only I and 1V are correct

(c) Only III and IV are correct

(d) None is correct

Which among the following is/are true?

I The values of cosec x repeat after an interval of 2.

II. The values of sec x repeat after an interval of 2.

IlI. The values of cot x repeat after an interval of m.

(@) 1is true (b) II is true

(c) I is true (d) All are true

Consider the following statements.

I cot x decreases from 0 to —o in first quadrant and
increases from 0 to oo in third quadrant.

II. sec x increases from —oo to —1 in second quadrant
and decreases from o to 1 in fourth quadrant.

III. cosec x increases from 1 to o in second quadrant
and decreases from —1 to —o in fourth quadrant.

Choose the correct option.

(@) Iis incorrect (b) IIis incorrect

(c) 1II is incorrect (d) IV isincorrect

Consider the statements given below:

L 2cosx-cosy=cos(x +y)— cos(x — y).

II. —2sinx-siny = cos(x + y) — cos(x — ).

O 2 sin x-cosy =sin(x + y) — sin(x — y).

IV. 2 cosx-siny=sin(x + y) + sin(x — y).

Choose the correct statements.

(a) Iis correct

(b) 1II is correct

(¢) Both I and II are correct

(d) III is correct

If sin 2x + cos x = 0, then which among the following

is/are true?

L cosx=0

1
II. i = -
sin x = 5

s
IIL x:(2n+l)5, ne’Zz

V. x:nn+(—1)n7?n, neZ

(b) I and II are true
(d) All are true

(@ Iis true
(¢) L II and III are true

MATCHING TYPE QUESTIONS

Directions : Match the terms given in column-I with the terms
given in column-II and choose the correct option from the codes
given below.

80.

Column-1I Column-II
(Degree Measure) (Radian Measure)
A. 25° 1. 26m
9
B. —47°30 2. %“
-1
C. 240° 3, —om
72
D. 520° 4 T
36




TRIGONOMETRIC FUNCTIONS
Codes: Codes:
A B C D A B C D E F
() 4 1 2 3 @ 1 4 2 1 3 2
(b) 4 3 2 1 b 1 2 4 1 3 1
@ 1 4 3 ) @ 1 2 2 4 3 1
22 84. Column-I Column-II
81. |Usem=—|. — :
A. lradian is equal to 1. 0.01746 radian
B. 1°is equal to 2. 57°16’ (approx.)
9
Column-I Column-II C. 3°45’is equal to 3. 3—; radian
(Radian Measure) | (Degree Measure) T
T D. 50° 37" 30” is equal to | 4. — radian
A — 1. 300° 48
16 R Codes:
B. -4 2. 210 A B C D
Sn 0 9t 2 @ 1 4 3 2
C. 3 3. 39°22730 ) 2 4 1 3
7 © 2 1 4 3
D. - 4, —229°5"27" d 3 1 4 2
8s. Column-I Column-II
Codes: (Degree measure) (Radian measure)
A B C D . -197
(@ 3 4 2 1 (A) 25 . 72
(b) 1 4 2 3 A
(¢ 3 4 1 2 B) —47°30’ 2. EY
d 2 4 1 3
26w
C) 240° 3. 9
82. Column-I Column-II
251 5
A. in — 1. — o ) il
sin = NE) D) 520 4 3
B. cos 4ln D) ﬁ Codes:
' 4 ) A B C D
—l6m (@ 4 2 1 3
C. tan( 3 ) 3.1 (b) 3 1 ) 4
4 1 2 3
| ©
D. cot 2?7“ ‘- @3 2 1 4
86. Column-I Column-II
1
Codes: P —
A) sin x = 1.
A B C D *) NE]
(@ 2 4 1 3 (B) tan x = 2. =2
(b) 2 1 4 3 Y
(¢ 3 1 4 2 (C©) cotx= 3. -
d 3 4 1 2
-
83. Column-I Column-II @) secx = 3
A. cos(m—x) 1. —cosx (E) cosec x = 5. 03
B. sin(m - x) 2. —sinx Codes:
C. sin(m+x) 3. cosx A B C D E
D. cos(m+ x) 4. sinx (@) 3 S 1 2 4
. 5 (b) 1 5 3 2 4
. cos(2m—x) © 3 5 1 4 2
F. s1n(27t—x) d 3 1 5 4 2




87.

88.

89.

Column-1
(Trigonometric Equation)

Column-II
(General Solution)

(A) cos 4x = cos 2x

(B) cos3x+cosx—cos2x =0

(C) sin2x +cosx =0

sec’2x = 1 — tan 2x

D)

(E) sin x + sin 3x + sin Sx =0

l.x= :i:i
.X=nm 3
gy MEL3T
. X = ) 8

3.x=2 :i:l
. X = 4ZNTT 3

4 x =

x=nmneZ”

I
5x=02n+1) > or

n
x=nn+(1"—,

6
nez
Codes:
A B C D E
(@) 4 3 5 1 2
(b) 4 3 5 2 1
(c) 3 4 5 1 2
d 1 3 5 2 4
Column-I Column-II
A cos9x—cosSx B { 5
(A) sinl7x—sin3x - tanZx
sinSx+sin3x ) x-y
®) cos5x+cos3x - tan 2
C sin x +sin3x B 3 —sin2x
© cosx+cos3x ’ cos10x
sinx—siny .
®) COS X +COS y - 4 2sinx
sin x —sin3x
2 = 5. tan 4x
sin” x—cos” x
Codes:
A B C D E
(@ 3 5 2 1 4
(b) 3 5 1 4 2
(c 3 1 2 5 4
d 3 5 1 2 4
. 3 .
Let sinx = g , x lies in second quadrant.
Column-I Column-II
(Trigonometric Function) (Value)
(A) cos x = 1. —4/3
B) sec x = 2. —3/4
©) tan x = 3. —4/5
(D) cosec x = 4. -5/4
(E) cot x = 5 53

TRIGONOMETRIC FUNCTIONS
Codes:
A B C D E
(@ 3 4 2 5 1
(b) 3 4 1 5 2
() 3 2 4 5 1
d 1 2 5 4 3

INTEGER TYPE QUESTIONS

Directions : This section contains integer type questions. The
answer to each of the question is a single digit integer, ranging
from 0 to 9. Choose the correct option.

90.

91.

92.

93.

94.

95s.

96.

97.

98.

99.

100.

The value of cosec (—1410)° is equal to

1
b) 3

(@ 1 > (c) 2 (d) None ofthese
. 107 8n 3n Smo.
The expression cos—— + cos— + cos— + cos— 1is equal
13 13 13 13
to
(@ -1 (b) 0 (© 1 (d) None ofthese
If sin © + cos © = 1, then sin 0 cos 0 =
1
@ 0 (b) 1 (© 2 @ 7
_ -
Ifﬂ:cosB_l , —n<A<0 —— < B<0, then
3 4 5 2 2

value of 2 sin A + 4 sin B is — a. The value of ‘a’ is

@@ 4 (b) 2 © 3 d 0

The value of sin 765° is L Value of 7 is

@ 2 (b) 3 ’(10) 4 (d 0

The value of cosec (—1410)° is equal to

(@ 1 (b) 2 ©) % (d) None ofthese
The value of tan 2 is Jn . Value of ‘n’ is

(@ 1 (b) 2 (© 3 d 5

The value of sin (_l;ﬁj is £ Value of ‘m’ is

@ 1 (b) 2 © n31 (d 5

The value of (1+Cosgj (1+Cosgj

(1+cosz—n] (1+cos7—nj o ;
3 6 is 16 . Value of m is
(@ 1 () 2 (© 3 (@ 8
1 20 2
If tan 6 = —= , then cosec™O—sec” § is equal to
\ﬁ cosec?0+sec? 0

_™_ The value of m is

m+1
@ 1 (b) 2 (c) 3 d 4
If sinx= — and x lies in III quadrant, then the value

1
of cot x is m—\/g Value of m is

(@ 1 b) 2 (© 3 @ 5
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-3 3
101. If cos 6 = ? and T < 0 < TR, then the value of

[Mj is equal to L . Value of m is
secO—tan O m
@ 2 ®) 4 © 5 @ 6

102. The value of

3sin & sec X - 4 sin ST cot ~ s equal to
6 6 4

(@ 2 (b 1 (© 3 (@ 4
. 7 .
103. Value of 2 sin®> = + cosec? —ﬁ-cos2 r is m . The
6 6 3 m—1
value of ‘m’ is
(@ 3 (b) 2 (c) 4 (d) None ofthese

Sn
104. cot’ % + cosec o + 3 tan’ % is equal to

@ 1 ®) 5

105. Value of

© 3 @ 6

cos(% + xj cos (2m+ x) [cot (37“— xj +cot(2m+ x)} is

@ 0 (b) 1 © 2 (d 3
106. cot x cot 2x — cot 2x cot 3x — cot 3x cot x is equal to
@ 0 (b) 1 © 2 (d 3

ASSERTION - REASON TYPE QUESTIONS

Directions : Each of these questions contains two statements,

Assertion and Reason. Each of these questions also has four

alternative choices, only one of which is the correct answer. You

have to select one of the codes (a), (b), (c) and (d) given below.

(@) Assertion is correct, reason is correct; reason is a correct
explanation for assertion.

(b) Assertion is correct, reason is correct; reason is not a
correct explanation for assertion

(c) Assertion is correct, reason is incorrect

(d) Assertion is incorrect, reason is correct.

107. Assertion : The ratio of the radii of two circles at the
centres of which two equal arcs subtend angles of
30° and 70° is 21 : 10.
Reason : Number of radians in an angle subtended at the
centre of a circle by an arc is equal to the ratio of the
length of the arc to the radius of the circle.

108. Assertion : If tan (g sin 6) = cot(g cos 9), then

sin © + cos O = i\/i.

Reason : —/2 <sin 6 + cos O < \/5

109. Assertion : The solution of the equation

tan © + tan(6+§)+ tan(6+27n) =3

0=+ nel
1S = 3 lzyne.

Reason : If tan O = tan o, then O =nn+ o, n € L
110. Assertion : The degree measure corresponding to (—2)

radian is —114° 19 min.

Reason : The degree measure of a given radian measure

180 .
= T x Radian measure.

cos (m+x)- cos (—x)
sin (7 — x) - cos (; + x)

Reason : cos (m + 0) = —cos 0 and cos (—0) = cos 0.
Also, sin (m — 0) = sin 0 and sin (—0) = —sin 0.

111. Assertion : = cot’ x

112. Assertion : If tan 2x = —cot (x + gj, then

51
X =nm+ ?,neZ.

Reason : tan x = tan y = x = nw + y, where n € Z.
113. Assertion : The measure of rotation of a given ray about
its initial point is called an angle.
Reason : The point of rotation is called a vertex.
114. Assertion : In a unit circle, radius of circle is 1 unit.
Reason : 1 min (or 1) is divided into 60s.
115. Assertion : Area of unit circle is 7 unit’.

2=
540

Reason : Radian measure of 40° 20’ is equal to

radian.

116. Assertion : The second hand rotates through an angle of
180° in a minute.
Reason : The unit of measurement is degree in sexagesimal
system.

117. Assertion: cosec x is negative in third and fourth
quadrants.
Reason : cot x decreases from 0 to — oo in first quadrant
and increases from 0 to oo in third quadrant.

CRITICALTHINKING TYPE QUESTIONS

Directions : This section contains multiple choice questions.
Each question has four choices (a), (b), (¢) and (d), out of which
only one is correct.
118. The value of tan 20° + 2 tan 50° — tan 70° is equal to
@ 1 (b) 0
(c) tan 50° (d) None of these



119.

120.

121.

122.

123.

124.

125.

126.

127.

TRIGONOMETRIC FUNCTIONS

T 12
If acand B lies between 0 and 5 andifcos (o + )= T} and

3
sin (aa— )= 5 then value of sin 2a. is

55 13 56
(@ 56 (b) S8 (d o

The most general value of 0 satisfying the equation

© 0

cosO = L and tan0 =—1is

N
Y T
2nm—7> -=
@ 2077 0 ne-t
(© nm+— @ 20m+ "
2 4

Value of \/3 cosec 20° —sec 20° is

3
@ 3 ® 7 © 1 (d) 4

The solution of the equation cos20 +sin6 + 1 =0, lies in the
interval

o (33 e 53

3n 5w
o (57 @

The number of values of x in the interval [0,3n] satisfying

the equation 2sinx + 5 sinx—3=01s

(@) 4 (b) 6 © 1 (d) 2

Val f 200510039_n+cos3_n+c()85_n i
alueo 1313 13 3 °

1
@ -3

S o0

© 1 (d) %

Value of sin 47° +sin 61° —sin 11° —sin 25°is

(@ cos7° (b) sin7° (c) sin61° (d) —sin 25°
The value of expression sin 0 + cos 6 lies between

(@) -2 and 2 both inclusive

(b) Oand /2 both inclusive

(¢) —+/2 and /2 both inclusive
(d) 0and 2 both inclusive

The solution of tan 20 tan 0 =1 is
2nm+ T b) nm+ T
-z T+ —
@) 3 (b) i
T i
2nmt—— had
© A @ @n+Dg

128.

129.

130.

131.

132.

133.

134.

135. 1

136.

Number of solutions of equation,

sin 5x cos 3x = sin 6X cos 2x, in the interval [0, 7] is
(@ 4 (b) 5 (© 3 (d 2
Iftan (cot X) = cot (tan x), then

(a) sin 2x :# (b) sin x :L
2n+)n Cn+Dm
4

ﬁ (d) None of these
n+)n

(c) sin 2x =
Find the distance from the eye at which a coin of a
diameter 1 cm be placed so as to hide the full moon, it is
being given that the diameter of the moon subtends an
angle of 31’ at the eye of the observer.
(@ 110cm (b) 108cm
(¢) 110.9cm (d 112cm
A wheel rotates making 20 revolutions per second. If the
radius of the wheel is 35 cm, what linear distance does a

. o . . 22
point of its rim travel in three minutes? (Take = 7)

(@ 7.92km (b) 7.70km

(¢) 7.80km (d) 7.85km

The minute hand of a watch is 1.5 cm long. How far does
its tip move in 40 minutes? (Use © = 3.14)

(@) 2.68cm (b) 6.28cm

(c) 6.82cm (d) 742cm

If the arcs of the same lengths in two circles subtend
angles 65° and 110° at the centre, the ratio of their radii
is
(@ 12:13 (b) 22:31 (c) 22:13 (d) 21:13
If tan A + cot A = 4, then tan* A + cot* A is equal to
(@ 110 (b) 191 (c) 8 (d) 194

sin A cos A

f — =m an
sin B

= n, then the value of tan B;

n2<1<m2,is

(@ n’ b) +

n 2

(©) (mzfl) (d m

2
Iftan(A—B)=1, sec(A + B) = ﬁ, the smallest positive

value of B is

251 191

(@) S (b) 4

137w

m
(© EYS (d) 2
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143. The number of values of x in the interval [0, 3] satisfying

. 2
137. The value of 4 sin a sin ((x +§) sin (oc + Tn) = the equation
2sin®x +5sinx —3=0is
@) sin3o (b) sin20 (c) sina (d) sin’a (@) 4 (b) 6
138. The solution of the equation (© 1 (d) 2
[sin x + cos x]' TSNy o< s 144. If sin 6 + cos 6 = 1, then the general value of 0 is
T T
T FRER Y. Rt
@) 3 ®) = (@) 2nm (b) nm+(-1) 177
n 3n © 2nn+ = @ @n-D+ =
© 5 @ 2 4
139. Iftan 6 + sec 6 = p, then what is the value of sec 6 ? 145. sin 60 + sin 40 + sin 20 = 0, then 0 =
2 2 H_TC + E b ﬂ + E
@ p ;.1 ) p-+1 (@) g oramE (b) g oramE o
p Jp
nm i
5 (c) — or2nm+ — (d) None of these
p-+1 p+1 4 6
(© d —=
2p 2p

146. If /2 sec  + tan 6 = 1, then the general value of 0 is

140. The number of solutions of the given equation

3n T
tan 0 + sec O = \/5, where 0 < 0 < 27 1s (@) nm+ T (b) 2nm+ Z
@ 0 (b 1 (© 2 @ 3
141. If n is any integer, then the general solution of the (c) 2nm-— % (d 2nm=+ g
equation cos x — sin x = L is 147. If 12 cot> © — 31 cosec O + 32 = 0, then the value of
V2 sin O is
o m 2 -2
= — — = _ —_ 1 — -
(@ x=2nm 5 o 2nm + 2 (@) or (b) 393
T 4 3 1
= — — - +—
(b) x=nnx - © Fory @ =5
i n 5 4 .
(c) x=2nm+ 1 o*= 2nm — D 148. If sec” 6 = 3 then the general value of 0 is
d x=nn+ = orx= i @ 2nm+ — ®) nrt —
(d x=nn 2 orx—nn—12 6 6
.2 _ T T
142. If 4 sin”“ 0 + 2(\/§+1) cos0=4+ \/5, then the general © 2nmz E d nmz E

value of O is ) )
149. General solution of tan 56 = cot 20 is

s n
(@ 2nm+ — (b) 2nm+ — nn o« nmn w
= —+— = —+—
3 4 (@ 6 = 1z (b) 6 713

n n
() nm+ — (d nm- — _ iz T _art . x
3 3 (© 0=—"+7 d 0=—"+3
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150. Ifnone of the angles x, y and (x + y) is a multiple of t, then

151.

152.

153.

154.

cotx-coty—1

t(x +y) =
@ cot (x +) cot y +cot x

cot x-cot y+1

®) cot (x-y) = cot y —cot x

(¢) (a) and (b) are true
(d) (a) and (b) are not true

Solution of the equation 3 tan(6 — 15) = tan(6 + 15) is
0= "C 4 (1" T () O=nu+ (1)~

@ 0=—+C1', () 0=nm+ (1)
0=nn— d 6=nm— -

(c) =nm-— 3 (d) =nm-

If angle O is divided into two parts such that the tangent
of one part is K times the tangent to other and ¢ is their
difference, then sin 0 is equal to

K+lsin9 b K+1 . ¢
@ x1%"3 ®) oy
K+1 . K-1 .
sin
(c) K_1 () (d) K+lsm(])
If m sin 6 = n sin (6 + 2a), then tan (6 + ) - cot a is

equal to

m+n m-—n
(@) (b)

m-—n m+n

m+n m-n
(©) (d)

mn mn
If 5 tan © = 4, then Ssin0-3cosO

5sin®+2cos®

1
@ 0 (b) 1 © ¢ (d 6

155.

156.

157.

158.

159.

160.

l+sin A—cosA
1+ sin A +cos A

siné b cosé t A d coté
@ sinZ () s (Q tn (&) cot

l V3 cos 23° —sin 23° | =
il ]

(@ cos 43° (b) cos 7° (¢) cos 53° (d) Noneofthese
If cos x + cos y + cos o = 0 and sin x + sin y + sin o = 0,

then cot(x;yjz

[ x+
(@ sina (b) cos a (c) cot a (d) s1n[ Zyj
sin 12° sin 24° sin 48° sin 84° =
(@) cos 20° cos 40° cos 60° cos 80°
(b) sin 20° sin 40° sin 60° sin 80°

3
(© 15

(d) None of these

It 2sin o - {1-cosa+sina} -
{1+ cos a + sin a} =7, then l+sina B
1
@ ; ®) y © 1-y (@ 1+y

1 3
If sin 20 + sin 2¢ = 3 and cos 20 + cos 2¢ = IR then

cos? (0 — ¢) =

@ 7

o | W
AW

(@) (b) ©
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HINTS AND SOLUTIONS

CONCEPT TYPE QUESTIONS

1. () tan? 0 sec?0 ( cot?0 — cosZ0)
= sec? 0 (tan20 cot?0 — tanZ0 cos20)
2 sin2 0 2 2 2
=sec” 0| 1—-———cos”“ 0 [=sec” O(1—sin” 0)
cos” 0
= sec? 0. cos20 =1
2 (¢) cot5°cotl0°......... cot 85°

=cot 5° cotl10°....cot(90° — 10°) cot (90°-5°)
=cot 5°cot 10°...... tan10° tan5°
= (tan 5° cot5°) (tan 10° cot 10°)........
=@ D......=1
-+ sin 190° =sin (180° + 10°) =—sin 10°
sin 200° =—sin 20°
sin 210° =—sin 30°
sin 360° =sin 180°=0
.. given expression =0
1 1
tanA+tanB 5 3 _5/6

tan (A+B)= = =1
an ( ) l1-tan Atan B | 5/6

4 @ T
273

L A+B=450="

.. - - 4

Using cosine formula

sin 20 +sin2¢=2sin (0 +¢)cos (O—p)=1/2 ... 0]
cos 20+ cos2¢p=2cos (0 + ¢)cos (O—)=3/2 ... (i)
Squaring (i) and (ii) and then adding

5

1 9
2004y = —+2 ==
4 cos“ (06— ¢) 117>

= cos? (0-¢)= g

6. () cosB=-—1/2=cos 120° or cos 240° [0<6<360°]
o 0=120°,240°
7. @ tanB- = —¢ [“j
. an=— —= =tan | ——
V3 6
S
' 6

2 tan20 = sec20 = 1+ tan2 0

n
tan0 =1 =(1)2=tan? 7

O=nnt—. nel
nmE ,n e

10.

11.

12.

13.

©

)

b)

@

)

sin 5x + sinx =— sin3x

= 2 sin 3x cos 2x +sin 3x =0

= sin3x(2cos2x+1)=0

= sin3x=0, cos 2x=—1/2

= x=nm,x=nn+(1/3)

So, x=mn/3

l-coso+sino.  1—cosa+sino 1+coso+sina

1+sina "1+coso +sina

(1+sin a)z —cos®a

1+sina

(1+sina)(1+cosa +sina)

1+ sin” o+ 2sina)—(1- sin® a)

(1+sina)(1+cosa +sina)

2sina (1+sina) 2sina
B (l+slna) (l+COSOL+ SinOL) N 1+ coso +sino -y
The given equation is tanx + secx = 2 cos x;

= sinx+1=2cos’x = sinx+1=2(1—sin’x);

= 2sin?x +sinx— 1=0;

1
= (2sinx—1)(sinx+1)=0 = sinx= 5,—1

= x=30°, 150°,270°.

3
Wehave : sin A= g,whereO<A< g

R cosA=+ ll—sinzA
/ 9 4
= COSA:‘F.“_SinzA = 1—525

[ cos is positive in first quadrant]

. -12 3n
It is given that : cos B= EER andt<B< By

sinB=+ ,1—C052B
= sinB=—/1_cos? B

[ Sineis negative in the third quadrant]

. 1_[£)2 __5
= Sin — 13 13

Now, sin (A—B) =sin A cos B—cos A sin B
3 -12 4 -5 16

s 13 51365
tan15°. tan45° tan75°

=tan 15°. tan (60°-15°) .tan (60° + 15°)

=tan (3 x15°)=tan45°=1

14. (a) (l + cos%) (1 + cos%] [1 + cos(n —%D (1+ cos(n —%D

i 3n 3n b
=|1+cos—||1+cos— || 1—-cos— || 1 —cos—
8 8 8 8
2T 237t
=|1l-cos”—||1-cos” —
8 8



15.

16.

17.

18.

19.

20.

21.

@

@

©

)

©

)

TRIGONOMETRIC FUNCTIONS
1 T 37 180x7 22 180x7
= —|2-1-cos—|{2—-1—-cos— =022 x ——=—X——
4 4 4 22 100 22
1 T 31 126 6° .. 6 , ,
_ {1-cosZ|[1-cos 2= = 2122 21204 2 x60° [+ 1°=60
- 4(1 cos4j(1 cos 4] o m T [ ]

A1)

The large hand of the clock makes a complete
revolution in 60 minutes.

. Angle traced out by the large hand in 20 minutes
(of time)

360°%20 1207

= 130 radian = — radian

Hence, the distance moved by the extremity of the

o

21
large hand = (42) x 3 - 88 cm. (v I=10)

Given, length of pendulum = 75 cm S d
Radius (r) = length of pendulum = 75 cm (\60
Length of arc (/) =21 cm A
[ 21 27 o B
= —_=—=— 1 . 1y
Now, 6 75" 25 radian

Let / be the length of the arc. We know that,

/
Angle 6 = Py where 0 is in radian.

Given, r =3 cm

0=30°=130 x —== rad
T T 80 6
On putting the values of r and 0, we get
I n 3.14
—== =—-=—=157cm.

6 3 ' 2 2
Circumference of a circular wire of radius 7 cm is
=2nx7=14n

As we know, 0 = T

l4m  7mx180°
12 6n
Length of wire =21 x 3 =6n cm and r = 48 cm is the
radius of the circle. Therefore, the angle 0 (in radian)
subtended at the centre of the circle is given by

= 0= = 210°.

Arc _6_1'5_1'5

" Radius 48 8 =22.5%
Here, [ = 37.4 40=060°= 2" dian— =
ere, [ =37.4 cmand 0 = = 180 radian = 3
l
Hence, by r = 9 e have
374x3 374%x3x7
r= = =35.7 cm.

T 22
Given radius, r = 100 cm and arc length, / =22 cm

We know that, / = r0

_ [ _ Arclength
r Radius
22

=— =022 d—022><@d
= Joo ~ 0-22rad=0. 5 degree

22.

23.

24,

25.

©

)

b)

@

=12°+36'=12°36
Hence, the degree measure of the required angle is
12°36'.

3
Given, tan 0 = 1 and 0 lies in III quadrant.

2
3
We know that sec> 0 = 1 + tan® 9 =1 + (T) =10

= sec(9=ir\/m

Since, 0 lies in III quadrant, so sec 6 = N
11

= cos 0 = sece_—_\/ﬁ

Also,

1 2
sin29—1—00s26—1—(——j
10

L2
1010

= sine:ir/2
10

Since, 0 lies in III quadrant sosin = —4|7~ = ﬁ

sin x secx tanx
X X

cosSx cosecx cotx

tan x

= tan x X tan x X =
cot x

= tan*x=9
= tan x = i\/g
i T

=—€|0, -
= x=Ze(0]
The given equation is
cosec(90° + 0) + x cos 0 cot(90° + 0) = sin(90° + 0)
= sec O + x cos O (—tan 6) = cos O

= sec O —x cos O (smG) = cos O
cos O

= sec O —xsin O =cos 0

=

1
xsin © =sec® —cos = —— — cos O
cos O

1-cos?0 _ sinZ 0
cos O

= xsin 0 =
cos 0

= x=tan 0.

o
We have A + B = 7

{A + B tn cot AcotB—1 :
= cot— -_—_— =
= col( ) 4 = cot A+cotB

= cot Acot B—1=cotA+cotB
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= cotAcot B—cotA—cotB-1=0
= cotAcotB—cotA—cotB+1=2
= cotA(cot B—1) - I(cot B—-1)=2
= (cotA—1)(cot B-1)=2.

3
26. (@) We have, sin A = 35

= cos A= /1-sin’A

A
25 5 5
3
smA 5 3
and tan A = COSA_Z_Z
5
Nowsin2A—25inA«cosA—2XEXE—E
’ 5 5 25
cosZA:1—2sin2A:1—2><121—§=l
25 25 25

24
and tan 2A = 7

1
27. () Given, cot o = 5 = tan o =2 and sec B = 3

Then, tan f = N

= tan == }E, =i\/E
9 9

t * 4
= = I
an 3
4
But, tan = EY
[ tan B is negative in i quadrant]
4
tan o + tan 3 2 (_3j
an an
tan(a + B) = =

l—tanoc.tanB_l_(z)[—4j
3

28. (a) tan 75° —cot 75° = tan(45° + 30°) — cot(45° + 30°)
tan 45° + tan 30° oot 45° cot 30° -1
1—tan 45° tan 30°  cot 45° + cot 30°

1

A B (B
L3 (VBe1) VB
NG
) (3+1+2J§)_(3+1—2J§) i 4\/522\/5
3-1 3-1 2

29.

30.

31.

32.

@

©

)

©

tan 3A = tan(2A + A)
tan 2A + tan A
1 —tan 2A tan A

= tan 3A — tan 3A tan 2A tan A = tan 2A + tan A
= tan 3A — tan 2A — tan A = tan 3A tan 2A tan A

= tan 3A =

1 1
Given, tan A = 2 tan B = 3 ... (1)
Now, tan(2A + B)
2tan A
Lz+tanB
B tan 2A +tan B B 1—-tan“ A
1 - tan 2A tan B 1*%XtaHB
1-tan” A
2><1
2 1
+7
1 3 4 1 5
1-— e =
_ 4 3 3 _;:3
1 4 1 5
2X— | 1_§X§ —
1- 12 X — 9
1L 3
4
a
We have, tan 0 = b

Now, b cos 20 + a sin 20

1-tan’ 0 2 tan 0
=b > |+a 3
1+ tan” 6 1+tan” 0
2
a
) 2><E
=b b +a b
2 2
a a
1+ — 1+—
b? b?
2
b2 _ a2 221—><b2
)
b +a’ b +a’
— b — a2 b+ 2a’b]
b2 +a’
1 212
(b +a)
Given, equation is tan x + sec x = 2 cos x
sin x 1
= + =2cosx

COSX COSXx

= 1+ sin x = 2 cos® x



33.

34.

3s.

36.

37.

TRIGONOMETRIC FUNCTIONS

b)

@)

®)

©

©

= 1+sinx:2(l—sin2x)

= 2sin’x+2sinx—sinx—1=0
= 2sinx(sinx+1)—1(sinx+1)=0
= 2sinx—-1)(sinx+1)=0

1
= either sinx:Eor sin x = —1
iherx = 5T 1o 3
= el erx—6, 6 € [0, ] or x = >
3n .
But, x = - can not be possible.

. Number of solutions are 2.
Since 4 and B both lie in the IV quadrant, it follows
that sin 4 and sin B are negative. Therefore,

sinA:—\/l—coszA

Ssind=—[1-10__3
25 5

and, sinB=-v1- cos’ B

:>sinB=—Jl—ﬁ =—i
169 13

Now, cos (4 + B)=cos 4 cos B—sin 4sin B

4 12 (—3](—5]_33
513 5 \13) Tes
nradians = 180°
(o) T M
1 =@rad1ans

n  5m

0= 25x —— =20
2 180 36

. 4 . L .
Since tan 6 = 3 is negative, 0 lies either in second

4
quadrant or in fourth quadrant. Thus sin 6 = 3 if 0 lies

in the second quadrant

4
or sin@= ~3 if 6 lies in the fourth quadrant.

cos (A + B). cos (A—B) = (cos A cos B—sin A sin B)
(cos A cos B + sin A sin B)

= cos?A cos?B — sin?A sin’B.

= cos?A(1 —sin?B)- sin?A sin’B

= cos?A — cos?A sin’B — sin’A sin’B

= cos’A — sin?B(cos?A + sin’A)

= cos?A —sin’B

We have, sin9 :%,OO <0<90°

25
24

7

2
coszezl—sinzezl—[ﬁ]
25

38. ()
39. (M)
40. ()
41. O
42. O

Since 0 lies in first quadrant = cos0 = iS

cos0 = I—ZSinzg

0 7
2sin? —=1-cos® =1-—
2 25
ZSinZQ:E
2 25
sian:i :>sin9:iE
2 2 2 5
. 0
=sin—=—
2 5

[Negative sign discarded since @ is in first quadrant]
sins—nzsin75°
12
= sin (45°+ 30°) =sin 45°cos 30° + cos 45° sin 35°
_ 1V 1:L(x/§+1J
N2 L2 20 2
B+l N2 J6+42

22 2 4

1
Given:x+;:2c056 ...(d)

Cubic both sides in eq" (i) we get

x3+ %+3(x+lj—8c0536
X X

= X3+L3+3(20056)=8cos39
X
1
= x3+—3=80053976cos6
X
1
= X’ +—=2(4c0s’0 3 cos0)=2cos 30
X

1 + cot © = cosec O
cos 0

- =1+ — = sin 6 +cos O =1
sin O sin
sin O sinE + cos O cosE = cosE
4 4 4
T T T T
= cos|O0——|=cos— = 0—- — =2nnw+ —
4 4 4 4

i
Hence, 6 = 2nmor 6 = 2nm + 3

But, 6 = 2nm is ruled out

sin 3o = 4 sin a sin(x + a) sin (x — o)
sin 3a. =4 sin o (sin2 x cos” o — cos” x sin’ o)
3sina—4sin’a=4sina (sin2 x — sin’ o)

2

3 i
) ) in2
sin“x=|—| =sin"x=sm” —
(4 3
b
XxX=nm* —.
3

tan O + tan(g—ﬁ) =2

1
= tan O + =2
tan O
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43.

44.

45.
46.

47.

48.

= tan’0—-2tan O+ 1=0
T i
= tanO=1=tan— =0 =nn+ —.
4 4
(V)] sin2esec9+\/§tan6:0
(sin26+\/§sin 6) sec =0
sin O (sin6+\/§) sec 6 =0
= sin6=0
O=nm,nel
(c) tan9+tan29+\/§tan9tan29=\/§
. tan O + tan 20 = /3 (1 — tan O tan 20)

tan O + tan 20

T
——————————=4/3 = tan 30 = tan —
1— tan O tan 20 f 3

30=nn+ = =0=0Cn+1)—
=ant o= =(3n )9.

@
(¢c) sec 40 —sec 20 = 2
. cos 20 — cos 40 = 2 cos 40 cos 20
—cos 40 = cos 60 = 2 cos 50 cos 6 = 0

B T nm w
9—nn+50r?+m-
(d tan O tan 20 =1
tanOanezl
1—-tan” 0
2tan’0 =1 —tan> 0
3tan’ 0 = 1
29 1_. 2T
tan 9—3—tan (6)
o= T
—n‘n:j:6.

@d cot O + CO’[(%-FQ) =2
T

cos 0 cos(4+6)

Slo)

sin 6 sin (n +0
4
(T )

[ sin 6 # ,\/g, sec O # O]

49.

50.

51.

52.

53.

54.

5S.

56.

@

©

b)

©

@

©

b)

b)
@

20 ! cos ( n)
= = —= —
cos 5 3

T T
= 29:2nni§:6:nni g

2cos’x +3sinx—-3=0
2-2sinx+3sinx-3=0
= (2sinx—-1)(sinx—-1)=0

1
= sinx= - orsinx=1

2
_E S_TC E 3 300 1500 900
:>x—6,6,2,1.e. , , .
cot © + tan © = 2 cosec O
1 2

sinOcosO® sinb

0= ! —cos(ﬁ)
= CoS =5 = 3

= 9:2n7ti§.

J3 tan 20 + /3 tan 30 + tan 26 tan 30 = 1
tan 20 +tan30 _ 1
l1-tan 20tan 30 /3

T
= tan 50 = tang

T 1\m
= 50=nn+ — =0=({n+—|—.
6 6)5

cos 70 = cos 6 — sin 40

sin 40 = cos 6 — cos 760

= sin 40 = 2 sin (40) sin (30)
= sin40=0=40 =nmor

. 1 (T L T
sm39=—=smg = 30=nn+(-1) 5

2
0= ﬂ—ﬂ + ( 1)“ 1
4 3 18
In anti-clockwise rotation, the angle is said to be
positive.

In clockwise rotation, the angle is said to be negative.
The measure of an angle is the amount of rotation
performed to get the terminal side from the initial side.
So, all the statements are correct.

Angle subtended at the centre by an arc of length
1 unit in a unit circle is said to have a measure of
1 radian.

‘We know that, 180° = &t radian

Hence, 40° 20’=40% degree [0 1° = 60"]
_m 2
= 1go <3 radian = — = radian

121

radian.

Therefore, 40° 20" =
540

nradian = 180°.
We know that, values of sin x repeats after an interval
of 2. Therefore,

Ng

. 31m . T . T
sin — =sin| 10w+ — |=sin —= —
3 3 3 2



58.

59.

60.

61.

62.

TRIGONOMETRIC FUNCTIONS

)

@

©

@

@

t(i)t(ij[ (0) = _cot 0]
4 4 .~ cot(—0) = —co
= —cot(4n—£)=—cot(2nx2—£)

4 4

n T
—| —cot— |=cot— =1
( 4j 4

[+ cot(2nm — B) = —cot 0]

In III quadrant, only tan 6 and cot 6 are positive.

9 16
sin0=(1—cos’0) = [l -— |=—
25 25
16 4
= sin®=*,|—=%—
) —4 L L
= sinf= < (as sin O is negative in 3rd quadrant)
o- (2x3)-
tan O = 5 3 —3
d tE)—é 6—_—5
and co —4:>cosec =2
d 9*_—5
and sec 3
5.3) (=2
(cosec6+cot6)_ 4 4) \ 4
(sec 6 — tan 0) _(54)_(9j
303 3 64. ()
-2 3 1
= — X—=—.
4 -9 6
3n j (37!3 j
cos| —+x |—cos| ——x
4 4
3n 3n 3n 3n
X+ —x hx-"+x
= -2sin 4 4 sin 4 4
2 2
. 3m . . T .
=-2sin — sinx=-2sin|T——| sin x
4 4
= 2sin£sinx: 2XLsinx: x/Esinx
4 2
sin x —sin3x _ sin 3x —sin x
sin x — cos®x  cos® x —sin? x
3x+x . 3x-—-x 65. @
, Sy _ 2c0s 2x-sin x
Bl cos 2x Bl cos 2x
=2 sin x
We have,

in x = 3—'n—sin7t+£—
sin x = ——~ =-sin > = 3) =

. 4m
sin—
3 3

. . 4n . .
Hence, sin x = s1nT, which gives

4
x=nn+ (-1)" ?n’ wheren € Z.

Note: — is one such value of x for which
. 3
sin x = - One may take any other value of x for
. . 3 . . .
which sin x = 5 The solutions obtained will be

the same although these may apparently look
different.
Given that, x = sec 6 + tan 0
1
sec O+ tan O
=sec O +tan 6 + sec 6 —tan O = 2 sec O

1
= x+;:sec€)+tan9+

. 1+sin©
Aliter: x =
cos O
1 1+sin6 cos 0
X+ —= -
X cos 0 1+sin 6
2 (1 + sin 9) 5 0
cos 0 (1 + sin 9) T oSl
sin 70° B sin 20°
tan 70° — tan 20°  cos 70°  cos 20°
tan 50° sin 50°
cos 50°

sin 70° cos 20° — cos 70° sin 20°
cos 70° cos 20°
sin 50°
cos 50°

sin(70° — 20°) cos 50°
cos 70° cos 20° sin 50°

2
= =%
2

B 2 sin 50° cos 50°
"~ 2cos 70° cos 20° sin 50°

2 cos 50° 2 cos 50°

cos 90° + cos 50° 0 + cos 50°

1 N&)

sin 10° B cos 10° -

1 3

2| —cos 10° ——sin 10°
2 2

[cos 10° — \/§ sin IOOJ

sin 10° cos 10°

sin 10° cos 10°

2[sin 30° cos 10° — cos 30° sin 10°]
a sin 10° cos 10°
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2[sin (30° - 10°)]

sin 10° cos 10°

2-2sin (30°—10°) 4 sin 20°

2 sin 10° cos 10° sin 20°

T T 51t
cos? E + cos’ Z + cos’ E

=1 sin? (£)+ L ’ +cos? (S—th
12 2 12

1 5
=1+ =+ cosz—nfsin21
2 12

3 Stom Stom
= —+4cos|—+—|cos| ——-——
2 12 12 12 12

3 L T 3 1
= —+cos—cos— = —+0-==
32

66. ()

1 + cos 2x + cos 4x + cos 6x

= (1 + cos 6x) + (cos 2x + cos 4x)
=2 cos® 3x + 2 cos 3x cos x

=2 cos 3x (cos 3x + cos x)

=4 cos x cos 2x cos 3x.

67. ()

1 2 cos A cos 2A

68. (@) cosecA—2cot2Acos A=

sin A sin 2A
1 72c0sAcos2A_17c052A_2sin2A
sin A 2sin AcosA sin A
2 sin A.

sin A

. 1
smx+cosx=§

69. @

) . 1
= sin®x + cos® x + 2 sin x cos x = E

in2x = 22 = =L = tan2x = 2
Sin X = 25 —> COS X725:>an X = 7

J3 tan 20 + /3 tan 30 + tan 20 tan 30 = 1
= \/g(tan 20+ tan 36) =1-—tan20tan 30

70. (b)

tan 20 + tan 30 1

= 1—tan29tan39_\/§

= tan 50 = tan%

SO =nmt - = 0= (n+1)E
= = nm 6:> = 6 5

71. @) tanef\/fsec(i):\/g
sind 2

- — =
cos® cosH

sin0—+/2 =3 ¢cos0
sin @ — /3 cos O = 2

Ul

72. ()

73. (@)

= sin(G—E)—sinE
3 4

T T
= 0=nn+(-1)" —+—.
473

The given equation can be written as
sin” 0

+\3tan® =0
cos

= tanBsinO+ 3 tan O =0
tan6(sin6+\/§) =0assin 0 # —+/3

Hence,tan © =0 = 0 =nn, n € Z.
tan(90° — 0) = cot 0, cot(90° — 6) = tan O
cot 54° + tan 20°

tan 36° cot 70°

Therefore,

cot 54°
+
tan (90° - 54°)

tan 20°
cot(90° - 20°)

cot 54°
cot 54°

tan 20°
tan 20°

=1+1=2.

STATEMENT TYPE QUESTIONS

74. (b

75. (@)

76. (@)

‘We have

cos (B—7v)+ cos (y—a) + cos (aa—B) = —%

= 2[cos (B—7)+cos(y—a)+cos(a—B)]+3=0
= 2[cos (B—7)+cos (y—a)+cos (aa—PB)]
+sin? o+ cos? o+ sin? B + cos? B + siny+ cosz o= 0
= [sin? o.+sin? B+ sin%y+2 sin o sin B + 2 sin f siny
+ 2 siny sina. ] + [cos?a + cosB+ cos2y + 2coso cos
+ 2 cos 3 cosy + 2cosy cos a]=0
= [sino.+sin B + siny]?+ (cos oL+ cos B + cos y)>=0
= sina+ sin  +siny=0and cos o+ cos 3 + cos y=0
Iand II both are true.

The signs of trigonometric functions in different
quadrants are shown below
I I I v
sin x + + - -
cos x + - - +
tan x + - + -
cosec x + + - -
sec x + - - +
cot x + - + -

According to the above table, option (a) is correct.
Using behaviour of trigonometric functions we can
draw the graphs of y = cot x, y= cosec x and y=sec x
as shown below.
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77. (@)
78. ()

y =cotx
So, we see that the values of cot x repeat after an
interval of 7.

y = cosec x
Also, we can see that the values of cosec x repeat
after an interval of 2w by using above graph of
y = cosec x. Similarly, we can say that the values of
sec x repeat after an interval of 2m by using the
graph of y = sec x as shown below.

Y
1 1 1
I 1 I
1 1 1
1 1 1
i \2¢ /1 |
1 1 1
- : | T | 2n
7 & * | 1 ° 1 S \X
XS nol »n ~ n
2711 % 2
[ 1 1
1 1 I
1 1 I
I 1 I
1 1 I
Y/
y =secx

Hence, it is concluded that all the given statements
are true.

Only option (a) is incorrect.

As a part of identities from above, we can also
show that

L 2 cos x cos y =cos(x +y)+ cos(x — y)

II. -2 sin x sin y = cos(x + y) — cos(x — y)

II. 2 sin x cos y = sin(x + y) + sin(x — y)

IV. 2 cos x sin y = sin(x + y) — sin(x — y)

Hence, option (b) is correct.

sin 2x + cos x = 0
= 2sinxcosx +cosx=0

[ sin 2x = 2 sin x cos X]
= cosx (2sinx+1)=0

1
= cosx =0 orsinx = —5

When cos x = 0,

79. @

T
Then, x = 2n + 1)5

1
When sin x = *5,

. . T
Then, sin x = —sin —
6
. . i . .
sin x = sm(n + g) [+ sin(mw + 6) = —sin 0]
. . In
sin x = sin —
6

n
= x=nn+ (-1)" e [n € Z]

MATCHING TYPE QUESTIONS
80. () We know that,

i
Radian measure = 130 x Degree measure

A. Radian m f25 T 25 o
O — — x O = —,
. Radlan measure o 180 36

o
B. We know that, 30’ = (%) [ 60’ = 10]

o (9
—47°30" = _(47 l) = [__%j
2 2

~. Radian measure of (- 47°30") = % « (__95)

2
_ —19m
72
C. Radi £240° = = x 240 = %
. Radian measure o 180 3
D. Radi £520°= = x 520 = 228
. Radian measure o = 180 =7
81. (¢c) We know that
180 )
Degree measure = T x Radian measure
A D (180 my
- Degree measure of = 16

180 11 © [ 22}
= | —Xx—x7 M= —
22 16 7

- =05
16 8
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82.

83.

@

@

0 4
= (39% =39° (ix 60) [+ 1°=60]
8 8
l ’ , 1 4
= 390(22—) =39°22 (—x 60] [+ 1"=60"]
2 2

= 39°22730".

180 0
B. Degree measure of 4 = T X —4
° 2
= @x74x7 |: :_:l
22 7
90 x (—28)° o o
= # _ _(2520) :_(zszj
11 11_ T
1 ’
= —2290 (H X 60 J [.'. lo — 60,]

= —229° (si)
11

5 ”
= 229°5| 2% 60| [ 1 =60
(llx ) [ 1" =60"]

~ —229°5 273" ~ ~229°5" 27" (approx.)

st (180 sm)’

C. Degree measure of ——=| —X—| =300°.
3 i 3
Tn_ (180 _7m\°

D. Degree measure of — =| — X—| =210°
6 i 6

3 2
[-- sin(2nm + 6) = sin 0]

A. sinzz—n=sin(8n+§j=sin2=£

41m T T 1
B. cos—=cos|10n+— |=cos —=—=
4 4 4 2

[+ cos(2nm + 6) = cos 0]

—-léomn 16T
C. tan ( 3 )= —tan =3 [-- tan(—0) = —tan 0]

= —tan(5n+£)=—tan£=—\/§
3 3
[+ tan(nm + 0) = tan 0]
297 T i
D. cot——=cot|7n+—|=cot— =1
4 4 4

[+ cot(nm + 0) = cot 0]
By taking suitable values of x and y in the identities,
we get the following results:
cos(m — x) = —cos x; sin(w — x) = sin x
cos(m + x) = —cos x; sin(mw + x) = —sin x
cos(2m — x) = cos x; sin(2w — x) = —sin x

84.

8s.

86.

87.

©

o

A. 1 radian = =57° 16" (approx.)

C
i
B I°= (@) =0.01746 radian (approx.)

[0} o (6]
C 345 = (sﬁ) =(3ij _ (Ej
60 4 4
Also, 180° = &t radian

om i
= = 180 radian

15Y° n 15 m .
= | —| =—X—=— radian
4 180 4 48

D. 50°37730”=50°+ (37£j
60

’ o
= 50°+ (E) =500 4]
2 2% 60

_ (4&) _(LX@)° _om
L8 180 8 32

radian

(¢) mradians=180°

@

)

1°= L radians
180

(A) 2502 25x =1
180 36
B) 60'=1° .. 30':30 _ L.
60 2

47°30" = [47 +lj _ [9_5j
2 2
180° = rtradian
95° -m 95 . -
- = ——x—radians =
2 180 2
(©) 240°=240x L an radians.
180 3

(D) 180°=nradians

T ..
radians

520° = L 520 radians = 26—Tclradians
180 9

Since x lies in the 3rd quadrant
1

cosSx = ——
2

sinx=—\/1—c0s2x

1
= l-==—3/2
7 J3

1
cotx =—=

tanx:\/g, \/g

(- x lies in III rd quadrant)

( 1 ) 1 2
secx = =-2 cosecx=—=——F7
CoS X ’ sin x \/3T

A. cos 4x =cos 2x

= Ax= 2nm+2x
Taking + ve sign, we get
4x=2nn+2x

= dx—2x=2nn
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= xX=nn,n € Z
Taking — ve sign
4x=2nn—2x
= dx +2x=2nr
= 6x=2nn
nm
= x=—,ne’l
3
o nm
.. General solution is x = T orx=nm,ne’z
cos 3x +cosx—cos2x =10
3x+x 3x—x
or 2cos 3 cos —cos2x=0

or 2cos2xcosx—cos2x=0
or cos2x(2cosx—1)=0

Ifcos 2x =0, 2x=(2n+1)§=> x= (2n+l)§
1 T
If 2cosx—-1=0, cosxzaz cosx = cos;

T
= x=2m‘ci§

sin 2x +cosx=0
= 2cosxcosxcosx=0
= cosx(2sinx+1)=0

= cosx=0
or 2sinx+1=0
= cosx=0
. 1
or sinx = 5
= cosx=0
. . [ n]
or sinx= sin| T+—
6
= cosx=0
i —sin7TE
or sin x 5
= xX= (2}’l+1)E
2
7
or x= mt+(—1)”?n,ne

Hence, general solution is
X= (2n+l)g or x=nn+(-1)" %E

where n e Z

. sec?2x=1—tan 2x

= 1+tan22x=1—tan2x=0
= tan22x+tan2x=0
= tan2x(tan2x+1)=0

Iftan 2x=0 = 2x =y or x:%

If tan2x+1=0 = tan2x =-1

i 3n
=tan| T—— |=tan—
4 4

Z

88.

@

A.

nm 371

28
We have, (sin5x+sinx)+sin3x=0
Sx+x

2

or  2sin3xcos2x+sin3x=0
or sin3x(2cos2x+1)=0

3n
= 2x=mt+T or x=

S5x—x

= 2sin +sin3x=0

CoS

Ifsin3x=0 = 3x=nmnor x=?

-1
If 2cos2x+1=0, cos2x=?

( n) on
=cos| m—=|=cos—
3 3

21 T
S 2x=2nmE— x=nmt—
3 & 3

LHS = cos9x —cosSx

sinl7x —sin3x

. 9x+5x . 9x—5x
n sin

—2s1
_ 2
17x+3x . 17x-3x
2cos sin
2 2
—sin7x.sin2 in2
_ —sin7x.sin2x Smx—RHS

" coslOx.sin7x _coslox B

sin 5x + sin 3x

LHS.=——F—"7"—
cos5x+cos3x
. Sx+3x S5x—3x
2sin cos
_ 2 2
Sx+3x S5x—3x
2cos cos
2 2
in4
=S fandx =RHS.
cos4x
sinx+sin3x  sin3x+sinx
LHS. = =
cosx+cos3x cos3x+cosx
. 3x+x 3x—x
2sin .
_ ) 2 sin2xcosx
) 3x+x  3x—-x cos2xcosx
cos cos————
2 2
in 2
_smex tan 2x
cos2x
+y . x-—
sin x —sin 2cosx ysmx >
LHS. = Y - 2
COSX +COoS y 2cosx+ycosx_y
2
sin =y
xX-)y
= Y tan =R.H.S.
cos
sin x —sin 3x —(sin3x —sin x)
LHS.= — > 7 = 3 —
sin“x—cos“x —(cos” x—sin“ x)
3x+x . 3x—x
. . 2¢os sin
_ sin3x—sinx 2 2

cos” x—sin? x cos2x
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2c0s2x xsinx .
== [ cos 2x = cosZ x — sinZx]

cos2x
=2sinx
Since x lies in the second quadrant
sin x = 3/5 given

cosx= —1-sin® x ( - x lies in II quadrant)

__ 24
25 s

secx=——, tanx= —

89. (a)

4
5

cosecx= —, cotx=——
3 3

INTEGER TYPE QUESTIONS

90. (¢) As, we know that

cosec(—0) = —cosec 6
cosec (—1410°) = —cosec (360 x 4 — 30)°
= — (—cosec 30°)
= cosec 30° [--
=2.

Given expression

cosec (2nm — 0) = —cosec 0]

91. ()
10m 8n 3n 5w

= COS—— + COS— + COS— + COS—

13 13 13

13
101 3n 8 5T
COSF-I-COS_ +| cos — + cos —

13 13 13

13w n
= 2 cos - Cos
2x13 2x13
13w 3n
+ 2 cos cos
2x13 2x%x13

n n 3n [ n }
2 cos —| cos — + cos — W COS — =
2 26 26 2

=0.

sin 6 + cos 6 =1

Squaring on both sides, we get

sin? @ + cos> 0 + 2 sin 0 cos 0 = 1
sin 6 cos 6 = 0.

92. (@

93. (a

|

—
|
Il

-4
5
-3

5

(" ZA and ZB in the 4th quad.)

—4 -3

S 2sinA+4sinB= 2(?j+4(?j =_4=_3

9. (a)
95. ()

1
sin 765° = sin (360 x 2 + 45)° = sin 45° = ﬁ

cosec (—1410°) = — cosec (360 x 4 — 30)°
= — (— cosec 30°) = cosec 30° =2

96. (c)
97. ()
98. (¢
99. (¢
100. (b)
101. @
102. (b)

()29

1
tan 0= ——= = cotO =
7 J7

1+cot?0—1—tan” 0
1+cot?0+1+tan” 0
2

1

7| =
cot’0 —tan’ 0 3 (\/7) (ﬁj
2+cot?0 +tan’ O ( 1 jz

Given expression =

2+(7) + -

48 3 m
2= T om=3

64 4 m+l
) 24 1

x=1-C- ==

25 25

cos’x = 1 — sin

-1
= = —
COos X 5

(- sin x and cos x are negative in III quad)

cosx 1
ocot x = E_ﬁ
9 16
sin?0 = 1 — cos’0 = (I_Ej = 75
) -4
= sin 0 = ?
-4 5 4
tan 0 = (?X__J =3
3
cot 6 = Z
-5 -5
= cosec O = 7 and sec 6 = ER
(cose09+cot9j _ 2.3 _ 1
secO—tan 6 4 -9 6

3sin & sec ~ — 4 sin S—E cot r
3 6 4

—_ _4 1 (R——jxl
;X X2
sSin 5

T 1
=3—4sing = 3_4XE =1
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T . i
103. (@) 2 sin? T 4 cosec? In cos? = 108. @ - tan(— sin 9)=c0t(— cos 6)
6 6 3 2 2
2 T T
1 T =tan| ———cos O
= 2X(5] + COSCC2 (Tt-i-gj COS2 ;C_ ; (nz n2 j
2 , , Esineznn+5—5c056
= — + - _
4 cosec 6 cos 3 = sin®+cos0=2n+1,nel
1 1P 3 m o w2 <sin @ +cos B <2
:5+(2) S =3 "o om=3 S on=0,-1
s Tl_len, sin 9.+ cos 0=1, -1.
104. @) cot? % + cosec ?Tf + 3 tan’ 109. (@) Given equation is

T
6 2
5 tan O + tan(9+§)+tan(9+?nj =3
1
= (\/3)* + cosec (ﬁ—%j+3[f)

=3+cosec%+1=3+2+1=6

tan6+\/§ N tanef«/g 3
—\/gtane 1+x/§tan6 a

(tan6+\/§)(l+\/§tan 6)
+(tan6—\/§)x(l—\/§tan 6)

:>tan6+1

3n
105. () LHS= 005(7 + x)cos(Zn +x)

= tan 0 + =3
[cot(3—n—x)+cot(2n+x)} (l—\/gtan 6)(1+\/§tan 9)
2 8tan O
3n . = tan 0 + — 5 = 3
Now, cos ?+x =sinx,cos(2m+ x) = cos x and 1-3tan“0
3n N tane—3tan36+8tanei3
cot (7— x) = tanx,cot(2m +x) = cot x | 3tnl6

L.H.S. =sinx.cosx[tan x + cot x] 3(3 tan 0 — tan> 6)

=sinx cosx{ﬂﬂ+ﬂ} 2 =3
' cosx sinx 1-3tan" 0
.9 ) = 3tan 30 =3 = tan 360 = 1
. sin” x+cos” x n -
=sinx.cosx| ——— —— = tan 30 = tanz =30 =nn+ o he I
. 1 5 5 nn 7«
= (sinx.cos x)————=1 [ sin” x+cos” x =1] = 0= ENET L
COSXSINX 110. (d) Reason is true
106. (b) L.H.S. cot x cot 2x — cot 2x cot 3x — cot 3x cot x : ’ 180
We have 3x =x + 2x . Degree measure of (-2) radian = 7 x =2
cotxcot2x—1
t3x=cot(x+2x) =———————— 180 Lo 22
cot 3x = cot (x + 2x) cotx+cot2x T~ —2x7 Sm= 7

By cross multiplication 1260 \° 6\ ’
cot 3x (cot x + cot 2x) = cot x cot 2x — 1 = (——) =—(114—) = -114° (EX6OJ
cot x cot 3x + cot 2x cot 3x = cos x cot 2x — 1 1 1 1

". cos x cot 2x —cot 2x cot 3x —cot 3x cot x =1 8

= —114°32’ (HX 60] = —114°32"43.6"
ASSERTION - REASON TYPE QUESTIONS

= —114° 32" 44” (approx.)
107. (d) If the radii of the two circles are r; and r, and / is So, Assertion is false.
the length of arc in either case, then 1. @ I cos(m +x) cos (—x) _ (—cosx)(cos x)

sin (7 - x) cos (725 . xj (sin x) (—sin x)

/= ircul £30°)=r (30_75)
= 1, (circular measure o )=T1 130

70m "+ cos(m+60)=—cos O
and also /=T, (circular measure of 70°) = 1 (%j 0

)
)

nn Tr,m 7 sin(m — 0)=sin 6
)

So, we must have — = = =—.
6 18 r, 3 sin (—6
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2 9t Tn
cos” x ) Putn=1, 6=—, —
=", =cot'x 4
sin“ x _

112. (a)

113. ()
114. (b)
115. ()

116. @

117. ()

So, both the Assertion and Reason are true and
Reason is the correct explanation of Assertion.
We have,

T e T
tan 2x = —cot| x+— [=tan| —+ x + —
( 3) (2 3)

5m
= tan 2x = tan(x + ?j

Sm
Therefore, 2x = nw + (x +?j, wheren € Z
((tanx=tany=>x=nn+y,n e ”Z)

5T
= x=nn+?,whereneZ.

Both are correct statements. Reason is not the correct
explanation for the Assertion.

Both Assertion and Reason is correct but Reason is
not correct explanation.

Both Assertion and Reason is correct. Reason is not
the correct explanation for Assertion.

1
Reason : 40°20' = 403 degree

= —Xm radian = 2]

180 3 540
Assertion is incorrect. The second hand rotates
through 360° in a minute.

Assertion is correct and Reason is incorrect.

radian.

CRITICAL THINKING TYPE QUESTIONS

118. (b)

119. @)

120. @)

tan 20° + 2 tan 50° — tan 70°

_ sin20°  sin 70° + 2 tan 50°
© c0s20° cos 70° an

3 sin 20° cos 70° — cos 20° sin 70° ) 500
B cos 20° cos 70° tan

sin (20° - 70°)
= + 2 tan 50°

%[cos (70° +20°) + cos (70° - 20°) |

2 sin (—500) 5 50
= °
cos 90° + cos 50° tan

-2 sin 50°
0+ co0s 50°
= -2 tan 50° + 2 tan 50° = 0.
sin 2a)=sin(a.+pf+a—P)
=sin (a.+ ) cos (o.—B) + cos (o + ) sin (o — B)
54 123 56
T 1375 135 65

COsP=—= =cos | ,
V2 4

+ 2 tan 50°

0=2nn+ = nel
nnd in e

121. @

122. @

123. (a)

124. ()

4

v

tan 6 =— 1=tan (T =0=nn-n/4,nel
3

Putn=1,0= —
utn=1,6=

Tr
Putn=2,0=—

The common value which satisfies both these equation

n

n
is (T] . Hence the general value is 2nm + 7

The given expression
_ NG} 1 /3 c0s20° —sin 20°
sin 20°

cos20° sin 20° cos 20°
2(\6 c0s20° - lsin 20°J
2 2
N sin 20°cos 20°
_ 2(sin 60°cos 20° — cos 60°sin 20°)
- sin 20° cos 20°
_ 2sin(60°—20°)  2sin40°
 §in20°c0s20°  sin20°cos20°
_ 45sin 40° _ 4sin40°
© 2sin20°c0s20°  sin40°

We have sin2 0 —sinf —2 =0
= (sin@+ 1) (sin0-2)=0
Assin O =2

- sinf= 1_3_11:
. SIn — SlIl2

3n  6m [5_TC7_TEJ
2 4 S\4’4

>X
0 TC\/ZR \37t
y =sinx

2sin® x+5sinx—3=0
= (sinx+3)(2sinx—1)=0

= Sinx:% and sin x # -3
- In [0,3m], x has 4 values.
LHSf2cos£c059—Tt+cos3—n+coss—TE
- 1313 13 13
(975 ch [975 TC) 3n 5w
= coS| —+—|+cos| ———|+cos—+cos—
13 13 13 13 13 13
107 8n 3n 5n
= COS——+ C0S— + COS— + COS —
13 13 13 13
( 37:] ( 575] 3n 5w
— coS| T———|+cos| T——|+cos—+cos—
13 13 13 13

3n 5w 3n 5m
= —COS—— —COS—— + COS— + COS —
13 13 13 13

=0=RHS [ cos (m—0)=—cos 0]
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125. (@) Given value 1 7r
= (sin 47° +sin 61°) — (sin11° + sin 25°) Sinxcosx _GnrDh o
=2 sin 54° cos7°— 2 sin 18° cos 7° 1 4]
=2 cos 7°(sin 54° —sin 18°) _—:M
=2 c0s 7°2 cos 36° sin 18° sin2x 4
. 4
2sin18°cos18° - S —
=2cos 7° T oslge L Cos 36° - sin2x= n+1)rn
o o 130. (¢) The coin will just hide the full moon if the lines
2sin36°cos 36 S
=cos TP joining the observer’s eye O to the ends A and B of
) 7‘:;518 moon’s diameter touch the coin at the ends P and Q
sin 72° o di
=cos 7° =cos 7° [ sin 72° = cos 180] of its diameter.
cos18°
1 1
126. (¢) Sincesin 6+ cos 0= ﬁ{—sin 0+ —-cos 9}
V2 V2
= ﬁ{sin@cos%+cos6sin§} = ﬁsin(9+§j
which lies between —/2 and /2 Here, ZPOQ = ZAOB =31’
- si (e “j lies bet land | —(ﬂjo—ﬂxi di
[+ sin +Z ies between — 1 and 1] =1%o 60 180 radian.
2tan 0 Since, this angle is very small, the diameter PQ of the
127. @ tan20tanO=1= T 5, .tan0=1 coin can be regarded as an arc of a circle whose centre
— otan20=1- taln_2 gig an20= 1 is O and radius equal to the distance of the coin from O.
3m 1 . !
1+ O G
= tane—i\/g—tan % 60x180 r r
60 x 180
T T = r=—"
= 9=nnig(neZ)=(6ni l)g 3in
- _6O><180><7_1109
or tan 260 =cot 6 =tan (E—Gj = T T3y T HUIm
. . 131. (@ Radius ofthe wheel =35 cm
= 2 6=nn+5 -0=>30 =nn+5 ", Circumference of the wheel = 27 x 35 cm
22
= 0=4l _on+y 2 =2x —- x 35 cm =220 cm.
3 6 6 Hence, the linear distance travelled by a point of the
128. (b) The given equation can be written as . o
: | rim in one revolution = 220 cm.
— (sin 8x +sin 2x) = — (sin 8x + sin 4x) Ngmber of revolutions made by the wheel in 3
2 2 minutes
or sin 2x—sin 4x =>—2sinx cos 3x =0 =20 x 3 x 60 = 3600
Hencesinx =0 or cos 3x=0. . The linear distance travelled by a point of the rim
That is. x = D). o 3x =k 4 T el in 3 minutes = 220 x 3600 = 792000 cm
atis,x=nn(n €I),or 3x=kn 5 (kel. 792000
Therefore, since x € [0, «t], the given equation is ~ 100000 km =7.92 km.
T 5m 132. (b) In 60 minutes, the minute hand of a watch completes
satisfied ifx =0, , 26 one revolution. Therefore, in 40 minutes, the minute
2 .
129. (¢) tan (cotx)= cot (tan x) = tan [g —tan x) hand turns through 3 of a revolution. Therefore,
i 2 4n . .
=cotx=n n+5 —tanx 6= 3 x 360° or ER radian. Hence, the required
[--tan B =tana=0=nn+a] distance travelled is given by
— T 41
:>cotx+tanx—n7c+5 l=r6=1.5x EY =2n=2x3.14=6.28 cm.
cosx  sinx . 133. (¢) Letr, and r, be the radii of the two circles. Given
. =@n+1) > that
sinx  cosx
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. T 13 .
0, =65 = 130 ><65=¥ radian
d 0, =110°= = x 110 = 2% radi

an N 180 3¢ radian
Let / be the length of each of the arc.
Then, /=1, 0, =r, 0,, which gives

13n e 22n o 22

36 01T 36 0 ML
Hence, r, 11, = 22 :13.
tan A+ cot A=4 ()

134. @)

135. (b)

136. @)

137. ()

Squaring (i) both sides, we get
tan” A+ cot”? A +2 =16

= tan’A+cot’ A= 14
Squaring (ii) both sides, we get
(tan® A + cot? A)? = 196

= tan* A+ cot' A =196 -2
= tan® A+ cot’ A =194

. sin A
Given, — =m
S

... (i)

in B
= sinA=msin B .. (D)
cos A
os B
= cos A=ncos B ... (11)
Squaring (i) and (ii) and then adding, we get
1 =m? sin’ B+ n® cos’ B

I zsinzB

and =n

+n? [Dividing by cos® B]

=
cos’ B cos’B
= sec’ B=m?’ tan’ B + n’
= 1+tan’ B=m?tan’ B +n°
= 17n2=(m271)tan28
2 1-n?
= tan"B= >
m- —1
2
1-n
= tanB= % 5 .
m- -1

tan(A —B) =1 = A — B =45° or 225°
2
sec(A + B) = ﬁ = A+ B =30° or 330°

A+B=330°=27 Z=1T i
= =n- o= ..

Sn
and A — B =225°= Y
Solving (i) and (ii), we get
_ln_sn n n

2B 5 4 32B:EDB:§'

. . ( n) ) ( 2n)
4 sin o sin| oL+ — [sin| O + —
3 3
. . 21 . i
2sin o {2 sin OL+? sin OL+§

=2 sin o [2 sin(o + 120°) sin(a + 60°)]
=2 sin a [cos(a + 120° — a — 60°)
—cos(a + 120° + a + 60°)]

... (i)

138. ()

139. (c)

140. (¢)

141. ()

=2 sin a [cos 60° — cos(180° + 2a)]

1
=2sina-5—2sina(—cos2oc)

=sin o + 2 cos 2a sin o
=sin o + sin(2a + o) — sin(2a — @)

sin o + sin 3o — sin o = sin 3a.
]1 +2sinxcosx _ )

[sin x + cos x

)(sin X + cos x)2

= (sin x +cos x =2

2
. 2 NG

= (sin x + cos x)(51nx+cosx) =(\/§)( ) . (D)

Comparing (i) both sides, we get

sin x + cos x = /2

. s LT
= sin| x+— |=1=sin—
( 4) 2

:x:mc-l-(—l)"ﬁ—E
2 4

i
So, x = e when n = 0.

Given that
tan O +sec® =p ...
and we know that
= sec?0 —tan” 0 = (secO — tan 0)p

(multiplying both the sides by (sec 0 — tan 0))
= (secO—-tanO)p=1

1
= secO—-tanO=—

... (i)
p
On solving equations (i) and (ii), we get
2 2
2sec(§):p—+1 = secO = p-+1
p 2p
We have,
sec O +tan 0 = 3 ()
1
= sec O —tan 6 = —= (11
NG (ii)

[ sec’ 0 — tan® 0 = 1]
By solving (i) and (ii), we get

tane—%[ﬁ—%}%

tan 0 = tan (E)
6

0= + X
= nm+ o

. T m
Solutions for 0 < 0 < 2w are — and ?

Hence, there are two solutions.
1
Given equation is cos x — sin x = —=
a 2
Dividing equation by V2,

I .
—=CO0SX ——=Sinx=—
2

NER

n T
= cos| —+x |=cos —
(4 j 3
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142. (a)

143. (a)

144. (b)

145. (a)

146. (c)

= — +tx=2nm+ —
=2 + 2 5—2 + =
x=2nn 3 4 nmn 2

g BT, Tn
o x= nn—3 4 nn—lz.

4sin20 + 2(V3+1) cos 0 =4+ 3
= 44 cos’ 0 + 2(\/§+1) cos 6 =4+ \/§
= 4 cos’0 — 2(\/§+1) cos O + \/5 =0

2(J§+1)J_r \/4(J§+1)2 ~16\3

8

= cos 0 =

1
= 0= -
COs or 5

NE)
2
T i
= 9:2nnigor2n7ti 3
2sin*x+5sinx—3=0

5425424 s5x7 _ |1

4 4 2

= sinx =
But sin x # -3

iny— L
S x B

Number of solution in [0, 37] will be equal to 4.
sin O + cos 6 =1

Dividing by /12 + 12 =2,
1 1
——= sin O+ — cos 0 =
2 2 2
K
4

) ( n) 1 .
= sin 6+Z =—=sin

e+£— ey 2
= 7 - nn (—)4

T

R

sin 60 + sin 40 + sin 20 = 0

= 2 sin 40 cos 20 + sin 40 =0
= sin40 (2cos20+1)=0

T
= 9:nTc+(—l)nZ—

1 21
= 2 c0s20=-1 = cos 20 = —E=COS T

2n T
= 29:2nni?:>6:nni§

nm

andsin49:O:>49=nnje=T

w.| 3

0 nr +
= —— ornm
4

Il
—_

V2 sec 0 + tan 0
2

—+
cos 0

= sine—cos(9=—\/§

sin O

cos O

147. (0)

148. (b)

149. (a)

150. (c)

151. (a)

Dividing by /2 on both sides, we get

1 1
E sine—ﬁ cos O = -1
= L cos O L
N 2
= cos(e + %) = cos (0)

sin 6 = 1

T i
= 9+Z=2nni036=2nn—z.
12 cot> © — 31 cosec O +32 =10

= 12(cose0267 1) =31 cosec 8 +32=0
= 12 cosec” O — 31 cosec O + 20 =0
= 12 cosec’ © — 16 cosec O — 15 cosec 8 +20 =0
= (4 cosec O —5)(3 cosec 6 —4)=0
5 4
= cosec O = Z’E
) 43
sin 6 = 5
) 4
We have sec” 0 = g
5 3
= cos“ 0 = 4

T
= cos’ 0 = cos’ (g)

If cos? 0= cos’ oc}

We have tan 50 = cot 20

29} { tan(§9j=cot e}

T T
= 59=nn+5—29 = 79=n7‘t+5

= tan50= tan(

(O

0 nm.
= 0= —+—.
7 14
Since, none of the x, y and (x + y) is multiple of m,
we find that sin x, sin y and sin(x + y) are non-zero.

Now,
cos(x +y) _ cos x cos y —sinxsin y
sin(x + y)

On dividing numerator and denominator by sin x
sin'y, we have

cot(x + = ; 3
( y) SIn X COS y + COS x sin

cot x cot y —1
cot(x +y)= —————
cot y+cotx

On replacing y by (-y) in above identity, we get

cot(x — y) = cotx~coty+1.
cot y —cotx

Given, 3 tan (0 — 15) = tan (6 + 15)
tan A 3
tan B 1
where A=0+ 15°, B=60 - 15°

>
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On applying componendo and dividendo, we get l1+sin A —cos A
sin A + sinB 155. (©)
tanA+tanB_3+1:>C05A cosB_

1+sin A +cos A

= p - as
tanA—tanB 3-1 sinA sinB
- . A A
cosA cosB .2 A A A | sSinA =2sin—cos—
: 2sin” —+ 2sin — cos — 2 2
sm(A+B) B D) 2 2 LA
N = _ A
sin(A - B) 2c0s2é+2sinécosé cos A = 2cos 2 !
= sin 20 = 2 sin 30° 2 22 A
)
1 m cosA =1-2sin 3
= sin29=2-5=1= smE

AL A A
n 2s1n5 smz+cosg A
= 20=nn+(-D)" = = = tan —.
2 A( A Aj 2

on T 2 cos —| cos — +sin —

= 0=—+D"—. 2 2 2

2 4 Trick: Put A = 60°

152. (¢) Let 6 = o + B. Then, tan o = K tan (\/g) 1
3

tana K H By

)
tz?nB 1 N Then,l+(j§J+(?);+\/\g%,

or

2

Applying componendo and dividendo, we have 5

tano+tan B K +1
tano—tanp K -1
sinacosP+cosasinf  K+1
sinacosP—-cosasinf K-1 156. ) _{\/g cos 23° — sin 230}
: 4
sm((x+B)_K+1

sin(—p) K-1

Given that, a — B = ¢ and o + B = 0. Therefore,

o

60
which is given by option (c), i.e. tan =—.
g y option (c) SN}

or

ie.,

1
) {cos 30° cos 23° — sin 30° sin 23°}

1 1
—cos{30° + 23°} = — cos 53°.

sin6 K+1 ] K+1 | =
sing K-1 O 1 0= K-1°" ¢ 157. (c) leen equation cos x + cos y + cos o = 0 and
153. (a) We have, m sin 8 = n sin(8 + 2a) sin x + siny + sin a = 0.
. The given equation may be written as
sin (6 + 20.) _m cos x + cos y = —cos o and sin x + sin y = —sin a.
¢in®  n Therefore,

Using componendo and dividendo, we get ) cos(x Ty j cos (x -y j oS O Q)
sin(0+20) +sin® m+n

154. (¢)

sin(6+20c)fsin6_mfn

: (6+20c+6) (6+20c—6j
2sin| ———— |-cos| —————
2 2 _m+n

= (6+20c+6) .(6+20c—9j_m—n
2COS —_— |-Sm| ——

2
2sin(B+0)-cosa  m+n

Zcos(6+0c)-sin0c_m—n

m+n
= tan(0 + o) - cot o =
m-n
5tan9=4:>tan9=g
0 4 d 0 >
sin ® = —— and cos 6 = ——
Tt Tt
5xi73xi
5sin®-3cos6 _ \/_ \/_
5sin © +2 cos O
5><—+2
7
20—15 5 1

T 20410 30 6

158. (a)

. +y
2sm(x 5 j (x yj = —sin o .. (1)
Divide (i) by (ii), we get

2COS(x+ j yj
2 2 cos o
2sin Xty cos L
2 2
+
= cot(x yj = cot a.

sin 12° sin 24° sin 48° sin 84°

~ sina

1
= 2(2 sin 12° sin 48°) (2 sin 24° sin 84°)
1
= E(cos 36° — cos 60°) (cos 60° — cos 108°)

= l(cos 36° — l) (l + sin 18°)
4 2\ 2

- 3t (55

and cos 20° cos 40° cos 60° cos 80°



159. (b)

TRIGONOMETRIC FUNCTIONS
1 1
=5 [cos(60° — 20°) cos 20° cos(60° + 20°)] 160. (b) Given, sin 20 + sin 2¢ = ) .. ()
11 1 I 1 1 3
= 5{20053(20°)}=§c0s 60°=E><§=R. and cos 20 + cos 2¢ = 5 .. (i)
2 sin o Square and adding,
We have, 1oy Y (sin® 20 + cos” 20) + (sin® 2¢ + cos” 2¢)
4sin & o 1 9
St Cos + 2[sin 20 sin 2¢ + cos 20 cos 2¢] = — +—
Then, o oL o 7Y v
2c052—+2sin—cos5 )
o = cos 20 cos 2¢ + sin 20 sin 2¢ = 1
2sin & (sin 5 reos
2

aj

2

- =y
a . o .o o

cos — + sin — sin — + cos —

2 2 ( 2 2]
1—cos o +sin o

= +:y

1+ sin o

Trick: Put value of 6 = 30° and check.

= cos(20 — 2¢) = % = cos2(0 — ¢) = %

1 5
= 20052(6—¢)—1:Z:>cosz(9—¢):§



CONCEPT TYPE QUESTIONS

Directions : This section contains multiple choice questions. Each
question has four choices (a), (b), (¢) and (d), out of which only
one is correct.
1.  Let P(n) be statement 2" < n!. Where n is a natural number,
then P(n) is true for:
(@) alln (b) alln>2
(c) alln>3 (d) None of these
2. IfP(n)=2+4+6+...+2n,neN, then P(k)=k(k+1)+2
= P(k+1)=(k+1)k+2)+2 for all x eN. So we can
conclude that P(n) =n(n+1)+2 for
(@ allneN (b) n>1
(c) n>2 (d) nothing can be said
3.  Let T(k)bethestatement 1 +3+5+....+ (2k—1)=k*+10
Which of the following is correct?
(@) T(1)istrue
(b) T(k)istrue = T(k+ 1)istrue
(¢) T(n)istrueforall n eN
(d) All above are correct

4. Let S(K)=1+3+5..4(2K —1) =3+ K>, then which of the
following is true?
(a) Principle of mathematical induction can be used to

prove the formula

(b) S(K)=S(K+1)
() S(K)= S(K+1)
(d) SQ@) is correct

5. LetP(n):“2"<(1 x2x3x ..xn)”. Then the smallest
positive integer for which P(n) is true is
(@ 1 (b) 2
(¢ 3 @ 4

6.  Astudent was asked to prove a statement P(#) by induction.
He proved that P(k + 1) is true whenever P(k) is true for all
k>5 e Nand also that P (5) is true. On the basis of this he
could conclude that P(n) is true
(@) forallm e N
(b) foralln>5

(c) foralln =5
(d) foralln<5

a

PRINCIPLE OF
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10.

11.

12.

13.

IfP(n):2+4+6+...+(2n),n € N,then P(k)=k (k+1)+2
implies P (k+1)=(k+ 1) (k+2)+2istrue forallk € N.
So statement P(n) =n (n+ 1)+ 2 is true for:

@ nx1

(b) n=2

(¢) n=3

(d) None of these

IfP(n):“46" + 16" + k is divisible by 64 for n € N” is true,
then the least negative integral value of & is.

@ -1 (b) 1

© 2 d -2

Use principle of mathematical induction to find the value
of k, where (102n “ly 1) is divisible by k.

@ 11 b) 12
© 1B d 9
Foralln21,12+22+32+42+ ..... +1n?=
n(n+1)
(a) 6
(b) nn+1)2n-1)
n(n-1)(2n+1)
(©) - 5,
n(n+1)(2n+1)
(d) - 6
P(n) : 2.7% + 3.5" — 5 is divisible by
(@ 24, VneN
(b) 21, VneN
(¢ 35, VneN
) 50,VneN
Foralln 1, ——4—— 4y 41 __
rain= 223 34 n(n+1)
b n
@@ n (b) 1
(n+1) q 4n +3
(©) " (d) n
For every positive integer n, 7" — 3" is divisible by
@@ 7 (b) 3
(c) 4 (d 5



14.

15.
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17.
18.
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20.

21.

22,

23.
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By mathematical induction,

1 1 1 .
1.2.3+2.3.4+ ..... +mlsequalto
n(n+1)
@ Zm+2)(m+3)
n(n+3)
® I arDm+2)
© n(n+2)

4(n+1)(n+3)

(d) None of these

By using principle of mathematical induction for every
natural number, (ab)" =

(a) a"b" (b) a"b

(c) ab" d 1

Ifn e N, then 11°*2 + 1221 is divisible by
(@ 113 (b) 123

(c) 133 (d) None of these
For all n € N, 41" — 14" is a multiple of

(@ 26 (b) 27

() 25 (d) None of these
The remainder when 5*" is divided by 13, is
(@ 1 (b) 8

© 9 @ 10

If m, n are any two odd positive integers with n < m, then

the largest positive integer which divides all the numbers
2

of the type m“ — n” is
(@ 4 (b) 6
© 8 @ 9

For natural number n, 2" (n — 1)! <n", if

@ n<2 () n>2 (gn=22 (dn>3

Forall n € N, 3.5 1 + 23" 1 jg divisible by

@ 19 by 17

(c) 23 d 25

Principle of mathematical induction is used

(@) to prove any statement

(b) toproveresults which are true for all real numbers

(c) toprove that statements which are formulated in terms
of n, where n is positive integer

(d) in deductive reasoning

Foralln e N, 1.3 +2.3% +3.3% + ...+ n.3" is equal to

(2n+1)3"*1 13

(@) 2
(2n—1)3"*1 43
(b) I E—
© (2n+1)3" +3
n+1
@ (2n-1)3" " 41

4

24, Foralln € N,

1+L+;+ ..... + !
142 1+2+3 1+2+3+..... +n
is equal to
3n b n
@ n+1 ®) n+1
2n 2n
d
© n-1 @ n+1
25. 10"+ 3(4"*?) + 5 is divisible by (n € N)
(@ 7 ® 5
© 9 (d 17

26. The statement P(n)
UIx+2x21+3x31+ .. +nxnl=mn+1)-1"is
(@ True for alln>1 (b) Not true for any n
(c) Trueforalln e N (d) None of these

n
27. Ifn is a natural number, then ( j >n! is true when

@ n>1 (b) n>1
(¢) n>2 d n=2
28. For natural number n, (n!)*> > n", if
(a n>3 (b) n>4
(c) n>4 (d n>3

STATEMENT TYPE QUESTIONS

Directions : Read the following statement and choose the correct
option from the given below four options.

1
29. Statement-I:1+2+3+ ... +n<§(2n+1)2,neN.

Statement-II : n(n + 1) (n + 5) is a multiple of 3, n € N.
(@) Only Statement I is true

(b) Only Statement II is true

(c) Both Statements are true

(d) Both Statements are false

ASSERTION - REASON TYPE QUESTIONS

Directions : Each of these questions contains two statements,

Assertion and Reason. Each of these questions also has four

alternative choices, only one of which is the correct answer. You

have to select one of the codes (a), (b), (c) and (d) given below.

(@) Assertion is correct, Reason is correct; reason is a correct
explanation for assertion.

(b) Assertion is correct, Reason is correct; reason is not a
correct explanation for assertion

(c) Assertion is correct, Reason is incorrect

(d) Assertion is incorrect, Reason is correct.

30. Assertion : For every natural number n > 2,

+—=+.... +—=2>4+n

Reason : For every natural number n > 2,

n(n+1) <n+ 1
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31. Assertion : 11™"2 + 12”™" 1 s divisible by 133 for all
m € N.

Reason : x" — y" is divisible by x +y, V n e N, x # y.
CRITICALTHINKING TYPE QUESTIONS

Directions : This section contains multiple choice questions.
Each question has four choices (a), (b), (c) and (d), out of which
only one is correct.
32. The greatest positive integer, which divides n (n+ 1) (n+2)
(n+3)forall n eN,is
@ 2 (b) 6
(c) 24 (d 120
33. LetP(n):n%+n+1isan even integer. If P(k) is assumed
true then P(k + 1) is true. Therefore P(n) is true.
(@ forn>1 (b) forallmeN
(c) forn>2 (d) None of these

34. By the principle of induction V n € N, 3" when divided
by 8, leaves remainder
(@ 2 (b) 3
(c) 7 @ 1

35. If n is a positive integer, then 5202 _ 24n - 25 s
divisible by
(@) 574 (b) 575
(c) 674 (d) 576

36. The greatest positive integer, which divides
m+Dm+2)(n+3)... (n+r1)foralln e W, is
@ r (b) 1!
(¢) n+r (d (+1)

n !
37. If 4 <@

, then P(n) is true for

n+l (n!)z
(@ nx1 b n>0
(c) n<O0 (d n=2

38.

39.

40.

41.

For alln € N,
2n +1
(1+§)(1+§)(1+1) ..... 120D
1 4 9 n2
is equal to
2 3
(n + l) (n + 1)
(a) 2 (b) 3
(© (n+1) (d) None of these
5 n3
For all n € N, the sum of —+—+— is

15
(b) a whole number
(d) anatural number

(a) a negative integer
(¢) areal number

For given series:
PP+2x22+32+2x42+52+2%x 6>+ ...
if S, is the sum of n terms, then

n(n+ 1)2 o

(@ S, = - if n is even
n2 (n + 1) . .

(b) S,= ———=, ifnis odd

() Both (a) and (b) are true
(d) Both (a) and (b) are false

When 2°°! is divided by 5, the least positive remainder is
@ 4 (b) 8
(¢ 2 d 6
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HINTS AND SOLUTIONS

CONCEPT TYPE QUESTIONS

1. (o
2. @
. M
4. O
5 @
6. (0

Let P(n):2"<n!

Then P(1):2'<1!, which is true
Now P(2) : 22 < 2!, which is not true
Also P(3) : 23 < 3!, which is not true
P(4) : 2*< 4! which is true

Let P(k) istrueif k > 4

Thatis 2k< k!, k > 4

= 2.2 <2(k)y = 2 < k(k)) [ k24>2]

= 28 < (k+1)! = P(k +1) is true.

Hence, we conclude that P(n) is not true for n =2, 3
but holds true for n > 4.

We note that P(1) =2 and hence,
P(n)=n(n+1)+2isnottrue forn=1.

So the principle of mathematical induction is not
applicable and nothing can be said about the validity of
the statement P(n)=n(n+1)+2.

When k=1,LHS=1but RHS=1+10=11

- T(1)is not true

Let T(k) is true.

ie, 143+5+ .. +(2k—-1)=k*>+10
Now, 1+3+5+ ...+ (2k — 1)+ 2k +1)

k2 410+ 2k +1=(k+1)> +10
S T(k+1) istrue.
i.e., T(k)istrue = T(k +1) istrue.
But 7(n) is not true for all n e N, as 7(1) is not true.
S(K)=1+3+5+..+2K-1)=3+K?
S(1)=1=3+1, which isnot true
~+ S(1)isnot true.
.. PM.I cannot be applied
Let S(K)is true, i.e. 14+3+5+....+(2K-1)=3+K?
=1+3+5+...+2K-1)+2K +1
=3+K?+2K +1=3+ (K +1)?
~S(K) = S(K +1)
Since P(1):2<1is false
P(2):22<1x2isfalse
P(3):23<1x2x 3 isfalse
P(4):24<1x2x3 x4istrue
Since P(5) is true and P(k + 1) is true, whenever P (k)
is true.

7.

10.

@

@

@

@

P(1) =2 and k(k + 1) + 2 = 4, So P(1) is not true.
Mathematical Induction is not applicable.

Forn=1, P(1): 65+ kis divisible by 64.

Thus %, should be —1

Since 65 — 1 =64 is divisible by 64.

Let P(n) be the statement given by

P(n) : 10>~ + 1 is divisible by 11
Forn=1,P(1): 10®* V-1 +1=11,

which is divisible by 11.

So, P(1) is true.

Let P(k) be true, i.e. 102~ + 1 is divisible by 11
= 10%" 1+ 1 =112, for some A € N (@)
We shall now show that P(k + 1) is true. For this, we
have to show that 10°®* D=1+ 1 is divisible by 11.
Now, 10?® D=1 41 =101 10> + 1
=(11A-1)100+1  [Using (i)]
=1100A—99=11(100A—9) =11p,

where 1 = 100L -9 € N

= 10*®* D=1 4 1 ig divisible by 11

= P(k+ 1) is true.

Thus, P(k + 1) is true, whenever P(k) is true.
Hence, by the principle of mathematical induction,
P(K) is true for all n € N, i.e. 10*~ ! + 1 is divisible
by 11 for all n € N.

Let the given statement be P(n), i.e.

P(n): 12+22+32 + 4%+ +n2:n(n+1)(2n+1)
D127 374 .

Forn=1,

I(1+1)((2x1)+1
R (+)((6><)+):1><2><3=1,

which is true.
Assume that P(k) is true for some positive integer k,

k(k+1)(2k+1
Metlak)

We shall now prove that P(k + 1) is also true,
fe P+22+ 32+ 42+ L+ K+ (k+ 1)

e 12+ 22+ 32 +4%+ . +K=

(k+1)(k+2)(2k +3)

- 6

Now, LH.S.=(12+22+32+ 4%+ . +kH) + (k +1)?
k(k+1)(2k +1

= % +(k+1)* [Using (i)]
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1. @)

12. ()

k(k+1)(2k +1)+6(k +1)°
6

(k+1)(2K2+7k+6)  (e1)(c+2)(2k +3)

6 6

Thus, P(k + 1) is true, whenever P(k) is true.
Hence, from the principle of mathematical induction,
the statement P(n) is true for all natural numbers n.
P(n) : 2.7" + 3.5" — 5 is divisible by 24.

Forn =1,

P(1) : 2.7 + 3.5 — 5 = 24, which is divisible by 24.
Assume that P(k) is true,

ie 2.7+ 3.5-5=24q, whereq e N ...(Q)
Now, we wish to prove that P(k + 1) is true whenever
P(k) is true, i.e. 2.7% 71 +3.55 "1 _ 5 is divisible by 24.
We have,

275 4358 _s=0 7% 7 4355 51 5
=727 +3.5-5-35+5]+355.5-5
=7[24q - 3.5+ 5] + 15555

= (7 x 24q) — 21.5 +35 + 155 -5

= (7 % 24q) — 6.5 + 30 = (7x 24q) — 6(5* - 5)
=(7%x24q) —6(4p) [-- (5k —5) is a multiple of 4]
= (7 x 24q) — 24p = 24(7q - p)

=24 x r;r=7q — p, is some natural number ... (ii)
Thus, P(k + 1) is true whenever P(k) is true.
Hence, by the principle of mathematical induction,
P(n) is true for all n € N.

=R.H.S.

1 1 n
et —t— .t =
Let Pm): 15 %557 34 n(n+1) n+l
Forn=1,
1 1 1
P(1) : — =—=-——, which is true.
1.2 2 1+1

Assume that P(k) is true for some natural number k,

) 1 1 1 1 k

1.e. —+t—+—+.... + =—
1.2 23 34 k(k+1) k+1

We shall now prove that P(k + 1) is true, i.e.

1 1 k+1
—t—t—t..... + + =
k+2

. ()

+ =

k(k+1) (k+1)(k+2)

1 1
k(c+1) | (rD)(k+2)

1,1
= |—+—+
LHS. L.z 23 3.

k N 1
k+1 (k+1)(k+2)

[Using ()]

~ (k2+2k+1) ~ (k+1)2

Sk (k+2)  (k+1)(k+2)

k(k+2)+1
T (k+1)(k+2)

_ k+1
k+2

Thus, P(k + 1) is true whenever P(k) is true. Hence,

=R.HS.

by the principle of mathematical induction, P(n) is true for
all natural numbers.

13. (¢)

14. ()

Let P(n) : 7" — 3" is divisible by 4.

Forn=1,

P(1): 7' — 3! =4, which is divisible by 4. Thus, P(n)
is true for n = 1.

Let P(k) be true for some natural number k,

ie. P(k): 7% - 3% is divisible by 4.

We can write 7% — 3X = 4d, where d € N ... (1)
Now, we wish to prove that P(k + 1) is true whenever
P(k) is true, i.e. 77! — 3" ! ig divisible by 4.
Now, 7K D _ 30+ D) g+ D) _ 7 3k 7 3k~ 3+ 1)
=7(7% = 35 + (7 - 3)3% = 7(4d) + 4.3 [using (i)]
=4(7d + 3k), which is divisible by 4.

Thus, P(k + 1) is true whenever P(k) is true.
Therefore, by the principle of mathematical induction
the statement is true for every positive integer n.

1 1 1
Let P(n) : —— +———+... _
) 3 s T ) (n2)
__ nm+3)
~ 4(n+1)(n+2)
Forn=1,
LHS = — =1
123 6

1(1+3) 1
and RHS. = ————"—=—

41+1)(1+2) 6
P(1) is true.
Let P(k) is true, then

1 1 1

P s s )k 2)
C k(k+3) .
T Ak+D)(k+2) -
Forn=k +1,
1 1
Pk+1): ——+ + ...
1.2-3 2.3-4
1 N 1
Tkk+D)(k+2) (k+1)(k+2)(k+3)
(k+1)(k+4)
4k +2)(k+3)
Lo,
LHS. = 1o 5% 553
1 1

TRt (k+2) (k1) (k+2)(k+3)



15.

16.

17.

18.

19.
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@

©

)

@

©

k(k +3) 1
Ak k) ke k2 (k+3)
[from (i)]
(k+l)2(k+4) _ (k+1)(k+4) —RHS.

T 4k+1)(k+2)(k+3) 4(k+2)(k+3)

Hence, P(k + 1) is true.
Hence, by principle of mathematical induction for all
n € N, P(n) is true.
Let P(n) be the given statement,
iie. P(n): (ab)" =a"b"
We note that P(n) is true for n = 1, since (ab)1 =alp!
Let P(k) be true,
ie. (ab)=akb" . (i)
We shall now prove that P(k + 1) is true whenever
P(k) is true.
Now, we have (ab)k+1 = (ab)k (ab)
=(a" b") (ab)
= (@5 al) O bly=aktl.pktl
Therefore, P(k + 1) is also true whenever P(k) is true.
Hence, by principle of mathematical induction, P(n)
is true for alln € N.
On putting n = 1 in 1 , we get
1124 12007 =113 4+ 12% = 3059,
which is divisible by 133 only.
Let P(n) be the statement given by
P(n) : 41" — 14" is a multiple of 27
Forn =1,
ie. P()=41"-14"'=27=1x27,
which is a multiple of 27.
P(1) is true.
Let P(K) be true, i.e. 415 — 145 =27, .. (D)
Forn=k + 1,
41T gt =ik 41145 14
=270 +14%41-14% 14 [using (i)]
=(Q7hx41)+ (145 x41)— (145 x 14)
=71 x 41) + 145 (41 — 14)
= (271 x 41) + (145 x 27)
=27(411+ 145,
which is a multiple of 27.
Therefore, P(k + 1) is true when P(k) is true. Hence,
from the principle of mathematical induction, the
statement is true for all natural numbers n.
Forn=1,
54=625=(624+ 1)=(48 x 13) + 1,
ie 5%leaves 1 as remainder when divided by 13.
Letm=2k+1,n=2k—-1(k € N)

m>—n>=4k>+1+4k—4k>+4k -1 =8k
2

[by using (i)]

11’1+2 + 122n+1

Hence, all the numbers of the form m? —n? are always

divisible by 8.

20. () The condition 2" (n — 1)! < n" is satisfied for n > 2.

21. (b

22. (o)

23. ()

3520+ 1 | 530+l

Put n = 1, we get

(3 x 5%) + 2% = 391, which is divisible by 17.

Put n = 2, we get

(3 x 5%) + 27 = 9503, which is divisible by 17 only.
In algebra or in other discipline of Mathematics, there
are certain results or statements that are formulated in
terms of n, where n is a positive integer. To prove such
statement, the well-suited principle, i.e. used-based
on the specific technique is known as the principle of
mathematical induction.

Let the statement P(n) be defined as
P(n)=13+232+33%+ ... +n3"

(2n-1)3"*1 +3
4
StepI: Forn=1,

21-1)3"1+3 3243

P(1): 13 = ; 7

—i_2—3—13 hich is t
= 7 3= 1.3, which is true.

Step II : Let it is true for n =k,
e 13+232+33+ ... +k3

2k —1)3K* 1 43
SRS e

StepIII : Forn=k + 1,
(13 +23%+3.3 + ...+ k39 + (k + 1)3K!

k+1
2k —1)3 +3
= % +(k+ 1)3k !

[Using equation (i)]

(2k —1)3% 1 43+ 4(k +1)38 !
4

2k~ 144k +4)+3
N 4
[taking 3" ! common in first and last term of numerator
part]
ek +3)+3  3FFT.3(2k+1)+3
N 4 N 4
[taking 3 common in first term of numerator part]

36D+ ok 42 1] +3
- 4
[2(k+1)-1]306 D1 43
- 4
Therefore, P(k + 1) is true when P(k) is true.

Hence, from the principle of mathematical induction, the
statement is true for all natural numbers n.
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24,

25.

26.

27.

28.

@

©

©

)

@

Let the statement P(n) be defined as

1 1
+ —+ + o
P T e T 243
1 2n
+ =
1+24+3+..... +n n+l
1 1 2 2
ie. P(n): I+——+ +.t =0
1+2 14243 n(n+l) n+l
n(n+1)
-+ sum of natural numbers = 5
StepI: Forn=1,
P(1): 1= 22 =2 _ |, which i
H:1= 1 o L whic is true.
Step II : Let it is true for n = k,
'1+1+l++2—2k @)
S T T k(k+1) k+1 TV
StepIIT : Forn=k + 1,
PRI B ) R
+2 w23 () | () (k)
p— 2k + 2 . . .
= K+l (k+1) (k+2) [using equation (i)]
2
2k(k+2)+2_2[k +2k+1}

S o(k+D)(k+2)  (k+1)(k+2)

[taking 2 common in numerator part]

2(k+1)°
= m [ (a+b)*=a’+2ab +b’]
2(k+1)  2(k+1)
k+2  (k+1)+1

Therefore, P(k + 1) is true, when P(k) is true.
Hence, from the principle of mathematical induction,
the statement is true for all natural numbers n.

10"+ 34" ) + 5

Taking n = 2;

10%+ 3 x 4%+ 5 =100 + 768 + 5 = 873
Therefore, this is divisible by 9.

Check forn=1, 2, 3, ....., it is true for all n € N.

n+1)
Check through option, the condition (T) >n!

is true for n > 1.
Check through option, condition (n!)2 > n" is true
when n > 3.

STATEMENT TYPE QUESTIONS

29.

@ L

Let the statement P(n) be defined as

1
Pn):1+2+3+...+n< §(2n+1)2

StepI: Forn=1,

1 2 1 2
P(): 1< gL+ 1P = 1< x3

9
= 1< 3 which is true.

Step II : Let it is true for n = k.
1+2+3+..... +1<<%(21<+1)2 . (i)
StepIIl : Forn=k + 1,

(1+2+3+.... +k)+(k+1)<%(2k+1)2+(k+1)

[using equation (1)]

(2k +1)° +k+1_(2k+1)2+8k+8
8 1 8

4k% +1+4k +8k +8

8
4k +12k+9 (2 +3)
N 8 S8
_(2k+2+1)2_[2(k+1)+1]2
- 8 - 8
2
[2(k+1)+1]
= 12434tk (k< ==

Therefore, P(k + 1) is true when P(k) is true.
Hence, from the principle of mathematical
induction, the statement is true for all natural
numbers n.

Let the statement P(n) be defined as

P(n) : n(n + 1) (n + 5) is a multiple of 3.
StepI: Forn=1,
P:11+1D)(1+5)=1x2x6=
which is a multiple of 3, that is true.
Step II : Let it is true for n =k,

ie. k(k+1)(k+5)=3A

= k(K> +5k+k+5)=3%

= k> +6k>+ 5k =3%r...(Q)

Step III : Forn=k+1,(k+1) (k+1+1)(k+1+5)
=(k+1)(k+2) (k+6)=(K>+2k+k+2) (k+6)
= (K> +3k+2) (k + 6)

=1’ + 6k* + 3k* + 18k + 2k + 12

12=3 x4,
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=13+ 9k% + 20k + 12
= (3% — 6k* — 5k) + 9k + 20k + 12

[using equation (i)]
=30+ 3k% + 15k + 12
=3(L+ K> + 5k + 4), which is a multiple of 3.
Therefore, P(k + 1) is true when P(k) is true.
Hence, from the principle of mathematical
induction, the statement is true for all natural
numbers n.
Hence, both the statements are true.

ASSERTION - REASON TYPE QUESTIONS

1 1
30. Assertion : Let P(n) 1 —=+—=+ ...+ —=>n
(@) Assertion : Let P(n) : \[ \/_ N
For n =2,
P(2): > \/— which is true.
N
Assume P(k) is true,
1 1 1
ie. —+—=+...+—=>Vk @)
J142 Jk

Reason : For n =k,

k(k+1) <k+1
= JkJkrl<k+1fk+1

= \/E<1/k+1
1/k+1>\/E fork > 2

Jk
= 1>
k+1
= (Multiplying by Jk )
= —:> \/E> k+1-
J \/_
= \/E+\/1_1>‘/k+1 . (iv)

k +

From (iii) and (iv),

+

1
\/ﬁ > Jk+1 [Using (i)]

Hence, (ii) is true forn =k + 1
Hence, P(n) is true for n > 2
So, Assertion and Reason are correct and Reason is
the correct explanation of Assertion.

31. (¢) If11™72 + 122! is divisible by 133, then
11™F2 412271 = 1334, 4 e N ... (i)
Hence, 11+ D*+2 4 1p2m+ D)+
S (12 % 1)+ (12207 x 122)
=(1330—-122"" Yy x 11+ (144 x 122™* 1) [using (i)]
= (11 x 1330) — (11 x 1277 1) + (144 x 122+ 1
= (11 x 133%) + (133 x 122m* 1

CRITICALTHINKING TYPE QUESTIONS

32. (¢) The product of  consecutive integers is divisible by
r!.Thusn(n+1)(n+2)(n+3)isdivisible by 4 ! =24.
33. (@ P(1)isnottrue (Principle of induction is not applicable).
Also n(n+1) + 1 is always an odd integer.
34. () Let P(n) be the statement given by
P(n) : 32" when divided by 8, the remainder is 1.
or P(n):3*=8\k+1 for some A € N
Forn=1,
P(1):3°=@8x1)+1=8\+1, where L = |
P(1) is true.
Let P(k) be true.
Then, 3% = 8 + 1 for some A € N .. (i)
We shall now show that P(k + 1) is true, for which
we have to show that 3¢ D when divided by 8, the
remainder is 1.
Now, 326D =32k 32— (&) + 1) x 9 [Using (i)]
=T2A+9=72A+8+1=801L+1)+1
=8u+1,whereu=91+1 €N
= Pk + 1) is true.
Thus, P(k + 1) is true, whenever P(k) is true.
Hence, by the principle of mathematical induction
P(n) is true for all n € N.
35. (d) Let P(n) be the statement given by
P(n) : 522 — 24n — 25 is divisible by 576.
Forn=1,
P(1): 57224 -25=625-49 =576,
which is divisible by 576.
P(1) is true.
Let P(k) be true,
ie. P(k):5™"2 - 24k — 25 is divisible by 576.
= 5%*2_24k —25=576L ..(I)
We have to show that P(k + 1) is true,
ie.  5%*%_ 24k — 49 is divisible by 576
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36.

37.

38.

)

@

©

Now, 574 — 24k — 49
= 5KT2F2 o4k 49 = 52257 04k — 49
= (576 + 24k + 25) - 25 — 24k — 49 [from (i)]
=576.25) + 600k + 625 — 24k — 49
=576.25AL+ 576k +576
=576{25\ + k + 1}, which is divisible by 576.
P(k + 1) is true whenever P(k) is true.
So, P(n) is true for all n € N.
The product of r consecutive natural numbers is
divisible by r! and not by (r + 1)!

4" (2n)!
Let P(n) : <—=
n+1 (n!)
Forn=1,
P(n) is not true.
For n =2,
2
4 4! 16 24 Lo
P(2): -——<-—5 = — <— which is true.
2+1 (2) 3 4

Let for n = m > 2, P(n) is true, i.e.

4" <(2m)!
m+1 (m!)2

m+1 m
Now, 4 4 4(m+1)<

(2m)! 4(m+1)
m+2 m+2 m+2

(m1)* (m+2)

(2m)!(2m +1) (2m + 2) 4(m + 1) (m + 1)
(2m +1) (2m + 2) (m!)* (m +1)* (m + 2)

_ [2(m+l)]!. 2(m+1) [2(m+1) ]!

(meti]2 o (m+2) " [(ma1)]?

2(m +1)°
o<1V m>2
(2m+l) (m+2)
Hence, for n > 2, P(n) is true.
Let the statement P(n) be defined as
3Y,.5\..7 (2n+1) 5
P(n): [1+= | I+= || I+=|.|I+——"|=(n + 1
® [ 1)( 4)( 9) ( n? ] (e

StepI: Forn=1,

ie. P(1): (1+%) —Q 1P =2=4= (1+%),

which is true.
Step II : Let it is true for n =k,

ie. (1%)(“%)(“%}..(”Z;rlj:(m 1 ... (0)

39. @

Step III : Forn=k + 1,
{(HE)(HEJ(HZJ...(HZk;l}} 1+2k+1+22
U409 k (k+1)

2k +3
(k+1)*

= (k+ 1)2 1+ J [using equation (i)]

= (k+1)

(k+1)% +2k +3
(k +1)°

=K>+2k+1+2k+3

= (k+2*=[(k+ 1)+ 1] [ (a+b)*=a’ + 2ab + b’]

Therefore, P(k + 1) is true when P(k) is true.

Hence, from the principle of mathematical induction,
the statement is true for all natural numbers n.

Let the statement P(n) be defined as

n’

P(n): 3 + 3 + % is a natural number for all n € N.

StepI: Forn=1,

M:5+3+=1e

Hence, it is true for n = 1.

Step II : Let it is true for n =k,

5 3
i.e.k—+k—+3=7\eN .. (1)
5 3 15

Step IIl : Forn=k + 1,

5 3
(k+1) +(k+1) +7(k+1)
5 3 15

(k° + 5k* + 10k + 10k + 5k + 1)

| —

+l(k3+3k2+3k+1 + Lie L
3 R TARRT:

543
Y LS S + (kK + 27 + 3K% + 2Kk)
5 3 15
1 1 7
+ -t
5 3 15

=n+k*+2K3 + 3K2 + 2k + 1

[using equation (i)]
which is a natural number, since A k € N.
Therefore, P(k + 1) is true, when P(k) is true.
Hence, from the principle of mathematical induction,
the statement is true for all natural numbers n.
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n (n + 1)2

— when n is even
40. (¢) LetP(n):S = 2( . 1)

% ,  whenn is odd

Also, note that any term T of the series is given by

n? , ifnisodd

Tn = 2 . .

2n“ , ifniseven

We observe that P(1) is true, since
12 12-(1+1)
P():S,=1’=1=—=—"—
D:§, > 5

Assume that P(k) is true for some natural number
k, ie
Case I : When k is odd, then k + 1 is even. We have,

Pk+1):8, ., =17+2x2"+ ...
+1+2 % (k+ 1)
K2 (k+1
=¥+2x(k+l)z

k+1
askisodd, 12 +2x2% +..... +k2=k2u}

—~

k+1)
2

k+1

2

(k% +4(k + 1)]

[k + 4k + 4]

k+1 3
=T(k+2)

[(c+1)+1]°

= (k+1) 5
So, P(k + 1) is true, whenever P(k) is true, in the case
when k is odd.
Case II : When k is even, then k + 1 is odd.
Now, P(k+1):S, ., =1>+2x2°
o+ 2 K+ (k+1)?

k+1

k(k+1)
:%ﬂkﬂ)z

k+1)°

(k+17 (k+2) _(k+1)* ((k+1)+1)

2 2

Therefore, P(k + 1) is true, whenever P(k) is true for
the case when k is even.

Thus, P(k + 1) is true whenever P(k) is true for any
natural number k. Hence, P(n) true for all natural
numbers n.

2 = 1 (mod 5) = 2H"° =
2390 — 1 (mod 5) = 23 x
= 2 (mod 5)

Least positive remainder is 2.

(1)”® (mod 5)
2 = (1.2) (mod 5)

2301
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COMPLEX NUMBERS AND
QUADRATIC EQUATIONS

CONCEPT TYPE QUESTIONS

Directions : This section contains multiple choice questions.
Each question has four choices (a), (b), (c) and (d), out of which
only one is correct.

1.

N2
2i .
Value of [—j is
1+

(a) i (b) 2i
(c) 1-i d 1-2i
1 )100
If (—] =a+ib then
1+
(@ a=2,b=-1 (b) a=1,b=0
() a=0,b=1 (d) a=-1,b=2
1+2+#+0+.. +i"is
(@) positive (b) negative
(© 0 (d) cannot be determined

If (x+iy) (2—3i)=4+i,then

(@) x=-14/13,y=5/13 (b) x=5/13,y=14/13

(c) x=14/13,y=5/13 (d) x=5/13,y=-14/13
If4x +i(3x—y)= 3+ i(—6), where x and y are real numbers,
then the values of x and y are

(b) x:%andy:2

(@) x=§andy:2
5 4 3

(c) xzéandyzﬁ (d) xzéandyzﬁ
4 4 5

4
: X,y 2,2
If z=x—i y and z3 = p+igq, then [erqJ/(P +47)is

equal to

@ -2 (b) -1 © 2 (d 1

The polar form of the complex number (%) is

cos£+isin£ b cosE—isinE
(a) 5 5 (®) > 5

cos£+isir1£ d cosl—isinE
(© 3 3 (d) 3 3

Ifz,= \[3+i3 and z, = 3 +i, then in which quadrant

[1] lies?
%)

@) 1 (b) 1 (¢ I d v

10.

11.

12.

13.

14.

15.

16.

The solutions of the quadratic equation ax? + bx + ¢ = 0,
wherea, b, ¢ eR,a # 0, b*—4ac <0, are given by x =?

b+ 4ac—b%i —b++4ac+b%

a) ——M b
(@) > (b) >
© bt Vaac - b2 @ bt Naab—c%i
2a 2a
Ifx2 +x+ 1 =0, then what is the value of x ?
1++/3i —1+4/3i
b
(@) > (b) 2
—1%+/3i —1+4/2i
(c) 3 (d) 2

The solution of v3x? —2 =2x —1 are :

@ 249 b @49 © G4 (@ (13
If o, B are roots of the equation x2 — 5x + 6 = 0, then the
equation whose roots are oo +3 and 3 + 3 is

@ 2x>-11x+30=0  (b) —-x*+11x=0
© x>-11x+30=0 d 2x>-5x+30=0

Value of k such that equations 2x2+kx—5=0and x%—3x—4=0
have one common root, is

27

@ -1,-2 ®) -3, -5
4

© 3.5 @ -2, -3

Ifa <b<c <d, then the nature of roots of
(x—a)(x—c)+2(x-b)(x—d)=0is

(a) realand equal (b) complex

(c) realand unequal (d) None of these

For the equation L = ! , if the product of
X+a X+b X+c
roots is zero, then sum of roots is
3 2bc b 2ca
® b+c ®) c+a
be d —be
© c+a @ b+c

Product of real roots of the equation #2x2+|x|+9 =0
(a) 1is always positive (b) is always negative
(c) does not exist (d) None of these



COMPLEXNUMBERS AND QUADRATIC EQUATIONS

17. Ifpand q are the roots of the equation x>+px+q = 0, then (@ 2i (®) 1-i
@ p=1,q9=-2 (b) p=0,g=1 i i
c) —— d =
© p=24-0 @ p=-2.q-1 © = @3
18. The roots of the given equation | 3 344
(p—q) x2+(q-r)x+(r—p)=0are: 28. (E Ej(mj isequal to :
pP—q q-r 1 9. 1 9.
a 51 b _’ _+_1 b ___1
@ ® - @ 373 ® 372
r—p l—gi d l+2i
(©) )1 (d) None of these © 4 4 (d 4 4
P 1+2i0
19. Ifa, B arethe roots ofax? +bx +c=0, then o + o2+ ap ~ 29- Thecomplex number E 1—i5 lies in:
equals (@) Iquadrant (b) 1II quadrant
c(a—b c¢) I quadrant d) IV quadrant
@) (2) ®) 0 (c) Ilq (d Ivq
a ) 1++/3i
b 30. Amplitude of 1S
C B+l
© — d abe
’ @, ®F; ©3 @3
2 2
20. The roots of equation x———=1- is 6 4 3 2
x—1 x—1 1 4
(a) one (b) two 31. The value of (1 + i)* (1 + Tj is
(c¢) infinite (d) None of these 1
21. Ifz;=3+iandz,=i-1,then @) 12 (b) 2
@) |z +2zy|>[z)| |z, (®) [z)+z,[<[z)|—[z,| (c) 8 (d) 16
(©) lzy+2zy|<[z)| |z, d) [z)+zy|<[z)[* ]z, 32. Evaluate: (1 +1)% + (1 —i)’.
22. Let z be any complex number such that | z | = 4 and (@) —2—10i (b) 2-10i
(¢) —2+10i (d 2+10i

5
arg (z) = ?n , then value ofz is |

33. If (x +iy)3 =a+ib, where x, y, a, b € R, then Y-
(@) —243-2i (b) 243-i ., , ., a b
. (@ a“—b (b) —2(a° +b)
© V2 +3i ) -2V3+2i © 2% - b () a’+b
3-1 3+i . 4n+1  4n-—1
23. Ifz=E+ﬁ,thenvalueofarg(21)1s 34. The value of 21 s
T T T (@) i (b) 2 (c) - d -2
@o  ® L ©3 @3 |
35. \/TS JE is equal to
24. If the complex numbers z,, z,,2; represents the vertices of
an equilateral triangle such that | z, | =|z, | =z, |, then value @) 32 b 32 (0 32i d -32i
ofz, +2z,+2z3is 36. Ifz(2 — i) = (3 + i), then z* is equal to
3 (@) 2° (b) 2%
@@ O (b) 1 (c) 2 @ (c) 2% (d) —2%
25. (1+1)8+(1 i) equalto (1+i)
37. The real part of m is
@2 2P (@ 2cos, @ 2Peos 1
@ 3 ®) 3
26. The conjugate of the complex number 13 isequal to: 1
-t (c) -3 (d) None of these
7261 b —7-261 34 4i
@ 25 ®) 25 38. The multiplicative inverse of - is
=7+ 261 7 + 261
8 31 8 31
© (d) =2 &2
25 25 @ 557 55! ® —55-35!
27. If z =1 + i, then the multiplicative inverse of z? is 8 31
-—+ i d) N f th
(where, i= J-1 ) © 25 25 (&) None of these
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JSH12i+ 512
Js+12i - 5121

39. What is the conjugate of

3 b) 3i 3 § i
(@) -3i (b) 3i © 3 d -
_ b 14 _
40. Ifz= 3 a4 then |z| " =
@) 2 ) 2'i () 27 @ -27i

41. Represent z = 1+ iv/3 in the polar form.

cosz+isinE b cosEfisinE
(@) 3 3 (®) 3 3

(¢ 2 cos = +isin ~ (d 4(cosz+isinE
3 3 3 3

(1+iv3) (2 + 2i)
42. The modulus of ——F————— is
(V3-i)
@ 2 (b) 4 © 32 (@ 22

43. The argument of the complex number (% - Ej is equal to
i

n 3n LI
@, ©®5 ©5 @
44. The square root of (7 — 24i) is
@) +(3-5i) (b) +(3+4i)
(c) £(3-4i) (d) +(4-3i)
45. Solve +/5x2 +x+ /5 =0.
o I, e
5 2
—1£+/19i —1+19i
© 3 @ 5

46. If o and B are the roots of the equation X2 +2x+4=0,

1 1 .
then —t—5 s equal to

o’ B
1 1
@-—5 ®5; ©2 @

1
4
+c=

47. If a, B are the roots of the equation ax’> + bx 0,

then the value of

+

equals

ao+b af+b

ac
@ 5 O

48. If 1 — i, is a root of the equation x> +ax + b= 0,
where a, b € R, then the values of a and b are,
(@ 2,2 (b)y 2,2 © 2,2 (@ 1,2

ab b
© — @

ac

49.

50.

51.

52.

53.

54.

5S.

56.

57.

58.

59.

60.

Which of the following is correct for any two complex
numbers z, and z,?

@) |z, z)|=1z/[|z,|

(b) arg(z, z,)=arg(z,) - arg(z,)

©) |z, tz,| =z, 1 |z,]

@) |z, + 2z, 2 |z,] - |z,]

A number z = a + ib, where a and b are real numbers, is
called

(2) complex number (b) real number

(¢) natural number (d) integer
Ifax’+bx+c=0isa quadratic equation, then equation
has no real roots, if

(@ D>0 (b) D=0

(¢) D<0 (d) None of these

If z = a + ib, then real and imaginary part of z are

(@) Re(z)=a,Im(z)=b (b) Re(z)=b,Im(z)=a

(¢) Re(z)=a,Im(z)=ib (d) None of these

Which of the following options defined ‘imaginary number’?
(a) Square root of any number

(b) Square root of positive number

(c) Square root of negative number

(d) Cube root of number

If x = +/-16, then

(@ x=4i (b) x=4
(c) x=-4 (d) All of these
If z, =6+ 3iand z, = 2 — i, then A s equal to
)
1 . .
@ 5(0+12i) (b) 9+ 12i

(©) 3+2i ) %(12+9i)

The value of (1 +1)° x (1 — 1)’ is

(@ -8 (b) 8 (c) 8 d 32
. . Zl+22+1 .
Ifz, =2—-iand z, = 1 +1i, then value of | ————/| is
zZ) -2y +1
(@) 2 (b) 2 © 2 @ 2
SRS
- =X+1
(1-iy (+i) Y
@ x=0,y=-2()  x=-2,y=0
© x=lLy=1 (&  x=-ly=1

Additive inverse of 1 — 1 is
@ 0+0i (b) —-1-i
(¢c) -1 +1i (d) None of these

If z is a complex number such that z> = (2)2, then

(a) z is purely real

(b) zis purely imaginary

(c) either z is purely real or purely imaginary
(d) None of these



61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

COMPLEXNUMBERS AND QUADRATIC EQUATIONS

z
If|z] =1, (z#-1) and z = x + 1y, then [mj is

(a) purely real
(c) zero

(b) purelyimaginary
(d) undefined

If Z be the conjugate of the complex number z, then which
of the following relations is false?

@ |z[=7]

®) z-z=|7|°

© z1+z,=27+2 (d) argz=arg z

If \Ja+ib = x + iy, then possible value of \/a —ib is
@ X +y () x*+y’

() x+1iy d x-—iy
A value of k for which the quadratic equation
x> - 2x(1 + 3k) + 7(2k + 3) = 0 has equal roots is

@ 1 o) 2 © 3 d) 4
The roots of the equation 3°* — 10.3* + 9 = 0 are
@ 1,2 (b 02 (© 01 (@ 13
Ifx2+y2=25, xy = 12, then x =

@ {3.4} (b) {3,-3}

© {3,4,3,-4; (d {3,-3}

If the roots of the equations px2 + 2gqx +r =0 and
qx’ - 2(\/&)){ + q = 0 be real, then

@ p=gq () ¢’ =pr

© p =qr @ r’=pq

Ifa>0,b>0, ¢c> 0, then both the roots of the equation
ax> + bx + ¢ = 0.

(a) Are real and negative (b) Have negative real parts
(c) Are rational numbers (d) None of these

If a and b are the odd integers, then the roots of the
equation ax’ + (Qa+b)x+b=0,a=0, will be

(a) rational (b) irrational

(c) non-real (d) equal

If 2 +1i+/3 is aroot of the equation x>+ px + q=0, where

p and q are real, then (p, q) =

@ 47 b @G- © @G&7 @ -7
If the sum of the roots of the equation x>+ px+q=0is
equal to the sum of their squares, then

@ p’—q’ =0 (b) p’+q’=2q

(c) p2 +p=2q (d) None of these

If a root of the equations x> + px + q = 0 and
X2+ ax + B = 0 is common, then its value will be
(where p # a and q # B)

-B pB —oaq
(b) e

Q |a

©

p
a-p or PP —oq (d) None of these
o—p

-B

. Ifx*>+ax+10=0and x> + bx — 10 = 0 have a common

root, then a® — b’ is equal to

@ 10 (b) 20 © 30 d) 40

. If the roots of the equation x> —2ax+a’+a—3=0are

real and less than 3, then
(@) a<2 (b)

(c) 3<a<4 d a>4

2<a<3

STATEMENT TYPE QUESTIONS

Directions : Read the following statements and choose the correct
option from the given below four options.

75.

76.

77.

78.

79.

Statement - I : Roots of quadratic equation X2 +3x+5=0
, 3+l
isx = ——.

Statement - I1 : If x> —x +2 =0 is a quadratic equation,

1+i7

then its roots are 7

(@) Statement I is correct (b) Statement II is correct
(c) Both are correct (d) Both are incorrect
Statement - I : Let z, and z, be two complex numbers such

- — 3
that z; +iz, =0andarg(z, - z,) =, then arg(z,) is TTE

Statement - I : arg(z, - z,) = arg z, + arg z,.

(a) Statement I is correct (b) Statement II is correct
(c) Both are correct (d) Neither I nor Il is correct
Which of the following are correct?

14+1
I.  Modulus of T is 1.

I+i T
II. Argument of —1 is —-
1-i 2

1
II. Modulus of — is \/E
1+1

1 o
V. Ar tof — is —.
gument o T3 is 4

(@ Iand II are correct (b) III and IV are correct
(c) I II and IIT are correct (d) All are correct
Statement - I : If (a +ib) (c +id) (e +if) (g+ih)=A+ iB,
then (a® + b?) (¢* + d?) (¢® + £2) (g% + h?) = A% + B

Statement IT : If z = x + iy, then | z|=/x? +y2.

(a) Statement I is correct (b) Statement II is correct

(c) Both are correct (d) Neither Inor Il is correct

Consider the following statements

I Additive inverse of (1 —1) is equal to—1 + 1.

Il. Ifz, and z, are two complex numbers, then z, - z,
represents a complex number which is sum of z, and
additive inverse of z,.
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54020 MATCHING TYPE QUESTIONS
II. Simplest form of m is1+2v2 i.

Directions : Match the terms given in column-I with the terms
given in column-II and choose the correct option from the codes

Choose the correct option.
given below.

(@) Onlyland]II are correct.
(b) OnlyII and III are correct.

(c) I, IIand III are correct. 8s. Column -1 Column - 11
(d) L ITand Ilare incorrect. (Complex Nos.) | (Multiplicative inverse)
80. Consider the following statements.
I Representation of z=x +iyin terms of r and 0 is called (A) 4-3i o ﬁ i 3
polar form of the complex number. 14 14
4 .
(zlj (B) /5 +3i ) 2—5+1%
I. arg|” | =arg(z)—arg(z
gz, g(z))—arg(z,) © i 3 0+
Choose the correct option.
(a) Onlylisincorrect. Codes:
(b) Only]Il is correct. A B C
(c) BothIand IIareincorrect. @1 2 3
(d) BothIand II are correct. ® 2 1 3
81. Consider the following statements. o1 3 2
I Letz, and z, be two complex numbers such that d 2 3 1
|z, + z,|=|z,| * |z,| then arg (z,) —arg (z,) = 0 86. Simplify the complex numbers given in column-I and
II. Roots of quadratic equation match with column-II.
. 3+l
X2+ 3x+5=0isx = ——— Column - 1 Column - 11
Choose the correct option. N 22 107
(@) Only I is correct. (b) Only II is correct. (A) (1-1) @ - 3
(c) Both are correct. (d) Neither I nor Il is correct. 3
82. Consider the following statements. . .
. B) |-+3 2) —4+0
I The value of x3 + 7x2 — x + 16, when x = 1 + 2i is (B) (3 lj ) !
—17+24i. 3
. Ifiz2+2z2—z+i=0then |z =1 (©) (2lij 3) 7&7261
Choose the correct option. 3 27
(@) Only I is correct. (b) Only II is correct.
(c) Both are correct. (d) Both are incorrect. Codes:
83. Consider the following statements. A B C
L Ifz, z,, z, be three complex numbers then zz = |z[? @1 2 3
B o b2 1 3
II. The modulus of a complex number z = a + ib is
c 3 1 2
defined as |z] = /4,2 1 p2 - @2 3 1
3
II. Multiplicative inverse of z = 3 — 2i is E+Ei 87. Column - I Column -1
Choose the correct option. (A) it 1 -1
(@) Only I and II are correct. s '
(b) Only II and III are correct. (B) i (2) —i
(c) Only I and III are correct. (©) i3 3) i
(d) All L II and III are correct. 4
84. Consider the following statements. (D) i (4) 1
1+i
I.  Modulus of 1 is 1. Codes:
o A B C D
1+i
II. Argument of — is E. (@) 1 2 3 4
—1 2 b 2 1 3 4
Choose the correct option. © 2 3 4 1
(@) Only I is correct. (b) Only II is correct. @1 4 3 2

(c) Both are correct. (d) Both are incorrect.



88.

89.

90.

COMPLEXNUMBERS AND QUADRATIC EQUATIONS

Column - I Column - 11
(Complex Number) (a+ib form)
A)(1-1i 1+6i ———gi
(A) (1 =)~ (-1 + 6i) —
(l+igj—(4+i§j
B) 575 5 2 4
o (Lea] 52107
© 3 G375
® -i* @ 2-7
3
1 -242
D_— —-26
) [ 31] 6 =
Codes:
A B C D E
@ 5 4 3 2 1
(b) 4 1 5 2 3
c0 4 2 5 1 3
d 3 1 2 5 4
Column — I Column - 11
(Complex Number) (Multiplicative Inverse)
53
A)4-3i 1) ———i
(A)4-3i O 1
1 43i
(B) V5 +3i O 5w
©) — (3) 0+i.l
2 4 3
@) (2+3i) @ 5575
Codes:
A B C D
@ 3 2 1 4
(b) 4 3 1 2
(c) 2 1 3 4
(d) 4 1 3 2
Column - I Column - 11
(Quadratic Equation) (Roots)
T
(A) 22 +x+1=0 ) l‘f’
14+ 1
B) 2+3x+9=0 #)) I‘Tﬁ’
3+ 1
©) =x%+x-2=0 3) 3_7\/1—11
—31(3@)1‘
(D) x> +3x+5=0 @) 5

Codes:

A
(@ 3
(b) 3
(c 2
(d 2

— s~ B~ —~=
[N o)

W W NN g

91.

92.

Column - I Column - IT
(Complex Number) (Polar form)
A) (1-1) (1)&[00{%)” sin(%ﬂ
T .. T
B) (-1+i) ) 2[cos—+z sm—}
6 6
©) (1-i) 3 \/E{cos (_Tn) +i sin(_Tnﬂ
3 . . 3mn
D) (\/§+i) (4)ﬁ[cos7+z Sm?}
Codes:
A B C D
@3 4 1 2
) 3 1 4 2
c 2 4 1 3
d2 1 4 3
Column - I Column - IT
(A) Ifz=x+1y, then () a+i0
modulus z is
(B) The modulus of 2) O0+bi
complex number
x +iyis
(C) Complex numbers 3 X2 4y?

which lie on x-axis
are in the form of
(D) Complex numbers )
which lie on y-axis
are in the form of

distance of the point
from the origin

Codes:

A
(@ 1
(b) 4
(c) 4
(d 2

W o— W N
— W = WA

AN ~Yg

INTEGER TYPE QUESTIONS

Directions : This section contains integer type questions. The
answer to each of the question is a single digit integer, ranging

from 0 to 9. Choose the correct option.

93.

94.

95s.

27+ 5 » when simplified has the value
i
@ 0 (b) 2i
© -2 ) 2
If z=2—3i, then the value of 22— 4z + 13 is
(@ 1 (b) -1 () 0 (d) None of these
c+i . .
If et ib, where a, b, carereal, then a2+ b? is equal to:
@@ 7 () 1 (c) ¢ d -¢
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96.

97.

98.

99.

100.

101.

102.

103.

104.

10S.

106.

107.

108.

109.

110.

111.

112.

+1b

Ifx+iy= 2 —, thenx2+y2=
@ 1 (b) 2 (© 0 (d) 4
1
Ifz=x+iy, 23 =a—iband 2—% - k@ - b,
then value of k equals
@ 2 (b) 4 (c) 6 d 1

2X27(p+ Dx+(p-1)=0.Ifa—p = ap, then what is
the value of p?

(@ 1 (b) 2 (© 3 d 2
Ifz,=2+3iandz,=3+2i, thenz, +z, equals toa + ai. Value
of ‘a’ is equal to

(@ 3 (b) 4 (© 5 @ 2

Ifz, =2+ 3iandz, =3 -2i, thenz, -z, equals to—1 + bi. The
value of ‘b’ is

@ 1 (b) 2

-3 .
Ifz=>5i (—lj , then z is equal to 3 + bi. The value of ‘b’ is

5
(@ 1 (© 0

© 3 d 5

(b) 2 d 3

Z] 1
Ifz, =6+3iandz, =21, then Z is equal to o (9+ 12i).

The value of ‘a’ is

@ 1 (b) 2 (c) 4 (d 5

Value of 14K + j#kF1 4 j4k+2 4 j4k+3 ig

@ O (b) 1 (c) 2 d 3
Ifz=1+i!%, then z is equal to a +ai. The value of ‘a’ is
@ 0 (b) 1 () 2 d 3

Ifz =139, then simplest form of z is equal toa + i. The value
of‘a’is

@ 0 (b) 1 (c) 2 d 3

If (1 —1)"=2", then the value of n is

@ 1 (b) 2

(¢ O (d) None of these

The value of (1 +1)° (1—1) is 2™ ‘n” is equal to

@ 2 (b) 3 (© 4 d 5
The value of (1 +1)8 + (1 —i)%is 2". Value of n is
@ 2 (b) 3 (© 4 d 5

Roots of x2 +2 =0 are i\/; i . Thevalue ofn is
@ 1 (b) 2 (c) 3 (d) 4

= \/5 cos£+isinE = \/3 COS£+iSiHE
Ile 2 4 andz2 3 3|

then |z, z,| is equal to /5, . Value of m is

(@ 6 (b) 3 () 2 @ 5
The modulus of +/2i —/=2i is:
(@ 2 (b) 2 © 0 @ 242

Ifz=x+1y, '3 =a—ib, then z_ %=k(a2 - bz)where
a

k is equal to

@ 1 (b) 2 © 3 (d) 4

113. If the equations k (6x> + 3) + rx + 2x> — 1 = 0 and
6k (2x%— 1) + px + 4x> + 2 = 0 have both roots common, then
the value of (2r—p) is :

(@ 0 (b) 12
© 1 (d) None of these
114. arg 7 +argz;z = Oisequalto:
T T
@5, ®r  ©0 @3
115. If z; and z, are two non-zero complex numbers such that
|z1+ 23 [= |2 | + ]2, |, thenarg z —argz, is equal to
T -
@3 ®-n ©0 @
116. Ifz=2-3i, then value of 22 —4z + 13 is
@ 0 (b) 1 © 2 (d 3

ASSERTION - REASON TYPE QUESTIONS

Directions : Each of these questions contains two statements,

Assertion and Reason. Each of these questions also has four

alternative choices, only one of which is the correct answer. You

have to select one of the codes (a), (b), (c) and (d) given below.

(@) Assertion is correct, Reason is correct; reason is a correct
explanation for assertion.

(b) Assertion is correct, Reason is correct; reason is not a
correct explanation for assertion

(c) Assertion is correct, Reason is incorrect

(d) Assertion is incorrect, Reason is correct.

117. Assertion : Let f(x) be a quadratic expression such that
f(0) + f(1) = 0. If -2 is one of the root of f(x) = 0,
3
then other root is 3
Reason : If o and f are the zeroes of f(x) = ax® + bx + ¢,
b c
then sum of zeroes = e product of zeroes = .
118. Assertion : If |z, + 2,|> = |z, + |2,|%, then —- is
)
purely imaginary.
Reason : If z is purely imaginary, then z+Z = 0.
119. Assertion : The greatest integral value of A for which

QA - l)x2 —4x + (21 — 1) = 0 has real roots, is 2.
Reason : For real roots of ax> + bx + ¢ = 0,D>0.

120. Assertion : Consider z, and z, are two complex numbers

such that |z, = |z,| + |z, — z,], then Im(j—lJ - 0.

2
Reason : arg(z) = 0 = z is purely real.
Assertion : If P and Q are the points in the plane XOY
representing the complex numbers z, and z, respectively,
then distance [PQ| = |z, — z,|.
Reason Locus of the point P(2)
|z — (2 + 3i)| = 4 is a straight line.

121.

satisfying

122. Assertion : The equation ix? — 3ix + 2i = 0 has non-real
roots.
Reason : If a, b, ¢ are real and b - dac > 0,

then the roots of the equation ax® + bx + ¢ = 0 are real and
ifb? — 4ac < 0, then roots of ax® + bx + ¢ = 0 are non-real.
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CRITICALTHINKING TYPE QUESTIONS

Directions : This section contains multiple choice questions.
Each question has four choices (a), (b), (c) and (d), out of which
only one is correct.

123. If|z—4|<|z-2], its solution is given by

(@) Re(z)>0 (b) Re(z)<0

(c) Re(z)>3 (d) Re(z)>2

The equation whose roots are twice the roots of the
equation, x> —3x +3=0is:

(@) 4x2+6x+3=0 (b) 2x2-3x+3=0

() x3-3x+6=0 (d) x2—6x+12=0

124.

125. The roots of the equation 4*—3 . 2X"3+ 128 = O are
(a) 4and>5 (b) 3and4
(¢c) 2and3 (d) land2
126. If oneroot of the equation x> + px +12 = 0 is 4, while the

equation x? + px+¢ =0 has equal roots , then the value

of ‘g’ is

(@ 4 by 12
49

© 3 @ -

127. For the equation 3x% + px +3 =0, p >0, if one of the root is
square of the other, then p is equal to
@ 173 (b) 1
(© 3 (d 273
592 | .590 | :588 | 586 , :584
P T 0T+ .
128. Value of (582 {580 ;578 ;576 ;574 -l
@ -2 (b) 0 (¢ -1 d 1
_ (1+1v/3)(cos 0 +isin®)
129. Modulus of z = 2(1—1)(cos0—isin0)
1 -4 L
(@) NG (b) NG (c) D (d)
. 1+2i
130. The modulus and amplitude of ——are
1-(1-1)
@ 2 and g (b) land0
T T
¢) land — d) land —
(© 3 (d) 2
131. If |22 — 1| = |z|? + 1, then z lies on
(a) imaginary axis (b) real axis
(c) origin (d) None of these

132. Ifz=2+i,then (z—1)(Z - 5)+(z - 1) (z - 5) isequal to

(@ 2 by 7
(c) -1 (a -4
133. If z = r(cos O + i sin 0), then the value of é+ z is
Z Z
(a) cos 260 (b) 2 cos 26
(¢) 2 cos 6 (d 2sin6

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

144.

The square root of i is

@ ij§¢4+g ) ij§G+Q
(c) i%(l —i) (d) None of these
3

The number of real roots of [x +l) + [x + l) =0is

X X
(@ O (b 2
(c) 4 d 6

a

+
X—a Xx-b

in magnitude and opposite in sign, then
(@ a=b (b) a+tb=1
(c) a—-b=1 (d a+b=0
Find the value of a such that the sum of the squares of

If the roots of the equation =1 are equal

the roots of the equation - (a—2)x—(a+1)=0is least.
(@ 4 by 2
(© 1 d 3
If o, B are the roots of the equation (x —a) (x —b) =5,
then the roots of the equation (x — o) (x — ) + 5 =0 are

@@ a5 (b) b5
(c) a,a (d a b
The complex number z which satisfies the condition
i+z
; =1 lies on
i—z
(a) circle x>+ y2 =1 (b) thex-axis
(c) the y-axis (d) thelinex+y=1
The value of (z+3)(z +3) is equivalent to
@ |z+3[ (b) |z-3]
(@) 22 +3 (d) None of these
|z, + z,| = |z,| + |z,| is possible, if
_ 1
@ z;=% b z,=—
Z)
() arg(z))=arg(z,) ) z)|=1z,)]
sin X + i cos 2x and cos X — i sin 2x are conjugate to each
other for
I\=w
= b =|(n+—|=
(@ x=n=n b) x ( 2) >
(c) x=0 (d) No value of x

The modulus of the complex number z such that
|z+ 3 —1i| =1 and arg(z) = = is equal to

(@ 3 (b) 2
© 9 d 4
Ifz= pt then polar form of Z is

T ..
cos — +1isin —
3 3

Sm .. Sm Sm 5w
a \/5 cos— —isin— | (b 2 — +isin —
@ ( 12 12) ®) \/_[COS 12 tsim IZJ

(©) x/i(cosﬁﬂsinﬂj (d) x/z[cosz—isinﬁj
4 4 4 4
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145. (x —1iy) (3 + 5i) is the conjugate of (—6 — 24i), then x and y
are
(a) X:3’y=_3 (b) X:_37y23

(C) X:_33y:_3 (d) X:33y:3

-1
146. If z is a complex number such that §+1 is purely
imaginary, then
@ [z|=0 (b) [z|=1
© |z[>1 d) [z|<1
. LT AN
147. The amplitude of sin 3 + 1(1 — cos g) is
T LA 3
@ 5 O © 5 @
a+ib
148. If x + iy = dathen(x +y2)
a’ + b2 b AtD
© 5. o ®
2
© ¢? +d? @ a2 +b°
c
a’ +b? ¢? +d?

149. If the equation (m — n)x2 + (n —Dx + 1 —m = 0 has equal
roots, then /, m and n satisfy
@ 2l=m+n (b) 2m=n+1
(c) m=n+1 d I=m+n
150. If the groduct of the roots of the equation
(a+ 1x” + (2a + 3)x + (3a + 4) = 0 be 2, then the sum of

roots is

@ 1 (b) -l

© 2 d -2

151. If a, B are the roots of the equation ax’> + bx + ¢ = 0,
o p
th + =
en af+b ac+b

2 b 2 q 2

@ > ® © < @

152. If one root of ax> + bx + ¢ = 0 be square of the other,

then the value of b> + ac’ + a° ¢ is
(a) 3abc (b) —3abc
(0 0 (d) None of these
153. If a, B are the roots of (x —a) (x — b) = ¢, ¢ # 0, then the
roots of (x — a) (x — B) + ¢ = 0 shall be
(@ a,c (®) b,c
(c) a, b (d at+tcb+c
154. If the roots of the equation ax> + bx + ¢ = 0 are o, B,
then the value of ap? + o B + off will be

cla—b
(a) ( 2 ) (b) 0
a
be
) —— (d) None of these

155. If a, B be the roots of the equation 2x% —35x +2 =0,
then the value of 2o — 35)3 (2B - 35)3 is equal to
@ 1 (b) 64
() 8 (d) None of these
156. If the sum of the roots of the equation x> + px+q=0
is three times their difference, then which one of the
followmg is true?
(@) 9p =2q
(© 2p°=9q
157. If the ratio of the roots of x
x>+ gx + r = 0 be the same, then
(a) r20=b2q (b) r2b=c2q
(©) b = cq2 (d) rc? = bq2
158. If the roots of the equation x?—5x +16 =0 are a, B and
the roots of equation x>+ px + q=0 are
o+ Bz, %B, then
@ p=1,9=-56 (b) p=-1,9=-56
(© p=1,q9=56 (d p=-1,9=56

8
159. If A.M. of the roots of a quadratic equation is 35 and

(b) 2q =9
@ 99°=2p
24 bx +c=0 and

8
A.M. of their reciprocals is - then the equation is

@ 5x*—16x+7=0  (b) 7x*—16x+5=0
(©) 7x*-16x+8=0 (d) 3x°—12x+7=0
160. If the roots of 4x> + 5k = (5k + 1)x differ by unity, then
the negative value of k is
(@) -3 (b)) -5
1 3

© 3 (d) 3

161. Sum of all real roots of the equation

|x—2]24|x-2|-2=0is

@ 2 (b) 4 (©) 5 (d 6
162.1f| z+4 | < 3, then the maximum value of |z + 1 | is

(@ 6 b) 0 (c) 4 (d) 10
163. Value o (cose + 1s1n9)

(cos 0 —1isin 9)

(@) cos50+isin50 ()  cos70+isin70

(¢) cos40+isin40 (d) cos@+isin®
164. The value of 2 + ! T is

2+
24 e oo
@ 1-2 () 1++2
© 12 (d) None of these

165.Ifx—\/6+\/6+,/6+ ,,,,, 0 o, then

(a) x1is an irrational number
(b) 2<x<3

(c) x=3

(d) None of these
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HINTS AND SOLUTIONS

CONCEPT TYPE QUESTIONS

. (ijz_ 44 A4
- 0 1+i 1+i2+2i 1-1+2i 2i

-2 1
=—= 2i [ - = —i)
1 1

1= (1=p(=i) (=i 1+7=20
1+i (+)1-i) 1-2 2

()00 Z (100 _ (425 —
=>l=a+ib
=a=1b=0

3. () Givenexpression=1+i2+i*+.. +i?"

=1-1+1-1+..+(-1)", which cannotbe determined
unless z is known.
4 ) x+iv= 4+i _ 4+0)(2+30) _ 5+14i
2-3i 13 13
- x=5/13, y=14/13

5. () Wehave, 4x+i(3x—y)=3+i(-6)

Now, equating the real and the imaginary parts of above

equation, we get

4x=3and3x-y=-6

3

3
= .X:Z and SXZ_y=_6

9+24
4

9
—+6=
or4 y =

_»
YT

h = d —2
ence,x—4an y 4

W | =

6. @ z>=p+ig
= z=p’ +(iq)’ +3plig)(p+iq)
= x-iy=p’ -3pg* +i3p*q—¢°)

2 2

2 X
.'.x=p3—3pq :>;=p -3q

3 2 y_ 2
y=q —3p q:;=q -3p

7. b z= (i25)3 - (i)75 =A4x18+3 = (i4)18(i)3
=P=—i=0-i
Polar form of z=r(cos 6 + i sin 0)

o5 osun(-3)

T .. T
=cos——isin—
2 2

8. (a) Z: \/§+i 4 4

which is represented by a point in first quadrant.
9. (¢) Quadraticequation

. —bEb® —dac L ~hENac b
2a 2a
10. () b?2—4dac=12-4x1x1
[-a=1,b=1,c=1]
b?>—4ac=1-4=-3
.. the solutions are given by

I RV ENEY

T 2x1 2

Given \/3x2 -2=2x-1

squaring both the sides
= 3x2-2=4x>+1-4x = x>-4x+3=0
= x-3)x-1)=0= x=1,3.
12. (¢) Leta+3=x
.. oo=x—3 (replace x byx —3)
So the required equation
(x=3)2-5(x-3)+6=0
= x2-6x+9-5x+15+6=0
=x2-11x+30=0
13. (b) Let a be the common root

7 3+i3 :(3+\/§]+[3—\/§},

1. @

202 +ka—5=0
oa?-30-4=0
Solving both equations
o? a1
—4k-15 —5+8 —6-k
5 4k+15 -3
=4 k+6 and 0L:k+6
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( -3 jz 4k +15
~\k+6 k+6

= (4k+15) (k+6)=9

= 4k%+39k+81=0

=k=-3ork=-27/4

Here, 3x2—(a+c+2b+ 2d)x + (ac + 2bd) =0

- D=(a+c+2b+2d)>—12 (ac +2bd)
=[(a+2d)—(c+2b)]>+4 (a+2d)(c+2b)— 12 (ac +2bd)
=[(a+2d)—(c+2b)]>+8(c—b)(d—a)>0.

Hence roots are real and unequal.

14. (¢)

s 1
- @ X+a X+b x+c
b-a 1

x2 +(b+a)x+ab Cx+o

orx*+(a+b)x +ab=(b—a)x+(b—a)c

or x>+ 2ax+ab+ca—bc=0

Since product of the roots = 0
ab+tca—bc=0

_ be
a b+c’
—2bc
Thus, sum of roots = —2a =
b+c

9
Product of real roots= — >0, V ¢ €R

16. (a) g

. Product of real roots is always positive.
17. @ ptg=-pandpg=q = q(p-1)=0
= g=0orp=1.
Ifg=0,thenp=0.1i.ep=gq
s p=landg=-2.
Given equation is
(P-xX*+(q-1)x+(@-p)=0
By using formula for finding the roots

- —b+/b% —4ac

viz
2a

18. ()

, we get

@@ -4C-p(p-a)
2(p-9q)

(o -@E(+r=2p) r-p ,
2(p—q) P—q

19. (a) Given.ax>+bx+c=0and o, B areroots of given equation

b c
" 0c+[3=—; and GB:;

Now, af?+ o2B +of = af(B+ o)+ of

[Using equation (i)]

20.

21.

22.

23.

24.

25.

)

@

@

)

cb ¢

azi%1

_ —¢bt+ac _c(a—-b)

a’ a’
Consider the given equation
2 2
X———=1-
x—1 x—1

Bytaking L.C.M, we get
x(x-1)-2 x-1-2

x—1 x—1
= xx-1)-2=x-3
= x2-x-2=x-3
= x2-2x+1=0
= (x-1?%=0
= x=1,1

Thus, the given equation has two roots.
7, +2,=2+2i

=lztz =Ja+4 =8
Now|z,|=+/10, [z, =2 .

Itis clear that, |z, +z,|<|z, |+ [z,

Sm
Letz=r (cos O +isin 0). Thenr =4, 6:?
[coss—nﬂsins—n]
Sz=4 6 6

4 [—£+i] =23 +2i

2 2

o E_‘_ﬂ _ B-)2-1)+@B+1)(2+1)

2+i 2-i 2+1)(2-1)
= z=2 = (iz) = 2i, which is the positive imaginary
quantity

i T
arg (iz) = Py

Let the complex number z,, z,, z; denote the vertices A,
B, C of an equilateral triangle ABC. Then, if O be the
origin we have OA =z, 0B=1z,, 0OC=1z;,

Therefore |z, | =|z,| = |z;] = OA= 0B =0C

i.e. O is the circumcentre of AABC

Hence z, +z,+2z,=0.

(1+1)8+(1-i)8

={(1+DH+{a -2

={1+2i+i2}4+ {1-2i+i2}*

=(1+2i —1)*+1-2i—-1)*

=24 i+ (). it
=2%+24
=2x24

=925

[Sincei*=1]
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26. (c)

27. (¢)

28. ()

29. (b)

30. (¢)

31. @

2+ 5i . .
Let z= ——~ Rationalize,
4-3i

_245i
4-31

4431
4431

X

_ 8426i-15 8+26i-15
@)? -3 16+(9)

(v i2:*1)

—7+4261 —7+26i
16+9 25
Letz=1+i
then z2=(1+1)?
=12+i2+2.1.
=1+i2+2i
=1-1+2i (vi2=-1)
=2i

. i .
Now, 2i x _E =-i2=1

i e
Hence, —5 s multiplicative inverse of z2.

Lot 7( 1 +ij(3+4i)
T2 e 24
1+i+3-6i [3+4i}
Tl a=20)+10) || 2-4i
:[4_51}[“41}[3%1}
3-i|[2-4i] L2-14i
32+i 2414 _ 64+ 448i+2i-14
2—14i 2+14i 4+196
50+4500 1 9.
= =—+-i
200 4 4

1+ 21
Let z= 1

be the given complex number.

1421 1+1
X

=i 141

-1+31 -1 3.
= =—+=i
2 2 2

141+ 2i+2i2
1-i2

= Z=

= Xy= (_71,%j which lies in I1"d quadrant.

1+iV3 1 . B
Let 0+isin0) = = +1
et r(cos 0 +1isin 0) Bl B B
= TrcCos G:L;rsin 0= V3
3+l NEES

= tanezﬁzezg.

4
(1+1)* x (1+l) =1+ x(1-1)*
1

=(1-)'=a+1n*=2*=16.

32. @ 1+)°={Q+)P=0+i+20)°=01-1+2i)

33.

34.

3s.

36.

37.

38.

)

@

b)

)

b)

= 8i® = —8i and
A-i)=1-i*-3i+3i°
=1+i-3i-3=-2-2i
A+D)°+1-i)P=-8-2-2i=-2-10i
1
(x+iy)s =a+ib
= x +iy=(a+ ib)’
= x +iy=a’ - ib’ + i3a’ b — 3ab’
=a’ - 3ab® +i(3a’b — b°)
= x=a’ - 3ab’ andy=3az‘tkb3

X
So, =~ =a% —3b% — 3a% + b
a b

=2a% - 2b%* = 2@@%* + b))

i4n+1 _i4n—l 41’11_141'1 171

1
2 2

V-3 =iV3,4-6=i6
So, 3 (6 =342 =342

We have, z(2 —i) = (3 +1)

3+1 o 2+i) 5+5i
Z27 2-i) (2+i 5
=>z=1+1

=72 =2i=70=2"
A+iP=1+i2+2i=2i

(1+i) 2i(3+i) 6i-2 —1+3i
3-i 0 32_i2 10 5

Real part = —.
eal par 5

3441 4+5_ 8 31,

= — i
Letz= 5"y s a1 a1
Then, E=—i—ﬂi

41 41

w13 -

Multiplicative inverse of z

8 31.

Z 41 41 8 31

|2 25 25 25
41
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39. (o)

40. ()

41. ()

42. @

43. @

4. (@

5+ 121 + /5 - 12i
J5+12i -5 -12i

><\/5+1zi+\/5—121

L =
o J5+12i +/5-12i

CS+12i+5-120+225+144
B 5+12i—5+12i

3.
Therefore, the conjugate of z = 0 + El

o 7-i 7-i X3+4i_21+4+i(28—3)
T340 3_4i 3440 25
=1+
lz|=]1+i|= 2
7

14 2
2= (42) {(ﬁ)} _ 7
Let 1 =rcos O, /3 =rsin6

By squaring and adding, we get
12 (cos2 0 + sin’ 0)=4

ie,r=+4=2

1. N n
Therefore, cos 0= E’ sin 0= 7, which gives 0 = ?

Therefore, required polar form is

T .. T
z= 2| cos—+1isin— |.
( 3 3j

(1+iV3)(2+20) 212Bi+2i-243
N i
(2-2@)+(2J§+2)1Xﬁ+i
- NCR B +i
243 6+2i - 24Bi+6i+243i - 23 -2

3+1

8i -8 )
= =-2+2i

Modulus = /(-2)* +(2)* =2+2.

Since l,% =172:i+2i:§i
2 i 2 2 2 2
S
So, argument is tan~! (Ej=tan1 2 =£.
a 0 2
Letz=7-24i

=7-2-4-3i=16-9-2-4-3j
=@4)* +(-3i)*-2-4-3i

= (4 - 3i)?

J7-24i == (4-3i)

45. (¢) Here,b’—4dac=17-4x 5 x J5 =1-20=-19

46.

47.

48.

49.

50.

@

@

b)

@

©

Therefore, the solutions are

—14£4J-19  —1+4/191

25 25
Given equation is X +2x+4=0
Since a, B are roots of this equation
a+B=-2and aff =4

1 a3+[33
Now, —4 +—==
PR (043)3
(cc+B)(a® +5> ~ap) (-2)((w+B) - 3]
N (OLB)S - 4x4x4
3 —2(4—12)_(—2)><(—8)_l
" 4x4x4  4xdx4 4

Since a, B are roots of the equation
ax’> +bx+c=0

-b c .
OL+B:T’ OLB:; .. (1)
Now, L4 L _ a(o+p)+2b

ao+b ap+b (ac+b)(ap+Db)
a(o+B)+2b

a% o + ab(o + B) + b

a(bj +2b
a —

N c b Tac
a?.Z t+ab| —— |+ b’
a a
Since complex roots always occur in conjugate pair.
Other conjugate root is 1 + i.

[using (1)]

Sumofroots:_Ta:(l—i)+(1+i):>a:—2
b
1

Product of roots = — =(1-1)) (1 +i))=>b=2

(€)) |Zl Zz|: |Z1| |Z2|

(b) arg(z, z,) = arg(z,) +arg(z,)

© |Zl + Zz| * |Z1‘ + ‘Zz‘

(d) |Zl + Zz| < |Zl‘ - ‘Zz‘

A number z = a + ib where a, b € R is called

complex number.
For a quadratic equation ax> +bx+c=0
_ —b+{D
x 2a
-bt \Ibz —4ac
X=——F71——
2a

For real roots D > 0. If roots are not real, then D <0.



52.

53.

54.

5S.

56.

57.

58.

COMPLEXNUMBERS AND QUADRATIC EQUATIONS

@
©

@

@

@

©

@

Here, z=a + ib, then real part of z, i.e., Re(z) = a and

imaginary part of z, i.e., Im(z) = b.

Square root of negative number is imaginary in general
1

(a)Zn ,where a < 0 and n € N gives imaginary

number.
Here, x = +/-16

X = 4/—1%x16

= J-IxJax4 =4
Let z, =6+3iandz2=27i

1 (6+30)(2+i)

Z] .
Then, —L = (6 +3i)—— =
en, = (0430 2-1)(2+i)

= (6 +3i)

+1 !
224 (-1f 224(-1)?

2 .1]
5 5

241
5

= (6+3i)

TN N

—~
~

(6 +3i)

— |~

[12 -3 +i(6 + 6)]

=§(9+12i)

A+’ A=)’ =01-i)°

=2°=32

2—i+1+1+1

2—i—(1+i)+1

[z, =2-iandz,=1+1]
4 2 2

2-2i 1—i |1—i|

HERal

RERGE

Zl+22+1

Zy —Zy +1

4
2—-i-1-1i+1

Z

%)

=x+1iy

59.

60.

61.

62.

63.

64.

Uy

©

U

b)

@

b)

2 =x+iy=>2i=x+iy

x=0,y=-2

If z = x + iy is the additive inverse of 1 — i, then
x+iy)+(1-1)=0

=>x+1=0,y-1=0

=>x=-1,y=1

The additive inverse of 1 —iisz=-1 +1i
Trick: Since (1 —1) + (-1 +1) = 0.

Let z = x + 1y, then its conjugate Z = x — iy

Given that z*> = (2)2

x27y2+2ixy=x27y272ixy

4ixy =0

If x # 0, then y = 0 and if y # 0, then x = 0.
z=Xx+1y

Sz =x+y =1 .. (i)

z_1]_(x—1)+iyx(x+l)—iy

z+1 (x+1)+iy (x+l)—iy

(X2 + y2 - 1) +2iy

Now, (

21y

- (X+1)2+y2 (x+l)2+y2
[By equation (i)]
z—1
Hence, (;j is purely imaginary.
Letz=x+1y, Z =x — iy

Since arg(z) = 0 = tan”!

Y
X
arg(z) =0 = tan' [—yj
X
Thus, arg(z) # arg(i).

Ja+ib =x+yi
(a+ ib)2 — (x + yi)?

a=x’— yz, b = 2xy and hence

Ja—ib:\/xz—yz—2xyi:\/(x—yi)2 =X — iy

Note: In the question, it should have been given that
a,b,x,y e R

Given equation is x> — 2x(1 + 3k) + 7(2k + 3) = 0
Since, it has equal roots.

Discriminant D=0

= b —4dac=0=4(1 +3k)> -4 x72k+3)=0
= 1+9k*+6k—14k —21 =0

= 9k*-8k-20=0

= 9k~ 18k + 10k —20 =0

= 9k(k —2) + 10(k — 2) = 0

N

= 9 ’2

Only k = 2 satisfy given equation.
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65. () Given equation is 3% — 10.3* + 9 = 0 can be written
as (3% - 103%) +9=0

Let a = 3%, then it reduces to the equation
a—10a+9=0=(a-9(@-1)=0

= a=91

Now, a = 3*

=9=3=3"=3=x=2
and1=3=3"=3"=x=0

Hence, roots are 0, 2.

x2+y2=25 and xy = 12

, (12
=>x"+|— | =25
X

=x'+144-25x* =0

> -16)(x*-9)=0
=x*=16and x> =9
=>x=x4andx ==+3.
Equations px2 +2gqx +r=0and

66.

67.

68.

69.

70.

71.

©

®)

)

@

@

©

qX2 - 2(\/&))( + q = 0 have real roots, then

from first
4 —4pr>0=¢q"—pr=0

:>q22pr

(i)

and from second
4(pr) — 4q2 > 0 (for real root)

:>pr2q2

.. (ii)

From (i) and (ii), we get result

q’ =pr.
The roots of the equations are given by

M

=

(i)

—b +4/b? — 4ac
2a
Let b® — 4ac > 0, b > 0
Now, ifa > 0, c>0,b2—4ac<b2
the roots are negative.
Let b® — 4ac < 0, then the roots are given by

b+i (4ac—b2)
X = , (iZ\/—_l)

2a
which are imaginary and have negative real part.

[~ b>0]
In each case, the roots have negative real part.

Given equation Dax? + (Qa+b)x+b=0,(a=0)
Now, its discriminant D = B? - 4AC

= (2a + b)’> — 4.2ab = (2a — b)®

Hence, D is a perfect square. So, given equation has
rational roots.

Since 2+ i\/g is a root, therefore, 2 fi\/g will be

other root. Now sum of the roots = 4 = —p and
product of roots = 7 = q. Hence (p, q) = (-4, 7).
Let the roots be o and

=>atB=-pap=gq

Given, oo + B = o + [32

=

=
72. (0)
73. @
74. (a)

But a + B = (a + B)* — 2ap

P = -p)* - 2q )

p"-29q=—p=p +tp=2q

Let the common root be y.

Then,y2+py+q:0andy2+ocy+[3:0

On solving by cross multiplication, we have
y oy 1

pP-qa q-p oa-p

y_ocfp y

Let o be a common root, then
o’ +ao+10=0
and o? +ba—10=0
From (i) — (ii),
20

_ + = = -
(a-ba+20=0 = «a A b

Substituting the value of a in (i), we get
20

2
- +a—20 +10=0
a—b a—-b

— 400 — 20a(a — b) + 10(a — b)> =0

= 40 — 2a% + 2ab + a’ + b* — 2ab=0

= a’ — b = 40.

Given equation is x> -2ax+a’+a-3=0
If roots are real, then D > 0

=42’ —4(@>+a-3)=0

=-a+32>20

=>a-3<0=acx3

As roots are less than 3, hence f(3) > 0.
9-6a+a+a-3>0
=a’-5+6>0
=(@-2)(a-3)>0=>ecithera<2ora>3

Hence, a < 2 satisfy all.

STATEMENT TYPE QUESTIONS

()

(ii)

75. (¢)

L Givenx?+3x+5=0
On comparing the given equation with
ax2+bx+c:0,weget
a=1,b=3,¢c=5
Now, D = b* — dac
=3P -4x1%x5=9-20=-11<0

-3t+-11

= X7 axl
. X:%ﬂ [ VT =]

I. Givenx>-x+2=0
On comparing the given equation with
ax2+bx+c:0,weget
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a=1,b=-1,c=2
Now, D = b’ — 4ac
=(-1)’-4x1x2=1-8=-7<0

~(-1) =7
=XT Tk

17
2

76. (¢) Given that, z +iz, =0

[ V-1=i]

= z,=iz,,1.e. 2, =iz,
Thus, arg(z, z,) = arg z, +arg(-iz,)) ==
arg(z, z,) =arg z, + arg z,

= arg(-iz 12) =T

= arg(-i)+2 arg(z,)=mn

-
= > +2arg(z))=n

3n
= arg(zl) = T

77. @ 1L We have,
1+i=1+ixl+i=1—1+2i
I-1 1-1 1+i 1+1
Now, let us put 0 =r cos 6, 1 =r sin 0
Squaring and adding,
r2=1,i.e,r=1
So, cos 0 =0, sin 0 =1

=i=0+1

i
Therefore, 6 = >

I+i
Hence, the modulus of I is 1 and the

1-—
i/
argument is o
II. We have :
(U T S S T
1+i (1+i)(1-i) 1+1 2 2

1 1
Let5=rcose, —— =rsin 0O

Proceeding as

1 1 -1
r=-—r—;co80=——=,sin0=—F
V2 2 2

-T

Therefore, 6 = vy

[+ cos ©> 0 and sin 6 < 0 is in [V quadrant]

1 1
Hence, the modulus of —— is — and the
1+i 2

. T
argument 1s fz.

78. (¢) (a+ib)(c+id)(e+if)(g+ih)=A+iB
Taking modulus on both sides, we get
[(a +1ib) (c +id) (e + if) (g + ih)| = |A + iB|

= |a+ib||c+id||e+if||g+ih|=|A + iB]|
[ 2125020 | =| 21]| 22 23] 2]
:>\/a2+b2\/cz+d2\/ez+f2\/g2 e :m
[ Ifz=a+ ib, then |z| = Va* + b° }

Squaring on both sides, we get
(@ +b%) (c? + d%) (¢ + £7) (¢ + h?) = A? + B?
79. (c¢) 1. Additiveinverseof (1-1)=—1—-1)=-1+1i
II. Since, difference of two complex numbers is also a

complex number and z, —z, can be written as
(z,) + (~z,) which is sum of z, and additive inverse
of z,.

S+y2i 14420 5450201202
T, - =
l—«ﬁz 1+«/§1 1+2

—%ﬁ’:nz\/ﬁi

80. (d) Bydefinition, both the statements are correct.
81. (¢) II. x2+3x+5=0

—3+4J(3)° —405)
2

_ —3£49-20
2

3411

2

82. () I x=1+2i
= x-1=2i
= (x-12=QRil=x>-2x+5=0
Consider
X+ —x+16=x (x>~ 2x +5) +9(x>—2x +5) +(12x—29)
=x(0)+9(0)+12x-29
=—17+24i
I iz3+z2-z+i=0

Z2—i2+iz+1=0
= (z-1)(Z+i)=0

2_

X=

(Dividing both side by i)
= z=lorz*=-1i
Now,z=1=|z]=]i|=1
Z?=—i=|2|=H|=1
=zP=1
==1
zz =(a+ib)(a—ib)
=a?—(ib)2=a%+b?

=l

83. @ L
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- 3 L i
03?2?3427

m. z!

T13 013

1+i2+2i 20 . ,
=—=3=150+l

rcos0=0,rsin0=1
rP=1l=r=1
s.cos0=0andsin06=1

Now,

o T
=Y75

MATCHING TYPE QUESTIONS

85. ) A. Letz=4-3i
Then, its multiplicative inverse is

1 1 1 4+31 4+3i
™ —

2 4-31 4-3i 4+3i 16_o2
[use (a — b) (a + b) = a® — b’]
4+ 3i 9
T 16+9 (o7 =]
443 4 3i
T 25 25 25

B Letz= ./5+3i

Then, its multiplicative inverse is

11 1 53

z 5430 5431 5-3

V5 i b b) = a> — b
= + _ = _
s o2 [sc@+b)@-b=a b
53 5-si 2
T 549 14 L=l
_N5 3

14 14

C. Letz=-

Then, its multiplicative inverse is

11 1 i - _-A_. 2_ 4
z i ii @2 -1 [ =)

=0+1.

86. @ A. (1-i)*=[01-1%>
=(1+1i*=2i) [use (a—b)> =a’+ b - 2ab]
=(1-1-2i)? [ i?=-1]
= (2)°= (2
=4(-1)=—4+0i

3 3
1
B (L3 =L +(3i)3+3x—x3i1+3i
3 3 3 3

1
— +27i% + 31(% + 31)

27
1 . . 1 . . .3 .
=2—77271+31><§+31X31 [ 17 =—1]
1 .. 2
=2—7—271+1+91
1 . . )
:2—7—271+1—9 [ 17=-1]
1 9 .
= E—T]—l(27—l)
1-243 i 242 )
= (2—7j — 261 = 7 — 261

3
C 1) (2 + %1)

o (3] a2k

SR

2]

[22 107
= | =+i—
| 3 27
87. () We know that,
=+, if=-1
4 11 i
= 1 TXT=E— =4
i1 -1
1 1
.72____ _
= i"=3= =-1
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89. (@ (A) Wehave multiplicative inverse of 4 —3i

= i3=i:{ : } 1 443
3 3 = X
i 1” xi 4-3i 443
[multiplying numerator and denominator by i] _ 4+3i 443i 4+3i 4 +i 3
= == =—4]—
i 42-9% "16+9 25 25 25
— =1
= i (B) We have multiplicative inverse of J5+3i
1 J5-3i
11 _ N5-3i . .
— 4o i_4=I -1 N X NG, (multiply by conjugate)
88. M) (A) (1—i)—(1+i6)=(1—i)+(1-6i) V53 53 V53 V53
=1+1-i—6i 5-9;2 549 14 14 14
=2-7i=(a+ib), [ (a+ib)(a—ib)=a®+b’]
h =2,b=-17 S
wherea=2, (©) We have multiplicative inverse of —i =L_.
(1+'2j (4+'5] (l+2')+( 4 5‘) Multiply by conjugate -
—+i—|- i—|=|=+=i —4——i
® 5 5 2 55 2 . . .
LV N RS
125 19[25], i 2 A '
=——44+—-i——i=——| —— +—
> 2 5 Vs 2 D) z= (2++31)? =4+3i2+ 43i
2 21, =1+ 43i
5 10
LY (1Y (12 . 1 1 :1_4\/§i S
©) (§+3i) :(5) +3[§j (3i)+3.[§j(3i)2+(3i)3 S DT ar 31 1448 (On rationalizing)
1 3 90. (¢) (A) 2x>+x+1=0.Comparing with ax?>+bx+c=0
=E+i+9(71)+27i a=2,b=1,c=1
b —dac=1>-421=1-8=-7
. 2 5
| B 2a 22
=—+i+9(-1)+27i(-1)
27 _—1x4Ti
:L+i—9—27i z—&—26i 4
27 27 B) x>+3x+9=0..a=1,b=3,c=9
O) (1-iy*=[(1- i} b —dac=32-4.19=9-36=-27
=(1+2=2i=(1-1-2i)? 3
(L 20P=4P = A1) =—4 x:—bi\jb —4ac=—3i\/—27
2a 2x1
3
E) (_2_11-) _ 3+ (3V3)i
3 T
| L2 Y ©) x*+x-2=0 or x?-x+2=0
= (-2 —3(—2)2.(§ij+3(—2)(—§ij —(Eij a=1,b=-1,c=2
—b+~b? —4ac
— 8- 4i—6xi(?)- L7 Hence, x = ——————
9 27 “
— g di- () —i? (DD —4x1x2
3 27 21%1
- gdir 2L
=84+ 3o si () =
2
:—8—4i+g+Li
327 1£4-7 12470
22 107, = =
__22_107, 2 2
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D) x*+3x+5=0
a=1,b=3,¢c=5

_ —b+b? —4dac
- 2a

32432 —4x1x5
- 2x1

_ 3+49-20

- 2

3411

2
32411
2
91. (a
(A) Wehave l —i=r(cos 0 +isin0)
= rcosO=1,rsin0=—
By squaring and adding, we get

?(cos? 0+sin? 0) =12 + (=1)°
=P 1=1+1=2=2

r=+2 , By dividing ——— rsin® _—1 =-1
rcos 1
= tan®=-1 i.e., 0 lies in fourth quadrant.
= 0=-45
= g=_-=
4

Polar form of 1 —i

o 5 i -5

(B) Wehave—1 +i=r(cos 6+ isin 0)
= rcosf=-1 andrsinf=1
By squaring and adding, we get

P2 (cos?B+sin?0) = (-1)2 +12 =2 1=1+1
72:2 . ]/’:»\/5

rsin® =i=—1 = tan0=-1

rcos6 -1

By dividing,
0 lies in second quadrant ;

. 3n
0=180°-45° =135°i.e 9=7
Polar form of —1 +
3n 3n
= \/E[cos—ﬂ'sin—)
4 4
(©) wehave—1—i=r(cos6+isin0)
= rcosB=-1and rsinf=—
By squaring and adding, we get
2 (cos? 0 +sin? 0) = (=1)% +(=1)°
Pol=1+1
=2

Uy

r=+2
rsin@ -1 _
Bydividing ——=—=1 =>tan06=1
rcos@® -1
. 0 lies in 111" quadrant.

3n
0=-180°+45°=—135° or 0 = 1

Polar form of —1 —i

e 2o ]

D) r=\/§+i=r(0056+isin6)

. rcosf= \/5 rsin@=1
Squarlngandaddlngr2 3+1=4,r=2

1
Alsotan 6 = ﬁ » sin O and cos 6 both are positive.

.. 0 lies in the | quadrant

L 0=30°= =
- ;

.. Polar form of zis 2 [cos%+ isin gj

92. (b) Z:X+iy = |Z‘:~’x2+y2

INTEGER TYPE QUESTIONS

L
(0.

1
=i+- (it =1)
1

57, 1 4.4
93. (@ i +i2—5—(1)

=0
9. (¢) z=2-3i=z-2=-3i
Squaring, we get
—4z+4=-9=7>-4z+13=0

95. () Given: S = a+ib
CcC—1

c+ic+i  cZ—1+2ic

Then,a +1ib= - - = 7
c—1 c+1 ¢t +1
2 -1 2c
= a=— andb= >
c”+1 c”+1

2 2 2
o @4pyy= D A
(c?+1)?
B i
(> +1)? (c? +1)?




96.

97.

98.

99.

100.

101.

102.

COMPLEXNUMBERS AND QUADRATIC EQUATIONS

@

®)

®)

@

©

@

We have,

— (@)

... (i)
Multiply (i) and (ii),

a+ib
a—ib

a—1ib
a+ib

(x +iy) (x —iy) =

x2+y2=l.
(x+iy)3 =a-—ib

X + iy = (a — ib)* = (2’ - 3ab?) + i(b® — 3a’ b)
x=a —3ab’ y=b—3a’b

i:.':12—3b2, Y =b* - 3a’
a b

oY 2 3p2 2+ 342
a b

Y _ 2 12 _ 2 12
< b 4(a” — b") = k(a” — b")
k=4.
X=(pt+tDx+(p-1)=0
Given a— B = ap = (o + p)* — 4ap = o p°
(P-1> (+1)° 4(p-1)

4 4 2
2p-)=p=>p=2
z,=2+3i,z,=3+2i
z,+2,=(2+31)+(3+2i)=5+5i
Hence,a=5
z,=2+3iandz,=3-2i
z2,-2,=(2+31))~-(3-21))=-1+5i= -1 +bi
Hence,b=5.

-3 .
z="5i (?l] =3i2=3(-1)=3=3+0i
Hence,b=0

zy  6+43i 6+43i 2+i
= = X

z, 2-i 2-i 2+i

1246i+6i—3  9+12i
o 4-4? 5

Lor12i=L@+12)
5 a

Hence,a=>5.

103. (a)

104. (a)

105.

106.

107.

108.

109.

110.

@

©

@

@

b)

@

Consider

i4k+ i4k+1 + i4k+2 + i4k+3
=R+ KT+ (K 2+ (k.3
=1+i+i2+i3=1+i-1-1=0
z=10+il9=(@H2.i+({H*.13

=i+i (wit=1)
=i—i=0 ('.'i3=1)
=0+01
Hence,a=0
) 1 1
z=1*39=l.3_9_ 49'1._3
()
1
:1'1_—3 ( 14=1)
1 -1
=277 (v i7=-1)
l .l l
|
=i (7=
=0+1
Hence, value of a=0.
(1-qnr=2n

Take modulus, both the side |(1 —1)? =27
[T=i[" =2

Vo] -
(v2)' =2 3 =2

22

n
5 =n =>n=0
(1+1)° (1= =[(1+D) (1 -DP
=(1-i®’=[1-(DP
:25
(LH+D¥+ (1 =D =[{(1 + D)} + {(1-D) 2]
=[(1+i2+20)*+ (1 +i2-2i)4
=[Qi)* + (-2i)*]= 16i* + 16i*
=32i%=32=2°
x2+2=0=x%=—

x=4+J2 = 2

7, = \/EI:COS£+iSinE:|
4 4

1

_ \/§|:%+i%:|=l+i

|Z1|:\/§

and z,= \/g[cosgﬂ'sing}



COMPLEXNUMBERS AND QUADRATIC EQUATIONS

_\/§|:l+i£:|
“Y2 2

3.9
al= 77 =3
4 4

2125 =124 [25| = V2 /3 = V6

111. (@) Asweknow, ifz=a+ib, then
|21=Va? +b?
Letz:\/if\/f_Zi

=21 -2 (VT =)
=2i(1-1)
Now, | z |5 v2+/i(1-1)|

=V2Vil[1-1] = V2 x 112+ (-1)?
=2x2=2
112. @ z/3=a-ib=z=(a-ib)’

" x+iy=a’ +ib> —3ia’b—3ab>. Then

X =a° —3ab? :>£:a2—3b2
a

y:b3—3212b:>%:b2 ~3a?

So, XY —4@a? —b?)
a b

113. (@) Given equations are
k (6x2+3)+rx+2x>—1=0and
6k (2x2—1)+px+4x2+2=0
= (6k+2)x>+rx+3k—-1=0 (i)
= (12k+4)x2+px—6k+2=0 ...(ii)

Let o and B be the roots of both equations (i) and (ii).

P (from (1))
and o+p = 2_3 ; (om(i)
T Y -t —p

2043k) 4(1+3k) = 2 4
= -2r=-p= 2r-p=0.

114. (¢) Letz=r(cos0 +1isin0)
Then r=|z|and 6 =arg (z)
Now z=r(cos 0 +1sin0)
= Z =r1(cosO—1sin0O)
=r[cos(—0) +1 sin(— 0)]

soarg(z)=-6
= arg(z)=-arg(z)
= arg(z)+arg(z)=0.
0s. © lz+z]=[z]+[2]|
= zj and z, are collinear and are to the same side of
origin; hence arg z; —arg z, =0.
116. (a) Wehave,z=2-3i
= z-2=-3i = (z—2)?=(-3i)?

=72-47+4=9i2 = 72-47+13=0

ASSERTION - REASON TYPE QUESTIONS

117. (@) Since x = -2 is a root of f(x).
S fx)=(x+2)(ax+Db)
But f(0) + f(1) =0
2b+3a+3b=0
b 3
a 5
118. (b)) We have,
2_ 1 12 2
|z1 + Zz| = |z1| + \zz\
= |z, +|z,]* + 2|z,| |z, cos(®, — 0,) = |z,|* + |z,|?
where 0, = arg(z,), 0, = arg(z,)
= cos(6, -6, =0

_ﬂ
= 0,-0,=

2
- ar i = E
g Zy 2

= Re(ﬂ] =0
)
VA . .
— is purely imaginary.
7
If z is purely imaginary, then z + z = 0.
119. (d) For real roots, D > 0
= (42 —42r-1)Q2A-1)20= (21 -1)* < 4
=-2<20-1<52
1

<<
= 2

Integral values of A are 0 and 1

Hence, greatest integral value of A = 1.
120. (@) We have, arg(z) =0

= z is purely real

Reason is true.

Also, |z, = |z,| + |z, — z,|
2 2
=1z, —zy|" = (I, - |2,])
2 2
= |z,|” +1z,|” = 2|z||2,| cos(0, - 0,)

2 2
= |Zl| + |Z2| _2‘Z1HZ2‘
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=cos0,-6)=1 =6,-0,=0
= arg(z,) —arg(z,) =0

= ag|— | =0
%)

2 .
= L s purely real.
2

= Im(z—lj =0
%)

121. (¢) Assertion is a standard result.
|z— (2 +31)|=4
Distance of P(z) from the point (2, 3) is equal to 4.
Locus of P is a circle with centre at (2, 3) and radius 4.
122. (d) We have,
ix* = 3ix+2i=0
or i(x2—3x+2):0
= xX*-3x+2=0 [

=
=

i#0]

= x =1, 2, which are real.

CRITICALTHINKING TYPE QUESTIONS

123. (¢) Given|z—4|<|z-2|Letz=x+iy

= |x=-H+iy)[<|(x-2)+iy]

= (=42 +)2<(x—2)2+)2
=x?-8x+16<x?—4x+4 = 12<4x

= x>3 = Re(2)>3

The given equation is X2 —3x+3=0

Let a, b be the roots of the given equation then,
a+b=3,ab=3

We know, (a—b)2=(a+b)2—4ab=9—-12

=a-b= /3

124. @

If A and B are the roots of the new equation
which are double of the founded roots then

A=3+ 3i andB=3— /3;
So,A+B=6andAB=9+3=12
Thus the new equation is
x2—6x+12=0

We have, 4X—3 . 2X+3 4+ 128 =0
=223 2% 23+128=0
=22X_24 2X+128=0

= y2—24y+ 128 =0 where 2*=y
=(y-16)(y-8)=0=y=16,8
=2X=160r2*=8= x=4o0r3

125. ()

126.(d) 4isarootof x2+px+12=0
=16+4p+12=0=>p=-7

Now, the equation x> + px+q=0
has equal roots.
249

p2—4q:0:>q:pT:T

127.(c) Let a, a? be the roots of 3x? + px + 3.
a+a’=—p/3and o=

= (a—1)(c2+a+1)=0

= a=lor &®+a=-1

Ifa =1, p=—6 which is not possible as p > 0

Ifol+a=-1 = —p/3=—1 = p=3.
128. (@) Given expression

+1 +1

= -1
i582+i580+i578+i576+i574

110(1582+i580 578 4576+i574

=il0- 1= -1=(-1) -1
=-1-1=-2

_|14iV3] [cosO+isin®] 2 1

, _ -
129.(c) |zl 2|1-1i] |[cos®—isin®] 22 2
130.0 S . 1+ 21
. uppose, Z2=—"—— 5
PP 1—(1-i)>2

1+ 21

S e ing (a - b)?
1-(1% +i? - 2i) Lusing (2 =07

1421
1+2i
=1=1+0.1

¢ i2 =-1)

|z|= \/(Realpart)2 + (Img.Part)2

Img.part
and amp (z) = tan~! {w}

Real part

|z|=1and amp (z) = tan ! (%) 0

131. (@) Letz=x + iy,

=1 =z*+ 1
x> —y? — 1 +i2xy| =[x + iy]* + 1
K-y -1 4y = +y + 1)
4x*=0=>x=0
Hence, z lies on y-axis or imaginary axis.

(z-1)(z-5)+(z-1)(z-5)
= 2Re[(z-1)(z-5)]

['.' Zy 22 + Zy 2] = 2RC(Z1 Zy )]
=2 Re[(1 +1) (-3 —1)] = 2(-2) = 4
[Given z =2 + i]

b uy-

132. @
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133.

134.

135.

136.

)

)

@

or

LUl

Given, z = r(cos O + i sin 0);

Z =r1(cos O — i sin 0)

r(cos 0 +1isin 6)

r(cos 0 —isin 6)

= (cos O + i sin ) (cos O — i sin 0) !

= (cos O + 1 sin 0) (cos 6 + i sin 0)

= (cos O + 1 sin 9)2 = cos 20 + i sin 20

z
z

= (cos O — i sin 0) (cos O + i sin 9)’1

N | NI

= (cos 6 — i sin 0) (cos 6 — 1 sin 0)
= (cos 6 — i sin (9)2 = (cos 20 — i sin 20)

z z
—+— =co0s 20 + 1 sin 20 + cos 20 — i sin 26
Z z

=2 cos 20

1 1., 1 1
Letzfl——‘i‘—l +2

: (%H%if 5

1
eitherx + — =0
X

XX=—l=x=+i

1 2
[x+—j +1=0
X

1
Xt = +3=0

X
X432+ 1=0

, 3+f9-4 345

X" = = <0
2 2
There is no real root.
. .. a b
Given equation is + =1
X—a Xx-b

ax—-b)+bx—a)=(x-2a)(x—b)
xz—x(a+b)+ab=ax—ab+bx—ab

x2—2x(a+b)+3ab=0

or
137. (0)

138. (d)

or
or

139. (b)

U

U

140. (a)

141. (c)

U -

R

142. @

So, sum of roots = a0 + (—a) = 2(a + b)

a+b=0.

Let a, B be the roots of the equation.
at+tB=a-2andaPf=—-(a+1)

Now, o + B2 = (a+ B> =20 = (a—2)* +2(a + 1)
=@-1>%+5

o + p? will be minimum if (a — 1)> =0, i.e. a = 1.
Since a, B are roots of the equation
(x—a)(x—b)=50orx’—(a+bx+(ab-5)=0

a+PB=a+b or a+b:a+B}

andoaf=ab-5 or ab=af+5 - ()
Taking another equation

x-a)(x-B)+5=0
Xz—(oc+[3)x+(a[3+5)=o

x* ~ (a + b)x +ab =0 [using (i)]

Its roots are a, b.

i+z

Given,

Letz=x+1iy
i+Xx+iy
—(x+iy)

x+i(1+y) B
fx-i-i(lfy) Bl

244y =y(x) + (- y)
x2+1+y2+2y=x2+1+y272y
4dy=0=>y=0

Hence, z lies on x-axis.

(z+3)(Z+3)=2Z+32+37+(3)°

=z>+ 3(2+sz x 2+ 32

=|z|* +2 x 3 x (Re(2)) + 3°
=|z|* +2Re(3z) + 3)* = |z +3|?

Let z, =r, (cos 0, +isin 0,),
z, =1, (cos 6, + isin 0,)
|Zl+Zz|:|Zl|+|Zz‘ [given]
|(r, cos O, +r, cos 0,) +i(r, sin O, + 1, sin 6,)]
=, *r,
2 2
\/rl +1y +2ry15 cos(6) —6,) = r, +r,
rl2 + r22 +2r 1, cos(0, - 0,) = rl2 + r22 + 21,

cos(0, — 06, =1
0,-6,=0=06,=6,

arg(z,) = arg(z,).

Let z =sin x + 1 cos 2x
According to the given condition,

Z = cos X — 1 sin 2x
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143. (a)

144. (b)

sin X — 1 cos 2x = cos X — 1 sin 2x

(sin x — cos x) + i(sin 2x — cos 2x) =0

On equating real and imaginary parts, we get
sin X — cos X = 0, sin 2x — cos 2x = 0
tan x = | and tan 2x = 1

IR
X = an X—4
LT ®
x—4an X_8

which is not possible.
Let z=x + 1y
lz+3—i|=|x+3)+i(y-1D|=1

Jx+3P +(y-17 =1

argz=rm
tan_ll =1
X
L tant =0
X
y=0
From equations (i) and (ii), we get
x=-3,y=0
z=-3
|z|=|-3]=
Given that :
g 171
l_}.ﬁl
2 2

C2(i-) 1—1f
- 1+i\/ﬁ 1-i3
2(i+\/§—1+i«/§)

1+3
_ V31 Bel
2 2
3-1 3+1
Now, put \/_2 =r cos 0, IT =r sin 0

Squaring and adding, we obtain

2 2
2 (x/g—lj [\/5+1J
r-= +
2 2
2
2(V3) +1 544
4 4
Hence, r = /2 which gives :

NS o 3+l
—F, SIn = —_ =
2\2 242

cos 6 =

.. ()

... (i)

145. (a)

146. (b)

147. (c)

148. (a)

149. (b)

Therefore, 6 — =+ % =%
€reiore, 4 6 12

Hence, the polar form is V2 (cos f—; +1sin i—;j

(x —1iy) (3 + 5i)
= 3x + 5xi — 3yi — 5yi’
=3x + (5x — 3y)i + 5y [ i2=-1]
= (3x *+ 5y) + (5x — 3y)i .. (1)
Given, (x —1y) (3 + 5i) =—6 + 24i

using equation (i), and z = (a + ib)
{: zZ =(a—1ib) }
On comparing the real and imaginary parts of both
sides, we get

3x + S5y =-6 and 5x — 3y =24

Solving the above equations by substitution or
elimination method, we get

x=3,y=-3
Let z = x + iy, then Z_I:w
z+1 x+1+1y
(X71+iy) (x+171y)
= X
(x+1+iy) (x+1—1y)

[(x —1)—1(x—1)y+1(x+1)y+y2}
[(x-l—l) +y J

For purely imaginary, real (z) =0
x2+y2= L, |z|=1.

sin£+i lfcosE =2sinlcos£+i2sin21
5 5 10 10 10

. T T .. T
= 2s8in —| coS — +1Sin —
al )

10 10
.
sin —
For amplitude, tan 0 = 10 _ tan = =>0=
’ i 10 10
Cos —
10
N atib ~ [a=ib
x+iy= c+id = x-i c—id
a’ + b2
Also, x> + % = (x +1iy) (x — iy) = 5
24d
a’ + b’
(o + v = :
v 2442

As sum of coefficients is zero, hence one root is 1

and other root is

m—n
Since roots are equal,
l—m

m-—n

=l=2m=n+1
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150. (b) It is given that

_s 3a+4_2
ap =2 = a+l

= 3at+4=2a+2=a=-2

2a+3
a+1

Also, o+ B = —

Putting this value of a, we get sum of roots

_72a+3__4+3 3
T oa+l 241
2
b c , ) (b 72ac)
151. d) oc+[3—*;, aB—;anda TR
a
Now, — %+ B :oc(aoc+b)+B(aB+b)
aB+b aa+b (a +b) (ac + b)

b2 -2
a(oc2+B2)+b(oc+B) azac)“Lb[_bj

— _ a a

opa’ +ab(oc+B)+b2 _(Cjaz +ab(—b)+b2

a a

b% — 2ac — b2 —2ac %

alc—ab% +ab®> a’c a

152. (a) Let a, a? be the two roots. Then,
b
2 .
+tat= ——
o+ a a (@)
> € .
and o - o = - ... (i)

On cubing both sides of (i),

3

b
o + ol + 3aa? (oc+oc2): EY
a
E+i+3£(_h)—_£ b : d (i
S PRECREN b e [by (i) and (i)}

= b’ +ac® + a’c = 3abc.
153. (¢) Given (x —a) (x —b)=c¢
~ atPp=a+bandaf =ab-c
Now, given equation (x —a) (x —pB)+c=10
= xzf(a+B)x+aB+c=O
If its roots be p and q, then
ptq=(a+tpB)=a+b
pg=af tc=ab-c+c=ab
So, it can be given by xz—(a+b)x+ab=0
So, its roots will be a and b.

b c
154. @) o +p = — andoc[3=;

155.

156.

157.

158.

)

©

b)

U

U

Now, ap® + a? B+ off = ap(P + a) + of

=of(l +o+p)= §{1+(_Ej}20(a;b)‘

a a

Since a, B are the roots of the equation
2x* - 35x +2=0
Also, app =1

> _ _2
20° =350 =-2o0r2a—-35= o

-2
2B2—35B=—20r2B—35=F

3
3 3_ _2J3 [_]
Now, (2a.—35)" (2B - 35)" = [ o B

= =— =64

Let o, B are roots of x* + px+tq=0
So,a+ B =-pand aff =q
Given that (o + ) =3(a — B) = —p

_ P
a—P= 3
Now, (o~ B)” = (o + B)” — 4o
p2
ry =p274qor2p2=9q.

Let a, B be the roots of x> +bx +c=0and o, B’
be the roots of x> + gx +r=0.

Then,a+B=-b,ap=c, ' +p =—q, o’ B’ =r

It is given that gzoc_’ = a+B: o +p’
B’ o-B o -p
(0 +B) (o +p) o g
(@-B) («'=p)Y b -4 q>-4r
vr=q’c.
Since roots of the equation 2 _5x+16=0 are o, B.

ofp
- =

a+B:53ndaB:16anda2+B2+ )

op

(@ +B) —2ap+ —= =-p

25-32+8=p
p=-1and (oc2 + Bz)(%j =
o+ BY? - 20p] [% —q

16
q=[25 —32]7 =-56
So, p=-1, q=-56.
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159. (@)

=

=
160. (¢)
=

=

=

161. ()

Let the roots are o and . 162. (a) z lies on or inside the circle with centre (— 4, 0) and
o+p 8 radius 3 units.
2 5 N
16 Im.
atp= 5 .. (D)
l + l (16 =7 0)@(—1 0) Real
a B8 a+B 8 5 — - - X
=— = = = —= = (’“B X
2 7 20 7 2(8 U
7
7 .
oaf =5 .. (if) . y .
5 From the Argand diagram maximum value of |z + 1|is 6.

16 7
Equation is - (?jx +— =0

5 (cos® +isin0)* . o
5x2 _ 16x+7=0 163. (b) —(cose—isin 9)3 = (cosB +1sinB)* (cosO — i sinB)
4x> + 5k = (5k + Dx o N X
4x2 _ (5k + 1)x + 5k = 0; (0 — ) = 1 =(cos4 6 +1sin40) {cos (-0)+isin (—0)}~

(5k +1) sk =(cos 40 +1sin40) {cos(—3) (—0)+isin(-3)(—0)}
atp= 2 and aff = — = (cos 40 +1 sin 40) {cos30 + i sin 30}
2 = cos 40 cos 30 — sin 40 sin 30
Now, a—p = (o +B)” - 4ap +1(sin 46 cos 36 + sin36 cos 40)
\/(5k+1)2 4.5k = cos (40 +30) +i sin (40 + 30) = cos 70 +i sin 70

—B= - =1
o-b 16 4 o B |
25k* — 70k — 15 =0 164. @) Letx=2+———

| 24—

(Gk+1)(k-3)=0 :>k:_§’ 3. 4. 00
Casel: x—2>0, Putti -2=y,y>0 TP

aselix I »Y =>x=2+ — [On simplification]

x>2 X

2y = -
—
But0 <2 ’Hencex=3isthe real root But the value of the given expression cannot be
Casell : ’x—2< 0=>x<2,y<0 negative or less than 2, therefore 1 + J2 is required

V-y-2=0=y=2,-1=x=4,x=1 answer.

Since4 ¢ 2, only x = 1 is the real root. 165. () x= J6+x = x*=6+x
Hence the sum of the real roots =3 + 1 =4 =>x-x-6=0=>(x-3)(x+2)=0=>x=3,-2

x = -2 will be rejected as x > 0. Hence, x = 3 is the
solution.
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LINEAR INEQUALITY

CONCEPT TYPE QUESTIONS 8.

Directions : This section contains multiple choice questions.
Each question has four choices (a), (b), (¢) and (d), out of which

only one is correct. 9.
1. Ifxisreal number and |x| <3, then
@ x23 (b) 3<x<3
© x<-3 (d) -3<x<3
2. Giventhatx, y and b are real numbers and x <y, b <0, then 10.
Xy xX_Y
—< = —< =
@ 2<% b =%
X Y xX_y
—_ —_> =
© 2>% @ 225
3. Solution of a linear inequality in variable x is represented
on number line is
O N
7
11.
@ xe(-x,5) (b) xe(—o,5]
(© x€[5,) (d) xe(5,)
4.  Solution of linear inequality in variable x is represented on 12.
number line is
pa ' L
9 13.
2
X € ( 2 ooj b [9 )
o xXxXe|—,©
@ *el; ®) xel "
9 9
X € (—o0,— d) x e(—o0,—
© re(oo) @ xe(=n]
5. Ifjx+3|>10,then
(@ xe(-13,7] (b) xe(-13,7)
15.
(© xe(=0,13]U[-7,0) (d) xe(-ow0,-13]U[7,0)
6. Let E = % .IfClies between 10 and 20, then :
5
(@ S0<F<78 (b) S0<F<68
(c) 49<F<68 (d) 49<F<78
7.  The solution set of the inequality 4x + 3 < 6x + 7 is

@ [-2,0)
© (=2,2)

(b) (=0, -2)
(d) None of these

Which of the following is the solution set of
3x-7>5x-1V x € R?

@ (-o0,-3) (b) (-0,-3]

© (3,) d 3.3

The solution set of the inequality
37-B3x+5)29x-8(x—-3)is

@ (-x,2) (b) (—o0,-2)

© (~,2] (A (o0, —2]

The graph of the solution on number line of the inequality
3x—-2<2x+1is

(a) < ———— >
123
(b) < —+——— >
12345
(© < ———+—1 >
123
& | | & L L 5
@ <t
The solution set of the inequalities 6 < -3(2x —4) <12 is
@ (=,1] () (0,1]

© (0,17U[l, x) (d) [1,0)

Which of the following is the solution set of linear
inequalities 2(x — 1) <x + 5 and 3(x +2) > 2 — x?

@ (o,-Db) L1 (o L7 (@ 1,7)

x and b are real numbers. If b > 0 and |x| > b, then

(@ x € (-b, o) (b) x € (-, b)
(¢ x e (-bb) (d) x € (-0, -b) U (b, x)
If a <band ¢ <0, then
a b a_ b
@ C= ® >
c c c c
a b
(o) —<— (d) None of these
c c

The graph of the inequality 40x + 20y < 120,x >0,y >0

1S %

0, 6) II

(a) X// \X
6] 3,0
l y

Y/
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o[ N\G.0)

The graphical solution of 3x — 6 > 0 is

a X/ €—— X
© 0 (2! 0)
Xx=2
Y/
Y
N
b) X'<—
®) 0 (2,0)
x=2
Y/
Y
N
A
!
:
(©) X'¢—F——X
0 i@ 0)
v
x=2
Y/
Y
N
A
|
:
d) X<——T1—>X
O 12,0
1
v
x=2
Y/

rd

I
\(3, 0)
\

Y/

>~

X

17.

18.

19.

20.

24,

25.

The inequality representing the following graph is

Y
N
A A
[ |
| |
| |
| |
e | !
X380 3%
| |
| I
I |
v v
4
Y/

@ [x[<3 () [x|<3 (o) [x]>3 (d) [x][=3
The solutions of the system of inequalities 3x — 7 <5 + x
and 11 — 5x < 1 on the number line is

(a) < >
2 6

(b)y < >
2 6

© < >
2 6

(d) None of the above
The solution set of the inequalities 3x — 7 > 2(x — 6) and
6 —x>11-2x,is
@ (5,0 (b [5,0) (¢ (5,0 (d) [5x)
5-2x
3
@ [2,0) (b) [-88] (c) [4,0) (d) [8 o)

X
If <—-5, thenx €

3X*42X+1
2

@ [l,o) () (I,0) (0 (5,5 (d) [-5,5]

If

—1, then x €

If-5< X <8, then x €

11
@ {—;» 5} ®) [5.5]

11
© {—;»w) @ (=o,00)
Solutions ofthe inequalities comprising a system in variable
x are represented on number lines as given below, then

o403 0 31 7
(@) x € (o, 4] U [3, )
(b) xe[-3,1]
() x € (o, —4) U [3, )
d xe[4,3]

2
The inequality — < 3 is true, when x belongs to
X

2 2
@ [5’ wj (b) (°°a g}

2
© (00,0 v (E,oo) (d) None of these
Solution of |3x + 2| < 1 is
1
-, _1
®) { 3 }

o [t
(d) None of these

o [+
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26. Solution of [x — 1| > |x — 3] is

@ x<2 (b) x=2 (¢) [1,3] (d)None of these
27. If-3x+ 17 <-13, then

(@ xe (10, ) (b) x €[10, )

() x € (-, 10] (d xe[-10,10)
28. If|x + 2] <9, then

@ xe(-7,11) (b) xe[-11,7]

() x€ (o, -7)u((ll,0) (d) x e (-0, -7) U[ll, ©)

STATEMENT TYPE QUESTIONS

Directions : Read the following statements and choose the correct
option from the given below four options.
29. Consider the following statements about Linear Inequalities :

I Tworeal numbers or two algebraic expressions related
by the symbols <, >, < or > form an inequality.

II. When equal numbers added to (or subtracted from)
both sides of an inequality then the inequality does
not changed.

. When both sides of an inequality multiplied (or
divided) by the same positive number then the
inequality does not changed.

Which of the above statements are true ?

(@ Onlyl (b) Onlyll

(c) Onlylll (d) All of the above

30. Consider the following statements:

Statement-I : Consider the inequality 30x <200 such that

X 1s not a negative integer or fraction. Then, the value

of x, which make the inequality a true statement are 1, 2,

3,4,5,6.

Statement-II : The solution of an inequality in one variable

is the value of that variable which makes it a true statement.

Choose the correct option.

(a) Statement I is true  (b) Statement II is true

(c) Both are true (d) Both are false

31. Consider the following statements:

Statement-I : The solution set of 7x + 3 < 5x + 9 is (-0, 3).

Statement-II : The graph of the solution of above

inequality is represented by

& L L L L

S

) ) ) ) ) T T T
2-101 23 435
Choose the correct option.
(@) Statement I is true  (b) Statement II is true
(c) Both are true (d) Both are false
32. Consider the following statements:
Statement-I : The solution set of 5x — 3 <7, when X is an
integer, is {....., =3, -2, —1}.
Statement-II : The solution of 5x — 3 <7, when x is a real
number, is (-0, 2).
Choose the correct option.
(@) Statement I is true  (b) Statement II is true
(c) Both are true (d) Both are false
33. Consider the following statements:
Statement-I : The solution set of the inequality
3(x - 2) < 5(2-x) is (0, 2).
5 3
Statement-II : The solution set of the inequality

1 1
5(3?&4) 2 < (x=6)is (-, 120]

Choose the correct option.
(@) Statement I is true (b) Statement II is true
(c) Both are true (d) Both are false
34. Consider the following statements:
Statement-I : The region containing all the solutions of an
inequality is called the solution region.
Statement-II : The halfplane represented by an inequality
is checked by taking any point on the line.
Choose the correct option.
(@) Statement I is true  (b) Statement II is true
(c) Both are true (d) Both are false
35. Which of the following is/are true?
I The graphical solution of the system of inequalities
3x+2y<12,x>21,y>21s
Y

l\

X 5 \\\j

3x+2y=12

Y x=1
II. The region represented by the solution set of the
inequalities 2x +y > 6, 3x + 4y < 12 is bounded.
M. The solution set of the inequalities x + y > 4,
2x —y>01is

[d

N

xt+y=4

2x-y=0 v
Y

(@) Only I is true (b) Tand Il are true
(¢c) Iand III are true (d) Only III is true

36. Which of the following linear inequalities satisfy the shaded
region of the given figure.
L x+2y<8 IL
I x<0,y<0
V. 4x+5y<40

(@ L IlIand V
(¢ LIIandIV
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37. Consider the following statements. Codes
I Inequalities involving the symbol > or < are called A
slack inequalities. @ 3
II. Inequalities which do not involve variables are called
numerical inequalities. (b) 3
Choose the correct option. () 2
(@) Onlylistrue (b) OnlyIIis true. d 2 1 4
(c) Bothare true. (d) Both are false. 43.
38. Consider the following statements.

A~ = b
— ~ = N
W W N g

Match the linear inequalities given in column-I with solution
set representing by graphs in column-II

3(x—2)
5

I Solution set of the inequality —15 <
(-23,2]

Column-I Column-II

A 2x—-y>1, 1. Y
<11 is X —2y <1 A

3
II. Solution set of the inequality 7 <

{ 11} £~
1,— L~/
3 X’ < > - X

. . . 2-3x . &”
II. Solution set of the inequality — 5 < <9 is
[-1,11U]3,5] /
Choose the correct option ,
(@ OnlylandTaretrue. (b) Only Il andIII aretrue. Y
(¢c) Onlyland I aretrue. (d) Allaretrue. B. Xx+y<6, 7. A%
39. Consider the following statements. \\ -
L Equal numbers may be added to (or subtracted from) xtyz4 /7
both sides of an inequality. .,
II. When both sides are multiplied (or divided) by a , 2
negative number, then the inequality is reversed. X 0 \ X
Choose the correct option. 7
(@) Onlylistrue. (b) OnlyIlis true.
(c) BothIandIlaretrue. (d) BothIand Il are false.
40. Consider the following statements.
L. Solution set of 24x < 100 is {1, 2, 3,4}, when x is a C. Ix+v>8 3
natural number. ’ y=9 '

v
Y
Y
N
I.  Solution set of 24x<1001is {...,—3,-2,-1,0, 1,2, 3,4}, x+2y=10 ‘\
when X is an integer. \
Choose the correct option. \\\
(@) Onlylis false. (b) OnlyIlis false. X'< 0 X
(c) Both are false. (d) Bothare true.
I When x is an integer, the solution set of 3x + 8 > 2 is %
{-1,0,1,2,3,...}.
II.  Whenx is areal number, the solution set of 3x + 8 > 2 v
is {-1,0, 1}.

Choose the correct option. Y
(@) Onlylisincorrect. D. x+y<9,y>x,| 4. \

(b) Onlyll is incorrect. x>0 \
(c) BothIand II are incorrect. \
(d) Both IandII are correct.

41.

’ ~ X
MATCHING TYPE QUESTIONS X 0 \
Directions : Match the terms given in column-I with the terms
given in column-II and choose the correct option from the codes
given below.
42. Column-I Column - IT Codes:
(Linear inequations) (Solution set)
(A) 2x—-4<0 1) [3,) (@)
B) —-3x+12<0 2) (3, (b)
©) 4x-1220 3) (x,2] (©)
D) 7x+9>30 @ (4,0 (d

"<\

w»—ﬂl\)-h:p
B W= W
(SRS SN
— N W =g
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44.

45.

Column - 1 Column - 11 Codes
(Linear inequations) (Solution on number line) A B C D
3x—4 _x+1 @ 4 2 3 1
22— o )——>
(A) 2 2 @ s > (b) 4 3 2 1
B) 3x-2<2x+1 Q) € —O————p © 1 2 3 4
1 0 1 @ 1 3 2 4
©) 3(1-x)<2(x+4) 3 *TT° >
1 2 3 INTEGER TYPE QUESTIONS
D) 3x-7<5+xand 4 = T —T>
0 1 2 3 Directions : This section contains integer type questions. The
11-5x<1 answer to each of the question is a single digit integer, ranging
Codes from 0 to 9. Choose the correct option.
A B C D 46. Thesolution set ofthe inequality 4x + 3 <6x + 7 is (—a, ).
(@ 4 2 3 1 The value of ‘a’ is
(b) 1 3 2 4 (@ 1 (b) 4
(c 4 3 2 1 (c) 2 (d) None of these
d 1 2 3 4 5-2x X
Column - I Column - I1 47. The set of real x satisfying the inequality 3 <—-5is
(Inequality) (Graph) [a, ). The value of ‘a’ is
Y (@ 2 (b) 4 () 6 @ 8
48. The solution set of the inequality 3(2 —x) > 2(1 —x) is (—oo, a].
The value of ‘a’ is
(@ 2 (b) 3 (c) 4 @ 5
(A) x+y<5 a1 x ) 2x -1 3x-2 2-x) .
49. The solution set of 3 2 A - s is
(—o0, a]. The value of ‘a’ is
@ 2 (b) 3 (c) 4 d 5
50. If5x+1>-24and5x—1<24,thenx € (—a, a). The value of
Y ‘a’is
@ 2 (b) 3 (c) 4 d 5
51. Ifxsatisfies theinequations 2x—7 <11 and 3x +4 <-5, then
x lies in the interval (—oo0, —m). The value of ‘m’ is
(@ 2 (b) 3 (c) 4 d 5
52. If [x|<3andx isareal number, then —m <x <m. The value
ofmis
B) 2xry=26 @3 ()4 ©2 @1
53. The longest side of a triangle is 3 times the shortest side
and the third side is 2 cm shorter than the longest side. If
the perimeter of the triangle is at least 61 cm, find the
Y minimum length of the shortest side.
@ 2 (b) 9 (© 8 d 7
54. Thesolution ofthe inequality —8 < 5x—3 <7 is [-a, b). Sum
of‘a’and ‘b’ is
@ 1 (b) 2 © 3 (d 4
© 3x+4y<12 | (3) 55. The number of pairs of consecutive odd natural numbers

O 2x-3y>6 | @

\ﬂ
o_a\Nx < o = v wa uo
\"'>
S S
N}

both of which are larger than 10, such that their sum is less
than 40, is
@@ 4 (b) 6 © 3 (d 8

ASSERTION - REASON TYPE QUESTIONS

Directions : Each of these questions contains two statements,
Assertion and Reason. Each of these questions also has four
alternative choices, only one of which is the correct answer. You
have to select one of the codes (a), (b), (c) and (d) given below.

(@)
(b)

(©
(d)

Assertion is correct, reason is correct; reason is a correct
explanation for assertion.

Assertion 1is correct, reason is correct; reason 1is not a
correct explanation for assertion

Assertion 1is correct, reason is incorrect

Assertion is incorrect, reason 1is correct.




56.

57.

58.

59.

60.

61.
62.

63.

64.

65.

66.

LINEARINEQUALITY

Assertion : The inequality ax + by < 0 is strict inequality.
Reason : The inequality ax + b > 0 is slack inequality.

a b
Assertion : If a <b, ¢ <0, then —<—.
c c

Reason : If both sides are divided by the same negative
quantity, then the inequality is reversed.

. -4 14
Assertion : [3x - 5|>9=>x € (oo, ?) u(?, oo).
Reason : The region containing all the solutions of an
inequality is called the solution region.

Assertion : A line divides the cartesian plane in two part(s).
Reason : If a point P(a, ) on the line ax + by = ¢, then
ao+bp=c.

Assertion : Each part in which a line divides the cartesian
plane, is known as halfplane.

Reason : A point in the cartesian plane will either lie on a
line or will lie in either of halfplane I or II.

Assertion : Two real numbers or two algebraic expressions
related by the symbol <, >, < or > forms an inequality.
Reason : The inequality ax + by < 0 is strict inequality.
Assertion : The inequality 3x + 2y > 5 is the linear inequality.
Reason : The solution of 5x —3 <7, when x is a real number,
is (—0, 2).

Assertion : [f3x +8>2 thenx € {-1,0,1,2,...}, whenxis
an integer.

Reason : The solution set of the inequality 4x + 3 <5x +7
Vv X € Ris [4, ).

Assertion : Graph of linear inequality in one variable is a
visual representation.

Reason : Ifa point satisfying the line ax + by =c, then it will
lie in upper half plane.

Assertion : The region containing all the solutions of an
inequality is called the solution region.

Reason : The values of x, which make an inequality a true
statement, are called solutions of the inequality.
Assertion : A non-vertical line will divide the plane into left
and right halfplanes.

Reason : The solution region of a system of inequalities is
the region which satisfies all the given inequalities in the
system simultaneously.

CRITICALTHINKING TYPE QUESTIONS

Directions : This section contains multiple choice questions.
Each question has four choices (a), (b), (c) and (d), out of which
only one is correct.

67.

68.

The length of a rectangle is three times the breadth. If the
minimum perimeter of the rectangle is 160 cm, then what can
you say about breadth?

(@) breadth=20 (b) breadth <20

(c) breadth >20 (d) breadth =20
The set of real values of x satisfying [x —1|<3and [x—1|> 1
is

@ [2.4]
© [-2,0]U[2,4]

(b) (-0, 2]U[4, +)
(d) None of these

69.

70.

71.

72.

73.

74.

75.

76.

The marks obtained by a student of class XI in first and
second terminal examinations are 62 and 48, respectively.
The minimum marks he should get in the annual examination
to have an average of at least 60 marks, are
(@ 70 (b) 50 (c) 74 (d) 48
Ravi obtained 70 and 75 marks in first two unit tests.
Then, the minimum marks he should get in the third test to
have an average of at least 60 marks, are
(@ 45 (b) 35 () 25 (d) None ofthese
The pairs of consecutive even positive integers, both of
which are larger than 5 such that their sum is less than 23,
are
(@ (4,6),(6,8),(8,10),(10,12)
(b) (6,8),(8,10),(10,12)
(c) (6,8),(8,10),(10,12),(12,14)
d) (8,10),(10,12)
A man wants to cut three lengths from a single piece of
board of length 91 cm. The second length is to be 3 cm
longer than the shortest and the third length is to be twice
as long as the shortest. The possible length of the shortest
board, if the third piece is to be at least 5 cm longer than the
second, is
(a) less than 8 cm
(b) greater than or equal to 8 cm but less than or equal
to 22 cm
(c) less than 22 cm
(d) greater than 22 cm
The length of a rectangle is three times the breadth. If the
minimum perimeter of the rectangle is 160 cm, then
(a) breadth > 20 cm (b) length <20 cm
(¢) breadth > 20 cm (d) Ilength <20 cm
The set of values of x satisfying 2 < [x — 3| < 4 is
@ 1, 11u][57) (b) 4<x<2
(©) -1<x<7orx=>25 (d x<7orx=5
IQ of a person is given by the formula
MA
IQ= A %100
where, MA is mental age and CA is chronological age.
I£ 80 < 1Q < 140 for a group of 12 years children, then the
range of their mental age is
(@ 9.8<MA<L16.38 (b) 10<MA<L16
(©) 9.6<MA<16.8 (d 9.6<MA<I16.6
A furniture dealer deals in only two items — tables and
chairs. He has * 15,000 to invest and a space to store atmost
60 pieces. A table costs him * 750 and chair * 150. Suppose
he makes x tables and y chairs
The graphical solution of the inequations representing the
given data is

%\Y
0 %\’X

A
Y/

@ X’'<
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©

v
(d) None of these
77. The graphical solution of the inequalities x + 2y < 10,
x+y21,x-y<0,x20,y>201is

@ x<

X 3
$A N N
Y’ ‘Y
Y
(c) X'« X
° ’x
2 N R NG A
* N7
Y’ 7
Y
\
(d x< X
9° 1\
z X
°3 TN
X
* .5 ‘0
Y 7

78. Linear inequalities for which the shaded region for the given

figure is the solution set, are

X
~L0,8)
N
0.4) N
x 2o x
0| (4,0 %}Q
v 7
@ x+ty<8x+ty<4 x<5y<5x>20,y>0
b) x+y<8x+y=24,x<5y<5x20,y=>20
) x+ty=28x+y=24,x25y25x20,y>0

(d) None of the above

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

A solution of 8% boric is to be diluted by adding a 2% boric
acid solution to it. The resulting mixture is to be more than
4% but less than 6% boric acid. If we have 640 L of the 8%
solution, of the 2% solution will have to be added is

(a) more than 320 and less than 1000

(b) more than 160 and less than 320

(¢) more than 320 and less than 1280

(d) more than 320 and less than 640

A company manufactures cassettes. Its cost and revenue
functions are C(x) =26000 + 30x and R(x) = 43x, respectively,
where x is the number of cassettes produced and sold in a
week.

The number of cassettes must be sold by the company
to realise some profit, is

(a) more than 2000 (b) less than 2000

(¢) more than 1000 (d) less than 1000

A manufacturer has 600 litres of a 12% solution of acid.
How many litres of a 30% acid solution must be added to it
so that acid content in the resulting mixture will be more
than 15% but less than 18%?

(2) more than 120 litres but less than 300 litres

(b) more than 140 litres but less than 600 litres

(¢) more than 100 litres but less than 280 litres

(d) more than 160 litres but less than 500 litres

|X+3|+x
f—— >1,thenx €

@ (-5,-2) (b) (-1,00)
() (-5,2)u(-1,0) (d) None of these
If |2x — 3| <|x + 5|, then x belongs to

2 2
(@ 3,59 ® 69 © (; 8) (d) (8’ gj
Solution of (x — 1)2 x+t4)<0is
@ (<0,1) (B) (<0,—4) © (-1,4) (@ (1,4)

l+i > 2 1s

X
@ (0,3] (b) [-1,0)

() (-1,0)u(0,3) (d) None of these
Solution of |2x — 3| < |x + 2] is

1 1
o (=3 o (53]

Solution of

© 6.0 @ (—oo,%) UG5, )
Solution of x+§ > 2 is

@ R- {0}

(b) R—{-1,0,1}

© R- {1}

@ R- (1,1}

Which of the following linear
inequalities satisfy the shaded
region of the given figure?

(@ 2x+3y>3 ><>§
(b) 3x+4y<18 o) N
(c) x—6y<3 /)\x

(d) All of these
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HINTS AND SOLUTIONS

CONCEPT TYPE QUESTIONS

oW N

)
©
@
@

)

©

@

©

|x|<3=>-3<x<3

X Y
< y=>—>=—
T
4. )
|x+3]>10,

= x+3<-100r x+3>10

=> x<-130or x>7

= xe(—0,—13]U[7,©)

Give :EZF_—32 and 10<C<20.
5 9

_ SF-(32)5
9

Since, 10<C<20

5F-160
10<T <20

90<5F-160<180

90+ 160<5F<180+160
250<5F<340

250 340

S TS

C

F

R

50<F <68
We have, 4x +3 <6x + 7
or 4x—6x <6x+4-6x
or 2x<4orx>-2
i.e. all the real numbers which are greater than —2,
are the solutions of the given inequality. Hence, the
solution set is (-2, ).
We have, 3x — 7> 5x -1
Transferring the term 5x to L.H.S. and the term —7
to R.H.S.
Dividing both sides by 2,
3x-5x>-1+7
= -2x>6

2x 6

2 2

2 2

= x<3
With the help of number line, we can easily look for
the numbers less than —3.

< o]

b 5 4 3 10
.. Solution set is (—o0, —3), i.e. all the numbers lying
between —o and —3 but —o and —3 are not included
as x <-3.
We have, 37 — (3x + 5) > 9x — 8(x — 3)
(37 -3x-5)>9x -8 + 24
= 32-3x>2x+t24

10.

11.

12.

@

)

©

Transferring the term 24 to L.H.S. and the term (-3x)
toR.H.S.
32-24>x+3x
= 82>4x
= 4x<8
Dividing both sides by 4,
4x 8
<=
4 4
= x<2

& !
T

—0 0 I1 2
Solution set is (-0, 2].
We have, 3x —2 <2x + 1
Transferring the term 2x to L.H.S. and the term (-2)
to R.H.S.
3x-2x<1+2=>x<3

L by
T L

1 2 3 +oo
All the numbers on the left side of 3 will be less

than it.

Solution set is (o, 3).
The given inequality 6 < -3(2x — 4) < 12
6<-6x+12<12
Adding (-12) to each term,
6-12<-6x+12-12<12-12
= —6<-6x<0
Dividing by (-6) to each term,
6, 6x 0
-6 -6 -6
= 12x>0 = 0<x<1

Solution set is (0, 1].
We have the given inequalities as
2x—1)<x+5S5and3(x+2)>2-x
Now, 2x =2 <x +5
Transferring the term x to L.H.S and the term -2
toR.H.S.
2x —x<5+2
= x<7 .. ()
and 3(x+2)>2-x
= 3x+6>2-x
Transferring the term (—x) to L.H.S. and the term 6
toR.H.S.,
= 3Xx+x>2-6
= 4x>-4
Dividing both sides by 4,

4

>_
X7

—0

= x>-1 ... (i)
= Draw the graph of inequalities (i) and (ii) on the
number line.
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13.

14.

15.

16.

@
)

@

f
01

o 0

o—>
7 +4w
O

—_

—+—+—+—
2 3 456

—o0 —
&

Hence, solution set of the inequalities are real
numbers, x lying between —1 and 7 excluding 1 and 7.
ie. -1 <x<7
Solution set is (—1, 7) or ] -1, 7[.
We have, |x|>b,b>0
= x<-bandx>b = x € (-, -b) U (b, »)
We have,
a<b and c¢<0
Dividing both sides of a < b by c. Since, ¢ is a
negative number, sign at inequality will get reversed.
a_ b
Hence, — > —.
c c
We have,

40x +20y <120, x>0,y>0 .. (1)
In order to draw the graph of the inequality (i), we
take one point say (0, 0), in half plane I and check
whether values of x and y satisfy the inequality or not.

Xl

O

N
We observe that x = 0, y = 0 satisfy the inequality.
Thus, we say that the half plane I is the graph of the
inequality. Since, the points on the line also satisfy the
inequality (i) above, the line is also a part of the graph.
Thus, the graph of the given inequality is half
plane I including the line itself. Clearly, half plane II
is not the part of the graph. Hence, solutions of
inequality (i) will consists of all the points of its
graph (half plane I including the line).

Also, since it is given x > 0, y > 0, x and y can only
take positive values in half plane 1.

(@) Graph of 3x — 6 = 0 is given in the figure,

Y
4 N
41
3+
[ 11
21 =
14
Xl I| | 1 1 1 X
Ol 1 2/ 3 4 5
\ v
Yl

We select a point say (0, 0) and substituting it in
given inequality, we see that
3(0) — 6 >0 or —6 > 0, which is false.

17.

18.

19.

20.

21.

@

)

©

@

@

Thus, the solution region is the shaded region on
the right hand side of the line x = 2.

Also, all the points on the line 3x — 6 = 0 will be
included in the solution. Hence, a dark line is drawn
in the solution region.

The shaded region in the figure lies between
x = -3 and x = 3 not including the line x = -3 and
x = 3 (lines are dotted).

Therefore, -3 <x<3
= [x/]<3

Given inequalities are

[ |x|]<a&e —a<x<a]

3x-7<5+x .. (1)
and 11 - 5x <1 ... (1)
From inequality (i), we have

3x-7<5+x

or x<6 ... (1ii)
Also, from inequality (ii), we have

11-5x<1

or —5x<-10,i.e.x>2 .. (V)

If we draw the graph of inequalities (iii) and (iv) on
the number line, we see that the values of x, which
are common to both, are shown by bold line in figure.

L4 >

S

& ! ! [ . L
T T — v T T

-101 2345
We have 3x — 7 > 2(x — 6)
= 3x-7>2x-12
Transferring the term 2x to L.H.S. and the term (-7)
toR.H.S.,
3x-2x>-12+7
= x>-5 .. (D)
and 6 — x> 11 —2x
Transferring the term (—2x) to L.H.S. and the term 6
toR.H.S.,
X +2x>11-6
= x>5 .. (i)
Draw the graph of inequations (i) and (ii) on the
number line,

o o

789

=2 7
o—>

] ] ] ] ] ] ] ] ] ] O
T T T T T T T T T T A4

—o0 -5 4 -3 -2-10 1 2 3 4 5 +o0
Hence, solution set of the equations are real
numbers, x lying on greater than 5 excluding 5.
ie, x>5

Solution set is (5, ©) or ]5, oo[.

5-2x _x

We have SE—S

or 2(5-2x)<x-30o0r 10 -4x <x-30
or 5x<-40orx =8
Thus, all real numbers which are greater than or
equal to 8 are the solutions of the given inequality,
i.e., X €[8, o).
3x—-4 _x+1
>

h > -1
We have 5 4

3x—42x—3
2 4
or 2(3x—4)=(x-3)

or
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or 6x—-82x-3
or 5x25o0rx2>1
Thus, all real numbers which are greater than or
equal to 1 is the solution set of the given inequality.
x € [1, o).
5-3x

22. (@ We have -5 < <8
or —-10<5-3x<16o0r-15<-3x<11

or SZXZ*?,

—-11
which can be written asT <x<5

11
X € I:Ts 5:‘

23. (@ Common solution of the inequalities is from —oo to
— 4 and 3 to .
24. (¢) Casel:
2 2 2
When x > 0, — <3:>2<3x:>§ <xorx> 3
X
Casell :
2 2 2
When x < 0,— <3:2>3x:>§ >xorx< 3
X

which is satisfied when x < 0.

2
X € (-0, 0) U (5:‘”}
25. (©) |3xt+2|<l&e-1<3x+2<1

1
& 3<3kx<-1e-1<x< *E.

26. (b) |x — 1] is the distance of x from 1.
|x — 3] is the distance of x from 3.
The point x = 2 is equidistant from 1 and 3.
Hence, the solution consists of all x > 2.
27. (@ -3x<-13-17
3x<-30=x>10
= x € (10, «).
28. () Given,|x+2|<9
= 9<x+2<9
= -11<x<7

STATEMENT TYPE QUESTIONS

29. @
30. () Forx=0,
L.H.S. =30(0) = 0 <200 (R.H.S.), which is true.

Forx=1,

L.H.S.=30(1) =30 <200 (R.H.S.), which is true.
Forx =2,

L.H.S. =30(2) = 60 < 200, which is true.
For x =3,

L.H.S. =30(3) = 90 < 200, which is true.
For x =4,

L.H.S. =30(4) = 120 <200, which is true.
Forx =35,

L.H.S. =30(5) = 150 < 200, which is true.
Forx =6,

L.H.S. =30(6) = 180 < 200, which is true.

3. ()
32. ()
33. ()

In the above situation, we find that the values of x,
which makes the above inequality a true statement
are 0, 1, 2, 3,4, 5, 6. These values of x, which make
above inequality a true statement are called solutions
of inequality and the set {0, 1, 2, 3,4, 5, 6} is called
its solution set.

Thus, any solution of an inequality in one variable
is a value of the variable which makes it a true
statement.

We have, 7x + 3 <5x + 9

or 2x<6orx<3

= X € (-, 3)

The graphical representation of the solutions are
given in figure.

~ I I I 7

) ) ) T T T T
-3-2-10123456
We have, 5x -3 <7
Adding 3 on both sides,
5x-3+3<7+3
= 5x<10
Dividing both sides by 5,
5x < 10 <2
s <5 T X
L  When x is an integer, the solution of the given
inequality is {....., -1, 0, 1}.
II. When x is a real number, the solution of given
inequality is (—oo, 2), i.e. all the numbers lying
between —oo and 2 but co and 2 are not included

as x < 2.
3(x —-2) 5(2-
I. We have, (X )S ( X)
5 3
3X*6<10*5X
= 75 T3

= 9x—18<50-25x

Transferring the terms (-25x) to L.H.S. and the
term (—18) to R.H.S.

9x +25x <50+ 18

= 34x<68

<§ )
= x_34 =x <

pa
< @

—0 -1 0 1 2 +00
Solution set is (—o0, 2]
1(3 1
I. We have, —| —+4|2—(x-6)
205 3

Taking L.C.M. in L.H.S.,
1 3x+20)21(x6)
2 5 3
3x + 20 S X 6
10 3
= 3(3x+20)=>10(x-06)
= 9x+60 > 10x — 60




LINEAR INEQUALITY

34.

3s.

@ L

@ 1

Transferring the term 10x to L.H.S. and the term
60 to R.H.S.

9x - 10x2-60-60 = —x2=-120
Multiplying both sides by —1,

x<120

& Py
< 2 ]

—00 1i9 1|20 +o0

Solution set is (—o0, 120].
The region containing all the solutions of an
inequality is called the solution region.
In order to identify the half plane represented by
an inequality, it is just sufficient to take any point
(a, b) (not on line) and check whether it satisfies
the inequality or not. If it satisfies, then the
inequality represents the half plane and shade
the region, which contains the point, otherwise
the inequality represents that half plane which
does not contains the point within it. For
convenience, the point (0, 0) is preferred.
The given system of inequalities

3x+ 2y < 12 (i)
x> 1 ... (i)
y>2 ... (iii)

Step I: Consider the given inequations as strict
equations

i.e. 3x+2y=12,x=1,y=2

Step II: Draw the table for 3x + 2y = 12

x| O 4
y| 6|0

(i.e., Find the points on x-axis and y-axis)
Step III: Plot the points and draw the graph
For 3x + 2y =12, and
Graph of x = 1 will be a line parallel to y-axis
cutting x-axis at 1.
and Graph of y= 2 will be a line parallel to x-axis
cutting y-axis at 2.
Step IV: Take a point (0, 0) and put it in the given
inequations (i), (ii) and (iii).
ie, 0+0<12,0 <12 [true]
So, the shaded region will be towards the origin
0>1 [false]
So, the shaded region will be away from the
origin
0>2 [false]
So, the shaded region will be away from the
origin.

Thus, common shaded region shown the solution
of the inequalities.

II. The given system of inequalities

2x +y>6 .. (1)
3x+4y<12 ... (ii)
Step I: Consider the given inequations as strict
equations
ie,2x +y=6

3x +4y=12
Step II: Find the points on the x-axis and y-axis
for

2x+y=6
X 0
y 6 0
and 3x+4y=12
X 0 4
y 3 0

Step III: Plot the points and draw the graph using
the above tables.

Step IV: Take a point (0, 0) and putting in the
given inequations (i) and (ii),

iee. 0+0>6

0=>6 [false]
So, the shaded region will be away from the
origin.
and 0+0<12

0<12 (True)

So, the shaded region will be towards the origin.

Thus, common shaded region shows the solution
of the inequality.

Since, common shaded region is not enclosed.
So, it is not bounded.

. The given system of inequalities

x+ty=>4 .. ()
2x —y>0 ... (i)
Step I: Consider the given inequations as strict
equations

ie, x+ty=4,2x-y=0

Step I1: Find the points on the x-axis and y-axis
for

x+ty=4
X 0 4
y 4 0
and 2x-y=0
X 0 1
y 0 2
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Step III: Plot the points to draw the graph using
the above tables.
Step IV: Take a point (0, 0) and put it in the
inequation (i)
0+0>4 [false]
So, the shaded region will be away from the origin.
Take a point (1, 0) and put it in the inequation (ii)
2-0>0 [true]
So, the shaded region will be towards the point
(1,0

X’

Thus, the common shaded region shows the
solution of the inequalities.
37. (¢)
L —-75<3x-6=>-23<x
3x-6<0=>x<2
L 14<3x+11=3<3x=1<x

11

3x+11£2233x£113x£?

22
. 20<2-3x=>x< ?

273XS36:>f34S3X:>x2_T

Both the statements are correct.
We are given :
24x<100

(D When x is natural number, the following values of
x make the statement true
x=1,2,3,4.
The solution set= {1, 2, 3,4}

(I) When x is an integer, in this case the solutions of
the given inequalityare.......,—3,-2,-1,0, 1,2, 3,4.

". The solution set of the inequality is {...., =3,

-2,-1,0,1,2,3,4}.

Inequality is 3x+8>2

Transposing 8 toRHS 3x>2-8=-6

Dividing by 3, x >-2

(D When x is an integer the solution is
{-1,0,1,2,3,........ }

(Il) When x is real, the solution is (-2, ©).

MATCHING TYPE QUESTIONS

42.

@

(A) 2x-4<0=>x<2

(B) -3x+12<0=>x>4

(©) 4x-1220=>x2>3

(D) 7x+9>30=7x>21=x>3

43.

(¢) A. The given system of inequalities

2x—y>1 .. (1)
X —2y<-1 .. (i)
Step I : Consider the inequations as strict equations
ie. 2x —y=1and x — 2y =-1

Step II: Find the points on the x-axis and y-axis
for 2x —y=1.

X 0 %
y -1 0
and x —2y=-1
X 0 -1
1
Y| 3 0

Step III: Plot the graph using the above tables.
Step IV: Take a point (0, 0) and put it in the
inequations (i) and (ii).

0-0>1,ie,0>1 [false]
So, the shaded region will be away from the origin
and 0—-0<-1,1ie.,0<-1 [false]
So, the shaded region will be away from the origin.

Thus, common shaded region shows the solution
of the inequalities.

. The given system of inequalities

X+y<6 .. (1)
Xx+y>4 .. (i)
Step I: Consider the inequations as strict equations
ie. x+ty=6andx+y=4

Step II: Find the points on the x-axis and y-axis
for

X+ty=6.
0 6
y 6 0
and x+ty=4
X 0 4
y 4 0

Step III: Plot the graph using the above tables.
Step IV: Take a point (0, 0) and put it in the
inequations (i) and (ii),

ie. 0+0<6 ie, 056 [true]
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So, the shaded region will be towards the origin.
and0+0>4=02>4 [false]
So, the shaded region will be away from the
origin.

Thus, common shaded region shows the solution
of the inequalities.

. The given system of inequalities

2x +y=>8 ..(d)
x+2y>10 .. (i)
Step I: Consider the inequations as strict equations
ie. 2x+y=8andx+2y=10

Step II: Find the points on the x-axis and y-axis
for

2x+y=38
0
y 8 0
and x+2y=10
X 0 10
y 5 0

Step III: Plot the points using the above tables
and draw the graph.

Step IV: Take a point (0, 0) and put it in the given
inequations (i) and (ii),

ie,0+0>81ie 0>8 [false]
So, the shaded region will be away from the
origin.

ie, 0+02>10,ie. 0210 [false]
So, the shaded region will be away from the
origin.

Thus, common shaded region shows the solution
of the inequalities.
. The given system of inequalities

Xx+y<9 .. (1)
y> X .. (1)
x20 ... (iii)

44.

©

Step I: Consider the inequations as strict equations
e x+y=9y=xx=0
Step II: Find the points on the x-axis and y-axis
for

x+y=9

and

y | 1 ]2]3

Step III: Plot the points using the above tables
and draw the graph
For x + y=9 and
For y = x
Graph of x = 0 will be the y-axis.
Step IV: Take a point (0, 0), put it in the
inequations (i), (ii) and (iii), we get

0+0<9 [true]
So, the shaded region will be towards the origin.
Take a point (0, 1), putin y>x, 1 >0 [true]
So, the shaded region will be towards the origin.
Take a point (1, 0), putitin x >0, 1 >0 [true]
So, the shaded region will be towards the origin.

Thus, common shaded region shows the solution of
the inequalities.

o 2220
2 4
3x—-4_ x+1-4
- 4

x-3

= 3X—4ZT

= 6x—82>x-3

= 5x25=x2>1
B) 3x-2<2x+1=>x<3
© 3(1-x)<2(x+4)=>3-3x<2x+8

=>-5<5x=>x>-1

D) 3x-T7<5+x=2x<12=x<6

11-5x<1=10<5x =2<x

45. () (A) We draw the graph of the equation

x+y=5 (1)
Putting y = 0, x = 5, therefore the point on the
x-axis is (5, 0). The point on the y-axis is (0, 5). AB
is the graph of (i) (See Fig)
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Putting x = 0, y = 0 in the given inequality, we

have0+0<5 or 5>0which is true. Hence, origin

lies in the halfplane region I.

Clearly, any point on the line does not satisfy the

given inequality.

Hence, the shaded region I excluding the points

on the line is the solution region of the inequality.
(B) We draw the graph of the equation

2x+y=6 (1)

Putting x = 0, y = 6, therefore the point on y-axis

is (0, 6) and the point on x-axis is (3, 0). AB is the

graph of (1).

Putting x = 0, y = 0 in the given inequality, we

have2(0)+02 6 or 0 = 6, which is false.

Hence, origin does not lie in the halfplane region I.

Clearly, any point on the line satisfy the given

inequality.

Hence, the shaded region II including the points

on the line is the solution region of the inequality.
(C) We draw the graph of the equation 3x + 4y =12.

The line passes through the points (4, 0), (0, 3).

This line is represented by AB.

Now consider the inequality 3x +4y <12

Puttingx=0,y=0

0+0=0<12,which istrue

.. Origin lies in the region of 3x +4y <12

The shaded region represents this inequality.
(D) We draw the graph of 2x—3y =6

The line passes through (3, 0), (0,-2)

AB represents the equation 2x —3y =6

Now consider the inequality 2x—3y >6

Puttingx=0,y=0

0=0>61isnot true.

.. Origin does not lie in the region of 2x — 3y >6

The graph of 2x —3y> 6 is shown as shaded area.

INTEGER TYPE QUESTIONS

46.

47.

48.

©

@

U

©

4x+3<6x+7

= -2x<4

= x<2 = x>-2
= x€e(2,%

S_ZXSE—S
3 6

5-2x < x—=30

3 6

x—-30

2
10-4x<x-30 = 40<5x
8§<x =x€[8,0)
32-x)=22(1-x)
= 6-3x22-2x
= -—x2-4=>x<4
= xe(-0,4]

5-2x<

49.

50.

51.

52.

53.

54.

@

@

)

@

b)

©

@

2x -1 S 15x —-10-8 +4x

3 20
2x—1>19x—18
= 3 T 20
= 40x—-20>57x-54
= —17x>2-34=x<2
= x€(-,,2]
Given inequality is 5x + 1 >—24
= 5x>-25=x>-5
Also, 5x—1<24
= 5x<25=x<5

Hence, 5 <x<5=x €(-5,5)
2x—7<11=2x<18=x<9
3Xx+4<-5=3x<-9=>x<-3
Hence, common solution is x <-3.
So,x € (—0,-3)
By definition of [x|, we have
[x|<3=>-3<x<3

=>m=3.
Let shortest side measure x cm. Therefore the longest
side will be 3x cm and third side will be (3x—2) cm
According to the problem,
x+3x+3x-2261
= Tx—-2=6lor 7x=63
= x29cm
Hence, the minimum length of the shortest side is 9 cm
and the other sides measure 27 cm and 25 cm.
—8<5x—-3=>-5<5x=-1<x
5x-3<7=5x<10=>x<2
Hence, common solis —1 <x<2
= xe[-1,2)
= a=1,b=2anda+b=3
Let x and x + 2 be two odd natural numbers.

we have, x > 10 ...0)
andx +(x+2)<40 ...(i)
On solving (i) and (ii), we get

10<x<19

So, required pairs are (11, 13), (13, 15), (15, 17) and
(17,19)

ASSERTION - REASON TYPE QUESTIONS

56. () Let us consider some inequalities :

ax +b<0 ()
ax+b>0 ... (ii)
ax +b<0 ... (iii)
ax+b>0 ... (iv)
ax +by>c . (V)
ax +by<c ... (Vi)
ax’> +bx +c¢> 0 ... (vii)
ax’> +bx +¢<0 ... (viii)

Inequalities (i), (ii), (v) and (vii) are strict inequalities,
while inequalities (iii), (iv), (vi) and (viii) are slack
inequalities.

Both Assertion and Reason are correct but
Reason cannot explain Assertion.
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Assertion is false, Reason is true because if

57. @
a_b

a<b,c<0,then —>—.

C C

58. () Wehave, |3x —-5|>9

= 3x-5<-9o0r3x-5>9
= 3x<-4or3x>14
—4 14

= X<—/— orx> —_—
3 3

=3 )5
X e 33 35 .

Both Assertion and Reason are correct but Reason is
not correct explanation for the Assertion.
Both are correct.
Both are correct; Reason is not the correct explanation
of Assertion.
Both Assertion and Reason are correct but Reason is
not the correct explanation.
Reason: 5x-3<7
= xX<10=>x<2
= xe(—,,2)
Assertion is correct.
3x+8>2=3x>-6
= x>-2
= xe{-1,0,1,2,...}
Reason is incorrect.
4x+3<5x+7
X<4=x>-4
= xe(4,,)
Assertion is correct. Reason is incorrect.
Ifa point satisfying the line ax + by = c, then it will lie
on the line.
Both are correct but Reason is not the correct
explanation.
Assertion is incorrect. Reason is correct.

59. (b)

60. (b)
61. (b)

62. (b)

63. (o)

64. (c)

65. (b)

66. )

CRITICAL THINKING TYPE QUESTIONS

67. (¢) Ifxcmis thebreadth, then

2(3x+x)> 160= x> 20
|x—1]£3=-3<x-1<3 =5 2<x<4
and|x—1|21l=>x-1<-1lorx—-12>1
= x<0or x2>2

Taking the common values of x, we get

x €[-2, 0]U[2, 4]
Let x be the marks obtained by student in the annual
examination. Then,
62 +48+x

68. (¢)

69. (a)

= 60

or 110+x>180

or x2>70

Thus, the student must obtain a minimum of 70
marks to get an average of at least 60 marks.

70. ()
71. ®)
72. (b)

Let Ravi got x marks in third unit test.

Average marks obtained by Ravi
B Sum of marks in all tests B 70+75+x 145+x
B Number of tests B 3 3
Now, it is given that he wants to obtain an average
of at least 60 marks.
At least 60 marks means that the marks should be
greater than or equal to 60.

o 1454+ x .

ie. 3 >

= 145+x>60x3

= 145+x>180

Now, transferring the term 145 to R.H.S.,

x>180-145 = x2>35

i.e. Ravi should get greater than or equal to 35 marks

in third unit test to get an average of at least 60 marks.
Minimum marks Ravi should get = 35.

Let numbers are 2x and 2x + 2

Then, according to the question,

5
2X>53X>E

and2x +2>5=2x>5-2

3
= 2x>3:x>5

and 2x +2x +2 <23 = 4x <23 -2

<2
XSy

Now, plotting all these values on number line

= 4x<21 =

Lo

o—>
J J J
T T T
-0 3 5 21 +oo
2 2 4
< o

5 21
From above graph, it is clear that x € (E’Ij in

which integer values are x = 3, 4, 5.

When x = 3, pairis (2 x 3,2 x 3 +2) = (6, 8)

When x =4, pair is (2 x 4,2 x 4+ 2) = (8, 10)

When x =5, pairis (2 X 5,2 x 5+ 2) = (10, 12)
Required pairs are (6, 8), (8, 10), (10, 12).

Let the shortest side be x cm.

Then, by given condition, second length = x + 3 cm

Third length = 2x cm

Also given, total length = 91

Hence, sum of all the three lengths should be less

than or equal to 91

x+x+3+2x<91

= 4x+3<091

Subtracting (-3) to each term,

—3+4x+3<91-3

= 4x<88
44 T X7
= x<22cm .. (1)

Again, given that
Third length > second length + 5
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= 2x2(x+3)+5
= 2x2x+((3+5)
Transferring the term x to L.H.S.,
2x —x 28
= x28 ... (ii)
From equations (i) and (ii), length of shortest board
should be greater than or equal to 8 but less than
or equal to 22, i.e., 8 <x < 22.
Let breadth of rectangle be x cm.
Length of rectangle = 3x

Perimeter of rectangle = 2(Length + Breadth)
=2(x+3x)=8x
Given, Perimeter > 160 cm
8x > 160
Dividing both sides by 8,
x >20 cm
We have, 2 < [x — 3| < 4
Case I : If x < 3, then
2<|x-3|<4
= 2<-(x-3)<4
= 2<-x+3<4
Subtracting 3 from both sides,
-1<=x<1
Multiplying (—1) on both sides,
-1<x<1
= xe(-1,1]
Case II : If x > 3, then
2<|x-3|<4
= 2<x-3<4
Adding 3 on both sides,
= 5<x<7
Hence, the solution set of given inequality is
xe(1,11U[5 7).
We have

MA

CA

Q= x 100

MA
= IQ=— x 100

12

EEVIN
3

Given, 80 <1Q <140

[+ CA =12 years]

25
80 S?MA <140

=
— 240 < 25MA <420
240 4 220
= 5 SMAS T
— 96<MA<I168

The inequalities are :
750x + 150y < 15000

ie 5x +y<100 .. ()
X +y<60 ... (1)
x>0 ... (iii)
y>0 .. (1v)
The lines corresponding to (i) and (ii) are

5x +y=100 e (V)
x+y=060 .. (vi)

Table for 5x + y= 100

77.

@

X 0 |20
y [100] O
Table for x + y = 60
x | 0|60
y |[60] 0

First, draw the lines (v) and (vi)
5(0) + 0 <100
i.e., 0 <100, which is true.
Therefore, inequality (i) represent the half plane

made by the line (v), which contains the origin.
Y

\\ S,
.4 7

v’
Again, 0 + 0 < 60

i.e. 0 <60, which is true.

Therefore, inequality (ii) represent the half plane
made by the line (vi) which contains origin. Inequality
x > 0 represent the half plane on the right of y-axis.
Inequality y > 0 represent the half plane above x-axis.
The given system of inequalities

x+2y<10 .. (1)
x+y>1 ... (1)
x—-y<0 ... (1i1)
x>20,y>20 .. (1v)
Step I: Consider the given inequations as strict
equations,

e x+2y=10,x+y=1,x-y=0
and x=0,y=0
Step II: Find the points on the x-axis and y-axis for

x+2y=10
0 10
y 5 0
and xt+y=1
0 1
1 0
For x-y=0
X 1
y 1

Step III: Plot the graph of x + 2y =10, x + y =1,
x —y = 0 using the above tables.

Step IV: Take a point (0, 0) and put it in the
inequations (i) and (ii),

0+0<10 [true]
So, the shaded region will be towards origin,
and 0+02>1 [false]

So, the shaded region will be away from the origin.
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79.

)
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Again, take a point (2, 2) and put it in the inequation
(iv), we get
220,220 [true]
So, the shaded region will be towards point (2, 2).
And take a point (0, 1) and put it in the inequation
(iii), we get

0-1<0 [true]
So, the shaded region will be towards point (0, 1).
Y
%\{ 10/3, 10/3)
o O\ AN,
\\Q\/ = //\
+><

Thus, the common shaded region shows the solution

of the inequalities.

(i) Consider the line x + y = 8. We observe that the
shaded region and origin lie on the same side of
this line and (0, 0) satisfies x + y < 8. Therefore,
x +y < 8 is the linear inequality corresponding
to the line x + y = 8.

(i) Consider x + y = 4. We observe that shaded
region and origin are on the opposite side of
this line and (0, 0) satisfies x + y < 4. Therefore,
we must have x +y > 4 as linear inequalities
corresponding to the line x +y = 4.

(ii)) Shaded portion lie below the liney=5. So,y< 5
is the linear inequality corresponding to y = 5.

(iv) Shaded portion lie on the left side of the line
x = 5. So, x £ 5 is the linear inequality
corresponding to x = 5.

(v) Also, the shaded region lies in the first quadrant
only. Therefore, x > 0, y > 0.

In view of (i), (ii), (iii), (iv) and (v) above the linear

inequalities corresponding to the given solutions are:

x+y<8x+y=>24,y<5x<5,x>20andy=>0.

Let the 2% boric acid solution be x L.

Mixture = (640 +x)L

Now, according to the question, two conditions arise :

L 2% of x + 8% of 640 > 4% of (640 + x)

I. 2% of x + 8% of 640 < 6% of (640 + x)

From condition I,

2 4
— xx4+— >— +
100 “ X 100 ¥ 6407 7gp X 640+ %)

Multiplying both sides by 100,

100 x [2 8 ><640}> 4640+ %) x 100
_— — X X
100 T 100 100 ¢ x)

= 2x+ 8 x 640 >4 x 640 + 4x

Transferring the term 4x to L.H.S. and the term
(8 x 640) to R.H.S.

2x —4x >4 x 640 — 8 x 640

= -2x>640(4-738)

= -2x>-4x640

Dividing both sides by -2,

80.

81.

82.

@

@

©

-2x < —4 X 640
-2 -2

= x<2x640

= x<1280 .. (D)

From condition II,
2

— x 640 <— 6
100

+
* X700 100

x (640 + x)

640 —
100 T 100 }<[6X64O+6x]><

= 2x+ 8 x 640 <6 x 640 + 6x
Transferring the term 6x to L.H.S. and the term
(8 x640) toR.H.S.,
2x — 6x <6 % 640 — 8 x 640
= 4x<640(6-8) = —4x<-2x0640
Dividing both sides by —4,
—4x S -2 X640
—4 —4
= x>320 .. (i)
Hence, from equations (i) and (ii),
320 <x<12801i.e., x € (320, 1280)
The number of litres to be added should be greater
than 320 L and less than 1280 L.
Given, C(x) =26000 + 30x
and R(x)=43x
Profit = R(x) — C(x)
= 43x — (26000 + 30x) = 13x — 26000
For some profit, 13x — 26000 > 0
= 13x > 26000
= x > 2000
Let x litres of 30% acid solution is required to be
added. Then,
Total mixture = (x + 600) litres
30% of x + 12% of 600 > 15% of (x + 600)

2x 8
= 100%| ——+—X

and

30% of x + 12% of 600 < 18% of (x + 600)
ox 12 15

o To0 " 100 (600 100(X )

4 22212 600y« 22 600

and 50 * Too (600 < 150 (x +600)

or  30x+7200>15x+9000

and 30x+7200<18x+ 10800

or 15x > 1800 and 12x <3600

or x>120andx <300

ie. 120 <x <300

Thus, the number of litres of the 30% solution of

acid will have to be more than 120 litres but less than
300 litres.

We have XT3FX
X+2
|X+3|+x |x+3|72
— - 1>0>——— >0
X+2 X+2

Now, two cases arise :
Case I : When x + 3 >0, i.e. x > —3. Then,
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|x+3|-2 x+3-2
X+2 X+2
x+1
= x+2 ~

= {x+1)>0andx+2>0}

oo {x+1<0andx+2<0}

= {x>-land x> -2} or {x <-1and x <-2}
= x>-lorx<-2

= X € (-1,o) orx e (-, -2)

= x e (-3,-2)u (-1, ©) [Since x > -3] . ()
Case Il : When x +3<0,1.e. x<-3
|x+3|72 - —x—-3-2 -
X+2 X+ 2
7(x+5) X+35
— > 0= <0
X+2 X+2

= (x+5<0andx+2>0)or(x+5>0andx+2<0)
= (x<-5andx>-2)or (x>-5and x <-2)

it is not possible.

= xe€(-5,-2) .. (i)
Combining (i) and (ii), the required solution is

x € (-5,-2) U (-1, o).

(¢) We have, |2x — 3| <|x + 5]

= |2x-3|—|x+5/<0

3-2x+x+5<0,x<-5

3-2x-x-5<0, x—5<x$E
= 2

3

2x -3-x-5<0, x>5

x>8 x<-5

X>——, -5<x<—
=

Xx<8 x>—

84. ()
85. (0
86. ()
87. O
88. (@

x - 1)2 is always positive except when x = 1 (and
then it is 0)

Solution is when x + 4 <0 and x # 1
Le.x<—-4 x=#1

X € (oo, —4).
1+i >2
X

3 3
Casel: 1 +; >2:>; > 1 (Clearly x > 0)

= 3>xorx<3

3 3
Casell: 1 +; <2 :>; <=3 (Clearly x < 0)

= 3>3x=-1<xorx>-1

Hence, either 0 <x <3 or-1<x<0

[2x = 3| <|x + 2]

= —[x+2|<2x-3<|x+ 2] .. (D)

CaseI: x +2 > 0. Then by (i),
-(x+2)<2x-3<x+2

= —x-2<2x-3<x+2

1
= 1<3xandx<5:§ <x<5

Case I : x + 2 < 0. Then by (i),
(x+2)<2x-3<-(x+2)
= —(x+2)>2x-3>(x+2)

1
= 1>3xandx>5 35 <xandx >S5, Not possible.

1
X+—|>2 [Clearly x = 0]
X
x2+1 x2 +1 5
= 2=>—FT—— >2[-x"+1>0]
X x|
= X2+1>2\x|
= [xP=2|x|+1>0=(|x|-1)*>0
= [x|zl=>x=-1,1

S xeR-{1,0,1}.
From the graph,
-Tx+4y<14 |
3x+4y <18

x—-6y<3
2x+3y>3
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PERMUTATIONS AND
COMBINATIONS

CONCEPT TYPE QUESTIONS

Directions : This section contains multiple choice questions. Each
question has four choices (a), (b), (c) and (d), out of which only
one is correct.

1.

10.

11.

If36P  :3%P, . ;=30800: 1, then the value of s
(@) 4l (b) 14 (c) 10 (d) 51
i 2C8 : Il*2P4 =57 : 16, then the value of n is:

@ 20 (b) 19 © 18 () 17
If3°C_, ,=30C_,, then r equals:
@ 8 ®) 15 © 30 (@ 32

The sum of the digits in the unit place of all the numbers
formed with the help of 3, 4, 5, 6 taken all at a time is

(a) 432 (b) 108 () 36 d 18

In an examination, there are three multiple choice questions
and each question has 4 choices. Number of ways in which
a student can fail to get all answers correct is :

@ 1 (b) 12 (c) 27 (d) 63

How many arrangements can be made out of the letters of
the word “ MOTHER?” taken four at a time so that each
arrangement contains the letter 'M"?

(@) 240 (b) 120 (c) 60 (d) 360

In how many ways can a bowler take four wickets in a single
6-ball over ?

(@ 6 (b) 15 () 20 (d) 30

There are four chairs with two chairs in each row. In how
many ways can four persons be seated on the chairs, so
that no chair remains unoccupied ?

(@ o6 (b) 12 (c) 24 (d) 48

If a secretary and a joint secretary are to be selected from a
committee of 1 1 members, then in how many ways can they
be selected ?

(@) 110 (b) 55 (c) 2 @ 1
A bag contains 3 black, 4 white and 2 red balls, all the balls
being different. Number of selections of atmost 6 balls
containing balls of all the colours is

(@) 1008 (b) 1080 (c) 1204 (d) 1130
Number of ways in which 20 different pearls of two colours
can be set alternately on a necklace, there being 10 pearls of
each colour.
(@ 69
(0 4x(8!ly

) 12!
) 5x(9

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

Number of words each containing 3 consonants and 2 vowels
that can be formed out of 5 consonants and 4 vowels is
(@) 3600 (b) 7200 (c) 6728 (d) 2703
Every body in a room shakes hands with every body else. If
total number of hand-shaken is 66, then the number of
persons in the room is
(@ 1 (b) 10 () 12 d 19
Number of different seven digit numbers that can be written
using only the three digits 1, 2 and 3 with the condition that
the digit 2 occurs twice in each number is
(a) 652 (b) 650 (c) 651 (d 640
Total number of eight digit numbers in which all digits are
different is

8.7! b 5.8! d
@ 5 ® 5 © 5 @
Number of words from the letters of the words BHARAT in
which B and H will never come together is
(@ 210 (b) 240 (c) 422 (d) 400
Four couples (husband and wife) decide to form a committee
of four members, then the number of different committees
that can be formed in which no couple finds a place is
@ 15 (b) 16 (c) 20 @ 21
Number of different ways in which 8 persons can stand in a
row so that between two particular person A and B there are
always two person is
@ 1 (b) 13 () 15 (d) 16
Total number of four digit odd numbers that can be formed
using 0, 1,2, 3, 5, 7 (using repetition allowed) are
(@ 216 (b) 375 (c) 400 d 720
Ifthe letters of the word SACHIN are arranged in all possible
ways and these words are written out as in dictionary, then
the word SACHIN appears at serial number
(@) 601 (b) 600 (c) 603 (d) o602
How many different words can be formed by jumbling the
letters in the word MISSISSIPPI in which no two S are
adjacent?

@) 8.°C,.’C, (b) 6.7.3C,

(c) 6.8.7C, @ 7.5C,.%¢C,

How many different nine digit numbers can be formed from
the number 223355888 by rearranging its digits so that the

odd digits occupy even positions ?
(@ 16 (b) 36 () 60

8.9! 9.9!

d 180



23.

24,

25.

26.

27.

28.

29.

30.

31.
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The number of ways in which four letters of the word

MATHEMATICS can be arranged is given by

(@ 136 (b) 192 (c) 1680 (d) 2454

In how many ways can this diagram be coloured subject

to the following two conditions?

(1) Each of'the smaller triangle is to be painted with one
of three colours: red, blue or green.

(i) No two adjacent regions have the same colour.

(@ 20 (b) 24 (c) 28 (d) 30

There are four bus routes between A and B; and three bus
routes between B and C. A man can travel round-trip in
number of ways by bus from A to C via B. If he does not
want to use a bus route more than once, in how many
ways can he make round trip?

@ 72 (b) 144 (c) 14 (d 19

In how many ways 3 mathematics books, 4 history books,
3 chemistry books and 2 biology books can be arranged on
a shelf so that all books of the same subjects are together?
(@) 41472 (b) 41470  (c) 41400 (d) 41274

The number of ways of distributing 50 identical things
among 8 persons in such a way that three of them get
8 things each, two of them get 7 things each, and
remaining 3 get 4 things each, is equal to

o (501)(8Y)
@f@f@f@&@o
501 (8!
O sy 7y @y
o 00
8 (7 (@)
8))
d —5 =

(3% (2)
If eleven members of a committee sit at a round table so
that the President and Secretary always sit together, then
the number of arrangements is
(@ 10'x2 (b) 10! (©) 9'x2 (d) 11!Ix2!
ABC is a triangle. 4, 5, 6 points are marked on the sides
AB, BC, CA, respectively, the number of triangles on
different side is
(@ (@+5+6)! b) G-HBE-1H®6G-1)
(c) 5St4le! (d 4x5x%x6
Total number of words formed by 2 vowels and
3 consonants taken from 4 vowels and 5 consonants is
equal to
(@ 60 (b) 120 (¢) 7200 (d) 720
The number of parallelograms that can be formed from a
set of four parallel lines intersecting another set of three
parallel lines is
(@ 6 (b) 18

© 2 @9

32.

34.

3s5.

36.

37.

38.

39.

40.

41.

42.

43.

44.

The number of ways in which 3 prizes can be distributed
to 4 children, so that no child gets all the three prizes, are
(a &4 by 62 () 60 (d) None of these
If the letters of the word RACHIT are arranged in all
possible ways as listed in dictionary. Then, what is the
rank of the word RACHIT?

(@) 479 (b) 480 (c) 481 (d) 482

The number of chords that can be drawn through 21
points on a circle, is

(a) 200 (b) 190 (c) 210 (d) None of these
The number of ways a student can choose a programme
out of 5 courses, if 9 courses are available and 2 specific
courses are compulsory for every student is

(@ 35 (b) 40 (c) 4 (d) 120

The number of ways in which we can choose a committee
from four men and six women so that the committee
include at least two men and exactly twice as many
women as men is

(a % (b) 126 (c) 128 (d) None of these
A father with 8 children takes them 3 at a time to the
zoological garden, as often as he can without taking the
same 3 children together more than once. The number of
times he will go to the garden is

(a) 56 (b) 100 (o) 112 (d) None of these
4 buses runs between Bhopal and Gwalior. If a man goes
from Gwalior to Bhopal by a bus and comes back to
Gwalior by another bus, then the total possible ways are
(@ 12 (b) 16 (c) 4 d 8

Six identical coins are arranged in a row. The number of
ways in which the number of tails is equal to the number
of heads is

(@ 20 (b) 9 (c) 120 (d) 40

The figures 4, 5, 6, 7, 8 are written in every possible order.
The number of numbers greater than 56000 is

(@ 72 (b) % () 0 (d) 98

There are 5 roads leading to a town from a village.
The number of different ways in which a villager can go
to the town and return back, is

(@ 25 (b) 20 (c) 10 ) 5

The number of numbers that can be formed with the help
of the digits 1, 2, 3, 4, 3, 2, 1 so that odd digits always
occupy odd places, is

(@) 24 (b) 18 (¢ 12 (d) 30

In a circus, there are ten cages for accommodating ten
animals. Out of these, four cages are so small that five out
of 10 animals cannot enter into them. In how many ways will
it be possible to accommodate ten animals in these ten cages?
(a) 66400 (b) 86400 (¢c) 96400 (d) Noneofthese
On the occasion of Deepawali festival, each student of a
class sends greeting cards to the others. If there are
20 students in the class, then the total number of greeting
cards exchanged by the students is

@@ 2C, (b) 220G,

(¢) 2-2p, (d) None of these
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45.

46.

To fill 12 vacancies, there are 25 candidates of which five
are from scheduled caste. If 3 of the vacancies are
reserved for scheduled caste candidates while the rest are
open to all, then the number of ways in which the
selection can be made

@) 5C3 y 22C9 (b) 22C9 _ 5C3

(¢ 22C3 + 5C3 (d) None of these

12 persons are to be arranged to a round table. If two
particular persons among them are not to be side by side,
the total number of arrangements is

@ 9(100) (b) 2(100) () 458! (d) 10!

STATEMENT TYPE QUESTIONS

Directions : Read the following statements and choose the correct
option from the given below four options.

47.

48.

49.

50.

51.

The number of 3 letters words, with or without meaning

which can be formed out of the letters of the word

‘NUMBER’.

Statement I : When repetition of letters is not allowed

is 120.

Statement II : When repetition of letters is allowed is 216.

Choose the correct option.

(@) Only Statement I is correct

(b) Only Statement II is correct

(c) Both I and II are correct

(d) Both I and II are false

The number of 4 letter words that can be formed from

letters of the word ‘PART’, when:

Statement I : Repetition is not allowed is 24.

Statement II : Repetition is allowed is 256.

Which of the above statement(s) is/are true?

(@ Onlyl (b) Only Il

(c) Both I and II (d) Neither I nor II

Consider the following statements:

Statement I : The number of diagonals of n-sided

polygon is "C, — n.

Statement II : A polygon has 44 diagonals. The number

of its sides are 10.

Choose the correct option from the choices given below.

(@ OnlyI is true (b) Only II is true

(c) Both I and II are true (d) Both I and II are false

A committee of 7 has to be formed from 9 boys and 4 girls.

L In 504 ways, this can be done, when the committee
consists of exactly 3 girls.

II. In 588 ways, this can be done, when the committee
consists of at least 3 girls.

Choose the correct option.

(@) Onlylistrue. (b) OnlyIlis true.

(¢) Botharetrue. (d) Both are false.

Consider the following statements.

L nCr+2n r_]+11 r_2:n+2cr
L "C,="C,=p=q orp+tq=n

Choose the correct option.

52.

53.

54.

5S.

56.

57.

(@ Onlylis true. (b) OnlyIlis true.

(c) Bothare true. (d) Both are false.

Consider the following statements.

L Value of 1°Cg + 15Cy — 15C, — 15C; is zero.

II. The total number of 9 digit numbers which have all
different digits is 9!

Choose the correct option.

(@) Onlylistrue (b) OnlyIlis true.

(¢) Botharetrue. (d) Both are false.

Consider the following statements.

. Three letters can be posted in five letter boxes in 3°
ways.

II. Inthe permutations of n things, r taken together, the
number of permutations in which m particular things
occur together is "™P__ X P_ .

Choose the correct option.

(a) Only I is false. (b) Only II is false.

(c) Both are false. (d) Both are true.

Consider the following statements.

I Ifsome or all n objects are taken at a time, the number
of combinations is 2" — 1.

II. An arrangement in a definite order which can be
made by taking some or all of a number of things
is called a permutation.

Choose the correct option.

(a) Only I is true. (b) Only II is true.

(c) Both are true. (d) Both are false.

Consider the following statements.

I If there are n different objects, then "C, = "C __,
0<r<n.

II. If there are n different objects, then "C, + "C_,
=mIC,0<r<n

Choose the correct option.

(a) Both are false. (b) Both are true.

(¢) Only I is true. (d) Only II is true.

Consider the following statements.

L If "P.="P,, and "C, = "C_,
n and r are 3 and 2 respectively.

II. From a class of 32 students, 4 are to be chosen for
a competition. This can be done in 32C2 ways.

Choose the correct option.

(a) Only I is true. (b) Only II is true.

(c) Both are false. (d) Both are true.

Consider the following statements.

I If n is an even natural number, then the greatest
among "C,, "C, , "C,, ..., "C is "C ).

II. If n is an odd natural number, then the greatest

then the values of

n
. C,_
among "C, "C,, "C, ..., "C, is ”71 or "Cpy -
2

Choose the correct option.
(@) Only I is false.
(c) Both are true.

(b) Only II is true.
(d) Both are false.



58.

59.
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Consider the following statements.
Ifn is a natural number and r is non-negative integer such
that 0 <r < n, then
— ntl
L "C.+"C_, =""C,

= 2o G
B
Choose the correct option.
(@) Only I is true. (b) Only II is true.
(¢) Both are true. (d) Both are false.
Consider the following statements.
I The continued product of first n natural numbers is
called the permutation.
II. L.CM of4!,5! and 6! is 720.
Choose the correct option.
(@) Only I is true.
(c) Both are true.

. °C

T

(b) Only II is true.
(d) Both are false.

MATCHING TYPE QUESTIONS

Directions : Match the terms given in column-I with the terms
given in column-II and choose the correct option from the codes
given below.

60.

61.

Column -1 Column -1I1

7!
A. ;equals 1. 28

!
B. _ 12t equals 2. 42

(101 (2!
8!

C. —— equals 3. 66

6!x2!
Codes:

A
(@ 1
(b) 1
(c) 3
(d 2
Using the digits 1, 2, 3, 4, 5, 6, 7, a number of 4 different
digits is formed. Find :

W N W™
»—ar—a[\)wo

Column - I Column - 11
A. How many numbers are formed? 1. &0
B.  How many numbers are exactly 2. 200
divisible by 2?
C.  How many numbers are exactly 3. 360
divisible by 25?
D. How many of these are exactly 4 40
divisible by 4?

Match the questions in column-I with column-II and
choose the correct option from the codes given below.
Codes:

A B C D
@1 2 3 4
b3 1 4 2
©1 3 4 2
@4 2 3 1

62.

63.

64.

65.

Column -1

Column -11

(A) Valueofn,if
(n+2)! =2550xn!, is
(B) Valueofn,if
(n+1)! =12 (n-1)!,1s
(©) Valueofx, if
1 I x|
AT
(D) ValueofP(15, 3)
is
(E) Valueofn,if
2.P(5,3)=P(n, 4),is

@
@
A

@
©)

5

121

2730

49

Codes

A
(a) 4
(b) 1
(c) 4
(d 1

LN W L™
W wuwnA

DWW
.[;»—A.br—im

Column-I

Column-I1

(A) IfP(n,4)=20.P(n,2)
then the value of n is
®B) °P.=26P
© °P.=°P,_,
8!

(D) Value of 6I1x21 is

(1) 28

@ 4

A

@

7

3

Codes

A
(@ 4
(b) 3
() 4
d 3

I S N N vs)
N W= NN

.—;—N»—AU

Column -1

Column -1I

(A) If "Cg="C,.Find "C,.
(B) Determine nif
MC,:1Cy=12:1
Determine 7 if
Cy:nCy=11:1
If"Cq ="C, then

the value of "C, is

©
D)

O
@

A)
@

5
91

6

45

Codes

A
(a) 4
(b) 4
() 2
d 2

W — = W
— W W - N

EaNE SN NSl S B

Column - 1

Column -II

(A) If"P,=720 and
"C, =120, then the
value of ‘r’ is

B) If2C,:"Cy=11:1,
then the value of ‘n’ is

©) If "2cq : "2p, =57:16,

then the value of ‘n’ is
(D) Value of 100C98 is

) 3

) 4950

@) 19

@6
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66.

Codes

A B C D
(@ 1 4 3 2
(b) 1 3 4 2
(¢ 2 4 3 1
d 2 3 4 1

How many words (with or without dictionary meaning)
can be made from the letters of the word MONDAY,
assuming that no letter is repeated, if

Column - I Column - II
A. 4 letters are used at a time 1. 720
B. All letters are used at a time 2. 240
C. All letters are used but the first 3. 360
is a vowel

Match the statements in column-I with column-II and
choose the correct options from the codes given below.
Codes:

A B C
@1 2 3
® 3 1 2
© 2 1 3
@3 2 1

INTEGER TYPE QUESTIONS

Directions : This section contains integer type questions. The
answer to each of the question is a single digit integer, ranging
from 0 to 9. Choose the correct option.

67.

68.

69.

70.

71.

72.

73.

74.

75.

If "Cy="Cg, what is the value of "C,, ?

(@ 1 () 0 (© 3 (d 17
If 19C =10C__ ,, then the value of x is
@ 5 (b) 4 © 3 d 2

Let T, denote the number of triangles which can be formed
using the vertices of a regular polygon of n sides. If
T,,,—T,=21,then nequals’

@ 5 (b) 7 () 6 d 4

Total number of ways of selecting five letters from letters of
the word INDEPENDENT is

(@ 70 by 72 (o) 75 (d) &

i + i = i —»Hn :
If o1 7!—8!,thenthevalue0fx—2 . The value of m is
@@ 2 (b) 4 (c) 6 (d 5

n!
Value of (n—1)! whenn=6,r=2is 5 m. The value of mis

(@ 2 (b) 4 (© 6 @ s
Findnif’“lP3 :"Py=1:9

(@ 2 () 6 (c 8 @ 9
Determine n if 2”C3 "C,=12:1

@ 5 () 3 (© 4 @ 1

Let T, denote the number of triangles which can be formed
using the vertices of a regular polygon of # sides.
IfT T,=21, then n equals’

S ) 7 © 6

@ 5 (d) 4

76.

77.

78.

79.

80.

81.

82.

83.

84.

8s.

The number of values of r satisfying the equation

39 Copy - 39Cr2 _ 39Cr2—1 _ 39C3r is

@ 1 (b) 2 (c) 3 d 4

What is the value of "P?

Wo O @ @5

What is the value of "C,?

@ 0 (b) o (c) r d 1

What is the value of "C,)?

(@ 0 (b) e

© 1 (d) None of these

I[f"Cy="Cq, what is the value of "C |, ?

(@ 1 (b) 0 (© 3 @ 17

If 19C =10C__ ,, then the value of x is

@ 5 (b) 4 (© 3 d 2
Ifthe ratio 2”C3 :"Cyisequal to 11: 1, nequals

@ 2 (b) 6 (© 8 d 9

The number of combinations of 4 different objects A, B, C,
D taken 2 at a time is

(@ 4 (b) 6 © 8 d 7
IflzPr= 11P6 +6. 11P5, then r is equal to:

(@ o6 (b) 5

) 7 (d) None of these

(3C, —8C,+8C,—3C, +8C—8C, +8C,—3Cy) equals:

@ 0 ) 1 @© 70 () 256

ASSERTION - REASON TYPE QUESTIONS

Directions : Each of these questions contains two statements,
Assertion and Reason. Each of these questions also has four
alternative choices, only one of which is the correct answer. You
have to select one of the codes (a), (b), (c) and (d) given below.

(@)
(b)

(©
(d)

86.

87.

88.

Assertion is correct, reason is correct; reason is a correct
explanation for assertion.

Assertion is correct, reason is correct; reason is not a
correct explanation for assertion

Assertion 1is correct, reason is incorrect

Assertion is incorrect, reason 1is correct.

Assertion : If the letters W, I, F, E are arranged in a row
in all possible ways and the words (with or without
meaning) so formed are written as in a dictionary, then the
word WIFE occurs in the 24 position.

Reason : The number of ways of arranging four distinct
objects taken all at a time is C(4, 4).

Assertion : A number of four different digits is formed
with the help of the digits 1, 2, 3, 4, 5, 6, 7 in all possible
ways. Then, number of ways which are exactly divisible
by 4 is 200.

Reason : A number divisible by 4, if unit place digit is
divisible by 4.

Assertion : Product of five consecutive natural numbers
is divisible by 4!.

Reason : Product of n consecutive natural numbers is
divisible by (n + 1)!
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89. Assertion : The number of ways of distributing

10 identical balls in 4 distinct boxes such that no box is

empty is 9C3.

Reason The number of ways of choosing any
3 places, from 9 different places is 9C3'

90. Assertion : A five digit number divisible by 3 is to be formed
using the digits 0, 1,2, 3,4 and 5 with repetition. The total

number formed are 216.

Reason : If sum of digits of any number is divisible by 3 then
the number must be divisible by 3.

CRITICALTHINKING TYPE QUESTIONS

Directions : This section contains multiple choice questions.
Each question has four choices (a), (b), (¢) and (d), out of which
only one is correct.
91. "C,+2"C_, +"C_,isequal to:

(a) n+2Cr (b) nCrH

© ™C., (d) None of these

92. If"C f denotes the number of combination of n things taken

r at a time, then the expression "C, +"C,_; +2X"C,

equals
(a) n+1Cr+1 (b) n+2 Cr
(C) n+2 Cr+1 (d) n+1Cr

93. Given 12 points in a plane, no three of which are collinear.
Then number of line segments can be determined, are:

(@ 76 (b) 66 (c) 60 (d) &

94, There are 10 true-false questions in a examination. Then
these questions can be answered in:

(a) 100 ways (b) 20 ways
(c) 512ways (d) 1024 ways

95. The total number of ways of selecting six coins out of 20
one rupee coins, 10 fifty paise coins and 7 twenty five paise
coins is:

(@ C, (b) 56 () 28 (d 29

96. In a chess tournament where the participants were to play
one game with one another, two players fell ill having played
6 games each, without playing among themselves. If the
total number of games is 117, then the number of participants
at the beginning was :

(@ 15 (b) 16 (¢ 17 d 18

97. Inhowmany ways can 10 lion and 6 tigers be arranged in a
row so that no two tigers are together?
@@ 10! x P (b) 10! x10P,
(c) 6!x'P, (d) 6!x'P,

98. In how many ways can the letters of the word
CORPORATION be arranged so that vowels always occupy
even places ?
(@ 120 (b) 2700

(© 720  (d) 7200

nm+2)!+(n+)!(n-1)!
(n+D!I(n-1!

@ 1 (b) Always an odd integer
(c) A perfect square (d) None of these

100. The number of numbers of 9 different non-zero digits such
that all the digits in the first four places are less than the
digit in the middle and all the digits in the last four places
are greater than the digit in the middle is

@ 2@ (b) (412
(c) 8! (d) None of these

101. Number of 6 digit numbers that can be made with the digits
1, 2, 3 and 4 and having exactly two pairs of digits is
(@ 978 (b) 1801 (c) 1080 (d) 789

102. Number of 5 digit numbers that can be made using the digits
1 and 2 and in which at least one digit is different.
(@ 30 (b) 25 (c) 28 (d 31

103. Five balls of different colours are to be placed in three boxes
of different sizes. Each box can hold all five balls, Number or
ways in which we can place the balls in the boxes (order is
not considered in the box) so that no box remains empty is
(@ 150 (b) 160 (c) 12 (d) 19

104. In an examination, there are three multiple choice questions
and each question has 4 choices. Number of ways in
which a student can fail to get all answers correct is
@ 1 (b) 12 (© 27 (d) 63

105. Given 4 flags of different colours, how many different
signals can be generated, if a signal requires the use of
2 flags one below the other?
(@ 12 (b) 13 (c 14 @) 15

106. Four writers must write a book containing 17 chapters.
The first and third writer must write 5 chapters each,
the second writer must write 4 chapters and fourth writer
must write three chapters. The number of ways that can
be found to divide the book between four writers, is

99. Whatis

equal to ?

17! 17!
®)@¥mym ® S
17! 17!

J— d —_—

© (54131 @ (5 x4x3

107. A student has to answer 10 questions, choosing at least
4 from each of parts A and B. If there are 6 questions in
Part A and 7 in Part B, in how many ways can the student
choose 10 questions?
(@) 266 (b) 260 (c) 256 (d) 270

108. In a small village, there are 87 families, of which
52 families have at most 2 children. In a rural development
programme 20 families are to be chosen for assistance,
of which at least 18 families must have at most 2 children.
In how many ways can the choice be made?

52 35

(@) “Ci7C,

(b) 52C,, x ¢, + C,, x FC, + ¢y,
© Pc,+%c,+%c,,

52 35 35 52
(d) C]gx C2+ CIX C19
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109. A boy has 3 library tickets and 8 books of his interest in

110.

111.

112.

113.

114.

115.

116.

the library. Of these 8, he does not want to borrow
Mathematics Part II, unless Mathematics Part I is also
borrowed. In how many ways can he choose the three
books to be borrowed?

(@) 40 (b) 45 (c) 42 (d) 41

There were two women participants in a chess tournament.
The number of games the men played between themselves
exceeded by 52 the number of games they played with
women. If each player played one game with each other,
the number of men in the tournament, was

(@ 10 (b) 11 (¢ 12 @ 13

For a game in which two partners play against two other
partners, six persons are available. If every possible pair
must play with every other possible pair, then the total
number of games played is

@ 9% (b) 45 (c) 30 (d) 60

A house master in a vegetarian boarding school takes
3 children from his house to the nearby dhaba for
non-vegetarian food at a time as often as he can, but he
does not take the same three children more than once.
He finds that he goes to the dhaba (road side hotel)
84 times more than a particular child goes with him.
Then the number of children taking non-vegetarian food
in his hostel, is

@ 15 b) 5 (c) 20 (d 10

The number of circles that can be drawn out of 10 points
of which 7 are collinear, is

(@ 120 (b) 113
(¢ & d 8
Five balls of different colours are to be placed in three

boxes of different sizes. Each box can hold all five balls.
In how many ways can we place the balls so that no box
remains empty?

(@ 50 (b) 100

(c) 150 (d) 200

The number of ways of dividing 52 cards amongst four
players so that three players have 17 cards each and the
fourth player have just one card, is

(@) 2 (b) 52!
a 3 !
(171)
52!
(c) 7 (d) None of these

The number of 3 digit numbers having at least one of their
digit as 5 are
(@) 250
(c) 252

(b) 251
d) 253

117.

118.

119.

120.

121.

122.

123.

124.

The number of 4-digit numbers that can be formed with
the digits 1, 2, 3, 4 and 5 in which at least 2 digits are
identical, is

@) 505 (b) 4°-5

(c) 600 (d) None of these

If the letters of the word KRISNA are arranged in all
possible ways and these words are written out as in a
dictionary, then the rank of the word KRISNA is

(@) 324 (b) 341

(c) 359 (d) None of these

How many numbers lying between 999 and 10000 can be
formed with the help of the digits 0, 2, 3, 6, 7, 8, when the
digits are not repeated?

(@) 100 (b) 200

(c) 300 (d) 400

Eighteen guests are to be seated, half on each side of a
long table. Four particular guests desire to sit on one
particular side and three others on the other side of the
table. The number of ways in which the seating
arrangement can be done equals

@ ''C, O b) 'O’

©) 6P0 x 3 P, (d) None of these

At an election, a voter may vote for any number of
candidates not greater than the number to be elected.
There are 10 candidates and 4 are to be elected. If a voter
votes for at least one candidate, then the number of ways
in which he can vote, is

(a) 6210 (b) 385

(c) 1110 (d) 5040

A student is to answer 10 out of 13 questions in an
examination such that he must choose at least 4 from the
first five questions. The number of choices available to
him is

(a) 140 (b) 196

(c) 280 (d) 346

Ten persons, amongst whom are A, B and C to speak at
a function. The number of ways in which it can be done
if A wants to speak before B and B wants to speak before
Cis

10!
@ (b) 3!7!
© “p,-7! (d) None of these

A car will hold 2 in the front seat and 1 in the rear seat.
If among 6 persons 2 can drive, then the number of ways
in which the car can be filled is

(@ 10 (b) 20

(c) 30 (d) None of these
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HINTS AND SOLUTIONS

CONCEPT TYPE QUESTIONS

®)

)

)

! !
5_6'=30800 L
(50— 7)! (51—7)!

n!
16 |and P, = n!
(n—-1)!
(n+2)! ><(n—2—4)!=ﬂ
8(n+2-8)! (n-2)! 16
(n+2)(n+Dn.(n-1) 57
87654321 16
= (n+2)(n+1)n(n-1)=143640
= (n?2+n-2)(1nZ+n)= 143640
= (m2+n)2-2(n2+n)+1=143640+1
= (m2+n-1)2=(379)2
= n*+n-1=379
= n?+n-1-379=0
= n?+n-380=0
= n+20)(n-19)=0
= n=-20,n=19
-+ n is not negative.
- n=19
Let 30Cr+2:30CP2 ..(1)

[-- n?+n—1>0]

We know, If IlCrl =nCr2 ‘thenrt, +1,=n

In above given equation (i), we have
n=30,r,=r+2,r-2=r,

OO Pl ol 2+r—2=2r

andn=30

s 2r=30=r=15

The total number of numbers that can be formed with
the digits 3, 4, 5, 6 taken all at a time = 4P4 =41=24,
Consider the digits at the unit places in all these
number. Each of the digits 3, 4, 5, 6 occurs in 3! =6
times in unit's place. So, total of the digits at the unit
places

=(3+4+5+6)6=108.

[Similary, the sum of the digits in the other places will
alsobe 108]

5.
6. (a
7. ()
8. (0
9. M
10. (a)
1. @
12. (M)
13. (¢)

Student has 4 choices to answer the question.

.. Total no. of ways to answer the question

=4 x4x4=64 (- total choices = 4)

But out of these there is only one way such that all
answers are correct.

.. Required number of ways of (student can fail to get
all answers correct =1 — 64 = 63.

There are six letters in MOTHER, all different,

i.e. arrangement can be made out of the letters of the
word MOTHER taken four at a time with M present in
every arrangement.

So, rest 3 letters can be arrangement from 5 letters

So, total number of ways =4 x 5P3

|
5! 4X5X4X3X2 sy

X =
(5-3)! 2
There are 6 balls in one over and 4 wickets are to be

taken. So, 4 balls are to succeed. This can be done in
6C, ways.
= Required number of ways = ©C 4

6! 6x5

Tanl
First chair can be occupied in 4 ways and second chair

=15

can be occupied in 3 ways, third chair can be occupied
in 2 ways and last chair can be occupied in one way
only. So total number of ways =4 x 3 x 2 x 1 =24,
Selection of 2 members out of 11 has ''C, number of
ways

So, 11C,=55

The required number of selections

=3¢, x4C; x2C, (6Cy +5C, +6Cy) =42 x 41 =1008

1
Ten pearls of one colour can be arranged in 5 (10-1)!

ways. The number of arrangements of 10 pearls of the
other colour in 10 places between the pearls of the first
colour = 10!

1
Required number of ways = 5% 91x 10! =5 (912

3 consonants and 2 vowels from 5 consonants and 4
vowels can be selected in 5C3 X “C2 = 60 ways. But
total number of words with 3 +2 =5 letters=5! ways = 120
.. The required number of words =60 x 120 =7200

If number of persons = n.

Then total number of hand-shaken ="C, =66

= n(n-1)=132

=m+11)(n-12)=0

. n=12 (vn#-11)
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14. (a)

15. @

16. ®)

17. ®)

18. @

19. @

20. (@

21. ()

Other than 2 numbers, remaining five places are filled
by 1 and 3 and for each place there is two conditions.
No. of ways for five places =2 x2x 2 x2x2=23
For 2 numbers, selecting 2 places out of 7 = 7C

. Required no. of ways = ’C,. 25 =652
There are ten digits 0, 1, 2, , 9. Permutations of
these digits taken eight at a time = 1OPg which includes
permutations having 0 at the first. When 0 is fixed at
the first place, then number of such permutations
=°P..
So, required number

_10p _op _ 10! 9! 9.9

b= =572
There are 6 letters in the word BHARAT, 2 of them are
identical. Hence total number of words = 6!/2!= 360
Number of words in which B and H come together

512!
T 120
-~. The required number of words =360 — 120 =240
The number of committees of 4 gentlemen = *C 4=1
The number of committees of 3 gentlemen, 1 wife
=4c; x Ic,
(- after selecting 3 gentlemen only 1 wife is left who
can be included)
The number of committees of 2 gentlemen, 2 wives
=4C, x2C,
The number of committees of 1 gentleman, 3 wives
=4C, %3¢,
The number of committees of 4 wives = 1
.. The required number of committees=1+4+6+4+1
=16
The number of 4 persons including A and B= 6C2
Considering these four as a group, number of
arrangements with the other four = 5!
But in each group the number of arrangements =2! x 2!
.. Required number of ways :6C2 x5Ix2Ix214+1=16
Required number of numbers
=5x 6 x 6 x 4=36x 20=720.
Alphabetical order is
A,C,H,ILN,S
No. of words starting with A = 5!
No. of words starting with C = 5!
No. of words starting with H=5!
No. of words starting with I = 5!
No. of words starting with N = 5!
SACHIN-1
.. Sachin appears at serial no. 601
Firstletusarrange M, , , I, L P, P
7

Which can be done in a1 Ways

Now 4 S can be kept at any of the ticked places in
e , ways so that no two S are adjacent.
Total required ways

Ty 7!

— 8 6, 8
4'2' C4—M C4 7 X C4X C4

22. (¢)

23. ()

24,

25.

26.

27.

28.

29.

b)

@

@

@

©

@

X -X-X-X-X. The four digits 3, 3, 5,5 can be
!
212!
The five digits 2, 2, 8, 8, 8 can be arranged at (X) places

51
"o
Total no. of arrangements = 6x10 = 60 ways
Two pairs of identical letters can be arranged in *C,

41
3121 ways. Two identical letters and two different

arranged at (-) places in -, =6 ways.

—; ways = 10 ways

41
letters can be arranged in 3C, x 'C, x 57 Ways. All

different letters can be arranged in ®P, ways
.. Total no. of arrangements

4! 8!

=3C, 211 3C, xC, X— +

These conditions are satlsﬁed exactly when we do as
follows: First paint the central triangle in any one of
the three colours. Next, paint the remaining 3 triangles,
with any one of the remaining two colours. By the
fundamental principle of counting, this can be done
in 3 x 2 x 2 x 2 =24 ways.
In the following figure :

There are 4 bus routes from A to B and 3 routes from
B to C. Therefore, there are 4 x 3 = 12 ways to go
from A to C. It is round trip so the man will travel
back from C to A via B. It is restricted that man
cannot use same bus routes from C to B and B to A
more than once. Thus, there are 2 x 3 = 6 routes for
return journey. Therefore, the required number of
ways = 12 x 6 = 72.
First, we take books of a particular subject as one
unit. Thus, there are 4 units which can be arranged
in 4! = 24 ways. Now, in each of the arrangements,
mathematics books can be arranged in 3! ways,
history books in 4! ways, chemistry books in 3! ways
and biology books in 2! ways. Thus, the total number
of ways = 4! x 31 x 41 x 31 x 21 = 41472,
Number of ways of dividing 8 persons in three
groups, first having 3 persons, second having 2
8!

312131

=2454,

persons and third having 3 persons = Since

all the 50 things are identical.
8!

(397 (29

So, required number =

Since, out of eleven members, two members sit
together, then the number of arrangements = 9! x 2
(- two members can sit in two ways).

Required number of such triangles

=4C, x°C, x°C, =4 x5x6



30.

31.

32.

33.

34.

3s.

36.

37.

38.

39.

40.

PERMUTATIONS AND COMBINATIONS

©

)
©

©

©

@

@

@

@
@

©

Given 4 vowels and 5 consonants
.. Total number of words = 4C2 X 5C3 x 5!
=6 x 10 x 120 =7200.
Total number of parallelograms formed
=%, xC,=6x3=18
Each of the three prizes can be given to any of the
four children.
. Total number of ways of distributing prizes
=4 x4x4=064
Number of ways in which one child gets all prizes = 4
Number of ways in which no child gets all the
three prizes = 64 — 4 = 60
In the word ‘RACHIT”, the number of words beginning
with A, C, H, I is 5! and the next word we get RACHIT.
. Required number of words
=4x51+1=4x120+1=481
Number of chords that can be drawn through 21
points on circle = Number of ways of selecting 2
points from 21 points on circle
2. 21Xx20
2 2x1
Total number of available courses = 9
Out of these, 5 courses have to be chosen. But it is
given that 2 courses are compulsory for every student,
i.e. you have to choose only 3 courses, out of 7.
Tx6x%x5
6

It can be done in 7C3 ways = = 35 ways.

There are two possibilities :

Men Women
) 2 4
(i) 3 6

(i) Number of ways of choosing a committee of
2 men and 4 women = 4C2 X 6C4
_ 4x3 « 6x5 90
2x1 2x1

(i) Number of ways of choosing a committee of

3 men and 6 women = 4C3 X 6C6
=4x1=4
Required number of ways = 94
Number of times he will go to garden
= Number of ways of selecting 3 children from
8 children

g  38XTx6

3 3x2
Since the man can go in 4 ways and can
back in 3 ways.

Therefore, total number of ways are 4 x 3 =12 ways.
6! 720
Required number of ways = 3131 = 6%6 20

=56

[Number of heads = 3, number of tails = 3 and coins
are identical]

Required number of ways = 5! — 4! — 3!
=120-24-6=90

[Number will be less than 56000 only if either 4
occurs on the first place or 5, 4 occurs on the first
two places].

41.

42.

43.

44.

45.

46.

@
b)

)

b)
@

@

The man can go in 5 ways and he can return in 5
ways. Hence, total number of ways are 5 x 5 = 25.

The 4 odd digits 1, 3, 3, 1 can be arranged in the
41

2121

4 odd places in = 6 ways and 3 even digits

3!
2,4, 2 can be arranged in the three even places in 7

=3 ways

Hence, the required number of ways = 6 x 3 = 18.
At first, we have to accommodate those 5 animals in
cages which cannot enter in 4 small cages, therefore
number of ways are 6PS. Now, after accommodating
5 animals we left with 5 cages and 5 animals,
therefore, number of ways are 5!. Hence, required

number of ways = 6P5 x 51 = 86400.

2. 20C2 {Since two students can exchange cards each
other in two ways}.

The selection can be made in 5C3 x 22C9 ways.
{Since 3 vacancies filled from 5 candidates in 5C3
ways and now remaining candidates are 22 and
remaining seats are 9}.

12 persons can be seated around a round table in
11! ways. The total number of ways in which 2
particular persons sit side by side is 10! x 2!.
Hence, the required number of arrangements
=111 -10! x 21 =9 x 10!

STATEMENT TYPE QUESTIONS

47. () L

48. (©) L

49. (@) L

Number of 3 letter words (repetition not allowed)
=6x5%x4=120
(as first place can be filled in 6 different ways,
second place can be filled in 5 different ways and
third place can be filled in 4 different ways)
II. Number of 3 letter words (repetition is allowed)
=6x06x%x6=216
(as each of the place can be filled in 6 different ways)
Number of 4 letter words that can be formed from
alphabets of the word ‘PART’
=, =41=24
II. Number of 4 letter words that can be formed when
repetition is allowed = 4* =256
In n-sided polygon, the number of vertices = n
. Number of lines that can be formed using n
points = "C,.
Out of these, nC2 lines, n lines from the polygon.
- Number of diagonals = "C, —n
II. Let the number of sides of a polygon = n
Number of diagonal = Number of line segment joining
any two vertices of polygon — Number of sides

="C,—-n
n(n-1) _n(n73)
- > —n= 3
n(n-3)
Now, =44
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127

=n’-3n-88=0
> mh-11)n+8)=0
=n=11
or n = -8 rejected.
50. (¢) (D A committee consisting of 3 girls and 4 boys can
be formed in 4C3 x 9C4 ways

4 9x8XTx6

=4 9c. = —X
C G =" 034 W

=504 ways
(I) A committee having at least 3 girls will consists of
(a) 3 girls 4 boys, (b) 4 girls 3 boys

This can be done in 4C3 ><9C4 + 4C4 X 9C3 ways

4 9x8xTx6 Ix8xT
=—X +1x w
1 1x2x3x4 1x2%3

=504 + 84 ways = 588 ways

ays

51. 0 ) "C,+2"C,_,+"C,_,
=["c,+c, |+ ", + ¢, ]
— n+1Cr + nHCr—l — n+2Cr'

I If ”Cp = ”Cq = ”Cp = "C,,_q
= p=q or p=n—gq[."C,="C,., ]
52. @ 1 13Cy+ 3¢y - 13C,-15C,
_15 15 15 150 —
=1C,+ PC—Cy - °C5=0
II. Total number = 10!-9!=9 x9!
53. (¢) Bothare false
. Correctis53.
(* each one of the three letters can be posted in
anyone of the five letter boxes.)
II.  Statement will be true if m particular things always
occur.
54. (c¢) Both are true statements.
55. () Both are true statements.

n! n!
L 0G= r!(n—r)!: (n—1)![n—(n-71)]!
=r1Cn—r
n! n!
L "G+ = e (=) (ner D)1

n! [1 1 }
= —+
r=D!n-0)! r n-r+1

n! [n—r+1+r} (n+1)!

T @=D!(n-0!| r(n-r+1) Crl(n+1-1)!
56. @ L "P.="P_,
= n-r=1 ...0)
and "C.="C_,
= n-r+l=r=n-2r=-1 ..(3)

On solving (i) and (ii), we get
n=3andr=2
) 1 32!
Il Required no. of ways = °“C, = 41281
57. (¢) Botharetrue.
58. (c) Both statements are true.
59. () 1  Thecontinued product of first n natural numbers
is called the ‘n factorial’.
I 5!=5x4!
6!=6x%x5x 4!
L.C.M.of4!,51,6!=L.C.M.[4!,5x4!,6x5x4!]
=41 x5x6=6!=720

MATCHING TYPE QUESTIONS

60 7! Tx6X5!
. @ A 5T s =42
121 12x11x10!
B0 T lorxaxt
8 8xTx6!
= 6120 6!x2x1
61. (¢) A. The number of 4 different digits=7P4
7!
T (7-4)

=T7x6x%x5x4=2840
B. The numbers exactly divisible by 2
= Number of ways of filling first 3 places
x Number of ways of filling unit’s place
=%, x3

! !
6! ><3=i><3

(6-3)! (3)
=6x%x5x4x3=360
C. Number of 4-digit numbers divisible by 25
= Numbers ending with 25 or 75

S5x4 250r 75

HEnnEE
=5%x4x2=40
(- when numbers end with 25 or 75, the other
two places can be filled in 5 and 4 ways)

D. Number of 4-digit numbers divisible by 4
= Numbers ending with 12, 16, 24, 32, 36, 64, 72,
76,52,56
Now, number ending with 12

=L T =2
4 x5x1x1
Similarly, numbers ending with other number
(16, 24, .....) =20 each
. Required numbers = 10 x 20 = 200
62. @ (A) (n+2)(n+1)n!=2550xn!
= n’+3n-2548=0
= (n+52)(n—-49)=0
= n=49
(B) (n+1)n(n—1)!=12(n-1)!
= n’+n-12=0=@m+4)(n-3)=0
=n=3




PERMUTATIONS AND COMBINATIONS

(C)i|:1+i:|= x Xl
91" 10~ 11x10" 9!
11 X
10 11x10
151 15x14x13x12!

(D)P(15,3)= - 1 =2730

(E)P(n, 4)=2.P(5,3)

n! ) 5!
= (-4 '[(5—3)!}
251

nn-1)(n-2)(n-3)= o

n(n—1)(n—2)(n-3)=5x4x3x2x1
n(n-1) (n-2) (n-3)=5x(5-1) X (5-2) X (5-3)
n=>5

= x=11x11=121

1yl

n! n!
6. @ W) Gan ey
= m-2)!=20(n-4)!
= m2)(n-3)=5x4
= n-3=4=n=7
(B) We have,
Sp=2°6P |

5! 6!
or =2
5-r) [(6—r+1)!}

51 [ 6x5! }
or =2
G-n | @T-r)

1 12
T (5=m (T-r)(6-r)5-r)
or (7-r)(6-r)=12
ord2—-Tr—6r+r?=12
orr—13r+30=0
or2—10r=3r+ 30=0
orr(r—10)-3(r—10)=0
or (r—10)(r—3)=0
orr=10 or r=3

Hence, r=3
[r=10 = 5P10 which is meaningless]
(C©) We have,
5p =6
Pr_ Pr— 1
! !
or 5! _9 6!
5-r) [6—(r=D]!
5! 6x5!
or =
SG-r! (6-r+!
5! 6x5!
or =
G-t T-r
5! 6x%5!

C G T=r6=-r)G—r)!
or (7—7)(6-7)=6
or?—13r+36=0

orr=4,9

orr=4

[r=9 = 3P _which is meaningless]

& BXTX6X5x4x3x2x1
D) 6121 (6x5x4x3x2x1)x(2x1)
_8x7 —og
2x1
64. () (A) We have
nCr:nCnfr
”CZZ”C B
"Cy="C, , =n-2=8orn=10
e, -0, =109 _ s
1x2

B) 2"C;:"C,=12:1
2n(2n-1) 2n-2) n(n-1) _12
123 S 12 1
["C =n(n—l) ...... (n—r+l)}
" 1.2.3........ n
2n(2n—1)2(n—1)>< 2 12
r =—
6 nn-1) 1
. 411(211—1)(n—1)>< 1 —12
3 n(n—1)
2n—1=9,2n=10 or n=5
©  Cy:"Cy=11:1
2n(2n-1)2n-2) n(n-Dr-2) 11

1.2.3 1.2.3 1
; 4n(n—1)(2n—1)>< 6 _E
6 nn-)(n-2) 1
" Mﬂl
n—2
42n—1)=11(n-2) or 8n—4=11n-22
or 3n=18 .. n=6
D) 1Cg="Cs=>n=8+6=14
14 13 »
- :14C = —X—X “C,
2 2 1 0
:5x9x1=91
2 1

720
120= o =r!=6 =r!=3!=r=3

65. @) (A)

(2n)! ><(n—3)!_2
B 23" a1

(2n)(2n-1)(2n-2) 11
n(n-)(n-2) 1

4(2n-1) 11
— =7 =3=18 =>n=6
n—2 1
(n+2)! ><(n—6)!_ﬂ
8l(n—-6)! (n—-2)! 16

©

57
= (n+2)(n+1)(n)(n—1):EX8!

= mM-Dnh+1)n+2)=18x19%x20x21
= n-1=18=n=19
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(D) lOOC98 100C100 98 = 100C2 74, (a) ZnC3 :nC2 =121
100 99 o [“n n o ] :>2n(2n—l)(2n—2)+n(n—l):£
=—x—x"Co| v C==""Cry 1.2.3 121
2 ! " —D...(n—r+1
— 4950 [,,Cr =n(n }
66. (b) A. Number of words using 4 letters out of 6 letters 1.23.0e. n
61 o 2n(2n—-1)2(n—-1) o 2 _ 12
=%p, = 5y = 6X5x4x3=360 6 nn=1) 1
B. Number of words using all letters 4n(2n—-1)(n-1) % [ 12
=P, = 6! =720 3 n(n-1)
C. Number of words starting with vowel 2n—-1=9,2n=10 or n=5
= Number of ways of choosing first letter (out ~ 75. (b) "™ 1C -"Cy=21
of O and A) x Number of ways of arranging " ”C + "C ="l

5 alphabets

=2 x51=2x120=240

INTEGER TYPE QUESTIONS

| !
67. @) n! _ n!
9 (n-9)! 8! (n-98)!
1 1
el =
Ix8l(n—-9)! 8! (n-8)(n-9)!
= l=;:> 9=n-8
9 (n-98)
= 9+8=n=>n=17
’ nC1771 Cy=1 [~ "C,=1]

68. (c) We have 10C =10C__
=>x+x+4—10=>2x 6=>x=3

69. ® ""'C,-"C,=21 - "C.+"C,_ =""IC,
="C,=21 = n=7

70. () There are 11 letters in the given word which are as

follows (NNN) (EEE) (DD)IPT

Five letters can be selected in the following manners :

(i) All letters different : C5 =6

(i1) Two similar and three different : 3C1 5C =30
(iii) Three similar and two different : 2C,. "> C2 =20
(iv) Three similar and two similar : 2C1 ]2
(v) Two similar, two similar and one d1ﬁerent

3C,.4C, =12
.. Total selections=6+30+20+4+12=72
11 1 1 x

@ = 61 76 3760

i(l 1)_ X
7) 8.7.6!

6!
8
7

=X S x=64
8.7

72. (¢) n=6,r=2

n! 6! 6
(-n)! ~ (6-2)1 41=6%3
n—lP3 1 n—1P3 1
73. (@) =s o3
" 9 n''p 9
11
= —=—orn=9

n 9

76.

77.

78.

79.

80.

81.

82.

=10y =21 = n=7
39 39 39 39
b TG mTCL=TC, TG,

39 39 39 39

1
= ¢, 4°C P

—r2=3rorr’=40-3r =7r=0,3 or -8,5
3 and 5 are the values as the given equation is not defined
by »=0 and »=-8. Hence, the number of values of 7 is 2.

(b) nP =I/l—!=}’l_!=l
0 -0y n!

I n! _ n! n! !
@ C”_n!(n—n)!_n!O! Tl
D0 T 01m—0) 0l a!

.. nC17:17C17:1 I:,., nanl]
@) n! _ n!
9 (n-9)! 8!(n—-8)!
1! 1!
e =
9x81(n—9)! 8! (n—8)(n-9)!
l:;:>9:n—8
9 (n-9)

= 9+8=n=>n=17

0, =1C, =1 [ "C,=1]
(¢) We have 10Cx IOCX +

4
= x+x+4=10= 2x=6= x=3
(b) We have,
MC,:1Cy=11:1

2n)!
Cy 11 (2n-3)13! 11
= —=— P Sl A B
”c3 1 n! 1
(n—=3)!3Y

@m! (=3 _11
Q=31 a1
_, 2m(@n-1)2n-2)(2n-3)!
(2n-3)!

(n=3)! :11

X
nn-)(n-2)(n-3)! 1
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2n)(2n-1)(2n-2) 11 at least one object is same as the number of ways of
n(n-H(n-2) 1
_ 4en-n 11
n—2 1
= 8n—-4=11n-22 = 3n=18 = n=6
83. () Thecombination will be AB, AC, AD, BC, BD and CD.
84. (a) Given: 2P =11P +6.!P,

selecting (r — 1) places out of (n — 1) different places,

. n-1
1.€. C._

90. (d Numberformbyusingl,2,3,4,5=5!=120
Number formed by using 0, 1,2, 4, 5

4 4 31211

We know that
P 4. 0Ip =rI"C,
“P6+6. 11P5= 6! 12C6

=4432.1=96

Total number formed, divisible by 3 (taking numbers
without repetition) =216

2p —g) 12
Pg=06! “Cq Statement 1 is false and statement 2 is true.
12! 12!
?=6!W which are equal CRITICALTHINKING TYPE QUESTIONS
— 91. LetA="C_+2°C,  +7C, ,
Let _n! + 2n! N n!
A:8C1_8C2+ 8C3_8C4+8C5_8C6+8C7_8C8 _r!(n—r)! c=D!(n-r+1)! @=2)(n-r+2)!
_ 8 8! N 8l 8! N g & 8 8 _nl[(n-r+2n-r+D)+2m—-1+2)r+1(r-1)]
C1171 2160 3150 4141 5131 6!12! 71! 0!8! B rl(n—r+2)!
Note: “C :n—! n![(nz—nr+n—nr+r2—r+2n—2r+2
"ori(n-r)! 5 5
Thus, [ +2nr-2r" +4r+r7 1]
A_g. 8XT 8XTX6 8XTx6x5 ri(n-r+2)!
2 3x2  4x3x2x1 (0% +3n+2)n! _ (n+1)(n+2)n!
Bx7x6 8x7 o . " orln-r+2)!  rl(n-r+2)!
3x2 2 (n+2)!
And A=8-28+56-70+56-28+8-1=1 =———— =mC
r!l(n+2-r)! f
ASSERTION - REASON TYPE QUESTIONS 92. (¢

n n n
r+1 1 Cr—l +2 Cr

86. (c) Number of ways of arranging four distinct objects in _n n n n
a line is 4P4 =41 =24, B R

Hence, Statement 11 is false. = "HCr + "+1C,+1 = ”+2Cr+1
Again, when W, I, F, E are arranged in all possible 93. () To find number of line segment we will have to draw the

ways, then number of words formed is 4! = 24 and
WIFE occurs last of all as its letters are against
alphabetical order.
For the number exactly divisible by 4, then last two
digits must be divisible by 4, the last two digits are
Viz.

12,16, 24,32, 36, 52, 56, 64, 72, 76
Total 10 ways. Now, the remaining two first places on
the left of 4-digit numbers are to be filled from the
remaining 5-digits and this can be done in 5P2
= 20 ways.
.. Required number of ways = 20 x 10 = 200.
Product of n consecutive natural numbers
=(m+1)(m+2)(m+3)... (m + n), m € whole
number

94.

95.

line segments joining two points. If n is the number of
such lines segments, then

12! 12x11x10!
21(12-2)! 2x10!
There are 10 questions with options of false/ true. It
means each question has two options. Thus the number
of ways that these questions can be answered
=210=1024 ways.
Since we know that the total number of selections of r
things from n things where each thing can be repeated
as many times as one can, is 2+~ 1Cr
Herer =6 (.- we have to select 6 coins)
andn=3 (- itisrepeated 3 times)
. Required number =3"6-1C,=28

120 —
n C,

96. Let the no. of participants at the beginning was n.
3 (m +n)! —nlx (m +n)! Now, we have 6 games and each participant will play 2
m! m! n! games.
=n! x ™C . Total no. of games played by 2 persons

Product is div?sible by n!, then it is always divisible
by (n — 1)! but not by (n + 1)!

Let the number of ways of distributing n identical
objects among r persons such that each person gets

=6x2=12

Since, two players fell ill having played 6 games each,
without playing among them selves and total no. of
games= 117
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LD

= n(n-1)=2(105)=210

= n’-n-210=0

= n?—-15n+14n—-210=0

= n(n-15)+14(n-15)=0

= n=-14,15

But no. of participants can not be —ve
n=15.

There are 10 lions and there is no restrictions on
arranging lions. They can be arranged in 10! ways. But
there is a restriction in arrangements of tigers that no
two tigers come together. So two tiger are to be arranged
on the either side of a lion. This gives 11 places for
tlgers and there are 6 tigers. So, tigers can be arranged
in P ¢ Ways.

So, total arrangemns are 10! x!1P

In the word CORPORATION, there are 11 positions,
there are 3 vowels O, A and I and they can occupy even
places only (2" 4th 6th 8t and 10t positions), total 5
positions : This can be done in 5C3 ways.

There are remaining 6 positions for odd numbered places
(e 1,3,5,7,9, 11) and these are be occupied by 5
consonants, namely, C, R, P, T, N.

This can be done in 6C ways.

Total number of ways = 5C x 6C,=7200

99. (c¢) Givenexpression is:

m+2)+@+Dn-D! _ % (let)
(m+D)!(n-1)!
_(m+2)(n+Dn(n-D!+(n+1)(n-1)!
- (n+1)(n-1)!

=m+2)n+1=n2+2n+1=(n+1)>

Which is a perfect square.

97. (a)

98. ()

100. (b) x; X, X3Xy @ X X7 Xg Xg. Under the given situation x

can be 5 only. The selection for x,, x,, X3, X, must be

from 1, 2, 3, 4, so they can be arranged 4 ! ways. Again

the selection of x¢, X, Xg, Xg must be from 6, 7, 8, 9 so

they can be arranged in 4! ways.

Desired number of ways= (4!) (4!) = (4!)?

101.(c) Thenumber will have 2 palrs and 2 different digits.
The number of selections = C2 X 2C2, and for each

6!

selection, number of arrangements = PR

6!
Thus, the required number = 4C2 x 2C2 x =1080
2121

Total number of numbers without restriction = 23
Two numbers have all the digits equal. So,
The required number =23 —2 =30

One possible arrangement = [ 2] 2] 1]

Three such arrangements are possible. Therefore, the
number of ways = (°C,)(*C,)('C,)(3)=90

The other possible arrangements =

Three such arrangements are possible.

Thus, the number of ways = (5C1)(4C1)(3C3)(3) =60
Hence, the total number of ways =90 + 60 = 150.

102. (a)

103. (a)

104. @

105. (a)

106. (c)

107. (a)

108. (b)

109. @)

110. @

111. ()

There are three multiple choice questions, each has
four possible answers. Therefore, the total number of
possible answers will be 4 x 4 x 4 = 64. Out of these,
possible answers only one will be correct and hence
the number of ways in which a student can fail to get
all correct answers is 64 — 1 = 63.

There will be as many signals as there are ways of

filling in 2 vacant places E in succession by the

4 flags of different colours. The upper vacant place
can be filled in 4 different ways by anyone of the
4 flags; following which, the lower vacant place can
be filled in 3 different ways by anyone of the
remaining 3 different flags. Hence, by the
multiplication principle, the required number of signals
=4x3=12.
Evidently, (c) is correct option because we have to
divide 17 into four groups each distinguishable into
groups of 5, 5, 4 and 3.
The possibilities are:
4 from Part A and 6 from Part B
or 5 from Part A and 5 from Part B
or 6 from Part A and 4 from Part B
Therefore the requ1red number of ways is

C x C + C x C + C X C
= 105 + 126 + 35 266

The following are the number of possible choices:
2«
18
2 selected from other type of families)
52C19 <

1 selected from other type of families)

35C2 (18 families having atmost 2 children and
35C1 (19 families having atmost 2 children and

3 2C20 (All selected 20 families having atmost
2 children). Hence, the total number of possible
choices is : = 52C18 X 35C2 + 52C19 X 35C1 + 52C20
Let us make the following cases :

Case I : Boy borrows Mathematics Part II, then he
borrows Mathematics Part I also. So, the number of
possible choices is 6C1 = 6.

Case II : Boy does not borrow Mathematics Part II,
then the number of possible choices is 7C3 = 35.
Hence, the total number of possible choices is
=35+6=41.

Let there were n men playing in the tournament with

2 women. According to the given condition,
"C,-"C, x ’C, = 52

R n(n—l)
2

= n’—n—4n =104
=n’—5n-104=0

=n=13.

For one game four persons are required.

This can be done in C4 = 15 ways.
Once a set of 4 persons are selected, number of

4
. . C
games possible will be Tz = 3 games.

—2n =152

Total number of possible games = 3 x 15 = 45,
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112. @

113. (¢)

114. (c)

115. (a)

116. (¢)

117. (a)

The number of times the house master goes to dhaba
is "C,. Let n be the number of children taking

non-vegetarian food.
Now, "C, - ""'C, = 84

n(n—lg(n—2>_<n—1)2(“‘2) - 84
=>(n1)<n2>[%ﬂ B

>0-1)n-2)(n-3)=6x6x14
= M-1)Mm-2)(n-3)=3%x2x3x2x7x2
=7x8x9
=mh-1)=9=n=10.
Required number
=3c,+°c,x"c, +7c, x °c,
=1+3x7+21 x3=1+21+63=285.
Let the boxes be marked as A, B and C. We have to
ensure that no box remains empty and all five balls
have to put in. There will be two possibilities :
(i) Any two box containing one ball each and 3rd
box containing 3 balls. Number of ways
=A(1) B(1) C3)
=°C,-%C,-’C,=5-4-1=20
(i) Any two box containing 2 balls each and third
containing 1 ball, the number of ways
=AQ)B(2) C(1)="C,-°C,-'C,
=10x3x1=30
Since, the box containing 1 ball could be any of the
three boxes A, B, C. Hence, the required number of
ways = 30 x 3 =90.
Hence, total number of ways = 60 + 90 = 150.
For the first player, distribute the cards in 52C17 ways.
Now, out of 35 cards left, 17 cards can be put for
second player in 35 C,; ways. Similarly, for third
player put them in 18C]7 ways. One card for the last
player can be put in ]C1 way. Therefore, the required
number of ways for the proper distribution
=, x ¥c,, < ey, x ey
52! 35! 18! 52!
= X x 1! .
351170 187t 17! (17!)3

Total number of 3-digit numbers having at least one
of their digits as 5 = Total number of 3-digit numbers
— (Total number of 3-digit numbers in which 5 does
not appear at all)

=9x10x10-8%x9x9

=900 — 648 =252

Total number of 4-digit numbers =5 x 5 x 5 x 5= 625
(as each place can be filled by anyone of the
numbers 1, 2, 3, 4 and 5)

Numbers in which no two digits are identical
=5x4 x3x2=120 (i.e. repetition not allowed)
(as 1% place can be filled in 5 different ways, 2™ place
can be filled in 4 different ways and so on)
Number of 4-digits numbers in which at least 2 digits
are identical = 625 — 120 = 505

118. (@)

119. (c)

120. (b)

121. (b)

122. (b)

123. (a)

124. @

The number of words starting from A are 5! = 120
The number of words starting from I are 5! = 120
The number of words starting from KA are 4! = 24
The number of words starting from KI are 4! = 24
The number of words starting from KN are 4! = 24
The number of words starting from KRA are 3! = 6
The number of words starting from KRIA are 2! =2
The number of words starting from KRIN are 2! = 2
The number of words starting from KRISA are 1! =1
The number of words starting from KRISNA are 1! =1
Hence, rank of word ‘KRISNA
=2(120) +3(24) + 6+ 2(2) +2(1) =324
The numbers between 999 and 10000 are all 4-digit
numbers. The number of 4-digit numbers formed by
digits 0, 2, 3, 6, 7, 8 is °P, = 360.
But here those numbers are also involved which
begin from 0. So, we take those numbers as three-
digit numbers.
Taking initial digit 0, the number of ways to fill
remaining 3 places from five digits 2, 3, 6, 7, 8 are 5P3
=60
So, the required numbers = 360 — 60 = 300.
After sending 4 to one side and 3 to other side.
We have to select 5 for one side and 6 for other side
from remaining.
This can be done in 11C5 X 6C6 ways = 11C5
Now, there are 9 on each side of the long table and
each can be arranged in 9! ways.
. Required number of ways = 11C5 x 91 x 9!
=11C6><(9!)2 [ ncr:nC
Total number of ways
_ 10C] N 10C2 n 10C3 " 10C4
=10+45+120+210=385
The number of choices available to him
=3¢, x ¥C,+°C, < by

5! 8! S! 8!
T4 l!x6!2!+5! O!XS! 3!
&x 7 ExTx6

+1 x
2 3x2

=5%x4xT+8x7
=140 + 56 = 196
For A, B, C to speak in order of alphabets, 3 places

n—r]

:5><

out of 10 may be chosen first in 1OC3 ways.

The remaining 7 persons can speak in 7! ways.
Hence, the number of ways in which all the 10
10! 10!
316

Since 2 persons can drive the car, therefore we have
to select 1 from these two. This can be done in 2Cl
ways. Now from the remaining 5 persons we have to

select 2 which can be done in ° C, ways. But the front

.. 10
L0 =
persons can speak is °C, - 7!

seat and the rear seat person can interchange among
themselves. Therefore, the required number of ways
in which the car can be filled is 5C2 X 2C1 x 21!
=20 x 2 =40.
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CONCEPT TYPE QUESTIONS

Directions : This section contains multiple choice questions.
Each question has four choices (a), (b), (¢) and (d), out of which
only one is correct.

1. How many terms are present in the expansion of

11
(xz +xizj ?
@ 1 (b) 12 () 10 (d 11!

2. The total number of terms in the expansion of
(x+a)®' —(x —a)®! after simplification is

(@ 102 (b) 25 (c) 26 (d) None ofthese
9
3.  Theterm independent ofx in the expansion of (236 + 3—2j
X
is
(a) ond (b) 3rd (C) 4th (d) 5th
10
4.  Inthe expansion of ({/% - \/E ] , x>0, the constant term
X
is
(@ -70 (b) 70 (c) 210 (d) -210

20
. . . Y .
5.  The coefficient of x 12 in the expansion of (x + —3] is
x

(a) ZOC8 (b) 20C8 yS (C) ZOC12 (d) ZOC12 ylz
6.  Inthe binomial expansion of (a—b)", n > 5 the sum of the
5th and 6th terms is zero. Then a/b equals :

n—>5 n—4 5 6
@ 7 O O W5

n
X
7.  Ifthe coefficients of x” and x8 in (2 + 5) are equal, then n
is
(@ 56 (b) 55 (c) 45 d 15
8.  Thecoefficient of the term independent of x in the expansion

10
) \/Li .
0 3 5,2 18

(@) 5/4 (b) 7/4 (c) 9/4 (d) None ofthese
9.  The coefficient of x” and x? (p and ¢ are positive integers)
in the expansion of (1 + x)? "9 are

10.

11.

12.

13.

14.

15.

16.

17.

(a) equal

(b) equal with opposite signs

(c) reciprocal of each other

(d) None of these

Ift, is the rth term in the expansion of (1+ x)!%!, then the
ratio ] equal to
tio

20x 83x
(@) o (b) 8x (© 19x (d) 19
r and n are positive integers » > 1, n > 2 and coefficient of
(r+2)™ term and 37 term in the expansion of (1 + x)** are
equal, then n equals
(@ 3r (b) 3r+1 () 2r (d) 2r+1

15
In the expansion of [ X+ —} , the term independent of x

X2
is:
@ '3cg.26 b 15cg2’
(© 15C4,24 (d) None of these
The formula

_ -1 _
(a+b)m =a™ +ma™ 1b+%am 22 +... holds when

1.2
(@ b<a (b) a<b
© la|<[b] (d) [bl<[a]

can be expanded by binomial theorem, if

1
V5+4x

@ x<I ) |x|<1
© IxI<y @ [x[<7
The expansion of 177 bybinomial theorem will be
g -3x)
valid, if
@) x<I () |x|<1
2 <X
© NE] NG (d) None of these

Ifthe coefficients of 27, 31 and the 4" terms in the expansion
of (1+x)"are in A.P., then value of n is

(@ 3 b) 7 (¢ 11 (d) 14

Ifin the binomial expansion of (1 +x)" where n is a natural
number, the coefficients of the 5th, 6th and 7th terms are in
A.P., then n is equal to:

(@ 7or13 (b) 7orld (c) 7orl5 (d) 7orl7



18.

19.

20.

21.

22,

23.

24,
25.

26.

27.

28.

29.

30.

BINOMIAL THEOREM

The coefficient of the middle term in the expansion of

(2+3x)%is:
@ 6 ®) 5 © 8 d) 216
10
If the 7" term in the expansion of (% - —2) contains x*,
then r is equal to )
@@ 2 (b 3 (c) 4 d 5

What is the middle term in the expansion of

12
x\/§ B 3 )
30 oy |
@ C(12,7)xy> (b) C(12,6)x7°y
(© C(12,7)x73y d C(12,6)x’y?
If x* occurs in the rth term in the expansion of

15
4 1 .
(x +—3] , then what is the value of r ?
X

(@) 4 ®) 8 © 9 (d 10
What is the coefficient of x3y*in (2x +3y?)®?
@ 240 (b) 360 (0 720  (d) 1080

11
If the coefficient of x’ in [axz +i} equals the
bx

11
coefficient of X! in {ax — (%ﬂ , then a and b satisfy
bx
the relation

@ a-b=1(®) a+b=1 () —=1 () ab=1

SR

IfA and B are coefficients of x" in the expansion of (1+x)%"
and (1+x)> ! then :

@ A=B (b) 2A=B () A=2B (d) AB=2
What is the coefficient of x3 in B-2%) ?

(1+3x)°
@ -272 (b) —540  (c) —870 (d) —918

If'n' is positive integer and three consecutive coefficient in
the expansion of (1 +x)"arein the ratio 6 : 33 : 110, thenn is
equal to:

@ 9 (b) 6 (¢ 12

V5 W5+ -5 -1 is

(@) anirrational number (b) 0
(c) anatural number (d) None of these
The number of term in the expansion of

[(x+4y)® (x—4y)*1* is
@@ 6 (b) 7 () 8 d) 32

The term independent of X in the expansion of

1 9
Ux - —] is
[
(@ - 9C3 b - 9C4 © - 9C5 @ - 8C3
If the coefficients of rth and (r + 1) terms in the expansion
of (3 + 7x)? are equal, then the value of r is
@ 31 b 11 © 18  (d 21

@ 16

31.

32.

33.

34.

3s.

36.

37.

38.

Ifthe sum of the coefficients in the expansion of (a + b)" is
4096, then the greatest coefficient in the expansion is
(@ 1594 (b) 792 () 924 (d) 2924

11
The coefficient of X7 in the expansion of {ax - —2} will

bx
be :
® 462 6 © 462a° ()—462a5 @ ~462a°
A s b6 e b

7

The coefficient of x* in the expansion of | x——| is:

X
(@ 14 (b) 21 (c) 28 (d) 35

Find the largest coefficient in the expansion of (4 + 3x)%.

5 ) 4 11 5 4 14
@ () x Sclo(g) (b) 20x Scn(gj

© (2)8X%CII(§)H @ (4)25><25C11><(%j

If(1+x)"=C,+Cx+Cx>+..+Cx" then

11

value of
CoCiCy....Ch
@+’ @)t G @)
€)) (2n)! (®) ! (© (n+1)! (d) ol

Notation form of (a+ b)"is

n
(a) 2 n Ckan+kbk
k=0

n
(C) 2 n Ckbn+kak
k=0

In every term, the sum of indices of a and b in the expansion
of (a+b)is

@ n (b) n+1 (¢ n+2 (d) n—1

The approximation of (0.99)3 using the first three terms of
its expansion is

(@ 0851 (b) 0751

n
(b) 2 nckan—kbk
k=0

(d) None of these

(¢) 0951 (d)None ofthese

STATEMENT TYPE QUESTIONS

Directions : Read the following statements and choose the correct
option from the given below four options.

39.

40.

The largest term in the expansion of (3 + 2x)*°, where

1
X = g ,18
L 5t 3
m. 7t v 6t
Choose the correct option
(@) Onlyl (b) OnlyIl
(¢) BothlIandIV (d) BothIllandIV

Consider the following statements.
I Coefficient of x' in the binomial expansion of (1 +x)"is
nc.

IL. Corefﬁcient of (r + 1)t term in the binomial expansion
of (1+x)"is"C..
Choose the correct option.
(a) Onlylis correct
(c) Bothare correct.

(b) Onlyll is correct
(d) Both are incorrect.
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41.

42.

43.

44.

Consider the following statements.
L General term of the expansion of (x +y)"is "C x" ~Ty*
Il The coefficients "C_occuring in the binomial theorem
are known as binomial coefficients.
Choose the correct option.
(@) Onlylistrue (b) Onlyllistrue
(c) Both are true (d) Both are false
Consider the following statements.
. General term in the expansion of (x2 —y)® is
(- 1)y x12-2r, yr
I. 4t term in the expansion of (x —2y)!2 is —1760x%y3.
Choose the correct option.
(@) Onlylis false (b) OnlylIl is false
(c) Bothare false (d) Bothare true
Consider the following statements.
Binomial expansion of (x +a)" contains (n + 1) terms.

. Ifniseven,then g+ 1 |th term is the middle term.

+1
II. Ifnisodd, then (HT] th is the middle term.

Choose the correct option.
(@ Onlylistrue (b) Onlyllistrue
(c) Botharetrue (d) Both are false
Consider the following statements.
I Thenumber ofterms in the expansion of (x +a)%isn + 1.
II. Thebinomial expansion is briefly written as
n

Z n Crxn—r al

r=0
Choose the correct option.
(@) Onlylistrue
(c) Bothare true

(b) Onlyllistrue
(d) Bothare false

MATCHING TYPE QUESTIONS

Directions : Match the terms given in column-I with the terms
given in column-II and choose the correct option from the codes
given below.

45.

Column I Column IT
(Expression) (Expansion)
x> 5 310 101 51 1

A (1-2%° |1

Bg—fsz
23 P

35403420 Sxt 23 xS
8" 32

— X=Xt ——t o —t+—
243 817 277 9'x 3,3 5

1 — 10x + 40x2 — 80x3 + 80x*—32x5

. 64x0 —576x5 +2160x* —4320x3
+4860x2—2916x +729

Codes

A B CD
@ 2 4 3 1
b) 2 3 41
c0 1 3 4 2
d 1 4 3 2

46. Using Binomial Theorem, evaluate expression given in
column-I and match with column-IL

47.

48.

ColumnI Column IT
A. (96)° 1. 104060401
B. (102 2. 9509900499
C. (o1 3. 11040808032
D. (99 4. 884736
Codes
A B CD
@ 4 3 1 2
b) 4 1 3 2
) 21 3 4
d 2 31 4
Column-I Column-II
A. Coefficient of x> in L 18564
(x+3)8is
Coefficient of a’b’ in 2. 61236x%y
(a—2b)12is
C. 13t termin the expansion [ 3. 1512
1S
of| 9x ——— | ,x#0,is
( 3Wx )
D. Middleterm in the 4. —101376
X 10
expansionof(g+9y) )
is
Codes
A B CD
@ 3142
b) 21 4 3
c) 2 41 3
d 3 41 2
Column-I Column-II
A. Termindependentofxin |1. 6tterm
the expansion of
1 9
(X2+— is
X
B. Termindependentofxin |2 10%term
the expansion of
, 1 12
X" +— i
() s
C. Termindependentofxin |3. 9tterm
the expansion of
10
2x—l is
X
D. Termindependentofxin |4 7tterm
the expansion of
15
3 3
X +— is
Codes
ABCD
@ 21 3 4
by 4 3 1 2
c) 41 2 3
d 3 21 4
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INTEGER TYPE QUESTIONS

Directions : This section contains integer type questions. The
answer to each of the question is a single digit integer, ranging
from 0 to 9. Choose the correct option.

49.

50.

51.

52.

53.

54.

5S.

56.

57.

58.

59.

60.

61.

If the second, third and fourth terms in the expansion of
(a+Db)rare 135,30 and 10/3 respectively, then the value of
nis

(@ 6 (b) 5 (c) 4 (d) None ofthese
Coefficient of x!3 in the expansion of

(1-xP (1 +x+x2+x3)*s

@ 4 ®) 6 © 32 @S5

15
. . . 1
If x* occurs in the t™ term in the expansion of ( xt+ —3] ,

then the value of t is equal to :

(@ 7 (b) 8 © 9 (d 10

In the expansion of (1 +x)'3, if the coefficients of (2r +4)t
and (r — 2)™ terms are equal, then the value of r is :

(@ 12 (b) 10 (© 8 d) 6

A positive value of m for which the coefficient of x? in the
expansion (1 +x)™is 6, is

(@ 3 (b) 4 () 0 (d) None ofthese
If the coefficients of 214, 31 and the 4t terms in the
expansion of (1 + x)" are in A.P., then value of n is

(@ 3 b) 7 © 1 (d 14

Ifthe coefficient of x in (x2 + k/x)° is 270, then the value of
kis

(@ 2 (b) 3 (¢ 4
If the ! term in the expansion of

@ 5

10

2

(g __2) contains x%, then the value of r is
X

(@) 2 (b) 3 © 4 @ s

The number of zero terms in the expansion of

(1+3v2x)° +(1-32x)" is

@ 2 (b) 3 (© 4 d 5
Number of terms in the expansion of

(1+ Sﬁx)g +(1 —sﬁx)9 is

@ 2 (b) 3 (© 4 d 5

Value of ‘a’, if 17t and 18th terms in the expansion of
(2 +a)30are equal, is

@ 1 (b) 2 (¢) 3 (d) 4

One value of a for which the coefficients of the middle
terms in the expansion of (1 + ox)* and (1 — 0x)® are equal,

. -3 .
is — . Other value of ‘o’ is

10
@ 0 (b) 1 © 2 (d 3

Number of terms involving x® in the expansion of
11

2x2-3 ) r20,is

@ 1 (b) 2 © 6 @) o

62.

1y . s
Ifthe fourth term in the expansion of( ax + —j is Ex then
X

the value ofa x n is

@ 2 (b) 6

© 3 (d) 4

ASSERTION - REASON TYPE QUESTIONS

Directions : Each of these questions contains two statements,
Assertion and Reason. Each of these questions also has four
alternative choices, only one of which is the correct answer. You
have to select one of the codes (a), (b), (c) and (d) given below.

@)
(b)

(©
(d)

63.

64.

65.

66.

67.

68.

69.

70.

Assertion is correct, reason is correct; reason is a correct
explanation for assertion.

Assertion 1is correct, reason is correct; reason 1is not a
correct explanation for assertion

Assertion 1is correct, reason is incorrect

Assertion is incorrect, reason 1is correct.

Assertion : The term independent of x in the expansion of

m !
[x +l+ 2) is (4m)£ .
X (2m!)
Reason : The coefficient of x° in the expansion of
(1 +x)is"Cq.
Assertion : If (1 +ax)"=1+8x +24x2+ ..., then the values
of a and n are 2 and 4 respectively.

_ n(n-1) , +
Reason: (1 +x)*=1+nx+ TX +..forallne 2",
- | S n
Assertion : Ifa = Z — ., then Z e isequal to 22
r=0 r r=0 r

o 1 =
Reason:"C ="C _..

n
1f(1+x)0= 2 Cx" | then
r=0

+1)"
Assertion : 1+& 1+& 1+ Cn :M
Co G Coa n!

n(n-1)..(n-r+1)

r(r - 1) .1
Assertion : The r term from the end in the expansion of
(x+a)yis"C, . xlanrrl
Reason : The rth term from the end in the expansion of
(x+a)is (n—r +2)M term.
Assertion : In the expansion of (x + 2y)®, the middle term is
4 term,
Reason : If n is even in the expansion of (a + b)", then

Reason: "C, =
T

th
n
[5 + 1] term is the middle term.

Assertion : 'C+"C,+1C,+.....=20"!
Reason : "C, +"C; +"Cs+...... =2n-1
Assertion: Number of terms in the expansion of
[Bx+y)¥—(3x—y)3]is4.

n
Reason: Ifn is even, then {(x +a)"—(x —a)"} has 5 terms.
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71. Assertion: Number of terms in the expansion of

(Vx+y)" +(Vx -y )" ise.

Reason: Ifn is even, then the expansion of

{(x+a)2+(x —a)} has(gJr 1) terms.

72. Assertion: General term of the expansion (x + 2y)° is
9Cr.2r.x9 Iy
Reason: General term of the expansion (x +a)"is given by
T, ="C x"Laf

73. Assertion. The coefficients of the expansions are arranged
in an array. This array is called Pascal’s triangle.
Reason: Thereare 111 terms in the expansion of (4x + 7y)!0
+(4x—Ty)1°.

74. Assertion. In the binomial expansion (a + b)", rth term is
nC,.a" b

Reason. Ifn is odd, then there are two middle terms.

CRITICALTHINKING TYPE QUESTIONS

Directions : This section contains multiple choice questions.

Each question has four choices (a), (b), (c) and (d), out of which

only one is correct.

75. After simplification, what is the number of terms in the
expansion of [(3x +y)°]*— [(3x—y)*]*?
(@ 4 b) 5 () 10 @ 1

18
76. The term independent ofx in the expansion of (9x ——j ,
3Wx
x>0, is ‘a’ times the corresponding binomial coefficient.
Then ‘a’ is
(@ 3 (b) 173

(¢) —-1/3  (d)None ofthese

l—x)2 )
is
1+x

(d) None ofthese

77. The term independent of X in the expansion of (
@ 4 (b) 3 (© 1

78. The middle term in the expansion of

(1) (1) s
(a) 2n Cn x2n (b) 2n Cn x-2n
(© *C, @ >,
79. What are the values of k if the term independent of x in the

10
k
expansion of (\/; + —] is405?

2
X
(@ =£3 (b) £6 () £5 (d) =4
80. 1f7°+97isdivided by 64 then the remainder is
(@ o0 (b) 1 (c) 2 (d) 63

81. If xis positive, the first negative term in the expansion of
(1+x)275 is

(a) 6thterm
(c) Sthterm

(b) 7thterm
(d) 8thterm

2

1" n
82. Themiddle term in the expansion of (1 + —] (1 +x° ) is
X

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

(a) 2nCn X2n (b) ZnCn X—Zn

(C) 2nCn (d) 2nCn— .
6
The value of *°Cy+ Y 277 C5 is
r=1
55
@ PC ® PG © %o @ P

In the expansion of (1 +x)%, the sum of the coefficients
of odd powers of x is :

@ 0 (b) 2% (© 2% (@ 2*

Expand by using binomial and find the degree of polynomial

5 5
x+\/x3—1 +(x— 3—1) is
@ 7 () 6 (© 5 (@ 4
10 nC
Value of Zr. L is
"C
r=l1 r—1
(@ 10n-45 (b) 10n+45
(c) 10n —-35 (d) 10n2-35

If(1+x)*"=a,+a;x+a,x>+..... +a, x?, then

(@ a,ta,ta,+..= % (a,ta,ta,+a;+..)

(b) Cone) < a,

© a3~ 23

(d) All of these

If (1 +ax)"=1+8x+24 x2+ ... then the values of a and n are
(a) n=4,a=2 (b) n=5,a=1

(¢) n=8,a=3 (d) n=8,a=2

The coefficient of x” in expansion of (1+x)(1—x)" is

@ (=)' 'n ®) D"1-n)

© (=" -1 @ (n-1

The sum of the series

0C =20+ 20, - ¢+ =+ 200, is

1
@0  ® PG © G 57 G

The coefficient of x32 in the expansion of :

o 1) :
-3 1S:
3

(a) 715C3 (b) 15C4 (©) 715C5 (d) ISC2

If x is so small that x° and higher powers of x may be
3

2 3
(1+x)2 —(1+;x)

neglected, then : may be approximated
(1-x)2
as
3 3
(@) l—gx2 (b) 3x+§x2

3 2 x 3 2
. d =-=
© -gx @ F-3*
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HINTS AND SOLUTIONS

CONCEPT TYPE QUESTIONS ( 3 ) Sy
2 —00 Y ——
2x2 r 5—(r/2) 2rx2r

1. () 12terms. [+ No.oftermsin (x+a)" =n+1)] (31/2)5
2. (c) Since the total number of terms are 52 of which 26 =10C Ean »6r/2)
terms get cancelled. !

For T, , to be independent of x, we must have

3. ¢) Suppose (7 + 1) term is independent of x. We have
¢ ppose ( ) P 5-(57/2)=0 or r=2.

r =% 20" 1 i 90 0-r L 93 Thus, the 3rd term is independent of x and is equal to
o 3¢ Sy 0. 3% 10x9_ 37 s
This term is independent of x if 9—37r=0 Cy——= X—==

72 2 4 4
9. (a) Coefficient of x” and x4 in the expansion of (1 +x)P*¢
are? *qCp and ”*‘JCq.

ie.,r=3.
Thus, 4th term is independent of x.
4. (c¢) The constant term

+g)!
=\ ) . and PHaC —prac = LD
:10C'6 31— —.[— :10C4_2.32 =210 P q plq!
3 * 3 10. () t istherth term in the expansion of (1 +x)!0L
5. () Supposex'?occursis (r+ 1) term. (=101C_,. (x)tD
We have 101 19 101 ‘101'

_ 20 20 Y ' _20p 204 r oo CGoox” " Cox_ 191821 _ 83x
T.,="G 3) = X ¥ t1o 101C18 18 101Clg 101! 19
This term contains x 12 if 20 —4r=-12 or r=8. s o , . 1§!83!

. The coefficient of x~12 is 29C 5. 1. ( tr-'*- 2= G X, = TG, X
6' (b) Given, leen ZnCr +1 = 2nc3r— 1 ;
Ts+Tg=0 = 7Cy_ i1y ="Cyy
="Cya" 4b*—"Csa"3b>=0 = 2n-r—1=3r-1= 2n=4r= n=2r
="Cya" *b*="Csa" b 12. () Oncomparing with the expansion of (x +a)", we get
a " C5 n—4
o= = = =—F,Nn= 15
b nc4 5 X=X, a X2
7. (® Since7,,  ="C a" "x"inexpansion of (a +x)", 515
Therefore, Now, rth term of ( X+ —zj is given as
x) 27 x
Ty ="C4(2)""’ (5) ="C, ~ x! T, ="C,x"rar
¥ 8 2n—8 =15C (X)IS—r (%jr
and To="C 8(2)’1_8 (_) ="Cg 8 x® ' X
3 3 = I5C xI5-19r x-2r = 150 y15-3r)r
n=7 2n—8 ! ! s
Therefore, " C ="C : . 2 .
eretore,  ~7 37 838 Now, in the expansion of | x+—-| , the term is
(since it is given that coefficient of x” = coefficient of x®) ) ) X
P independent ofx if 15—3r=0
nt_ 8l(n-8)! 2" 3 ie,r=>5
=7 (n—="17)! n! 38 pn7 ~. Term independent of x = 13C;. 23

8 1 b ™
= =—=n=55 . . m —

n-7 6 " 0 13. () The expression can be written as 2 {(1 + a j }

x 3
8. (@ The(r+1)thterm in the expansion of (\/; + 2—2] 4 12
is given by * 14. (¢) Thegiven expression can be written as 512 (Hg XJ
10—-r 4 5
x o

- e and it is valid only when |—x|<1= |x|<—

Ta="¢ (\/;j y 5 X 4
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-1/2
15. (d) Thegiven expression can bewritten as 412 (1—%){)

3 4 4
and it is valid only when ZX <l= _§< X< 3

16. () 2"C,="C,+"C,
= n2-9n+14=0
= n=2or7

17. (b) Inthebinomial expansion of (1 +x)",

T,="C, ,.(x)"!
For r=5T,="Cx*
r=6, T ="Cyx>
and r=7,T,="Cxb
Since, the coefficients of these terms are in A.P.
= T +T,=2T,
= “C4+HC6:2XHC5
n! + n! _ 2Xn!
(n-4)!14! (n-6)!6! (n->5)!5!
n(n—1)(n—-2)(n-3)
4!
n(n—-1)(n—-2)(n-3)(n-4)(n-5)
" 6!
~ 2n(n—-1)(n—-2)(n-3)(n—4)
N 5!
- i+ (n—4)(n-5) _ 2(n—4)
4! 6! 5!
- l+ (n—4)(n-5) _ 2(n—4)
1 5x6 5
30+n°-9n+20 2n-8
et =
5%X6 5
= n’-9n+50=6(2n-798)
= n?2-9n+50-12n+48=0
= n?-21n+98=0
= m-7)(n-14)=0
= n=7orn=14.

18. (d) When exponent is n then total number of terms are
n + 1. So, total number of terms in (2 +3x)*= 35
Middle term is 3rd.
= T,=C,2)*.(3x)

4x3x2x1 2
= ———————X4%x9x“ = 2
Ix1x2 X =2l6x
. Coefficient of middle term is 216
10-r+1 r—1
X -2
19. ® T, = IOCH(—) (—2)
3 X

10-r
1
= [IOCFI] X13—r—2r.(_2)r—1 (5)

rhterm contains x* when 13- 3r=4=r=3

x\/; 3

12
20. () Intheexpansionof | —————=| ,n=12(even
p 3 YN/; ( )

21.

22,

23.

24,

©

©

@

©

. 12
then middle term is 7 +1="7hterm.

(r+ 1) term,

12—r T
e | XY (L3
Tr+l_ Cr 3 : y\/;

6 3 6
XAy
E T7:T6+1:12C6( 3 ) (_y\/;]

N =2C 3y =C(12,6)x3y

15
. 1 .
In the expansion of (x4 + —3] ,let T is ther®™ term
X

—1
_ 1Y)
T :ISC _1(X4)15 r+l( 3]
T T X

_ 64—4r-3r+3 _
= 15Cr—l X ISCr—l

x* occurs in this term

= 4=67-7Tr= Tr=63 = r=09.
'1"r = nCr, | (2X)r* 1(3y2)n—r+ 1

T, =Ty, = C, (2x) (3y?)?

X67—7r

1
= —3;' 23x39y* = %x8x9xx3y4 =720x3y*

*. Coefficient of x}y* = 720

T.., in the expansion

1 11 1 r
{ ax2+_} :llcr(ax2)ll—r(_j
bx bx

_ llcr (a)l l—r(b) —r(x)22—2r—r

For the coefficient of x7, we have

22-3r=7 =r=5

= Coefficient of x”=1Cs(a)® ()™ Q)

Again T, in the expansion

1 11 1 r
11 25\11-r

ax ———— = C (ax ) (——]

{ bxz] : bx2

— llcr(a)ll—}’(_l)}’ X(b)—r(x)—Zr(x)ll—r
For the coefficient of x 7, we have
11-3r=-7=3r=18 = r=6

= Coefficient of x~ 7 = 11C6 @ x1x (b)76
.. Coefficient of x’ = Coefficient of x’

= ab=1.
We have

(1+x)? =2"Co +2" ¢ x+2" C, x?

. 2C X 42 Oy x ! .. ()
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25. @
26. (c)
27. (¢)
28. M)

(1 + X)2n—l —2n— 1C0 + 2n— 1C1 X+ 2n—1C2X2+

e HICIC x4 A 20IC, X2 ... (i)
According to the given data and equations (i) and (ii),
we can claim that

A=2"C_ and B=2""IC,

s 2n!
A_ "Cy __nln!
B 211—1(:n 2n-1)!

nl(n—-1)!

A_20(@2n-D! (n-)!
= B  am-1)!  @n-1!"
= A=2B
(3-2x)
(1+3x)°

=(3-2x)(1+3x)3

=(3-2x)[1-9x + (_3;#.9)(2

=3EAHED) ,, 3
+ T.E%{ +..]
[Expanding (1 +3x)7]
=(3-2x)(1-9x+54x>-270x3 +......... )
Coefficient of x3=—270 x 3 -2 x 54
=-810-108=-918
Let the consecutive coefficient of
(I+x)rare "C_,,"C,"C,,,
From the given condition,
"C.,:"C,:"C,,,=6:33:110
Now"C,_,:"C,=6:33
N n! ><r!(n—r)!zi
-D! (m—r+1)! n! 33

T

2
= =— = 11lr=2n-2r+2
n-r+1 11

= 2n—-13r+2=0 ()
and"C: "C__,=33:110
n! ><(r+l)!(n—r—1)! _33 _3
110 10

ri(n-r)! n!

- D _3
n-r 10
Solving (i) & (ii), we getn =12

ﬁ{(ﬁﬂ)so—(\/g—l)so}

= 3n—-13r-10=0 .(if)

= anatural number
[(x +4y)* (x— 4y’ =[{x*— (4y)*}1°
=(x2-16y?)°
*. No. of terms in the expansion = 7

30.

31.

32.

33.

34.

@

@

©

b)

b)

@

9-r r

(9—3rj
:9Cr(—1)r.x?_§ =9C . 6

9-3r
Now T =0=r=3;

Thus, term independent of x =—°C,

Tr+l = 29Cr'32%r '(7X)r = (29Cr . 329-r 7r) g

- a = coefficient of (r +1) term =2°C . 329~ 7r
Now, a, =a_ |

= 29Cr . 329—r L Tr= 29Cr—1 . 330—r . 7r—l

N __=>30—r
29Cr_1 7 T

zizr:ﬂ
7

We have 2" =4096 =212 — n =12;
the greatest coeff = coeff of middle term.
So, middle term =t,

Coeffof t,= 12C 924,

12!
- 6l6
Suppose x~7 occurs in (r + 1)" term.
wehave T, ,_"C x" "a"in (x +a)"
-1

In the given question,n=1, x=ax,a= o2
X

1Y

— IIC allfr br x1173r (7 1)r
T
This term contains x 7 if 11 -3r=—7
= r=6
Therefore, coefficient of x7 is

-1\° 462 5
11C6(a)5 ? _b_6a

7
Given, (x —l) and the (r+ 1) term in the expansion of
X

(x+a)yis Toiy= "C(x)"Tar
s (r+1)"term in expansion of

7 T
() 2o ()
X X
— 7Cr(x)772r (_ l)r
Since x*occursin T, ,
v 7-2r=3 = r=2
TX6

thus the coefficient of x3="C, (- 1)’=
2x1

21.

25
4+3x)¥=4% (14—%){)

Let (r + 1) term will have largest coefficient
Coefficientof T,
Coefficient of T,

>1
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T
25Cr(3)
Y
55 3 r—1
C_ -
r 1(4)

(25—r+1)3>1 _T8
= r 4 == 7

Largest possible value of ris 11

=

11
3
. Coefficient of T , 4% x 2C,, x (Z)

The given expression,
US| ISR E- 14+-n
Co G &) Ch-1

:(1+E) (1+n—1) (1+ n_zj...(Hlj
1 2 3 n

(n+D"
- n!

35. ()

n
36. (b) The notation Y "Ca"¥bX stands for

k=0
n Coanbo 1Cja™” pl4.+0
where, b9=1=arn,
Hence, the notation form of (a + b)*is

n rbr 4. + n—nbn

(a+b z Ca™ kpk

k=0
37. (@) Inthe expansion of (a+ b)", the sum of the indices of
aandbisn+0=ninthe first term, (n— 1)+ 1 =nin the
second term and so on.
Thus, it can be seen that the sum of the indices of a
and bisn in every term of the expansion.
Now, (0.99)°=(1-0.01)°
=3C,(1)°—>C,(1)*0.01)+5C,(1)* (0.01)?

(ignore the other terms)

38. (¢)

5%x4
=1-5x1x0.01+ x1x0.01x0.01

=1-0.05+10%0.0001 =1-0.05+0.001
=1.001-0.05=0.951

STATEMENT TYPE QUESTIONS

2% 50
39. @ '~'(3+2X)5°=350(1+?)

2
Here, T.,q =3% ¢ ( 3x)

2% r—1
and Tr :350 SOCr—l(?)

1
But x = 3 [given]

= 102-2r2 15r:>r$6

= r=6

Therefore, there are two greatest terms T and T, i.e.,

T,and T,
40. (c) Bothare correct.
41. (¢
42. (@ 1L

General term =T . ,=°C.(x»* " (—y)

_(71)}’7"(6 S x12 2

I 4Mterm =T, , in the expansion of (x + ( —2y))1?
1201273 [—2y]3

_12.11.10 o

1.2.3
=-220x8x7y3=— 1760)69)/3
Statement 11 is false.

43. (a)

n+1 n+3
If n is odd, then (T] th and (T] th terms are
the two middle terms.
44. (o)
MATCHING TYPE QUESTIONS

45. () (A) (1-2x)
=5C,.1545C, .14 (= 2x) + 5C,.13 (- 2x)?
+5C,.12 (= 2x)3+ 5C, 11(= 2x) +5C,19(— 2x)°

=1.1+5.1 2x+ﬁl42+ﬁl 83
=1. A (-2x) ].2..x 1.2.(f)c)

+ %1.16x4+(—32x5)

=1—10x +40x2 — 80x3 + 80x* — 32x>.

o 2]
-asof2f el )
w22 (5] wesa(3](3]
scisa(2)[-3] e (5]
(22 ()l ()
w2 (5 25T o)

5

l\)|><

=32x7 —40x 3 +20x " = 5x+ §x3 - Lx

32
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© (x-3)°
=9Cy(2x)° +°C(20)° (-3) + °C, (21)*(-3)?
+6C52x)° (-3)° + 8¢, 202 (-3)*

+0C5(2x)(-3)° + 6C (20)° (-3)°

=64x° +~ (32 )= 3)+ (16x )9
L6

1 .

(8 3= 27)+ (4x )81

+?(2x)(—243) +729

= 64x% —576x° +2160x* — 4320x°

+4860x> —2916x +729
-
D) 37

:(3“*01(%)“(3

_x 521 54
243 1°81 x 1227

¥ 5 53 10 1
= E + a X E ?
46. (@) (A) (96)° =(100—4)3
= 3C0 (100)> —3C,(100)%(4) +3C,(100) (4)>
_ 3c3(4)3
B) (102)°=(100+2)°
(©) (101)*=(100+1)*
D) (99 =(100-1)°
47. @ (A) Generalterm in (x+3)*=8C x8".3"
We have to find the coefficient of x°
8—r=5r=8-5=3
Coefficient of x° (putting = 3)

8.7.6

=8C,.3= .27=56.27=1512

B) (6%219)12:[0!*(*21?)]12

General term 7., = C(12, r) a'?~"(-2b)".
Putting 12—r=5o0r12-5=r=r=7
T, ,=C(2, 7y a'?=7(-2b)
=C(12,7) @ (-2b)'=C(12,7) (-2)" &b’

©

D)

48. M (A

®)

©

D)

Hence required coefficient is C(12, 7) (— 2)7
! - !

12! 27 12><11><10><9><8><7.X27

75! 7Ix5x4x3%x2x1

=8x—11x9x27

=-99x8x128=-101376

th -
13%term, T3 =T}, 4

1 12
— 18 18—12
cuom )
1

_ 180,998 (—1)2. Lx_s
3l

1 ><x6
x()

= 18564><(32)
312
= 18564><3——18564

Number of terms in the expansion is
10+1=11 (odd)

th
n
Middle term of the expansion is (E + 1] term

=(5+ 1) term =6 term

10-5
X
Ty = Tsyy = C(10, 5)(3) 9y)°

5
=C(10,5)2:9°y° =C(10, 5)3°x°y°
3

10! 35,55 = 10! 5 5 5

- @ — X y
S10-35)! 5151
10><9><8><7><6><5| 5 55

3x7y =
Sxax3x2xixsl 7 =61236xy
General term of

, 1Y 1Y
(X +;) is Tr+1=9Cr(X2)9r(;j

= (X18—2r xT) 9c =x18-3r9C
. JC, SC,

Term independent of x = 18-3r=0=r=61.e.
7th term.
General term = 12C (x?)12~7(2x) T

=12¢ x24-2r-r. p-r

T

Term independent ofx =24 -3r=0=r=38§
i.e. 9t term.
T

1
General term = 19C_ (2x)10-r -

IOC 210—r XIO—r ( _ l)r x—T
-G, . . .
Term independent of x = 10— 2r=0=r=5
i.e. 6 term.

r
General term = 15C_ (x3)13 T %)
15C x45-3r3r ¢ )i2r
15C x45-5r 3r
Term independent of X =245-5r=0=r=9
i.e., 10t term
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143

INTEGER TYPE QUESTIONS

49. (b) T,=7C,ab" =135 ...
T,=1C, a’b"2=30 ... (1)
=N 3ln-3 = 10
T,="C;a’b =3 ... (1)
Dividing (i) by (ii)
nclabn—l _13_5
nC2a2bn—2 30
n_b_9
n a 2 .
L .. (1v)
S (=1
b 9
—Zz(n—l) . (v)
Dividing (ii) by (iii)
n(n-1)
2 by
n(n-)(n-2) " a ... (Vi)
32

Eliminating a and b from (v) and (vi), we get

n=>5

Expression = (1-x)> .(1 +x)* (1 +x?)*
=(1-x)(1-xd)*(1+x3?
=(1-x)(1-x¥*

= Coefficient of x3=—4C; (-1)* =4

The binomial expansion of (x +a)" gives (t+ 1) term

:Tt+ | = nCtant at

15
. 1
We have expansion of (x4 + —3j .

X
On comparing with (x + a)", we get
1
x=x%a =—.n= 15
X
th term

1 t-1
= T[ = ISCF 1(X4)15—(t— 1). (—3)

— 15CI7 | (X)6074t+4 . (X)7 3t+);
=15, (x)7 Tt
Since, x* occurs in the t™ term
67-Tt=4 = Tt=63=t=9
Since the coefficient of (r +1)™ term in the expansion
of (1 +x)"="C,
.. In the expansion of (1+x)!8
coefficient of (2r + 4)™ term = 15C,,, 5
Similarly, coefficient of (r—2)™ term in the expansion of
(1+x)18=15C_,
If "C,="C thenr +s=n

SO, 18C2r+3 =18Cr_3 giVeS
2r+3+r-3=18

= 3r=18 = r=6.
Given expansion is (1 +x)™. Now,

Generalterm =7,; ="C, x"

54.

55.

56.

57.

58.

59.

60.

)
b)

b)

@

@

@

Putr=2, we have

T3 = mC2 ..X'2

According to the question C(m, 2) =6
m(m—1)

T

= mi-m=12

or m*-m—-12=0

= m?—4m+3m—12=0

oo (m—4)(m+3)=0

. m=4,sincem#-3
27C,="C{+"Cy = n*-9n+14=0

= n=2or7

Hint: T  , = 5Cr(xz)S‘r(k/x)’= 5Crk’x10‘3’
For coefficient of x, 10 -3r=1=r=3

coefficient of x=3C, k* =270
270
B=2207 =
= 10 k=3
10—(r-1) r—1
. _10 X _ i
Hlllt. Tr = Cr—l (g) ( xz j
1 11-r
— IOC,._I (g) .(_2)r—1x13—3r

for coefficient of x*, 13 -3r=4=r=3
Hint : Given expression

=21+ °C,(3v2x)* +°Cy (32x)*
+2Cs(3v2x)° +9C4 (3V2x)%]

*. the number of non-zero terms is 5
If n is odd, then the expansion of (x + a)? + (x — a)?

. n+1 .
contains — terms. So, the expansion

0f(1+5\/§x) +(1- sfx) has( . ]=5terms.

T17 = SOC16 x 234 x 16
T18 = SOC17 x 233 x 17

Given T, =Ty
0C . a7
= X2=—
50
C17 a

500 33117!x2 17
X =—x2=1

34116! 50! 34
In the expansion of (1 + ox)*
Middle term = 4C, (cx)2 = 602
In the expansion of (1 — ax)®,
Middle term = °C;( — 0x)® =—2003%>
It is given that
Coefficient of the middle term in (1 + oxx)* = Coefficient
ofthe middle term in (1 — ox)®

= 602=-2003

=o=0,0= _E



61.

62.

63.

64.

65.

BINOMIAL THEOREM
@ Suppose x% occursin (r + 1) term in the expansion of n
3\ :nan_z n—r ( ne, :nCn—r)
(ZX2 ——j =0 Cp_y
X =na —b
3\ _ . n
Now, T, =!1C @x)!=r{~ .. 2b=na, = b=7a,
:llcr(fl)r2117r3rx22—3r [l_i_clj(l_i_czj [1+ Cn J
i in x6 66. We have, ~ =
For this term to contain x°, we must have (b) Co C, C,
e . . .
2273r=6=>r=?,whlchlsafractlon. n(n-1)
1
But, r is a natural number. Hence, there is no term = (1+%) 1+ 2! [1 +—)
containing x°. n n
_2
© T30173 _(1+n) (1+n) (1+n) (1+n) (1+n)"
N s 12 3 7 n
= "Cy(ax)"~ 3 (—j ) 67. (a) Thereare (n + 1) terms in the expansion of (x + a)".
X Observing the terms, we can say that the first term
he one3en_6_ . from the end is the last term, i.e., (n + 1) term of the
= "Cya" °x = ..() .
2 expansion andn + 1= (n+ 1) — (1 — 1). The second
=n-6=0=n=6 term from the end is the n' term of the expansion and
(- RHS of above equality is independent of x) n=mn+1)-2-1).
Putn =6 in (i), we get The third term from the end is the (n — 1) term of the
5 1 expansion andn—1=(n+ 1) — (3 — 1), and so on.
6C3 Bd=——=2a3=— Thus, r'™ term from the end will be term number
2 8 (n+1)—(r—1)=(n—r+2)of the expansion and the
1
ﬁa=5 andn=6 (n—r1+2)term is nCn_err_lan_r”.
11 68. (d) In the expansion of (x + 2y)8, the middle term is
Hence, ax—=—x6=3 th
n 2 8 .
> +1] ie.,Sthterm.
ASSERTION - REASON TYPE QUESTIONS 69. (@) Inthebinomial expression, wehave
o 5 m - (a+byr=nCja"+C a™'b+"C,a"2b? + ... +C b" ...(i)
[x +l+ 2) _| X +2x+1 _ (1 + X) The coefficients "C,, "C,, "C,, ...., "C, are known as
@ X X xm binomial or combinatorial coefficients.
Term independent of x is coefficient of x™ in the Puttinga=b=11n (i), we get
(zm)' HCO + “Cl + nC2 +..t nCn =2n
expansion of (1 +x)*m=2mC_= Tz Thus, the sum of all binomial coefficients is equal to 2".
(m.) Again, puttinga=1andb=-1 in Eq. (i), we get
Coefficient of x° in the expansion of (1+x)" is °C, nC,+0C,+1C, + ... =1C, +1C,+ 1C +...
@ Given that, (1 +ax)"=1+8x+24x*+... Thus, the sum of all the odd binomial coefficients is
n n (n - 1) 2 9 5 equal to the sum of all the even binomial coefficients
= 1+Tax+—a X7+ =14+8x+24x7 +...
n
On comparing the coefficient of x, x2, we get and each is equal to EX =20
na—g 20 2 oy = C,+1C, +Cy . ="C, +1C+ C . =20
2 48 8(8 _48 70. (a) Both Assertion and Reason are correct.
= na(na-2)=48=88-2)= Also, Reason is the correct explanation for the
= 8§-a=6=a=2..nx2=8=>n=4 A .
ssertion.
@ Letb i ro i n-— (n - T) 71. (a) Both are correct and Reason is the correct explanation.
a) Letb= = .
Zre, 50 tc, 72. (@) Assertion: (x+2y)°
n N n=9,a=2y
e T,, |, =9Cx° " Q2y)
r=0 Cr r=0 Cr = 9Cr.21‘.x9f1“y1‘
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73. (¢) Assertion is correct. Reason is false.
Total number 0fterms=[%+ 1) =5+1=6

74. (d) Assertion is false and Reason is true.

CRITICALTHINKING TYPE QUESTIONS

75. (c) Given expression is:
[Bx+ Y1 =[x~y P =[Bx +y)* - [Bx ~y)]*
First and second expansion will have 21 terms each
but odd terms in second expansion be Ist, 3rd,
Sth,.....21st will be equal and opposite to those of first
expansion.
Thus, the number of terms in the expansion of above
expression is 10.

1 r
Tr+l — 18Cr(9x)18—r (_E]

76. ()
1373 18—3—r
= (_ 1)" ISCI, 9 2 x 2
is independent of x provided »=12 and then a = 1.
77. () (1-xP(A+x)2=(1-2x+x2)(1-2x+3x2+.......... )
The term independent of x is 1.
78. (¢
U
79. (a) Given expansion is (\/; +—2j
X
k T
(r+ 1) term, Ty = '0C, (&)‘O‘r(—zj
X
= Tr+1 — IOCrX57r/2.(k)r.X72r
o IOCrX(lofsr)/z(k)r
Since, T, is independent of x
10-5r -0 = r=2
- 405 =10C, (k)?
405 =45 x k?
= k=9 = k=+3
80. (@) We have
7°+97=8-1P°+@8+1)=(1+8)7—(1-8)
=(+7¢8+7C, 8% +...+7C;87]
—[1-2C;8+°C,8% - ... 9Cy 8]
=7C,8+2C8+[ Cy +7C3 8+...=°Cy +0C5 8. |82
=8(7+9)+64k=8..16+64k=064q,
where q=k +2
Thus, 7° + 97 is divisible by 64.
81. (@) Tt = n(n—l)(n—2)..' ....... (n—r+1) (x)"
r.
For first negative term,

n—-r+l<0=r>n+l

27
:>r>£.'.r:7-("'”=?)
5

Therefore, first negative term is 7g.
2 )Zn

82. (0 [H%Z) (1+x2)“:(1+x—,

X2n

numerator has (2n + 1) terms.

.. The middle terms is [C, (x?)"] =C0C,.

x2n
50 & 56
8. @ TCi+Y G
r=1
_ 50C . 55C3+54C3+53C3+52C3
4 51 50
+ C3 + C3
We know |:nCr +n Cr—l :n+1 Cr:|
2(50C4 +50 C3)+51C3 +52 C3 +53 C3 +54 C3 +55 C3

=(51C4 +51C3) +52C3 453 G +54C3 455 &
Proceeding in the same way, we get

50,435 ¢, =% ¢,

84. (b) Binomial expansion of
(1+x)0=Cy+Cx+Cx2+ Cyx3+ ...+ Cyx¥
and in given expression
Putting x =1, we get
20=C,+C,+C,+C; ...+ Cy, )
and putting x =—1
0=C,-C,+C,-C,....+C,, ... (i)
Subtracting (ii) from (i), we get
20=2(C,+C;+Cs+...Cy)
= C,+C+Cs+...Cy = =2%
Sum of the coefficient of odd powers of x = 24°
5 5
85. (@) x+VxS —1] +[x-vx> -1
=2[x3+3C,x3(x*1)+5C,x (x>~ 1)%]
=2 [x°+10x3 (x>~ 1) +5x (x0—-2x3+1]
=10x"7+20x0+2x3-20 x*-20x3+ 10 x
.. polynomial has degree 7.
e, nlc
86. (@) - —=-——rl
Cr—l Cr—l
(n-1)! « r-D!(n-r+1)!
(r=D!n-r1)! n!
=n-r+l
Sum=n+n-1)+...+(n—-9)=10n-45
87. @ a,ta ta,+..=2"Manda,+a,+a,+.. =2""1
a, =2"C_= the greatest coefficient, being the middle

coefficient
— 2n, — 2n, — 2n, =
an—3 Cn—3 C2n—(n—3) Cn+3 an+3



88.

89.

90.

91.

BINOMIAL THEOREM
-1 . We have
@ na=8= nZ’=64, n(n-1) oy
2 R AT as( 1Y’
n 8 (X ‘_3) =" Cox?) (‘T)
since — == = 6n=8n-8 X X
n-1 3 )
= n=4,a=2 +15C1(x4)14(—%] 415 Cﬂx“)”[—%)
b) Coeff. of x"in (1 +x) (1 —x)" = coeff. of x"in X X
n n 2 _\hn n 3 4
A+x)A="Cx+" Cox™ —...+(=1)" "Cpx") +15C3(X4)12[7L3) 15 Q(x‘*)”(—%] L
- (_1)}1 VlCn +(_1)}’l—l }’lCn_l - (_l)n + (_l)n—ln X X
= (~1Y" (1= n) T = 15C,(cHST (_L}j 15, x00Tr
(d) We know that, (1 +x)*=20C;+20Cx +20C, x? o x 60-Tr—y32 X:> 60— 7r=32
S 0C, x10+ .. 20C, x20 — 7r=28 = r=4
Putx=-1, (0)=2°C,—2°C, +2°C, - 2C; + ...... So, 5th term, contains x2
+20C10_20C11 ""+20C20 1 4
= 0=2[¥C,—2C, +2C,-2C; + ... = 0C,] + *C}, = 1504(,;4)“(__3) =B, xMx 12 2 150,x32.
= 20C10 — 2[20C0 _ 20Cl + 20C2 _ ZOC3 . X
o = 0C, +20C, ] Thus, coefficient of x32=15C,.
. 92. (¢) - x?andhigher powers of x may be neglected
= ZOCO _ 20C1 + 20C2 o ZOC3 + .+ 20C10 — E 20C10 g . 3
o ] (1+x)2 - 1+
() Weknow by Binomial expansion, that (x + a)"
=1C,x"a%+1C x"la+1C,x"2a2+1C, x"3 a3, 1
+0C,x" 4, at+.... +1C, x%" (1-x)2
1\P 1 31 2
Given expansion is (X4——3] =(1-x)2 143,422 20 [, 3%, 32x7
X 2 2! 2 21 4

1
On comparing we getn=15,x=x%, 8 = (_3)

2! 8 8
(as x3 and higher powers of x can be neglected)

13
b)) -3 -3
222 [_xz}z_ 2
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SEQUENCES AND SERIES

CONCEPT TYPE QUESTIONS

Directions : This section contains multiple choice questions.
Each question has four choices (a), (b), (¢) and (d), out of which
only one is correct.

1.

10.

Let ay, a,, az, ... be the sequence, then the sum
expressedas a; +a, +a;+...... +a,iscalled ........

(@ Sequence (b) Series

(c) Finite (d) Infinite

The third term of a geometric progression is 4. The product
of'the first five terms is :

@ 4 (b) # (c) 4 (d) 4

In an AP. the pth term is ¢ and the (p + ¢)th term is 0. Then
the gth term is

@ -p () p © ptg ([ p-q

Ifa, b, c,d, e,farein A.P., then e — c is equal to:

@ 2(c—a) b) 2(d-c) (o) 2f=d) (d) (d—0)

The fourth, seventh and tenth terms of a G.P. are p, ¢,
respectively, then :

@ p*=q+r b) ¢*=pr

© p*=qr (d) pgr+pg+1=0
If1,aand ParcinA.P.and 1, gand Pare in G P., then

@ 1+2a+g°>=0 (b) 1+2a— g>=0

© 1-2a—g°=0 ) 1-2a+g*=0

For a, b, c to be in G.P. What should be the value of Z )
(@) ab (b) be ¢

a b
(© EOIE (d) None of these

What is the sum of terms equidistant from the beginning
andend inan A.P. ?

(a) Firstterm—Lastterm (b) Firstterm x Last term

(c) Firstterm+ Last term (d) Firstterm + Lastterm
The first and eight terms of a G.P. are x % and x>2 respectively.
If the second term is x!, then t is equal to:

@B m4 ©F @3

If the p™, g™ and r'" terms of a G.P. are again in G.P., then
which one of the following is correct?

(@ p,q,rareinA.P.

(b) p,q,rarein GP.

(¢©) p,q,rarein H.P.

(d) p,q,rareneither in A.P. nor in GP. nor in H.P.

11.

12.

13.

14.

15.

16.

17.

18.

19.

If5 (32 1+1), (6% 3 +2) and 7(5*~ 2+ 5) are in AP, then what
is the value of a?

@ 7 (b) 6

(© 5 (d) None of these

Ifpth term of an APis g, and its g™ term is p, then what is the
common difference ?

@ -1 (b) 0 (© 2 d 1

Ifa, b, care in geometric progression and a, 2b, 3c are in
arithmetic progression, then what is the common ratio r
such that0<r<1?

1 1 1
@5 3 ©5 @y
If1, x, y, z, 16 are in geometric progression, then what is the
valueofx +y+z?
(@ 8 (b) 12 (c 14 (d) 16
The product of first nine terms of a GP is, in general, equal
to which one of the following?
(@) The 9th power of the 4th term
(b) The 4th power of the 9th term
(¢c) The 5th power of the 9th term
(d) The 9th power of the 5th term
In a GP.if (m +n)™ term is p and (m —n)™ term is g, then m®™"
term is:

p

q

@ ®, @ @
The following consecutive terms

1 1 1 . ) )
v 1-x 1-vx of'a series are in:
(@ HP (b) GP
(c) AP (d AP,GP
Theseries (v2 +1),1,(N2 1) ...isin:
(@ AP (b) GP
(c) HP (d) None of these

Three numbers form an increasing G.P. If the middle number
is doubled, then the new numbers are in A.P. The common
ratio ofthe GP. is:

@ 2-3
© ~B3-2

b 2++3
) 3+42



20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

SEQUENCES AND SERIES

Ifthe sum of'the first 2n terms of 2, 5, 8, ....... isequal to the
sum of the first n terms of 57, 59, 61....... , then n is equal to
(@ 10 (b) 12 (© 1 (d) 13

There are four arithmetic means between 2 and

—18. The means are

(@ -4,-7,-10,-13 (b)y 1,-4,-7,-10

(¢) —2,-5,-9,-13 (d -2,-6,-10,-14

The arithmetic mean of three observations is x. If the values
of two observations are y, z; then what is the value of the
third observation ?

(@ x (b) 2x-y-z
(©) 3x-y-z (d) ytz-x
What is the sum of the series 1,l+l,l+ ..... ?
2 4 8
1 3 3 2
@ 7 ® 7 © 3 @ 3
1 1

R R arein A.P. then,
g+r r+p p+gq
(@ p,q rareinA.P

111
(C) — > areinA.P
pqr

(b) p* g3 rParein AP

(d pt+tg+rareinAP

If G be the geometric mean of x and y, then

1 1

+ =
G -x? Gy

2
@ G (b) © =2 @ 362

G2
In a Geometric Progression with first term a and common
ratio r, what is the Arithmetic Mean of the first five terms?
(@) a+2r (b) ar?

© a@-DI5a-1] (@ a@-1)[5c—1)]

Ifp, q,rarein A.P,, a is GM. between p & q and b is GM.
between q and r, then a2, g2, b? are in

(a) GP (b) AP
(c) HP (d) None of these
Sum ofn terms of series 1.3+3.5+5.7+.......... is

(a) %n(n +D@2n+1)-n (b) %n(n +1)(2n+1)—n

(©) %n(n +1)2n+1)-n (d) %n(n +1)(2n+1)—n

Let a1, ay,a5............ be terms ofan A.P. If

ay+ar+...... a p? a
1772 =——, p#q,then 26 equals
a1+a2+ ...... +a q2 6121

41 7 2 11
* b L z d L
(@) T (b) 5 (© S (@ i

In a geometric progression consisting of positive terms, each
term equals the sum of the next two terms. Then the common
ratio of its progression equals

@ 5 OREINER)
© %(1—6) o) %ﬁ.

31.

32.

33.

34.

3s.

36.

The first two terms of a geometric progression add up to 12.
the sum of'the third and the fourth terms is 48. If the terms of
the geometric progression are alternately positive and
negative, then the first term is

@ -4 (b)y —12 (© 12 (d 4
The harmonic mean of and is:
1-ab 1+ab
b a
a) a )
@ ® o
1 q a
© 1-a’b? @ 1+a’b?
n+l n+1
If arithmetic mean of a and b is w, then the
a" +b"
value of n is equal to
@ -1 (b 0 (¢) 1 d 2
The H. M between roots of the equation
x?—10x+11=0isequal to:
LS a1
@ 35 O © 5 @ 3

If m arithmetic means are inserted between 1 and 31 so that
the ratio of the 7" and (m — 1) means 5 : 9, then the value
ofmis

(@ 10 (b) 11 () 12 (d 14

Let S, denote the sum of first n terms of an A.P. If S, =3 S
then the ratio S; /S, is equal to :
(@ 4 (b) 6 (c) 8

n°

@ 10

STATEMENT TYPE QUESTIONS

Directions : Read the following statements and choose the correct
option from the given below four options.

37.

38.

Consider the following statements

L Ifa},a,,..,a,..isasequence, then the expression
a;+a,+..+a +... iscalled aseries.

II. Thosesequences whose terms follow certain patterns
are called progressions.

Choose the correct option.

(@) Onlylis false (b) OnlylIlis false

(c) Bothare false (d) Bothare true

Consider the following statements.

I. A sequence is called an arithmetic progression if the
difference of a term and the previous term is always
same.

II.  Arithmetic Mean (A.M.) 4 ofany two numbers @ and

1
b is given by — (a + b) such that a, 4, b are in A.P.

The arithmetic mean for any » positive numbers a,,
ay, as, ....., a, is given by

Choose the correct option.
(@) Onlylistrue
(c) Onlyllistrue

(b) Both are true
(d) Both are false
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39. Statement I: Three numbers a, b, ¢ are in A.P., then b is 47.

called the arithmetic mean of aand c.
Statement I1: Three numbers a, b, carein A.P. iff2b=a+c.
Choose the correct option.
(@) Onlylistrue (b) OnlyIlistrue
(c) Bothare true (d) Both are false
40. Statement I: If ‘a’ is the first term and ‘d’ is the common
difference of an A.P., then its n'h term is given by
a,=a—(n-1)d
Statement II: The sum S of n terms ofan A.P. with first term ‘a’

n
and common difference ‘d’ is given by S = 5 {2a+(n—1)d}

Choose the correct option.
(@) Onlylistrue (b) Onlyllistrue
(c) Bothare true (d) Both are false
41. Consider the following statements.
I.  Then'™term ofa GP. with first term ‘a’ and common
ratio ‘r’ is given by a, = a.r™ L.
II.  Geometric mean of a and bis given by (ab)!/3
Choose the correct option.

(@ Onlylistrue (b) Onlyllistrue
(c) Botharetrue (d) Bothare false 48.
42. I  Threenumbers a, b, c arein GP. iff b2 =ac

II. Thereciprocals of the terms of a given GP. form a GP.
. Ifaj,a,,..,a,..isa GP., then the expression
a; +a, +..+a +..iscalled a geometric series.
Choose the correct option.
(@) OnlylandII are true
(b) Only Il and III are true
(c) Allaretrue
(d) Onlyland Ill are true
I Ifeach term of a G.P. be raised to the same power, the
resulting sequence also forms a G.P.
II.  25Mterm ofthe sequence4, 9, 14, 19, ... is 124.
Choose the correct option.
(a) Bothare true (b) Both are false
(c) Onlylistrue (d) OnlylIlistrue
44. 1  18Mterm of the sequence 72, 70, 68, 66, ... is 40.
I.  4%hterm of the sequence 8 — 6i, 7—4i, 6—2i, ... is purely
real.
Choose the correct option.

43.

(@) Onlylistrue (b) Onlyllistrue 49,

(c) Botharetrue (d) Bothare false

45. 1  37termsare therein the sequence 3,6,9,12, ..., 111.
II.  General term of the sequence 9, 12, 15, 18, ... is 3n + 8.
Choose the correct option.

(@) Onlylistrue (b) OnlyIlis true.
(c) Bothare true (d) Both are false
46. 1 11t terms of the GP. 5, 10, 20, 40, ... is 5120

II. IfA.M. and GM. of roots of a quadratic equation are
8 and 5, respectively, then obtained quadratic equation
isx2—16x+25=0

Choose the correct option.

(@) Onlylistrue (b) OnlyII is true.

(c) Botharetrue (d) Both are false.

MATCHING TYPE QUESTIONS

Directions : Match the terms given in column-I with the terms
given in column-II and choose the correct option from the codes
given below.

Column - I Column - 11
A. Sum of20 terms ofthe 70336
AP1,4,7,10,..1s
B.  Sum of'the series 156375
5+13+21+..+181is
C. Thesum of all three 2139
digit natural numbers,
which are divisible by
7,1s
D. The sum of all natural 590
numbers between 250
and 1000 which are
exactly divisible by 3, is
Codes
A B CD
@ 4 31 2
b) 4 1 3 2
¢ 231 4
@d 21 3 4
Column - I Column - 11
A. Sum of 7 terms of the ?[10n —1]+n?
GP.3,6,12,...1s 1023
B.  Sumof 10 terms ofthe s
a1, L L1 s
2 48
C. Sum of'the series 381
2+6+18+...+43741s
D. Sum ton terms of the 6560
series 11+ 103+ 1005+
.18
Codes
A B CD
@ 1 2 3 4
b)) 1 4 2 3
¢ 3 4 21
@d 3 2 41
Column - 1 Column - 11
2
A. Sum toinfinity of the 3
-5 5 -5
GP 16 6a S
B. Valueof6'?.6!4 6! é
....00l8
C. Ifthefirst term of a -1
G..P.is 2 and the sum
to infinity is 6 then the
common ratio is
D. Ifeach term of an infinite 6

G..P. is twice the sum of
the terms following it,
then the common ratio

ofthe G.P.is




50.

51.

SEQUENCES AND SERIES

Codes

A BCD
@ 2 1 4 3
b) 2 4 1 3
c 3 412
d 3 1 4 2

If the sequence is defined by a, =n(n + 2), then match the
columns.

Column -1 Column - 11
A a 1. 35
B. a,= 2. 24
C a= 3 8
D. a,= 4 3
E a5= 5 15
Codes

A B CDE

@ 4 3 521
by 4 2 5 3 1
¢ 1 32 5 4
d 3 451 2

th . 2n-3
If the n™ term of the sequence is defined as a, = 6
then match the columns.

Column - I Column - 11
A a 1. 1/6
B a,= 2. 112
C ay= 3. 5/6
D. a,= 4. -1/6
E as= 5. 7/6
Codes

A B CDE

@ 4 13 25
b) 5 3 21 4
(co 4 3315
d 4 1 2 35

INTEGER TYPE QUESTIONS

Directions : This section contains integer type questions. The
answer to each of the question is a single digit integer, ranging
from 0 to 9. Choose the correct option.

52.

53.

54.

Ifthe j" term and k™ term of an A.P. are k and j respectively,
the (k+j) th termis

(@ o0 (b) 1

(c) k+j+1 d) k+j-1

Third term of the sequence whose n'? term is a, =2 1s
@ 2 (b) 4 © 8 (d 3

The Fibonacci sequence is defined by 1 =a; = a, and

Ay
a =a, ;+a, ,,n>2 Then valueof a_nl forn=2,is
@@ 1 (b) 2 (©) 3 (@) 4

5S.

56.

57.

58.

59.

60.

61.

62.

63.

64.

Ifthe sum of a certain number of terms of the A.P. 25,22, 19,
........ is 116. then the last term is

@ 0 (b) 2 © 4 d 6

If the sum of first p terms of an A.P. is equal to the sum of
the first ¢ terms then the sum of the first (p + ¢) terms, is

@ 0 () 1 (© 2 d 3
a+bp"
If ——— isthe A.M. between a and b, then the value
an—l _I_bn—l
of nis
(@ 1 (b) 2 (© 3 (@) 4

The difference between any two consecutive interior angles
ofapolygon is 5°. If the smallest angle is 120°. The number
of the sides of the polygon is

(@ 6 (b) 9 () 8 @ 5

Which term of the following sequence
11 1 1

379 27 19683

@@ 3 (b) 9

(c) 6 (d) None of these

How many terms of G.P. 3,32,33, .......... are needed to give
the sum 120?

@ 3 (b) 4 (©) 5 (d) 6

Iff is a function satisfying f(x +y)=f(x) f(y) forall x,ye N .

n
such that /(1) =3 and 2 f(x)=120, find the value of n.

@ 2 ® 4 7 © 6 d) 8

A GP. consists of an even number of terms. Ifthe sum ofall
the terms is 5 times the sum of terms occupying odd places,
then the common ratio is

@ 5 (b) 1 (c) 4 @ 3

How many terms of the geometric series 1 +4 + 16+ 64 + ...
will make the sum 54617

@ 3 (b) 4 () 5 @ 7
Let T be the rth term of an A.P. whose first term is a and
common difference is d. If for some positive integers

1
m,n, m#n, T, =— and T, = —, then a — d equals
n m

1 1 1
@ —+— (b1 © - @0

ASSERTION - REASON TYPE QUESTIONS

Directions : Each of these questions contains two statements,
Assertion and Reason. Each of these questions also has four
alternative choices, only one of which is the correct answer. You
have to select one of the codes (a), (b), (c) and (d) given below.

(@)
(b)

©
(d)

65.

Assertion is correct, reason is correct; reason is a correct
explanation for assertion.

Assertion 1is correct, reason is correct; reason is not a
correct explanation for assertion

Assertion is correct, reason is incorrect

Assertion is incorrect, reason is correct.
. 2 1
Assertion: For x =+ 1, the numbers 7 . X, 7 arein GP.

Reason: Three numbers a, b, c are in G.P. ifb2 = ac.
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66. Assertion: Sum to n terms of the geometric progression 78. Assertion: The ratio of sum of m terms to the sum of n
Cl-x) terms ofan A.Pism? : n2. If T, is the K term, then TS/T2 =3.
3, %0, x7, ... (x#% 1)is =S Reason: For ™ term, t =a+(n — 1)d, where ‘a’ is first term

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

Reason: If ‘a’is the first term and r is common ratio ofa G.P.
then sum to n terms is given as

_a(r" -1 o

n

r = al=r) ifr#1.

r—1 -1

Assertion: Value ofa,,, whose nterm is a,=4n-3,is 65.
Reason: Value of a,, whose n'" termis a_ = (~1)*.n>.
Assertion: Ifeach term of a G.. P. is multiplied or divided by
some fixed non-zero number, the resulting sequence is also
aGP

Reason: If-1 <r<1,i.e.|r|<1, then the sum of the infinite

a
GP,atar+arr+ ... =

_a
-7

Assertion: Ifthe third term ofa G.P. is 4, then the product of
its first five terms is 4°.

ie, S,

Reason: Product of first five terms of a G.P. is given as
a(ar) (ar?) (ar®) (ar®)

Assertion: Ifa,b,carein A.P, thenb+c,c+a,atbarein A.P.
Reason: Ifa, b, care in A.P,, then 102, 10b, 10¢ are in G.P.

48

Reason: Three numbers a, b, care in A.P. iff2b=a+c¢
Assertion: If the sum of n terms ofan A.P. is 3n2 + 5n and
its mth term is 164, then the value of m is 27.
Reason: 20t term of the G.P. 333 ...1s >

) "274787 7 2™
Assertion: The 201 term of the series 2 x 4 +4 x 6+ 6 x 8 +
...+ ntermsis 1680.
Reason: Ifthe sum of three numbers in A.P. is 24 and their
product is 440. Then the numbers are 5,8, 11 or 11, 8, 5.
Assertion: Sum of n terms of the A.P., whose k' term is

n(5n+7)

31
Assertion: If % Lk, % arein A.P, then the value ofkis —.

Sk+1,is

Reason: Sum of all natural numbers lying between 100 and
1000, which are multiples of 5, is 980.

Assertion: : The sum of n terms of two arithmetic
progressions are in the ratio (7n + 1) : (4n + 17), then the
ratio of their n'f terms is 7:4.

. — ay2 _
Reason: If S =ax~+bx+c,thenT =S —S_

Let sum of n terms of a series S, = 6n2+3n+1.
Assertion: The series S isin A.P.

Reason: Sum of n terms of an A.P. is always of the form
an? + bn.

Assertion: The arithmetic mean (A.M.) between two
numbers is 34 and their geometric mean is 16.

The numbers are 4 and 64.
at+b

Reason: For two numbersaandb, AM.= 4=
GM=G= /gb.

and ‘d’ is common difference.

CRITICALTHINKING TYPE QUESTIONS

Directions : This section contains multiple choice questions.
Each question has four choices (a), (b), (c) and (d), out of which
only one is correct.

79.

80.

81.

82.

83.

84.

8s.

86.

87.

Consider an infinite geometric series with first term a and

. . . .3
common ratio r. If its sum is 4 and the second term is 7

then :
0t—ir—i a—2r—i
@ a=-.r=: ®) a=2r=_
3 d 3 1
a=—,r=— a=3r=—
© a=J.r=- @ ;

Ifroots of the equation x> — 12x%+ 39 x — 28 =0 are in AP,
then its common difference is

(@ =1 (b) £2 (¢) £3 (d) +4
4% term from the end of the GP. 3, 6, 12, 24, .......... ,30721s
(@) 348 (b) 843
(c) 438 (d) 3%4
Ifa*=bY=c? wherea,b,c arein GP.and a,b, c, X, y, z#0;
111
then —>7»7 arein:
Xy z
(@ AP (b) GP (c) HP (d) None of these
1
The value of 3 -1 + §7§+ ........ is equal to:
@2 e O @
Y7 ) 20 9% 9

a
5lx 4 5l=x 5 , 52X+ 52X arein A.P., then the value of a is:

(@) a<l12 by a<l12

(c) ax>12 (d) None of these

The product of n positive numbers is unity, then their sum
is:

(@) apositive integer (b) divisible by n

1
(¢c) equalto n+— (d) never less than n
n

An infinite G.P has first term x and sum 5, then

(@ x<-10 (b) —10<x<0
() 0<x<10 (d x>10
Sum of the first # terms of the series
l+§+z+1—5+ ......... isequal to :

2 4 8 16

@ 2"-n-1 (b)y 1-27

(c) nt27-1 (d 2"+1



88.

89.

90.

91.

92.

93.

94.

9s.

96.

97.

98.

99.
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In a GP. of even number of terms, the sum of all terms is 5
times the sum of the odd terms. The common ratio of the
GPis

-4 b 1
@ = ® -
(c) 4 (d) None of these
The sum of 11 terms of an A.P. whose middle term is 30,
(@ 320 (b) 330 (c) 340 (d) 350
The first term of an infinite G.P. is 1 and each term is twice the
sum of the succeeding terms. then the sum of the series is

3 5
@2 O3 © 5 @3
There are four numbers of which the first three are in G.P.
and the last three are in A .P., whose common difference is 6.
If the first and the last numbers are equal then two other
numbers are
(@ 2,4 (b)y 4,2
(c) 2,6 (d) None of these
Ifin aseries S, = an® + bn + ¢, where S, denotes the sum of
n terms, then
(@) Theseries is always arithmetic
(b) The series is arithmetic from the second term onwards
(c) The series may or may not be arithmetic
(d) Theseries cannot be arithmetic
Ifthe sum of'the first ten terms of an arithmetic progression
1s four times the sum of the first five terms, then the ratio of
the first term to the common difference is :
@ 1:2 (b) 2:1
(c) 1:4 (d 4:1
If the nth term of an arithmetic progression is
3n+ 7, then what is the sum ofits first 50 terms?
(@ 3925 (b) 4100
(c) 4175 (d) 8200
Letx be one A.M and g, and g, be two G.Ms between y and

z. What is g + g3 equal to ?

(@ xyz (b) xy’z

© xyz (d) 2xyz

What is the sum of the first 50 terms of the series
(Ix3)+@Bx5)+(5x7)+...?

(@ 1,71,650 (b) 26,600
(c) 26,650 (d) 26900
The A.M. ofthe series 1,2, 4,8, 16, ...,2"is :
2" -1 P |
(a) (b)
n n+l1
2% 41 2" -1
(© (d)
n n+l1

The 10 th common term between the series
3+7+11+....,and1+6+11+....1s

(@ 191 (b) 193 (c) 211 (d) None of these
A man saves * 135/- in the first year, * 150/- in the second
year and in this way he increases his savings by * 15/-
every year. In what time will his total savings be * 5550/-?
(@) 20 years (b) 25 years

(c) 30years (d) 35 years

100.

101.

102.

103.

104.

10S.

106.

107.

Let a, b, ¢, be in A.P. with a common difference d. Then

el/c, eb/ac,el/a arein

(@) GP.with common ratio e¢
(b) G.Pwith common ratioe"d

2_p2
(¢) GP. with common ratio ¢4/(°"~4")

d) AP
1 1

1
W oive Vorva vasb

9ax+1 9bx+1 9cx+1 x #0 arein:

(@ GP (b) GP.onlyifx<0

(¢) GP.onlyifx>0 (d) None of these
Thevalueofx+y+zis 15ifa, x,y, z, barec in A.P. while the

1

value of —T =+~ 18 = ifa, x,y, z, bare in H.P. Then the
X 'y z 3

in A.P. then

are

value of a and b are

(@) 2and8 (b) land9

(¢c) 3and7 (d) None of these

The A. M. between two positive numbers a and b is twice
the G. M. between them. The ratio of the numbers is

@ (V2 +3):(¥2 -3)

® 2++3):2-+3)

© (V3+D:({3-1

(d) None of these

If S, denotes the sum of n terms of'a G.P. whose first term is

a and the common ratior, then value of
S; +83+Sst....+S, s

@ i{nﬂﬂ} o ﬁ{n_l_r.l_ﬁn}
1+r 1—r2 1+r 1+r2
a l_an a 1_r2n

(@) m{n—r. 2 } (d :{n—r. 2 }

IfS,,S, and S; denote the sum of first n, n, and n, terms
respectively of an A.P., then value of

S S S )
n—l(n2 —n3)+—2(n3 —n1)+—3(n1 —-ny) is

1 np nj3
T4 1,3
@ 5 ® © -5 @ 3
Find the sum up to 16 terms of the series
P rP+2 +13 +23 433
1 1+3 1+3+5
(@) 448 (b) 445 (c) 46 (d) None of these
The sum of the first n terms of the series
12+222 4324242452 42.6% +...
2
is Mwhen n is even. When 7 is odd the sum is
2
n(n+1) nz(n+1)
o [l s
n(n+1) 3n(n+1)
(c) u @ ——

4 2
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4 3
108. If sum of the infinite GP. is g and its first term is Z then its

common ratio is :

7 A 7
@ ¢ ® 1 © @ 5

O | —

1
109. If sixth term of a H. P. is L and its tenth term is ﬁ’ then
61

the first term of that H.P. is

@ L onL 0 @ -
a) — — c) — -
28 39 6 17
1
110. If PRI the pth, qth, r!h terms respectively of an A.P.
then the value of ab(p—q) +bc (q—r)+ca(r—p)is
@ -1 (b) 2 (© 0 d -2
111. Ifthe sum of an infinitely decreasing GP is 3, and the sum of
the squares of its terms is 9/2, then sum of the cubes of the
terms is
o7 105 os 97
@ 3 ® © 73 @ 3
112. Ifx,y,z arein G.P. and a*=bY=c% then
(@ log,a=log,c (b) logb =logc
() log,a=logb (d) None of these
113. The sum to infinite term of the series
2 6 10 14 ;
1+ +—+—+—+ 18
332 3 3
@ 3 (b) 4 (c) 6 d 2
114. The fifth term of the H.P., 2, 2%, 3%, ................... will be
1 1
a) 5-— b) 3—
(@) s (b) s
L d) 10
© 15 @
1 1
115. Ifthe 7™ term ofa H.P. is 10 and the 121 term is 25’ then
the 20 term is
1 oL
@ 3 ® 7
1 a1
© s @ %

116.

117.

118.

119.

120.

121.

122.

123.

124.

The harmonic mean of L and a is
1—ab 1+ab

\ll—azb2 1-a’b?
|
© s @ Ty

If the arithmetic, geometric and harmonic means between
two distinct positive real numbers be A, G and H
respectively, then the relation between them is

(@ A>G>H (b) A>G<H

(¢ H>G>A (d G>A>H

If the arithmetic, geometric and harmonic means between
two positive real numbers be A, G and H, then

(@ A?=GH (b) H’=AG

(c) G=AH (d G’=AH

1 1
Ifb?, a2, ¢ arein AP, then —, )
a+b b+c c+a

(@ AP (b) GP

(cp HP (d) None of these

Ifthe arithmetic mean of two numbers be A and geometric
mean be G, then the numbers will be

() A+(A2-G?)

(b) VA +yA?-G?
© A+J(A+G)(A-G)
A+ J(A+G)(A-G)

will be in

d
(d) >
If ! + ! =l+l, then a, b, ¢ are in
b-a b-c a ¢
(@ AP (b) GP.
(c) HP (d) InGP. and H.P. both

Ifa, b, c are in A.P. and a, b, d in GP, then a, a — b,
d—cwill bein

(@ AP (b) GP

(cp HP (d) None of these

Ifthe ratio of H.M. and GM. of two quantitiesis 12 : 13, then
the ratio of the numbers is

(@ 1:2 (b) 2:3

(c) 3:4 (d) None of these

Ifthe ratio of H.M. and G.M. between two numbers a and b
is4 : 5, then the ratio of the two numbers will be

(@ 1:2 (b)y 2:1

() 4:1 (d 1:4



HINTS AND SOLUTIONS

SEQUENCES AND SERIES

CONCEPT TYPE QUESTIONS

10.

)
)

b)

b)

)

@

©

©
b)

@

Here,

=4 = ar’=4

.. Product of first five terms

=a. ar. ar*. ar® .ar*

=510 = (m,.Z)S = (4)5

Let a, d be the first term and common difference

respectively.

Therefore, Tp =a+(@p-1)d=qgand (1)

Tp+q:a+(p+q—l)d:0 ..(i1)

Subtracting (1), from (ii) we get gd =—¢q

Substituting in (i), we get

a=q-(p-1)()=qg+p-1

NowT =a+(q-1)d=q+p-1+(g—1)(-1)
=pt+tq—-l—-qg+1=p

Let x be the common difference of the A.P.

a,b,c,d,e, f.

se=a+t(5S-1x [wa,=a+(n-1)d]
= e=a+4x (1)
andc=a+2x .(i1)

.. Using equations (i) and (ii), we get
e—c=a+4x—a—2x

= e—c=2x =2(d-o).

Let a be the first term and » be common ratio.
Fourthterm of GP. :p=T,=ar’ ..(i)
Seventhterm of GP.: g=T,=ar® ...(ii)

Tenth term of GP.: r=T, =ar®  ..(iii)
Equ. (i) X Equ. (iii) :
pr=ar’xar = pr=ar'? = pr=(ar®y?* = pr=¢*

2a=1+Pandg’>=P

=g’=2a-1=1-2a+g>=0

a b

v

First term + last term

Let a be the first term and r be the common ratio so,
general term of GPis T, = ar™!

As given,

T,=x*=a and, Tg=ar’=x . ar’ =x>?

— x4 =x52 = 7 =56

=17=x8"=r=x8

s Ty=arl=x"4.x8
T,= x*

ButT2=tx:>xt=x4 =t=4

Let R be the common ratio of this GP and a be the first
term. pth term is aRP~!, qth term is aR%"! and rth term is
aR™ !,

Sincep, g andr are in GP. then

X

11.
12.

13.

14.

15.

@
@

@

©

@

(aR*1)2=aRP! aR™!

= a2R2ch :aZRerr—Z

= R2q72 = Rpfr- 2

= 2q-2=p+r-2

= 2q=ptr=p,q,rareinA.P.

None of the options a, b or ¢ satisfy the condition.
Let first term and common difference of an AParea and d
respectively.

Itspfterm=a+(p—1)d=q (i)
andqMterm=a+(q-1)d =p  ..(ii)
Solving egs. (i) and (ii), we find
a=p+q-1,d=-1
Given that a, b, ¢, are in GP.
Let r be common ratio of GP.
So,a=a, b=arand c = ar?
Also, given that a, 2b, 3c are in AP.
—~ b= a+3c
2
= 4b=a+3c (1)
From eq. (i)
4ar=a+3ar?
= 3r2-4r+1=0
= 3r2-3r-r+1=0
= 3rr-1)-1c-1)=0
= (-1)@r-1)=0

1
= r=lorr=—
3

Asgiven 1,Xx,y, z, 16 are in geometric progression.
Let common ratio ber,
x=l.r=r

y=1 r2=r?

z=1.r3=r

and 16=1.1* = 16=r*

= r=2
x=1r=2,y=1r2=4,z=1.r3=8
x+ty+z=2+4+8=14

Let a be the first term and r, the common ratio

2 8

First nine terms of a GPare a, ar, ar~, .... ar®.

P=aar. ar?....ar?®

= a9.r1+2+"'+8

8.9
=a’r2 =a%%
=(ar*)?=(T,)’

= 9th power of the S5th term
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16. d ForaGPa_ , =panda  =q,
We know thata, = AR™! (in GP)
where A= first term and R =ratio

~ am+n =p

= AR™™l=p ()

anda  =q

= AR™ ™l =q _ (i)

On multiply equations (i) and (ii), we have

(ARern—l).(ARm—ml) =pq

= AZRZmD=pq

= (AR™ )2 =pq

— AR™ = \/pq
= am:\/a

17. (¢) The following consecutive terms
1 1 .
are in A.P because
1++x 1-x"1-+/x
2( 1 j b 2
1-x/ 1+4x 1-vx 1-x
(ie.2b=a+c)
18. (b) Consider series (v2 +1),1, (V2 =1) yorre-..
a= \/5 +1,r= \/E—l
Common ratios of this series are equal. Therefore series
isin GP.
19. ) InGP, letthethree numbers be i,a, ar
r
Ifthe middle number is double, then new numbers are
inA.P.
. a .
ie, —,2a,ar,areinA.P.
r
2a A ar—2a
r
1
= 3{2——} =a[r-2]
r
= 2- l =r—2
r
= I‘-i-l =4
r
= r’—4r+1=0
+4/16 —
— p= % -2+ \/3
r <1 not possible
r=2+43
. 2n n
20. (c¢) Given, - {22+ (2n-1)3} = 5{2.57 +(n-1)2}
or 2(6n+1)=112+2n or 10n=110
Son=11
21. (d Let the means be X|, X,, X;, X, and the common

difference be b; then 2, X|, X, X}, X, —18 are in A.P;

22,

23.

24.

25.

26.

27.

©

@

(b)

)

©

b)

=-18=2+5b=5b=-20=>b=—4

Hence, X,=2+b=2+(-4)=-2;
X,=2+2b=2-8=-6
X;=2+3b=2-12=-10;
X,=2+4b=2-16=-14

The required means are —2, -6, —10, —14.

We take third observation as w

X:y+z+w
3

= 3x=ytzt+w

= w=3x-y-—=z

1 1

1
l—————+...
24 8

AN

[+ Thisis a GP with first term = 1

So,

can be written as

and common ratio =— By ]

So, sum of the series
1 1 2

1—(—1j +L 03

2 2

/(g +r),1/(r+p), 1/(p+q)arein A.P.
1 1 1 1

r+p_q+r:p+q_r+p
S S J. R
= p%q* rParein AP.

As given G =[xy
1 1 1 1

RN IS A
x=y| x y] x»w G?

First five terms of given geometric progression are a,

ar, ar? , ar>, ar?

A M. of these five terms

3 a+ar+ar” +ar +ar” B a(r5 -1
N 5 51
Sincep, g, r are in A.P.
_p+r
)
Since a is the G.M. between p, q
a>=pq
Since b is the GM. between q, r
. bE=qr
From (ii) and (iii)
a’ b2
p=—,1r=—
q q

()
(i)
..(iii)

2 42
- (1) gives 2q = a_+b_
q q

= 2q2 —a2 +b? :>az,q2,b2 arein A.P.



= 2a+(q-Dd g

SEQUENCES AND SERIES
28. @ T =[nMtermofl.3.5.....]x [nMtermof3.5.7....] n n 0
n a a a
or T =[1+m-1)x2]x[3+(n-1)x2] N (_] -1 = (_} :(_)
or T,=(2n-1)(2n+1)=(4n2-1) bo b b
= n=
8p= D T, =Y (4n* -1) 34. d Leto and B be the root of equation
x2—10x+11=0
=43 n*->1 a+p=10,ap=11
C4xn(m+D)2n+l) 2 _ 20 211 #2211
= . -n= 5n(n+1)(2n+1)7n a+p 10 105
35. @ Letthemeansbex,x,,....x sothat 1,x;X,,....x,31is
p
—[2ay +(p-1)d] 2 2 “Dd an A.P. of (m + 2) terms.
29. @ fj—:p— 20+ (p=hd _p Now, 31=T, ,,=a+(m+1)d=1+(m+1)d
2

30. (b)

31. ()

32. (@

33. ()

R4 +(g-Dd] 4

a +(p_1jd
2

= —1:3
a +(q jd q
2
For 26 p—11,g=41 = % _1
)| a 41
Let the series a, ar, ar?, ..... are in geometric progression.
given, a=ar + ar?
= l=r+12 = r?+r-1=0
—1+1-4x-1 ~1++/5
> 1=—=> 1=
2 2
5-1
= r= \/72 [ terms of GP. are positive

.. r should be positive]
As per question,
atar=12
ar’ +ar’ =48

...0)
..(i)
ar’(1+r) 48
m—a:ﬂz=4, =>r=-2
(- terms are + ve and —ve alternately)
= a=-12
Let C be the required harmonic mean such that

L,C,L are in H.P.
1—ab 1+ab
1—ab l1+ab
a 'C a
2 1-ab 1+ab 2
+ =>—=—=C=a.

2_ 2
a a C a

are in A.P.

a+b
Arithmetic mean between a and b is given by >

a+b a™+pt!

2 a" +b"
= 2an+l+2bn+] :an+] +a”b+b“a+b“+1
= (an+l _an b) + (bn+] _ abn) =0
= a(a-b)+bb-a)=0
= (a"-b") (a—b)=0
= a"-b"=0 (a-b=0)

30 . X7 5
L d= Given : =—
m+1 Xm_] 9

Tg ~ a+7d 5
T, a+(m-Dd 9

=9a+63d=5a+(5m-5)d

30
—4.1=(5m—68) ——

m+1
=2m+2=75m-1020= 73m=1022
o 1022
- m=—g

36. (b)

Since, S, denote the sum of an A.P. series.

S,= %[23 +(n—1)d] where'a'is the first term and
'd' is the common difference of an A.P.
Given, S, =3S
Now, S, = 27“[221 +(2n-1)d]
From given equation, we have
27n[2a +(2n-1)d]= 37n[2a +(n-1)d]

= 2[2a+(2n-1)d]=3[2a+(n-1)d]
= 4a+2(@2n-1)d=6a+3(n-1)d
= (4n-2)d=2a+(3n-3)d

= 2a=(n+1)d

Now, consider

1
Sﬁ B 5(3n)[2a +(3n-1)d]
S

n %(n)[2a+(n—1)d]

3n
S [2a+0n=Dd] 315, 1 30d—q]

" [2a+nd-d]

%[2a+(n—1)d]
Put value of 2a=(n+ 1) d, we get
S3n _ 3[(n+1)d+3nd—d]

S, (n+1)d+nd-d
3[nd+d+3nd-d] _ 3(4nd) P
nd+d+nd-d 2nd
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STATEMENT TYPE QUESTIONS

37. (d Bydefinition, both the given statements are true.
38. ()

39. (¢) Both are statements are true.

40. () I n"termisa,=a+(n—1)d

41. (@) II. Geometric mean of‘a’and ‘b’ = \/%

42. (c) Allthe given statements are true.
43. (a) Both the given statements are true
II. a=4,d=5
a,=124 =—a+(@m-1)d=124
=4+(n-1)5=124
=>n=25
44. ()
L a=72,d=-2
at(n-1)d=40
= 72+(m-1)(-2)=40
= 2n=34=n=17
Hence, 17 term is 40.
II. a=8-6i,d=—1+2i
a,=(8—6i)+(n—1)(-1+2i)
=9 -n)+i(2n-38)
a ispurelyrealif2n-8=0=>n=4
Hence, 4t term is purely real.
a=3,d=3
at(n-1)d=111 =3+n-1)(3)=111
=n=37
II. a=9,d=3
a,2=a+(n-1)d=9+(n-1)3=3n+6
46. (¢) L ar!=5120=52"1)=5120
=201=1024 = 2n-1=210

45. @ L

=>n=11
II. Let o, B be the roots of the quadratic equation.
+
AM.ofa,p= OLTB =8;

G M.ofa, B= \/OTB:S:OLB:SZ
atp=16, af=25

Equation whose roots are a, 3, is
x2—(a+PB)x+ap=0
x2—16x+25=0

MATCHING TYPE QUESTIONS

47. @ (A 820:?[2x1+(20—1)3]

=10x 59=590
B) a+(n-1)d=181
=5+Mn-1)8=181=n=23

.. Required sum = %[a +1]= %[5 +181]

=2139
©) 105,112,119,...,994
a,=994 =a+(n-1)d=99%4

48. (@

49. (¢)(A)

= 105 +(n— 1)7=994
—n=128

128
.. Required sum= E [2x105+(128-1)7]

=70336
(D) 252,255,258, ...,999
a,=999=252+(n-1)3 =999
=n=250
250
S = N [252+999] = 156375

n

—a g =3 2’1
A)S; =3 "7 7775

=3(128-1)=381

L) i)

B) Sjp=1 N
=)

1024-1 1023
512 512
(C) a=2,r=3,/=4374

Ir—a (4374x3)-2

r-1 33—l
=6520

(D) S,=11+103+ 1005 +... ton terms
=(10+1)+(107+3)+ (10> +5)+ ...+ {10+ (2n—1)}
=(10+10%+10°+...+ 10"+ {1 +3+5+...+(2n-1)}

Required sum =

_ M+E(1+2n_1)
To@0-1n 2

10
= —(10"-1)+n’
5 )

1
2
[l+l+l+...oo] [1_‘]
(B) 6 2 48 =6\ 2/ = 61 -6

€ Sp=60=>—=6=>r=

D) a,=2[a, Ta, ,t..0]vneN
1

= ar™'=2[ar"+ar™+...0]
_ 2ar”
I-r
2r
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50. @ a,=n(n+2) T N
Forn=1, a,=1(1+2)=3 116—2[50+(n D(=3)]

Forn=2, a,=2(2+2)=8 or 232=n[50—-3n+3]=n[53-3n]
Forn=3, a;=3(3+2)=15 =-3n%+53n

Eorni‘sl, a(i(ii?ji = 3n2-53+232=0

orn=5 a;=55+2)= = (n—-8)(3n-29)=0

Thus first five terms are 3, 8, 15, 24, 35.

B 29 29 o
51. (@ Here an:Zn—?) = n=8 or n=?, ni? Son=8
. 6 . Now, Tg=a+(8—1)d=25+7x(-3)
Puttingn=1,2,3,4,5, we get —25_91
2x1-3 2-3 -1 .. Lastterm=4
“= 6 ZTZ_; 56. (a) Letabethe first term and d be the common difference
of A.P.
2x2-3 4-3 1
DT T T Sum of first p terms =§[2a+(p—1)d] (@)
2x3-3 6-3 3 1 q B
az 6 6 6 2 Sum of first ¢ terms =E[2£I+(q—1)d] ... (i)
2x4-3 8-3 5 Equating (1) & (i)
“TT6 TT6 6 P _na1=4 _
2[2a+(p Dd] 2[2a+(q d]
and as = 2x5-3 _ % _ % Transposing the term of R.H.S to L.H.S
or 2a(p-q)+p(p-1)—q(g-1)d =0
.. The first five terms are A11s and 7 2_ .2 =
6626 6 = 2a(p-q)+[(p"—q" = (p—q)d]=0

(o)

=

2a(p-)+(p—l(p+q)—d]=0
= (p—9)2a+(p+q-1d]=0

INTEGER TYPE QUESTIONS

52. (@ Let a, be the first term and d, the common difference.

General term (n, term) of the AP s = 2a+(p+q-1Dd =0 - (iii)
T,=a+(m-1)d (v p#q)
As given,Tj=a+(j— 1)d=k (1) Pty
T,=a+(k-1)d5 i) Sum offirst (p +¢) term = [2a+(p+q-1)d]
Subtracting (ii) from (i), we get ptq
. =k—i =_ =——x0=0
(-kd=k-j=>d=-1 B
On putting d =1 in (i), we get 5 2a+(p+q-1)d=0 [from(iii)]
a+t(-1)(1)=k uih
= a=k+j-1 57. (@ A.M.betweenaandb =
Now,Tkﬂ-=a+(k+j—l)d=k+j—1+[(k+j)—1](—l)
=(k+j-1)—(k+j-1)=0 L _akb _ath
53. (¢) a,=2"=ay;=23=38 gyt 2
a3, 1 -1, n-1
54. () Forn=1, alza—Z:I:I (o a,=a,=1) 2a" +2b" =a" +ab" +ad""'b+b"
n 1
= N n=ly _ _yn-l n_
anda =a_,+a ,,n>2  ..(A) ara”b—ab+b"=0

' . = " YNa-b)-p""a-b)=0
n=3inequation (A)a;=a,+a,=1+1=2
a, a, 2 = (a=b)a"-b"H+p"=0 [-a#0]

forn=2, =—=-=2
a, a, |1

= anfl _bnfl =0 = an—l =bn—l
55. (¢) a=25,d=22-25=-3. Letnbetheno. ofterms

n-1 0
Sum=ll6;Sum=g[2a+(n—l)d] [gj :1:(—j =>n-1=0 =>n=1
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58. () Theangles ofa polygon of n sides form an A.P. whose
first term is 120° and common difference is 5°.
The sum of interior angles

= g[Za +(n-1)d] =§[2>< 120+ (n—1)5]

- %[240 +5n—5]= %(235 +5n)

Also the sum of'interior angles = 180 x n—360

%(235+5n) = 1801 —360

Multiplying by %, n@7+n)=236n-72)

n(@7+n)=72n—144
= n?+47-72)n+144=0
= n2-25n+144=0
= (n—16)(n-9) =0

= n#l6 - p=9
59 1, /s 131
- ) =3 713 971 3
LetTn:;zarnflzL
19683 19683

1(1}”‘1 1
= —| = =
33 19683

n 9
- (-
3 3
Let 7 be the number of terms of the GP. 3, 32,33, ..........

makes the sum =120
wehavea=3,r=3
33" -1

a(r" -1
Zg , ¥>15 Sum=—"—2=120
r-1 3-1

60. (b)

S
3 an
or S(3"-1)=120

Multiplying both sides by %

2o 3"-1=80

5 3"=80+1=81=3* = n=4

.. Required number of terms of given G. P. is 4
61. () f()=3,/(x+y)=/)f¥)

JQ=fA+D=fM)f(1)=3.3=9

JB)=/A+2)=/()f(2) =3.9=27

J@=71+3)=f(1)f(3)=3.27=81

Thus we have

orw

=120 [a=3,r=3]

33" -1 2
308D 50531120 =80

3"=80+1=81=3*= n=4

62. (¢) LettheGP.bea,ar,ar’, ...
S=a+ar+ar*+...... +to2nterm
B a(r*" =1)
r—1
The series formed by taking term occupying odd places
isS,=a+ar+ar+.... to 7 terms
a|:(7"2)n _1:| a(r2n _1)
e BT EE ) e s
r -1 re—1
Now, S§=358,
2n 2n
or a(r=" =1) _ 5a(r 1)
r—1 -1
= 1= >
r+1
= r+l=5.r=4
- 4" —1
63. @ a|—L|=s461= —5461
r—1 4-1
=4n=47
=n=7
1 .
64. (d Tm=a+(m—1)d=; (1)
1 ..
I,=a+(n-1)d=— (i)
m

@)-(i) = m-n)d =+ L= q= L
n m mn

1
From(i) a=—=a-d =0
mn

ASSERTION - REASON TYPE QUESTIONS

65. (a) Thenumbers _72, X, _77will bein GP.

X

If —:_—7:>x ———x—-="=1 = x=%1
_2 2 27
7 x
x5 2
66. (@ Herea=x% r=—F5=x",x#*l
x
S _a(l-r")
" 1-r
_x3(1—x2")

n

(1-x?)
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67. )

68. (b)

69. (a

70.  (b)

71. (@)

72. ()

73. )

Assertion: a =4n -3
a,=4(17)-3=68-3=65
Reason: a_=(-1)"'.n’
ay=(-1)""1.(9)* = (-1)%729)="729
Both are true but Reason is not the correct explanation
for the Assertion.
Assertion: a; =4 = ar2=4
. Product of first five terms =a (ar) (ar?) (ar?) (ar®)
=5 10= (arZ)S =45
Assertion: b+c,c+a,a+bwill bein A.P.
if(cta)—(b+c)=(a+b)—(c+a)
ie.if2b=a+c
i.e.ifa, b,carein A.P.

10°  10°
Reason: 102, 10°, 10°arein GP. if 0 _10

10° 10°
ie. if 10ba=10cb
i.e.ifb—a=c—b = 2b=a+cwhichis true.

Assertion: 2k = Z+§_ 16413
: 38 24
_3t
k=2
~ 31 31
K=o 18

Assertion: Let the sum of # term is denoted by S,

Sn:3n2+5n

Putn=1,2. T)=8,=3.12+5.1=3+5=8;

S,=T,+T,=3.22+5.2=12+10=22

T1,=8,-5,=22-8=14

. Common difference d=T7,-T,=14-8=6
a=8,d=6

mterm=a+(m—1)d=164 = 8+(m—1).6=164

6m+2=164 = 6m=164—-2=162

162

==

Reason: T =ar™!

5(Y" 515
T0=32) “22° 7 2@

Assertion: First factor of the terms are

m 27

. First factor of n term = 2n ...(0)
Second factor of thetermare 4,6,8...............
. Second factor of n'M term
=4+(m-1)2=2(n+1) ... (D)
. n™ term of the given series
=2nx2(n+1)=4n(n+1)
. putting n=20
20t term of the given series =4 x 20 x 21
=80x21=1680
Reason: Let three numberinA.Pbea—d,a,a+d
Theirsum=a-d+a+a+d=24
=3a=24

74.

75.

76.

©

@

@

=a=38

Their product = (a —d) (a) (a + d) =440
a(a?—d?)=440= 8 (64 —d %) =440

= 64-d*’=55=d*=64-55=9

- d=%3

Hence, the numbersare 8—3,8,8+3 or8+3,8,8-3
ie,5,8,11,0or11,8,5
Assertion: 7; =5k +1
Ty=5x1+1=5+1=6;
T,=5x2+1=10+1=11
d=T,-T;=11-6=5
a=6,d=5

Putting k=1,2

Sum of n term = g[za +(n-1d]

:§[2><6+(n—1)5]

n(Sn+17)
2
Reason: We have to find the sum
105+ 110+ 115+........ +995
Let 995 = n'M term
“a+[n—-1]d=995 or 105+[n—-1]5=995
Dividing by 5,
21+(n—-1)=199 or n=199-20=179
. 105+110+115+........ +995

n
=—[12+5n-5] =
2[ n->5]

=§[2a+(n ~1)d]

1
:%9[2><105+(179—1)5]

:%[2x105+5x178] —98450
Sy (7n+1) 3 n(7n+1)
"8, (4n+17)  n(4n+17)
58S, = (T2 +n)A, S =@n?+17n) 1

T,  S,=S,q _ 7(2n-1)+1 14n-6
Then, 7 =g 0 T 4(2n—-1)+17  8n+13
=T,:T', =(14n-6): (8n+13)
We have, S, =6n®+3n+1
8, =6+3+1=10
S,=24+6+1=31
S;=54+9+1=64andsoon.
So, T, =10
T,=S,-S,=31-10=21
T;=S;-S,=64-31=33
So, the sequenceis 10, 21, 33,...
Now,21—-10=11and33-21=12 = 11
. The given series is not in A.P.
So, Assertion is false and Reason is true.




SEQUENCES AND SERIES m
77. (@) Letthe numbersbeaandb. 82. (@ Asgiven: a*=DbY=c*
b Let, a*=bY=c*=k (say)
Then, AM.=222 =34 — a+b=68 ..(i) = a=k!X b=k, c=kz
Asgiven :a, b, carein GP.
Also, GM. =+/ab =16 = ab=256 ..(ii) = b’=ac
11
L
Now, a—b = +/(a+b)’ - 4ab ie., k2V=klxklz= k(X Z)
2 1 1
2 =t
=+4/(68)" —4x256 = +/4624 1024 = ++/3600 y X z
=a—-b=+60 = l,l,l arein A.P.
X'y z
. a—b=60ora—b=-60 ... (iii) .
when a— b =60, then solving (i) and (iii), we get 83. (c¢) Thegivensereis 3—1+———....... o« isin GP.
a=64andb=4. 13 9
Then, numbers are 64 and 4. Its common ratior = — 3 and firstterma=3
When a—b=-60, then solving (i) and (iii), we get
a 3 3x3 9
a=4,b=64 SL)OZI_:_IZT:Z
. Numbers are 4 and 64. - 1+§
Sm m2 . 84 (d) G . 51+X 517)( E 52)( 5*2)( : AP
78. ®) S—:—z(glven) . 1ven : + s + are mA.r.
no We know that ifa, b, c arein A.P. then 2b=a+ ¢
Also
T, S-S, m —(m=1) 2m-1 2%: SRR L S
T, S, -8, n2—(n-1? 2n-1
n n n—1 n (n 1) n — a:5.5x+5(5x)—1+(5x)2+(5x)—2
Substituting m =5 and n = 2, we get Let 5*=t
5 1
o 2(5)-1 9 a=5t+¥+t2+—2
L, 2(2)-1 3 | g
= a= t2+—2+5[t+¥j
CRITICALTHINKING TYPE QUESTIONS t )
1 1
79. () Since, sum=4 = a= (“F?j ‘2+5[t+¥]
3 1
and second term = 1 Putt+-=A
t
a 3 b 2
= ——=4,and ar== a=A2+5A-2 [add &subtract | —| ]
1-r 4 2a
2 2
5 5
- = a= A2+5A—(—] +[—) )
-3 4 2 2
4a
5\2 17
= (a-1)(a-3)=0 = a=|A-— —
_ Z 2 4
=a=1 or a=3
80. (c¢) Letrootsbe o,B,y anda=a—-d,b=a,c=a+d. = 321—7-
Thena+p+y=3a=—(-12)=a=4 85. () Since, product of n positive number is unity.
afy=a(@®-d)=-(-28)=d==+3 =X X)Xy e x = (1)
81. (d) Clearly, the given progression is a G.P. with common 17273 "

ratior=2.

4-1
- 4Mterm from the end = ﬁ(l)

7

1 4-1
= (3072)(5j =384

= x;tx, ... +x, > n (1)" [Fromeq"(i)]
= Sum of n positive number is never less than n.
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We know that, the sum of infinite terms of GP is

a , |r|<l
S =<1-r
w0 , |r|21
. swzﬁzs o <)
or,l—r=§
5-x .
= r= 5 exists only when | 7| <1
5

i 1< —x<1
1.€.,— 5

or,— 10<—-x<0

or, 0<x<10

Sum of the »n terms of the series

1 + 3 + 7 + B e upto » terms, can be written as
2 4 8 16 ’

1 1 1 1
I—— |+ 1= [+ 1—= [+| 1 ——|....
o3l =5 womems

(1 1 1 )
=n—|—+—+—+... + n terms
2 4 8
l(l_lj
A
0
2
=n+2"-1

Let us consider a G.P. a, ar, ar?, ....with 2n terms.

2\n _

We have a(r2n _1) _ 5(1[(!’ ) 1)j|

r—1 (r2=1)
(Since common ratio of odd terms will be 7 and number
ofterms will be n)

a(r?" 1) _s a(r?" 1)

= -l -1
= a(r+1)=5a,ie.,r=4
Middle term = 6™ term =30
= a+5d=30

S, = %[2a+10d]:12—1x2[a+5d]:11><30:330

Letthe GP.bel,r,7,.......... 0
Given x,, = 2(x, ;1 +X,42 +..... t0 )

X

. n+l s

S X, =2—"= [common ratio is 7]
r

el
2 2 T3

Let the last three numbers in A.P.be a,a+ 6, a+ 12,
then the first term is also a + 12.
But a+12,a,a+ 6 arein GP.

na?=(a+12)(a+6) = a?=a2+18a+72
Soa=-4.
.. The numbers are 8,4, 2, 8.

Snzan2+bn+c

58, 1 =a(n=1)%+b(n—1)+c for n>2
L1, =85,-8,

=a{n® —(n-1)>y+bin—(n—-1)}
=a2n-1)+b

Sty =2an+b-a,n>2

ity =2a(n-1)+b—a for n =3

Sty =t =2a(n—n+1)=2a forn>3
Now 12—11 Z(Sz—Sl)—Sl :Sz —2S1

=(@2’+b2+c)—{al*>+b.1+c}

=2a-c#2a
.. Series is arithmetic from the second term onwards.
Sum of n terms of A.P with first term = a and common
difference, = d is given by

S = %[Za+(n—l)d]
S|, =5[2a+9d]
S,= %[Za +4d]

According to the given condition,

S,0=Ss = 5[2a+9d]= 4><§[2a+4d]
= 2a+9d=2[2a+4d]
= 2a+9d=4a+8d=d=2a

a

—=l =a:d=1:2
d 2

As given, n' term is
T,=3n+7

Sum of n term, S;, = ZTn
:Z(3n+7):32n+721

_ 3n(2+1)+7n:n[3n+§+14}

l:3n+17}
=n
2

Sum of 50 terms =S5 = 50{

3x50+17
2

= 50{%} =25x167=4175
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163

95. (d

96. (a)

97. ()

Since x isA.M

N X=y+Z,
2

= 2x=y+z ()
and y, g,,8,,z....arein GP.

8i_8&_2

y & &

=

2
= g =&Y

3 .o
= gl =218y ...(11)

Also, g5 =gz
2 =827 (i)

= gie} =gigayz
= yz2=g,g, (V)
Adding equations (ii) and (iii)
gl +2 = 22 + 72182 = 2122 (Y +7)
=yz.2x =2xyz
The given series is
(1%3)+ (3% 5)+(5X7) Frrrrrrrrn,

Its general term is given by
T,=(2n-1)(2n+1)=4n-1
Sum of series =4%n%— X1
s, - dn(n+1)(2n+1) .

6

2
Sn:r{z(zn +3n41) _1}

3

_ | 4n®+6n+2-3
S=n| ————M——
3
! 3
For sum of first 50 terms of the series,
n=>50,

g _ {n(4n2+6n—1):|

~ 50[4(50)% + 6(50)—1]
- 3
50 % (10000 + 300 — 1)
- 3
50%10299

SSO

=171650

S
We know that A.M. = —
n+1

Given sequence 1,2,4, 8, 16,....., 2"
= S, =1+2+22+23+24+ 420

2n+1 -1 a(rn _1)
= — 2n+1 -1 |: Sn —

2-1 (r=1)

B 2n+1 -1
n+l

AM.

98. (@

99. (a)

100. (c)

101. (a)

102. ()

The first common term s 11.

Now the next common term is obtained by adding
L.C.M. ofthe common difference 4 and 5, i.¢., 20.
Therefore, 10t common term = T,, of the AP whose
a=11andd=20

T, ,=a+9d=11+9(20)=191

Given statement makes an AP series where, a= ~135,
d="15andS =" 5550

Let total savings be ~ 5550 in n years

So, S, = %[23 +(n-1)d]

5550 :%[2x135+(n—1)15]

11100 =n[270+ 15n—15]
15n2+255n—-11100=0
n? +17n-740=0
n2+37n-20n-740=0
n+37)(n-20)=0

n=20 (.- n#-37)
a,b,careinA.P. = 2b=a+c

Ldu gy

Now,

2
el/c ><el/a :e(a+c)/ac :e2b/ac :(eb/ac)
sel/c, eb/ac el/a in GP with common ratio

b/ac
. _ e(b—a)/ac _ ed/(b—d)(b+d)
el/c
2 42
_ ed/(b -d“)

[-- a,b,carein A.P. with common difference d
S b—a=c—b=d]

1 1

2
Joiva oo Na+b

_ 2£+\/;+\/E
Wb +ve) (Ja++b)

= 2@+2b+2\/;+2\/§
=2\/§+2\/;+c+2\/5+a
= 2b=a+c

.. a,b,c,arein A.P.
= ax, bx, cx, arein A.P.
= ax+1,bx+1, cx+1, arein A.P.

= 9ax+1’ 9bx+1’9cx+1 arein GP.
Asx,y,z,are A.M. ofaand b

X+y+z=3 a+b
Xty 5

.'.15:%(a+b) =a+b=10  ..()
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10 10
=

g ab
Solving (i) and (11) we get
a=9,1,b=1,9

a+b
Given 2x/_ =

e

2 a
=t —4t+5=0, where E:t

t:Ziﬁﬁ\/%:Zi\/g

ab=9 (i)

103. @)

a_(%3)° _ (@£43)
b 43 (2P-(3)
b=2+43:2-43
or 2-4/3:2+43
1_ n
104.@d) We have s;%
—-r
a 2n-1
Son1= Tr[l_r ]
Putting 1, 2, 3,........ , n for n in it and summing up we
have
S;+S;+ St +S,.1

a
=“1: [(1+1+...nterm)—(r+r3+ 17 +....nterm)]

. r{l—(rz)n} . |
= —|h-—————>"|=—/n-r.
l-r 1-r I-r 1-12

105. () We have,

25
$,= 23 +(n, ~Dd] = 4= 2a+(n, ~1)d
n

1

s,= ‘172[2a+(nz—1)d]:>—2=2a+(n2 ~1yd

ny
n3
- —[2a+(n; —-1d]= —==2a+(n;—-1)d
S, 2[ (n3 —1)d] o (n3—1)
2S 28, 28,
. —l(nz—n3)+—(n3—n1)+—(n1 nz)
n np nj

=[2a+(n; - 1)d] (n2—n3) +[2a+(n,—1)d] (n3 -n,)
+[2a+(n;-1)d](n;—n,)=0

106. (¢) Wehave t, =

107. ()

108. (a)

109. (¢)

110. (¢)

P23 434 a0’
1+3+5+....upto n terms

{n(n"‘l)}z nz(n—l-l)2
2 4

g{2+2(n—1)}_ n?

_ (n+l)2 B n?

4 4

n 1
_+_
2 4
1 1 1
S, =%t, =—Zn’ +—Sn+—3 1

4 2 4
_In@+h@+D) In@+D 1
4 6 2 2 4

161733 1617 16 _ .
24 4 4

Ifn is odd, the required sum is

Fot2.(n=1% +n°

16 =

124222+ 32 4 247

2
_ (n-D(n—-1+1) 2
2
[+ (n—1)iseven
-, using given formula for the sum of (n—1) terms.]

2
_(n 1+1] _n"(n+1)
2 2
S,= 1%where ' be the first term and r be the common
ratio of GP.
4_3/4
3 1-r
= 1 3/4 = 1 9 =
= — —_—=T = —
" 43 16 " 16

1
Let six term of H.P. = 61

= sixterm of AP=61

Similarly tenth term of A.P. =105

Let first term of AP is a and common diff. =d
. at+5d=6l

anda+9d=105

solving these equation, we get

a=6,d=11

1
Hence, first term of H.P. = 5

Letx be the first term and y be the c.d. of corresponding
A.P., then

1
;=X+(p*1)y ...... >1)
1

E:)ﬁ(q,1)y ...... (i)
%:X—s—(r—])y ...... (iif)

Multiplying (i), (ii) and (iii) respectively by
abc (q—r), abc (r —p), abc (p — q) and then adding,
we get, bc(q—r)+ca(r—p)tab(p—q)=0
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111. (¢) Letthe GPbea, ar, ar2,........ ,Where0<r<1. 1 1 1
Then,a+ar+ar?+....... =3 So, 5™ term of the A.P. = 57 6-D (_Ej 10
24,220 .24 -
anda”+a‘r"+atr’ 4. =9/2. Hence, 5 term in H.P. is 10.
a 22 9 115. (d) Considering corresponding A.P.
:::3 and : 175 a+6d=10anda+11d=25
) -r =d=3,a=-8
91-r" _9 l—r:l _1 =T,,=a+19d=-8+57=49
-2 2 14r 2 3 1
Hence, 20" term of the corresponding H.P. = —.
Puttin —lini=3 we geta =2 49
gr= 3 -t 5 g
Now, the required sum of the cubes is o B a
3 8 108 116 TRV R Ul LPAC
ad+adrd+add+ - 3:1 1/27 :F - © o a " a
. l-r =27 I—ab  1+ab
112. (¢) xyzareinGP.=y*=xz . (@)
We have, ax = bY=c*= A (say)
—=xloga=ylogb=zlogc=1logA 2{ a2 )
2.2 2
log logh  logi __\-a’b) 27
=>x= ,y= a a 2a @
loga logh’ - logce +
Putting x,y,z in (i), we get I—-ab 1+ab
5 117. (a) Itis a fundamental concept.
(logk\ _ log) logA b
logb loga logc 118. ) LetA= T G= ab andH=—"—.
logb)2=1log a. log ¢
(logb) =loga. loge Then, G2=ab 0)
or log, b=1log, ¢ = log, a=1logb
113. (8 We have dAH= a+b) 2ab b .
2 6 10 14 meAET T ey ()
S=l+—+—2+—3+—4+ ....... (i)
33 3 3 From (i) and (ii), we have G*=AH
1 119. (a) Giventhatb? a? c?arein A.P.
Multiplying both sides by 3 we get a2 _pr=c2 o g?
=(a-b)(a+tb)=(c—-a)(c+a
: BT ) (@a-b)(atb)=(c—a)(cta)
5 = 5 3—2+3—3 3—4+ ........ 0 ....(ll) 1 - 1 ~ 1 - 1
Subtractmg eqn. (ii) from eqn. (i), we get b+c a+b c+a b+c
1 4 4
— S =ld—+—+—+—+.d 1 1
3 3 32 3 3 . ) , are in A.P.
2 4 4 4 4 a+b b+c c+a
= - S=—4+—+—F+ 7+ 0
3003 32 3 3 ath
4 120. (¢) AM.= =Aand GM.= \/ab =G
3 4 3
= —8= il = gxz = §=3 On solving a and b are given by the values
1_ _
3 At J(A+G)(A-G).
114. @ Series 2,24, 35 ... arein H.P Trick: Let the numbers be 1, 9. Then, A = 5 and
2’73 G = 3. Now, put these values in options.
123 will be in A.P, Here, (¢) =5 + {/8%2, ie. 9 and 1.
275710
| 121. (¢) Since the reciprocals of a and ¢ occur on R.H.S.,
Now, first term a = ) let us first assume that a, b, ¢ are in H.P.
1 111 )
and common difference d = —— So, that —, —,— are in A.P.
10 abc
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11 1 1 (a+b)+2vab 13+12 25
= T-—-=--7 =4d, say = = ==
b a ¢ b (a+b)-24ab 13-12 1
2
b b- 2
=~ =d="— =a-b=abdandb—c=bed :(*/a_“/g) _5 *ﬁ’fﬁ 3
2 ~Jb 1
1 11 (J;_JB)
=t =—— 4 —
Now LA S = = "¢~ abd  bed (Va++b)+(Va -b) 544
- =
1(1 1) 1 2 1 1 (JE+\B)7(\/57\/E) 5-1
= —|--=|=—(2d) > ==—+— =RHS.
bd(c aj 52 = 570 |
. a, b, care in H.P is verified. 2\/;_6 aye_6 b0 4
‘ 1 1 1 1 :>—2\/E—Z b —4 = a:b=9:
Aliter: + =—+-
b-a b-c a ¢ 2ab
o1 124. (c) WehaveH.M.=a+bandG.M.=x/E
b—a_g:;_b—c 2ab
c-b+a b-c-a o 11 So HM. 4 - (a+b)_i
c(b—a) a(b-c) c(b-a) a(b-c) "GM. 5 Jab 5
N be — ab L e 2Jab 4 a+b 5
ac — bc = ab — ac = = _-
) a+c :>(a+b) 5:2@ 4
. a, b, ¢ are in H.P. 2
122. (b) Giventhata, b, careinA.P. :> a+b+2Jab 5+4 :> (\/5+\5) 9
atc , a+b—2Jab 5-4 ~ o) !
=b= > .. () (\/; \/E)
and b? = ad .. (ii) :> Va+b 3
Hence, a, a — b, d — ¢ are in G.P. because (_\5‘1
(a—b’=a>-2ab+b>=a@-2b)+ad
=a(-c)+ad=ad- ac j(\/;+\/g)+(\/_7\/€)=3+1
123. @ Given that —or = = (Vo #do) = =) 3!
. 1ven a ==
GM. 13 j&zi:[ijzzzzél
2ab 2Jb 2
a+b_12 a+b 13 =a:b=4:1

—— == ——=—
= Jab 13 2dab 12
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STRAIGHT LINES

CONCEPT TYPE QUESTIONS

Directions : This section contains multiple choice questions.
Each question has four choices (a), (b), (¢) and (d), out of which
only one is correct.

1.

Slope of non-vertical line passing through the points (x, y,)
and (x,, y,) is given by :

V2= N _X X
(@) m=—x2 . (b) m_—YZ_yl
X
Xy + X +
© m= 274 ) m=22"N
Y2tn Xy +X

Ifaline makes an angle a in anti-clockwise direction with
the positive direction of x-axis, then the slope of the line is
given by :

(@) m=sina (b) m=cosa

(c) m=tana (d) m=seca

The point (x, y) lies on the line with slope m and through
the fixed point (x,, y,) if and only if its coordinates satisfy
the equation y —y, isequal to......... .

(a) m(x - xo) (b) m(y - x())

© my-x) @ mix—y,)

Ifa line with slope m makes x-intercept d. Then equation of
the line is :

@ y=m(d—x) (b) y=m(x—d)

(©) y=m(x+d (d) y=mx+d

The perpendicular distance (d) ofa line Ax + By +C=0 from
apoint (x,, y,)is given by :

|Ax; +By; +C| |Ax; - By, +C|

@ d="—F=—— () d=—F—
JAZ +B? A?+B?
e JA? + B VA% +B?

© Ty mp+d @ T A -By+q

Distance between the parallel lines
Ax+By+C,=0and Ax +By+ C,=0, is given by:

VA? +B? VA’ -B’

@ d= (b)

|C1 -G ) €1 =Gy
|C, —C,| |C, +Cy|
() d=—f—7—= d d=—fF——=
oy A B

The inclination of the line x — y + 3 = 0 with the positive
direction of x-axis is
(a) 45° (b) 135°

(©) 45 () -135°

10.

11.

12.

13.

14.

15.

16.

17.

Slope of a line which cuts off intercepts of equal lengths on

the axes is
(@ -1 (®) 0 (© 2 @ 3

Which of the following lines is farthest from the origin?
@ x-y+1=0 (b) 2x-y+3=0
() x+2y-2=0 d) x+y-2=0
Equation of the straight line making equal intercepts on the
axes and passing through the point (2, 4) is :
(@) 4x—-y-4=0 (b) 2x+y—-8=0
() x+y-6=0 (d x+2y-10=0
A line passes through P (1, 2) such that its intercept between
the axes is bisected at P. The equation of the line is
(@ x+2p=5 (b) x—y+1=0
(¢) x+y-3=0 (d 2x+y-4=0
The tangent of angle between the lines whose intercepts
on the axes are a, —b and b, —a respectively, is
22— B2 — 2

ab 2
b —d?
© 2ab
Ifthe coordinates of the middle point of the portion of a line
intercepted between the coordinate axes is (3, 2) then the
equation of the line will be
(@ 2x+3y=12 (b) 3x+2y=12
(c) 4x-3y=6 (d) 5x-2y=10
The intercept cut off by a line from y-axis twice than that
from x-axis, and the line passes through the point (1, 2). The
equation of the line is
(@) 2x+y=4 (b) 2x+y+4=0
(© 2x-y=4 (d 2x-y+4=0
Line through the points (-2, 6) and (4, 8) is perpendicular to
the line through the points (8, 12) and (x, 24). Find the value
of x.
(@ 2 b) 3 (c) 4 d 5
Let the perpendiculars from any point on the line
7x+ 56y =0upon 3x+4y=0and Sx—12y=0be p and p’,

@)

(d) None of these

then
(@ 2p=p b)) p=2p'
() p=p (d) None of these

Thelinesx+2y—-5=0,2x—3y+4=0, 6x+4y—13=0
(a) areconcurrent.

(b) form aright angled triangle.

(c) form an isosceles triangle.

(d) form an equilateral triangle.



18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

STRAIGHT LINES

A triangle ABC is right angled at 4 has points 4 and B as
(2,3) and (0,—1)respectively. If BC= 5, then point C may be
@ 42) 0 -2 (© 04 @ 0,-4

The relation between a, b, a' and b' such that the two lines
ax+by=canda'x+ b'y=c'are perpendicular is

(@ aa’'—bb'=0 (b) aa'+bb'=0

(c) ab+a'b’'=0 (d ab—a'b’'=0

The equation of a straight line which cuts off an intercept
of 5 units on negative direction of y-axis and makes an
angle of 120° with the positive direction of x-axis is

@ Bx+y+5=0 (b) Bx+y-5=0

© Bx—y-5=0 d Br-y+5=0

The equation of the straight line that passes through the
point (3, 4) and perpendicular to the line3x+2y+5=0is
(@ 2x+3y+6=0 (b) 2x-3y-6=0

() 2x-3y+6=0 (d 2x+3y-6=0

Which one of the following is the nearest point on the line
3x—4y =25 from the origin?

@ (-1,-7) (b) G,

© (-5,-9) d G.4)

Ifthe mid-point of the section of a straight line intercepted
between the axes is (1, 1), then what is the equation of this
line?

(@ 2x+y=3 (b) 2x-y=1

(c) x-y=0 @ x+y=2

What is the angle between the two straight lines

y=(2-+3)x+5andy= (2+3)x-7?

(a) 60° (b) 45° () 30° d) 15°

Ifthe points (x,y), (1,2) and (-3, 4) are collinear, then

(@ x+2y-5=0 (b) x+ty-1=0

() 2x+y-4=0 (d 2x-y+10=0

Ifp be the length of the perpendicular from the origin on the
straight line x + 2by = 2p ,then what is the value of b?

1 1 NE)

- b = d) —
@ 5 () p © 3 @ =
The equation of the straight line passing through the point
(4, 3) and making intercepts on the co-ordinate axes whose

sum is —1 is

() g—gzland_iz %:1
(b) %—%z—land_iz+%:—l
() % %zland§+%:1
(d) % %z—land%Jr%:—l

The coordinates of the foot of the perpendicular from the
point (2, 3) on the linex+y—11=0are

@ 65 O 66 (© (56 @ 65

The length of the perpendicular from the origin to a line is 7
and line makes an angle of 150° with the positive direction
of y-axis then the equation of the line is

(@) 4x+5y=7 by —x+3y=2

© Bx-y=102 @ Bx+y=14

30.

31.

32.

33.

34.

3s.

36.

A straight line makes an angle of 135° with x-axis and cuts
y-axis at a distance of — 5 from the origin. The equation of the
lineis

(@ 2x+y+5=0 (b) x+2y+3=0

(c) x+y+5=0 (d x+ty+3=0

The equation of a line through the point of intersection of
the lines x — 3y + 1 = 0 and 2x + 5y — 9 = 0 and whose

distance from the origin is /5 is
(@ 2x+y-5=0 (b) x-3y+6=0
() x+2y-7=0 (d x+3y+8=0
The lines a;x + by + ¢,= 0 and a,x + b,y + ¢,= 0 are
perpendicular to each other
(@ ab,—ba,=0 (b) a’b,+ba,=0
(c) ab, +ab,=0 (d) aa,+bb,=0
If the coordinates of the points A and B be (3, 3) and
(7, 6), then the length of the portion of the line AB
intercepted between the axes is
5
@ (b) g

10
7 g (c) (d) None ofthese

The line 3x —y + 5) + A (2x — 3y —4) = 0 will be parallel
to y-axis, if A =

1 b 3 d =3
@35 ®5 ©F @5
The equation of a straight line passing through (-3, 2)
and cutting an intercept equal in magnitude but opposite
in sign from the axes is given by
(@ x-y+5=0 b) x+y-5=0
) x-y-5=0 @ x+y+5=0
The points A(1, 3) and C(5, 1) are the opposite vertices
of rectangle. The equation of line passing through other
two vertices and of gradient 2, is
(@ 2x+y-8=0 (b) 2x-y—-4=0
() 2x—-y+4=0 d 2x+y+7=0

STATEMENT TYPE QUESTIONS

Directions : Read the following statements and choose the correct
option from the given below four options.

37.

38.

39.

Consider the following statements about straight lines :

L. Slope of horizontal line is zero and slope of vertical
line is undefined.

II. Two lines are parallel if and only if their slopes are
equal.

OI. Two lines are perpendicular if and only if product of
their slope is— 1.

Which of the above statements are true ?

(@ Onlyl (b) Onlyll

(c) Onlylll (d) All the above

The distances ofthe point (1, 2, 3) from the coordinate axes

are A, B and C respectively. Now consider the following

equations:

L A’=B?+(?

. 2A2C?=13B?

Which of these hold(s) true?

(@ Onlyl (b) IandIll (c) IandIl (d) Iland Il

Consider the following statements.

I Equation of the line passing through (0, 0) with slope
misy=mx

II. Equation of the x-axisisx =0.

I B?>=2C?
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40.

41.

42.

43.

44,

Choose the correct option.

(@) Onlylistrue (b) OnlyIlistrue

(c) Botharetrue (d) Both are false

Consider the following statements.

L. The distance between two points (x;, y,) and (x,, y,)
is given by

\/(xz _x1)2 +(», _J/1)2
II. The coordinates of the mid-point of the line segment
joining the points (x;, y,) and (x5, y,)

:(xl+x2 y1+y2j

>

2 2

Choose the correct option.

(@) Onlylistrue (b) OnlylIlistrue

(c) Botharetrue (d) Both are false

Consider the following statements.

The three given points 4, B, C are collinear i.e., lie on the

same straight line, if

I areaof AABCis zero.

II.  slope of AB = Slope of BC.

III. any one of the three points lie on the straight line
joining the other two points.

Choose the correct option

(@ Onlylistrue (b) OnlyIlistrue

(c) OnlyIlistrue (d) Allaretrue

Consider the following statements.

I Slope of horizontal line is zero and slope of vertical
line is undefined.

Il. Two lines whose slopes are m; and m, are
perpendicular if and only if m;m, =—1

Choose the correct option.

(a) Bothare true (b) Both are false

(¢c) Onlylistrue (d) Onlyllistrue

Consider the following statements.

L. The length of perpendicular from a given point (x;, y,)
toalineax+by+c=0is

ax, +by, +c¢
Va® +b?

II.  Three or more straight lines are said to be concurrent
lines, if they meet at a point.

Choose the correct option

(@) Onlylistrue (b) OnlyIlistrue

(c) Bothare true (d) Both are false

Consider the following statements.

L LetA(x,y)), B(x,,y,) and C(x3, y3) be the vertices of
a triangle then centroid is

(xﬁxz +X3 Y+ +J/3j

>

3 3
II.  Ifthe point P(x, y) divides the line joining the points
A(xy, y;) and B(x,, y,) in the ratio m . n (internally),
then
my, +n
L + nx, y= V) 1)y
m+n m+n
Choose the correct option.
(@) Onlylistrue
(c) Bothare true

(b) OnlyIlistrue
(d) Both are false

45.

46.

47.

48.

49.

50.

Consider the following statements.
I The equation of a straight line passing through the
point (x,, y;) and having slope m is given by
Y=y =mx —x)
II. Equation of the y-axisisx =0.
Choose the correct option.
(a) Onlylistrue (b) OnlyIlistrue
(¢c) Both are true (d) Both are false.
Consider the following statements.
I.  The equation of a straight line making intercepts a
and b on x and y-axis respectively is given by
Xy
—+==1
a b
I Ifax+by+c;=0andax+ by +c,=0be two parallel
lines, then distance
aq—c

va? +b?

between two parallel lines, d =

Choose the correct option.

(@) Onlylistrue (b) OnlylIlistrue

(c) Botharetrue (d) Both are false

Consider the following statements.

L If(a, b), (c,d) and (a — ¢, b — d) are collinear, then
bc—ad=0

II. IfthepointsA (1,2), B (2,4)and C (3, a) are collinear,
then the length BC =5 unit.

Choose the correct option.

(@) Onlylistrue (b) Onlyllistrue

(c) Bothare true (d) Both are false

Consider the following statements.

I Centroid of a triangle is a point where angle bisectors
meet.

II. Ifvalue of area after calculations is negative then we
take its negative value.

Choose the correct option

(@) Onlylis false (b) Onlyllis false

(c) Bothare false (d) Both are true

Consider the following statements.

I Two lines are parallel if and only if their slopes are
equal.

II.  Two lines are perpendicular if and only if product of
their slopes is 1.

Choose the correct option.

(@) Onlylistrue (b) OnlyIlistrue

(c) Both are true (d) Both are false.

Equation ofa lineis 3x —4y+ 10=0

3
I Slope of the given line is 1

10
II.  x-intercept of the given line is 3

5
III. y-intercept of the given line is 7

Choose the correct option.
(@) Onlyland II aretrue
(b) OnlyII and III are true
(c) OnlylandIllaretrue
(d) AllI Il and III are true
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51.

52.
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Consider the equation /3x +y—8=0

I Normal form of the given equation is
co0s30°x +sin 30°y=4

II.  Values of p and w are 4 and 30° respectively.

Choose the correct option.

(@) Onlylistrue (b) Onlyllistrue

(c) Botharetrue (d) Both are false

Slope of the lines passing through the points

L (3,-2)and(-1,4)is —%

II. (3,-2)and(7,-2)is0.

. (3,-2)and(3,4)is 1.

Choose the correct option.

(@) OnlylandIIlaretrue

(b) OnlylandII are true

(c) OnlyIland III are true

(d) None of these

INTEGER TYPE QUESTIONS

Directions : This section contains integer type questions. The
answer to each of the question is a single digit integer, ranging
from 0 to 9. Choose the correct option.

53.

54.

5S.

56.

57.

58.

59.

60.

61.

62.

The value of x for which the points (x,—1), (2, 1) and (4, 5) are
collinear, is

@ 1 (b) 2 (© 3 (d) 4

The distance of the point (-1, 1) from the line
12(x+6)=5(y-2)is

@ 2 (b) 3 (© 4 d 5

The perpendicular from the origin to the line y = mx + ¢
meets it at the point (-1, 2). Find the value of m + c.

@ 2 (b) 3 (© 4 d 5

The values of k for which the line
(k—3)x—(4—k%)y+k*—Tk+ 6 =0 is parallel to the x-axis,
is

@ 3 (b) 2 © 1 (d) 4

The line joining (-1, 1) and (5, 7) is divided by the line
x+y=4in theratio | : k. The value of ‘k’ is

@ 2 (b) 4 (© 3 d 1

Ifthree points (h, 0), (a, b) and (0, k) lies on a line, then the

1 f3+h'
value o h le

@ o0 (b) 1 (© 2 @ 3

Value of x so that 2 is the slope of the line through (2, 5) and
(x,3)is

@ 0 (b) 1 (© 2 (d 3

What is the value of y so that the line through (3, y) and
(2, 7) is parallel to the line through (— 1, 4) and (0, 6)?

@ 6 (b) 7 © 5 d 9

Reduce the equation +/3x +y—8=0 into normal form. The
value of p is

@ 2 (b) 3 () 4 d 5

The distance between the parallel lines 3x —4y+7=0and

3X—4y+5=0is%.Valueofaeris
@ 2 (b) 5 (© 7 d 3

ASSERTION - REASON TYPE QUESTIONS

Directions : Each of these questions contains two statements,

Assertion and Reason. Each of these questions also has four

alternative choices, only one of which is the correct answer. You

have to select one of the codes (a), (b), (c) and (d) given below.

(a) Assertion is correct, reason is correct; reason is a correct
explanation for assertion.

(b) Assertion 1is correct, reason is correct; reason is not a
correct explanation for assertion

(c) Assertion is correct, reason is incorrect

(d) Assertion is incorrect, reason is correct.

63. Assertion: If6 is the inclination of a line /, then the slope or
gradient of the line /is tan 6.

Reason: The slope of a line whose inclination is 90°, is not
defined.

64. Assertion: The inclination of the line / may be acute or
obtuse.

Reason: Slope of x-axis is zero and slope of y-axis is not
defined.

65. Assertion: Slope of the line passing through the points
(3,—2)and (3,4)is0.

Reason: If two lines having the same slope pass through a
common point, then these lines will coincide.

66. Assertion: IfA (—2,-1),B(4,0),C (3,3)and D (-3, 2) are
the vertices of a parallelogram, then mid-point of
AC=Mid-point of BD
Reason: The points A, B and C are collinear < Area of

AABC=0.
67. Assertion: Pair oflines x+ 2y—3=0and— 3x —6y+9=0are
coincident.
Reason: Two linesa;x+b,;y+c,=0anda,x+b,y+c,=0
are coincident if 2L = b i
aZ b2 C2
68. Assertion: Ifthelinesa ;x +b,y+c, =0and a,x +b,y+c,=0,
b
are parallel, then L2
a2 b2

Reason: Ifthe linesa;x+b,y+c,=0and a,x +b,y+c,=0
are perpendicular, then a;a, —b;b, =0.
69. Assertion: The equation of the line making intercepts a
and b on x and y-axis respectively is
L
— L=
a b

b
Reason: The slope of the line ax + by + c=0is 3

70. Assertion: The equation of a line parallel to the line
ax +by+c=0isax —by—A =0, where A is a constant.
Reason: The equation of a line perpendicular to the line
ax +by+c=0is bx—ay+A=0, where A is a constant.

71. Assertion: The distance between the parallel lines

33
3x—4y+9=0and 6x—8y—15=01is 10
Reason: Distance between the parallel lines Ax + By+C, =0
and Ax + By +C, =0, is given by
_ 1C, -G,

VA*+B?

d
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. ssertion: Equation of the horizontal line having distance . —4,5)1sone vertex and 7x —y+ 8 =0 1s one diagonal o
72. A ion: Equation of the hori 1 line having di 83. If(-4,5)i d7x-y+8=0i diagonal of
‘a’ from the x-axis is either y=a or y=-a. a square, then the equation of second diagonal is
Reason: Equation of the vertical line having distance b from (@) x +3y=2I1 (b) 2x-3y=7
the y-axis is either x =b or x =—b. (¢) x+7y=31 (d) 2x+3y=21
84. A rayoflight coming from the point (1, 2) is reflected at a
CRITICALTHINKING TYPE QUESTIONS point A on the x-axis and then passes through the point
Directions : This section contains multiple choice questions. (5, 3). The co-ordinates of the point A is
Each question has four choices (a), (b), (c) and (d), out of which 13 5
only one is correct. (a) (?, 0) (b) (E, 0)
73. Inwhatratio does the line y —x + 2 =0 cut the line joining
(3,—1)and (8,9)? ©) (7,0 (d) None of these
@ 2:3 (b 3:2 () 3:-2 (d) 1:2 85. The vertices ofa triangle ABC are (1, 1), (4,—2) and (5, 5)
74. The distance between the lines 3x +4y=9 and 6x + 8y =15 respectively. Then equation of perpendicular dropped from
is: C to the internal bisector of angle A is
(@ y-5=0 (b) x-5=0
3 3 9 () 2x+3y-7=0 (d) None of these
@) 2 ® 10 © 6 @ 4 86. The line L has intercepts a and b on the coordinate axes.
75. Aline passes through (2, 2) and is perpendicular to the line When keeping the origin fixed, the coordinate axes are
3x +y=3.Its y — intercept is: rotated through a fixed angle, then same line has intercepts
p and q on the rotated axes, then
@ L o 2 © 1 @ 2 o LR IO
3 3 3 (@) a'+b=pi+q (b) 2T P
76. Ifthe area ofthe triangle with vertices (x, 0), (1, 1) and (0, 2) 11
is 4 square unit, then the value of x is : (©) a’+p* =b* +¢* d bl+g’= —+—
@ -2 (b) —4 () -6 (@38 b q
77. The distance of the line 2x +y =3 from the point (-1,3)in ~ 87. The equation of two equal sides of an isosceles triangle are
the direction whose slope is 1, is 7x —y+3=0and x +y— 3 =0 and its third side passes
) NG through the point (1, — 10), then the equation of the third side
(@ = by — is (are)
3 3 @ 3x+y+7=0,x-3y-31=0
22 245 (b) 2x+y+5=0,x-2y+3=0
(©) Y (d) KN (©) 3x+y+7=0,x+y=0
78. The straight lines x + 2y — 9 = 0, 3x + Sy - 5 = 0 and @ Sx-y=7,x+3y=15
ax +by= 1 are concurrent if the straight line 35x — 22y +1=0 88. Tl;e 11n§s p(p2+1)x—y+q— Oand i
passes through : (p* + 1)’x + (p* + 1) y+ 2q = 0 are perpendicular to a common
' line for
@ (@, b)b (2) ®, a)b (a) exactly one value of p
© (a- .) ) d (_. 2,b) ) (b) exactly two values of p
79. The reﬂectlon. ofthe point (4, —13) in the line (c) more than two values of p
5x+y+6=0is (d) no value of p
(@ (-1,-14) ®) G.9 89. The bisector of the acute angle formed between the lines
c) (0,0 @ @,2 4x—3y+7=0and 3x—4y+ 14 =0 has the equation
y y q
80. Ifg, b, careinA.P, then the straight lines ax + by + ¢ = 0 will (@ x+y+3=0 (b) x-y-3=0
always pass through () x-y+3=0 (d) 3x+y-7=0
@ (1,-2) b (1,2) 90. The equations of the lines which cuts off an intercept
© (-1,2) @ (-1,-2) —1 from y-axis and equally inclined to the axes are
81. What is the image of the point (2, 3) in the liney=—x ? @ x-y+1=0x+y+1=0
@ (3.-2) ® (3.2 O x—y- L Zoxrye o
DY ’ © x—y-1=0,x+y+1=0
©) (=2.-3) (d? 3.2) . (d) None of these
82. Ifpbe thelength of the perpendicular from theoriginonthe 91 [f the coordinates of the points A, B, C be (-1, 5), (0, 0)

3
straight lineax +by=pand b= % , then what is the angle

between the perpendicular and the positive direction of
x-axis?

@ 30°  (b) 45° © 6° () 9

and (2, 2) respectively and D be the middle point of BC,
then the equation of the perpendicular drawn from B to
the line AD is

@ x+2y=0
©) x-2y=0

(b) 2x+y=0
@ 2x-y=0



92.

93.
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The line parallel to the x-axis and passing through
the intersection of the lines ax + 2by + 3b = 0 and
bx — 2ay — 3a = 0, where (a, b) # (0, 0) is

3
(@) Above the x-axis at a distance of ) from it
. . 2 .
(b) Above the x-axis at a distance of 3 from it

3
(¢) Below the x-axis at a distance of ) from it

2
(d) Below the x-axis at a distance of 3 from it

Equation of angle bisector between the lines 3x + 4y—7=0
and 12x + 5y + 17 =0 are

3x+4y—7:+12x+5y+17
(@) NGS N
3x+4y+7 12x+5y+17
NN T
3x+4y+7=+12x+5y+17
© Ths T e

(d) None of these

94.

95.

96.

The equation of the line which bisects the obtuse angle
between the lines x -2y +4=0and 4x -3y +2 =0, is

@ (4-5)x-(3-25)y+(2-45)=0
) (4+5)x—(3+25)y +(2+45)=0
© (4+5)x+(3+25)y+(2+45)=0

(d) None of these

Choose the correct statement which describe the position
of the point (-6, 2) relative to straight lines 2x + 3y—4 =0
and 6x + 9y + 8 = 0.

(@) Below both the lines (b) Above both the lines
(¢) In between the lines (d) None of these

If A and B are two points on the line 3x + 4y + 15= 0 such
that OA = OB =9 units, then the area of the triangle OAB
is

(@) 18 sq. units (b) 1842 sq. units

18
(c) ﬁ sq. units (d) None of these
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HINTS AND SOLUTIONS

CONCEPT TYPE QUESTIONS 1. d Weknow .that thg equation Qf a line m'aklngllnt.ercepts
a and b with x-axis and y-axis, respectively, is given by
_ _ XL ¥
1. @ MZMZM, X # Xp a+b .
27 1T a+0 0+b
2. (¢) m=tana,a =90° Here we have 1= and2 = 5
3. @ vy :y o = mx—x,) which give a =2 and b = 4. Therefore, the required
4. b y=mkx-d equation of the line is given by
Ax + By +C i + Z =1 _4=
5. (@ d=% S or2x+y—-4=0
A" +B 12. (¢) Equations of lines are
|C1_C2| T2t and T4+
6 () d=——= PR b e
[A2 Rn2
A"+B = bx—ay=ab and ax—by=ab
7. (@ Theequation of the line x—y + 3 = 0 can be rewritten b a
asy=x+3 = m=— and my :Z (slopes)
= m=tan 0= 1and hence 6 =45°. “
b a
: Xy P22
8. (a) Equation ofline in intercept formis —+==1 - tang=_4 b _
a a b _a 2ab
(- Intercept has equal length) 1+ 4 X b
=>xty=a - -
S>y=-x+a 13. (a) Equation ofline AB is N27h _YTN
= slope =-1 R
pe
9. (@ Letd,,d, d,,d,aredistances of equationsx—y+1=0, Y
2x—y+3=0,x+2y—2=0andx +y—2=0respectively T
from the origin.
—0+1 1
d =| —|=—F=
J2icn?| V2
d 2(0)-0+3 3
A Y 2
S| 5 = 3=
100)+2(0)-2| 2 = -2(x-3)=3(-2)
= — = = 2x+3y=12
V12 +22 5 . . . .
14. (a) Lettheline makeintercept ‘a’ on x-axis. Then, it makes
4, = 0+0-2| 2 NG intercept ‘2a’ on y-axis. Therefore, the equation of the
4= (—12 2 = N = line isigive; by
Hence, line corresponding to d, (1.414) is farthest from P + E 1
origin. . . It passes through (1, 2), so, we have
10. (c) Let intercept on x-axis and y-axis be a and b 1 2
respectively so that the equation of line is —+ Py lora=2
a a
R A Therefore, the required equation ofthe line is given by
a b R A 2x+y=4
Buta=b [given] o g XY=
so;xty=a 15. (c) Slopeofthe line through the points (-2, 6) and (4, 8) is,
Also it passes through (2,4) (given) 8-6 2 1
— ml = = —=—
Thus2+4=a 4-(-2) 6 3
= a=6 Slope of the line through the points (8, 12) and (x, 24)
Now, the reqd. equation of the straight line is:
x+y=6 24-12 12

o, x+y-6=0. T T T 18
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20.

21.
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Since, two lines are perpendicular,
m,m, =~ 1, which gives

1 12

% =

3 x-8
= —x+t8=4= 8-4=x= x =4
Any point on the line 7x + 56y =0 is

7)C1 . xl
X1, —g , L.e., xl,—g

. The perpendicular distance p and p' are

3x1_4% X1

P=—5 3

and p' —SXI+128XI al '
P T TR

Lines Il and I1I are at right angles

e

Lines I and IT intersect at the point (1, 2) and (1, 2) does
not belong to III. Hence, the lines are not concurrent,
i.e., they form aright angled triangle.

1
Slope of AB =2 = slope of AC = 3

AQ,3)
B(0,-1) Cx.y)

SN FENE P S i
) ) y (1)

Alsox? +(y+1)? =25

= 8-2y)" +(y+1? =25 [from ()]
= y=2or 4 and correspondingly x =4 and x = 0.
Hence, Cis(0,4) or (4, 2).

—-a
Slope of the line ax + by =cis ——

b and the slope of

—a
thelinea'x+b'y=c'is I The lines are perpendicular

if (_—“j (1j=—1 or ad'+bb' =0
b )b

Here, m =tan 120°=tan (90 + 30°) =—cot 30°= — NE)

andc=-5
So, the equation of the line is

y=- Px-5

= 3x+y+5=0
The equation of a line perpendicular to
3x+2y+5=0is

2x—3y+A=0 (1)

[Using : y=mx + ]

22. ()
23. @
24. (a)
25. (@)
26. @

This passes through the point (3, 4).

S 3%x2-3x44+A=0= A=6

Putting A =6 1n (i), we get 2x — 3y + 6 =0, which is the
required equation.

Only two point A (-1, —7) and B (3, 4) satisfy the given
equation of the line 3x —4y =25

Distance of A (— 1,— 7) from the origin O.

=0+ +(0+7)% =450 =52

Distance of B (3, —4) from the origin O.

=J(0-32+(0+4)2 =9+16 =25 =5

The nearest point is (3, —4)
Let intercept on x-axis be a and that on y axis be b, the
coordinate of these end points are (a, 0) and (b, 0).

a+0

Since, P(1, 1) is the mid point therefore 1 = and

_0+b

1 =a=2,b=2.

4y
N B(0.,2)

P(1, 1)

A2, 0)
8 X

So, equation of straight line is X +% =1
a

=24 o oxry=2
2 2
The given lines are
y= (2-4/3) x+5
and y= (2++/3) x-7
Therefore, slope of first line = m, = 2-3 and
slope of second line=m, = 2+ NE)

tan 0 = m2—m1|:|2+x/§—2+\/§|
l+mmy| | 1+(4-3) |
=¥=\/§=tan§ = 9=§=60°
If(x,y), (1,2) and (-3, 4) are collinear then slope of

line joining (X, 4) and (1, 2) is same as line joining
points (1, 2) and (-3, 4) or line joining (x, 4) to (— 3, 4).

o 2—y: 4-2 4-y

"1-x  -3-1 -3-x
2— 1 -
N y__ 1 y=2_1
1-x 2 1-x 2

= —4+2y=1-x = x+2y-5=0
Length of perpendicular from the origin on the straight
linex+2by—2p=0is

0+2bx0-2p

V12 +(2b)?
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~2p 4p2 30. (c¢) The equation ofaline making an angle g with positive
or p=|————=|or p’= 7 x-axis and cutting intercept c on y-axis is given by
V12 +4b? 1+4b y=tang x+c
- 4 -1 Here, 6 =135°= tanf=—-land c=-5
1+4b° LYy=-x-5=x+y+t5=0

31. (a) Lettherequired line by method

3
2 — 2 2
= Irabi=dor 473 = b= P+AQ=0be (x—3y+1)+% (2x+5y—9)=0

—  bex g . Perpendicular from (0, 0)=./5 gives
1-9A
3 =5
= b= —— matches with the given option. \/(1 +20)% +(5-30)°
2 Squaring and simplifying, (8% 772 =0=>%=7/8
27. (a) Letthe required line be RPN (1) Hence the line required is
a b N x=3y+1)+7/8(2x+5y-9)=0
thena+b=-1 (i) or 22x+11y—55=0=>2x+y—5=0
. 4 3 32. (@ The two lines having the slopes m, and m, are
(i) passes through (4, 3) , = a b ! perpendicular iff m .m,=— 1
= 4b+3a =ab eeo(11) Now a;x+b;y+c=0
Eliminating b from (ii) and (iii), we get —a; —C —ay
) = y= —X—— = slope (m))= ——
a°-4=0=a=+2=b=-3orl b by by
Equations of straight lines are Similarly, a,x+b)y+c,=0
LI S TP S A Gives the slope, m, = —%2
2 -3 -2 1 by
28. (b) Let (h, k) be the coordinates of the foot of the Now, we know the lines | whenm, . m,=—1
perpendicular from the point (2, 3) on the line —ar  —a :
x+y—11=0. Then, the slope of the perpendicular line = b—l' b—2 =-1
1 2
is ; :2 . Again the slope of the given line = 2,3, =-bb,=a,+bb,=0.
x+y—11=0is—1 33. (@ Equation of line ABisy—3 = 773()(73)
Using the condition of perpendicularity of lines, we X
have = 3x74y+3=0:>—1+%=1
(—k_3] DH=-1 4
h-2 3C s
or k—h=1 (1) Hence, required length is (—1)2 + (—j ==,
Since (4, k) lies on the given line, we have, 4 4
h+k-11=0o0rh+k=11 .(i))  34. (b The given line can be written in this form
Solving (i) and (ii), we get A= 5 and k= 6. Thus (5, 6) BG+20)x+ (-1 -3)y+(5-41) =0
are the required coordinates of the foot of the It will be parallel to y-axis, if
perpendicular. 1
29. () Herep=7ando=30° “-1-3r=0=1= 3
YA X
150° 35. (@) Let the equation be —+ J - 1
a -a
30 = x-y=a
Q But it passes through (-3, 2), hencea =-3 — 2 =-5.
605 Hence, the equation is x —y + 5 = 0.
X5 SLEAN > x 36. ( Mid point = (3, 2). Equation is 2x — y — 4 = 0.

STATEMENT TYPE QUESTIONS

Equation of the required line is

x€0s30°+ysin30°=7 37. @
NE) 1 38. () Given: A=distance of point from x-axis
or X—=+yx— =T A?=22+32=4+9=13

B?=32+12=9+1=10
or \/§X+y=14 C2=124+22=1+4=5



39.

40.
41.
42.
43.
44.
45.
46.
47.

48.

49.

50.

STRAIGHT LINES

From above, we get
B>=10=2x5=2C?
= B’=2C

[ C2=5]

and 2A2C?=2.13.5=13.10=13B? [--B*=10]

= 2AXC*=13B?
(@ 1 Equation oflineis
y—0=m (x-0)
= y= mx
II. Equation of the x-axisisy =0.
(c) Botharetrue.
(d All are true statements.
(@) Both the given statements are true.

©1

(c) Both the given statements are true.
(c) Both the given statements are true.
(c) Both the given statements are true.

@ I LetA, BandChaving coordinates (a, b), (c, d) and
{(a—rc), (b—d)} respectively be the points

If these points are collinear then

a b 1
c d 1=0
a-c b-d 1

On solving this expression we get
l.{a(d-b)—-b(c—a)}=0
= ad—ab—-bc+ab=0

= bc—ad=0
II. Since the points are collinear.
1 21
2 4 1=0
3 a1l
Expanding the above expression
= -2 R -
= (4-a)-2(2-3)+1Qa-12)=0
= 4-a+2+2a-12=0
= a-6=0
= a=6

Thus, coordinates of C are (3, 6).

Thus, BC = y(3—2) +(6—4)?

= J1+4 =+/5 unit

(¢) L Centroid of a triangle is a point where medians

meet.

II. Ifvalue of area after calculations is negative then

we take its absolute value.
(@ I Product of slopes =—1

—§x+§ = Slo e—E
@ y=3%%3 ey
Also, 3x—4y=-10

XY
:_EJFEI
3 2

-10 5
= X-intercept = KN and y-intercept = 5

51. (© ~Bx+y-8=0

3 1

= §X+Ey =4 (on dividing by 2)
= cos 30° x +sin 30°y=4

4-(-2) -3

52. ® I Slope= 13 =?
-2-(-2) 0
= = —:O

II. Slope 7 3 4

4-(=2)_6 . .
III. Slope= =— which is not defined.

3-3 0
INTEGER TYPE QUESTIONS

53. (@ Wehavethepoints A(x,— 1), B(2, 1), C(4, 5).
A, B, C arecollinear ifthe
slope of AB = Slope of BC.

1+ 2
SloPeOfAB_Z—x_Z—x’
Stopeorc =312

peofBC—4_2—2—
2

=2or2-x=1lorx=1
—X

54. (d) Thegiven lineis 12 (x +6)=5(y—2)

= 12x+72=5y-10

or 12x—5y+72+10=0

= 12x-5y+82=0

The perpendicular distance from (x, y,) to the line
(ax; +by, +c¢)

Va? +b?

The point (x,, y,) is (=1, 1), therefore, perpendicular
distance from (—1, 1) to the line 12x — 5y +82=01s
C[-12-5+482] 65 65 65

- \/122 +(=5)? - V144425 - \/169 =E
55. () Let the perpendicular OM is drawn from the origin
to AB.

ax+by+c=0is

=5

A
(_1> 2)

070,0) B
M is the foot of the perpendicular
opeo -0 -1 °
Slope of AB=m

1
OML1AB .. mx(2)=-1 .. m=5

M(-1, 2) lies on AB whose equation is

1
y=mx+cor y=5x+c

1 1 5
2=—x(-D)+c=>c=24+—=—
5 (-D+c= >=5
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3-5
59. () Slopeoflinethrough (2,5) and (x, 3) is <2

. 2 + =3
m 5 o c 5 = m+c 5
(@ Anyline parallel to x-axis of the form y =p
i.e. coefficient of x =0
. In equation (k—3)x—(4—k¥) y+ k2 —Tk+6=0
Coefficientof x=k—-3=0 .. k=3
(@) The line joining the points 4 (—1, 1) and B(S, 7) is
divided by P(x, y) in theratio k : 1

Ae—XK B
-1, 1) P (5,7)
J’§4
) ) 5k 1 Tk+1
Point P is k+1
This point lies onthe linex+y=4
Sk—1 Tk+1
. + =
Ck+1 0 k+1

1
=5%—-1+7k+1=4k+4=8k=4= k= 3
. Pdivides AB intheratio 1 : 2

58. () The given points are A(%, 0), B(a, b), C(0, k), they lie

on the same plane.
Slope of AB = Slope of BC

b-0_ b
-h’

Slope of AB = h a4
k—b _k-b
0-a —a
b k—-b T
= or by cross multiplication
a-h -a
—ab=(a—h)(k—Db)
or —ab=ak—ab— hk+ hb
or 0=ak—hk+hb
or ak+ hb=hk

Slope of BC =

Dividingbyhk = 10 _q o 2,0,
Wk i Wk

Hence proved.

3_
We have, =2=x=1
X —

d LetA(3,y),B(2,7),C(-1,4)and D(0, 6) be the given
points.

7
m, =slope of AB= 5— 3 =(y-7)

6—-4
m, = slopeof CD = m =2

Since AB and CD are parallel
Lom=m,=y=9.
(¢) Given equation is

\/§x+y—8=0

Divide this by (\/5)2 +1° =2,

we get —3x-i-l =4
get, 5 2}’

Which is in the normal form. Hence, p=4.
62. (c) Given parallel linesare
3x—4y+7=0and3x—-4y+5=0

. . |7 - 5| 2
Required distance = —————==—
Gy +(-47 3

= a=2,b=5

ASSERTION - REASON TYPE QUESTIONS

63. (b) Assertion is correct and Reason is also correct
64. (b) Both the Assertion and Reason are true.
65. (c) Assertion is false and Reason is true.

4-(=2)

6
Assertion: Slope = 33 :6 which is not defined.

apontornc= (3.5 =[5
66. (b) Mid-point of AC= 5 )=\

1
Mid-point of BD = (5, lj

67. (a) Assertion:
a,=1,b;=2,¢,=-3
a,=-3,b,=-6,c,=9

a, b, ¢ -1
Clearly, —-=—=—+=—

a, b, ¢, 3
So, the given lines are coincident.

68. (c) Assertion is correct but Reason is incorrect.

Correct Reason is given lines are perpendicular, if
aja, +bb,=0

69. (c) Assertion is correct. Reason is incorrect.

LA
Reason: The slope of the given line is B

70. (d) Assertion is incorrect Reason is correct.

Assertion: The equation of a line parallel to the line
ax + by +c¢=01is ax + by + A =0 where A is a constant.

71. (a) Assertion:A=3,B=-4

15
C,=9,Cy=—

Menl -

Jo+16 5
72. () Bothare correct.

CRITICALTHINKING TYPE QUESTIONS

73. (a) Let the point of intersection divide the line segment
joining points, (3,— 1)and (8,9) in k: 1 ratio then

8k+3 9k -1

Since this point lies on the liney—x+2=0

9k—-1 8k+3

k+1 k+1

9k —1-8k-3 ) k-4

—  —+2=0
= k+1 = k+1

The point is (

+2=0

We have,

+2=0
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= k—-4+2k+2=0=3k-2=0

k—g'l' 2:3
5 1 Le 2t

74. () Letd, andd,bethedistances of twolines 3x+4y—9=0

and 6x + 8y— 15 = O respectively from origin.

y
N
™~ 3x+4y-9=0
d]
@
- 'X
(0, 0)
6x+8y—15 =0
d1:|3(0)+4(0)_9| N d1=2
32 442 5
16(0)+8(0)—15] 15 3
and dy =——F—=——=—=—=
36+64 10 2

distance between these lines is, d = d, —d,

9 3 18-15 3
= d:———: =
5 2 10 10

75. (@) Givenlineis3x+y=3

Let the equation of line which is perpendicular to above

lineis

x—3y+ ) =0.

This line is passing through point (2, 2)
o 2-3x2+) =0

= 2-6+)=0= ) =4
. Equation of lineisx—3y+4=0

1 4

= 3y=xt4= y=—x+—
y y 3573
Compare the above equation with y=mx +c,

We get c— =
eget o= 3

. .4
Thus, y —intercept is 3

76. (c) Note: Ifthe vertices ofa triangle are A(a,,

| al bl 1
=—|ay b2 1
a3 b3 1

Here in the given question:
we have A(x, 0), B(1, 1), C(0, 2).

x 0 1
andll 1 1|=4
0 21

= %[x(172)+1(2)]=4

= —x1+2=8 = x=-6.

77. (c¢) The equation of the line through (-1, 3) and having

the slope 1 is

x+1 _y—3_r
cos® sin® ’

b)), B(a,, b,)
and C(a,, b;), then the area of the triangle ABC

Any point on this line at a distance » from P (-1, 3) is
(—1+7cosB, 3+rsinB)

D
N
P(-1,3)
2x+y=3
This point is on the line 2x +y =3 if
2(=1+rcos0)+3+rsin6=3 ..(1)
Buttan6=1; = 0=45°
(i) becomes,
1 1
—242r——=+3+r.—==3
V2 N
3r 22
=>——==2;, r=——
NGO 3

o 202
Hence the required distance = 5
Given equation of straingh lines are
x+2y—-9=0,3x+5y-5=0
and ax+by—1=0
They are concurrent, if
—5+5b-2(-3+5a)-9(3b—5a)=0
= —5+5b+6-10a—27b+45a=0
= 35a-22b+1=0
Thus, given straight lines are concurrent if the straight
line 35x — 22y + 1 =0 passes through (a, b).
Let (4, k) be the point of reflection of the given point
(4,—13) about the line 5x + y + 6 = 0. The mid-point of
the line segment joining points (4, k) and (4, —13) is
given by

Eh+4 k—130
27 2%
This point lies on the given line, so we have
5§h+4g+k_13+6:0
2 B 2
or Sh+k+19=0 ()

Again the slope of the line joining points (4, k) and

k+13

(4,-13) is given by o4 This line is perpendicular
to the given line and hence

k+30
( 5)§ h— 48
This gives Sk+65=h—4
or h-5k-69=0 ... (1)
On solving (i) and (ii), we get #=—1 and k=-14. Thus
the point (—1,— 14) is the reflection of the given point.
(1,-2)
Let there be a point P(2,3) on cartesian plane. Image of
this point in the line y=—x will lie on a line which is
perpendicular to this line and distance of this point

-1
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83.

©

©

from y=—x will be equal to distance of the image from
this line.

Ya
P(2,3)

R
X' >
G
AN
Q(h, k) +

Let Q be the image of p and let the co-ordinate of Q be
(b, k)

Slope of liney =—x is —1

Line joining P, Q will be perpendicular to
y=-X 30, its slope = 1.

Let the equation of the line be y = x + ¢ since this
passes through point (2, 3)

3=2+c=c=1

and the equation y=x + 1

The point of intersection R lies in the middle of P & Q.
Point of intersection of liney=—x andy=x+ 1 is

1 1
2y= 1,:>y—5andx——2

h+2 1

Hence, —— =—— an =
2 2 2 2

= h=-3andk=-2
So, the image of the point (2, 3) in the liney= —x is
(-3,-2).
Equation of line is ax + by — p = 0, then length of
perpendicular, from the origin is

p= ax0+bx0-p or p= -p
[42 112 [42 1 b2

= a’+b’=1

NE) 3 3
b=—orb’=—=a*+— =1

> or 433 4

1 1
2= — ==
a 4 —a B

1
[a= ~3 not taken since angle is with + ve direction to

X-axis.]

1 3
Equation is EX +7y=p or x cos 60° +ysin 60°=p

Angle=60°
One vertex of square is (— 4, 5) and equation of one
diagonal is 7x —y+8=0
Diagonal of a square are perpendicular and bisect each
other
Let the equation of the other diagonal be y=mx + ¢
where m is the slope of the line and c is the y-intercept.
Since this line passes through (—4, 5)

5=-4m+c ...

84. (@
85. ()
86. ()

Since this line is at right angle to the line
7x—y+8=0ory="7x+8, having slope=7,

-1

7xm=—-1 or m=—
7

Putting this value of m in equation (i) we get

5:—4x(_—1j+c
7

or 5:£+c or c:S—E:E
7 7 7
Hence equation of the other diagonal is
1,3
Y 7 7

or Ty=—-x+31

or x+7y-31=0

or x+7y=3I.

Let the coordinates of A be (a, 0). Then the slope of
the reflected ray is

\¢
A
. (5.3)
(G
INGA D R

) A@,0) X
370 _ane (say) o)
5-a
Then the slope of the incident ray
:f;oztan(n—e). . (i)

from (i) and (i) tan©+tan(t—0)=0

3 +L:0:>3—3a+10—2a:0
5-a 1l-a

=

=Sa=—
5

1
Thus, the co-ordinates of A are [?3, 0] .

AB=3v2> AC =42 BC=5v2
AB

SAC @
cuts the side BC in ratio 3 : 4 at D. The coordinates of
Dare

4x4+3%x5 4x-2+3x5 _ 2 |
443 7 443 7’

Slope of AD =0
. Equation of perpendicular from C(5, 5) to AD is
x=5
Since the line L has intercepts a and b on the
coordinate axes, therefore its equation is
~+L=l ()
2 b
When the axes are rotated, its equation with respect
to the new axes and same origin will become

That is the internal bisector of angle A
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88.

89.

90.
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L
—4< =1 ..
P q ... (1)
In both the cases, the length of the perpendicular
from the origin to the line will be same.

1 1 1 1 1

" = or =t
1 1 1 1 a2 b2 p2 q2
272 22
a b P q

Third side passes through (1, —10), so let its equation
bey+10=mx-1)

If it makes equal angle, say 6 with given two sides,
then

m-7 m- (=D
1+7m  1+m(-1)
Hence possible equations of third side are

tan0 =

=m=-3or1/3

1
y+10=-3(x—1)andy+ 10=§ (x-1)

or3x+y+7=0andx—-3y-31=0
Ifthelinesp (P> + 1) x—y+¢g=0
and (P* +1)2x+(@*+ 1)y +2¢=0
are perpendicular to a common line then these lines
must be parallel to each other,
2 2 2

_p7+) _ (p7+D

-1 p2 +1
= @'+ (pt1)=0= p=-1
.. p can have exactly one value.
On comparing given equations with ax + by + ¢ =0
We geta,= 4, a= 3, b1= -3, b2=74
Nowa a, +b,b, = (4 x3+3 x4)=24>0 (Positive)
Since, a,a,+ b,b, is +ve
.. Origin lies in obtuse angle
For acute angle, we find the bisector
Now, equation of bisectors of given lines are
ajx+byy+e; + a)X+byy+c,

\/ 312 + b12
The equation of the bisector is

4x -3y +7 3x—-4y+14
{ 5 }:_[ 5 } = x-y*3=0
Here, c = -1 and m = tan 6 = tan 45° = 1
(Since the line is equally inclined to the axes, so 6 =45°)
Alsoom=tan 135°=-1=>m==+1
0 = 45° and 135°
Hence, equation of straight line is y =+ (1 - x) — 1
= x—-y—-1=0andx+y+1=0
Here, D(1, 1), therefore, equation of line AD is given
by 2x +y—3=0. Thus, the line perpendicular to AD
is x — 2y + k = 0 and it passes through B, so k = 0.
Hence, required equation is x — 2y = 0.
The lines passing through the intersection of the
lines ax + 2by + 3b = 0 and bx — 2ay — 3a = 0 is
ax + 2by + 3b+ A (bx — 2ay — 3a) =0
= (@a+br)x+(2b—-2al)y+3b—-3ka=0 ... (Q)
Line (i) is parallel to x-axis,
atbh=0=2=""=0
Put the value of A in (i),

a
ax + 2by + 3b — g(bx—Zay—3a):0

..m1=m2 =

a% +b%

93. (a)
94. (a)
95. (a)
96. (b)

3
So, it is 3 unit below x-axis.
By direct formulae,
a;x+byy+c _+azx+b2y+cz

«/alz +b12 \/a% +b§

3x+4y—7_+12x+5y+l7

Va2 (P
3x+4y—-7  12x+5y+17
5 13
The equations of the bisectors of the angles
x—2y+4_+4x—3y+2

Jivd T Jl6+9

Taking positive sign, then
(4-5)x-(3-245)y-(45-2) =0 ..
and negative sign gives
(4+5)x—(25+3)y+(45+2) =0 .G

Let 0 be the angle between the line (i) and one of
the given line, then
1_4-45
2 3-25 55
—[=V5+2>1

1 4-45

_;’_7,
2 3-245

Hence, the line (i) bisects the obtuse angle between
the given lines.

L=2x+3y-4=0L  ,=-12+6-4<0

L' =6x+9y+8=0, L{ 4, =-36+18+8<0

I+

between the lines are

tan 0 =

Hence, the point is below both the lines.

15
OA=0B=9,0D= —— =3
J25
Y

4

0 X

Therefore, AB = 2AD = 2,/81-9 =2/72 =122

1
Hence, A = 5(3 X 12«/5) =18V2 $q. units
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CONIC SECTION

CONCEPT TYPE QUESTIONS

Directions : This section contains multiple choice questions.
Each question has four choices (a), (b), (¢) and (d), out of which
only one is correct.
1.  The equation of the circle which passes through the point
(4, 5) and hasits centre at (2, 2) is
@ (-2)+@F-2)=13 (b) (x-2+y-2>=13

© ®P+(y)*=13 d) (x=4)?2+(y-5)7%=13
2. Point (1, 2)relative to the circle x2 + y? +4x —2y—4=0s
a/an

(a) exterior point
(b) interior point, but not centre
(c) boundary point
(d) centre
3. A conic section with eccentricity e is a parabola if:
(@ e=0 (b) e<l () e>1 (d) e=1
4.  For the ellipse 3x2 + 4y? = 12 length of the latus rectum is:

3 2
@ 3 b4 ©3 @3

5. The focal distance of a point on the parabola
y? = 12x is 4. What is the abscissa of the point ?

(@ 1 (b -1
© 23 d -2

6.  What is the difference of the focal distances of any point
on the hyperbola?
(@) Eccentricity
(b) Distance between foci
(c) Length oftransverse axis
(d) Length of semi-transverse axis
7.  The equation of an ellipse with foci on the x-axis is

2 2 2 2
@ =+l =1 (b) “—2+b—2=1
a” b x“ oy
© Z+Z=1 @ 242
a b Xy

8.  Length of the latus rectum of the ellipse

NS}
5}

X
—+

=1 is
)

%

10.

11.

12.

13.

14.

15.

b 2
@ — ® =

2b* 24*
© — d —

a b
The equation of a hyperbola with foci on the x-axis is
2 2

Xy xX_y

L = 1 2=
(@) a2 b2 (b) a b

a b a_b_,
© 2 e (G 3
Length of the latus rectum of the hyperbola :

2 2

X7y .
——=5=11is
a® b

b* 2b* a’ 24*
@ — b — © — @ —

a b b

What is the length ofthe smallest focal chord of the parabola
y2=4ax ?
(@ a (b) 2a (c) 4a (d) 8a

The equation of the hyperbola with vertices (3, 0), (-3, 0) and
semi-latus rectum 4 is given by :

(@) 4x*—3y*+36=0 (b) 4x2-3y2+12=0

() 4x*-3)2-36=0 (d) 4x2+3y2-25=0

The distance between the foci of a hyperbola is 16 and its

eccentricity is V2. Tts equation is

2 2
a) x2-12=32 by -2 =
@ x‘-y (b) 75
(c) 2x—3y*=7 (d) None of these

If the equation of a circle is

(4a-3)x> +ay* +6x—2y+2=0,

then its centre is

@ @G,-1) (b 3,1 (¢) (-3,1) (d)None ofthese
The equation of the parabola with vertex at origin, which
passes through the point (-3, 7) and axis along the x-axis is
(@) y*=49% (b) 3y?=— 49x

() 3y*=49 (d) x?=- 49y



16.

17.

18.

19.

20.

21.

22.

23.

24.

CONIC SECTION

The length of the semi-latus rectum of an ellipse is one third
of its major axis, its eccentricity would be

2 2 1 1
@ 3 (®) \E © 5 @5
The equation of a circle with origin as centre and passing
through the vertices of an equilateral triangle whose median
is of length 3a is
(@ x*+y*=09a? (b) x*>+y*=16a2
() x*+y*=4a? (d) x2+y?=a?
In an ellipse, the distance between its foci is 6 and minor
axis is 8. Then its eccentricity is

3 4 1
@ ol ©I @
5 2 5 V5
22
Eccentricity of ellipse St =1, if it passes through
a” b

point (9, 5)and (12, 4) is

@ 374 O® Ja/5 © 576 @ Jo/7

36
The equation of the ellipse with focus at (+ 5, 0) and x = —

5

as one directrix is

2 2 2 2

Xy Xy
a) —+—=1 b) —+=—=1
® 36 25 ®) 36 11

2 2
(©) N . (d) None of these

25 11

The foci of the ellipse 25 (x + 1)*+ 9(y +2)? =225 areat :
(@ (-1,2)and (-1,-06) (b) (2,1)and(-2,6)
© (1,-2)and(-2,-1) (d) (-1,-2)and(-1,-6)

The eccentricity of the hyperbola x2 —3 y2 =2x+8 is

2 1 2 3
@ 3 ® 3 (© 5 (@ £y

The equation of the hyperbola with vertices at (0, £6) and

e=—1s
3
2 2 2 2
X y y X
A oY by 2o
@ % e ® e
2 2 2 2
X y y X
XYYy a X
© %73 @ 3 36

The eccentricity of an ellipse, with its centre at the origin,

1
is 7 If one of the directrices is x =4, then the equation of
the ellipse is:
@ 4x*+3y% =1 () 3x*+4y?=12

© 4x?+3y*=12 @ 3x?+4y% =1

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

3s.

A focus of an ellipse is at the origin. The directrix is the line

x =4 and the eccentricity is 5 Then the length of the semi-
major axis is

8 2 4 s
@3 ®F ©35 @F
Equation of the ellipse whose axes are the axes of
coordinates and which passes through the point (-3, 1)

2
and has eccentricity \/; is

(@) 5x*+3)?-48=0 (b) 3x*+572-15=0
() 5x*+3)2-32=0 (d) 3x2+52-32=0
The equation of the hyperbola whose foci are
(=2, 0) and (2, 0) and eccentricity is 2 is given by :
(@) x*-3y2=3 (b) 3x2—)2=3
() —x2+3y?=3 (d) —3x2+y%?=3
For what value of k, does the equation
92 +y? =k (x*—y?—2x)
represent equation of a circle ?
(@ 1 (b) 2 (c) -1 d) 4
The eccentricity of the ellipse whose major axis is three
times the minor axis is:
22

LB 2
(© = (d) NG

(@) 5 (b) 2
The focal distance of a point on the parabola y- = 8x is 4. Its
ordinates are:

(@ =*1 (b) £2 (c) £3 (d) =4

Ifthe eccentricity and length of latus rectum of a hyperbola

J13 10

are KN and 3 units respectively, then what is the length

of the transverse axis?

7 . ) 15 |
(@) By unit (b) 12unit (c) > unit (d) T unit
The equation of a circle with centre at (1, 0) and
circumference 107 units is
(@ x2+y?-2x+24=0
() x2+y?-2x-24=0

(b) K +y2—x—25=0
(d) x2+y?>+2x+24=0
2 2

If the equation of hyperbola is % - il_6 =1, then

(a) transverse axis is along x-axis of length 6

(b) transverse axis is along y-axis of length 8§

(c) conjugate axis is along y-axis of length 6

(d) None of the above

The length of transverse axis of the hyperbola 3x? — 4y? =32,
is

82 1632 3 64
@ 5 O 5 ©35 @
The length of the transverse axis along x-axis with centre at
origin of a hyperbola is 7 and it passes through the point
(5, —2). Then, the equation of the hyperbola is

4 5 196 , 49 o, 51 5
—Xx"——y° =1 —Xx ——y" =1
@ 2% 75 ® T TeeY
4 2 5o,
(©) 4—9X EY = (d) None of these
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183

36.

37.

38.

39.

40.

41.

42.

43.

The equation of the hyperbola whose conjugate axis is 5
and the distance between the foci is 13, is

(@) 25x*—144y>=900 (b) 144x>—25y*=900

(c) 144x>+25y*=900 (b) 25x2+144y*=900
Which one of the following points lies outside the ellipse
x2/a)+(y?/b)=17?

@ (a0 (b) (0,b)

© (-a,0) (d (a,b)

The equation of an ellipse with one vertex at the point (3, 1),

2
the nearer focus at the point (1, 1) and e = 3 is:

@ G 07D o3 D
36 20 20 36

2 2 2 2
@ G0 g 6o =D

36 20 36 20
The vertex of the parabola (x —4)% +2y=9 s :

@ @8 b 12 © (4%) d (—4,—%]

The equations of the lines joining the vertex of the parabola
y? = 6x to the points on it which have abscissa 24 are

@ yx2x=0 (b) 2yxx=0
(c) xx2y=0 (d 2xxy=0
2

If e, is the eccentricity of the ellipse T 42 —1ande,is
! 16 25 2

the eccentricity of the hyperbola passing through the foci
of theellipse and e, e, = 1, then equation of the hyperbola s :

2 2 2 2
2y 2y
R by Yo
@ 5% ® 5%
x2 y2 x2 y2
0 oYy a oY
© 5% @ 5%

A circle has radius 3 and its centre lies on the line y = x—1.
The equation of the circle, if it passes through (7, 3), is

@ x>+)°+8x—6y+16=0
(b) x*+)?—8x+6y+16=0
© x*+y?-8x—6y-16=0
d x*+1*-8x—6y+16=0

The equation y2 +3=2(2x+ y) represents a parabola with
the vertex at

1
(@) [5’ 1] and axis parallel to y-axis

1
®) | L EJ and axis parallel to x-axis

1 3
(c) 5’1 and focus at 5’1

Lt 3
(d) 5 and focus at 3’

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

5S.

An ellipse has OB as semi minor axis, Fand F'' its focii and

the angle FBF'"' is a right angle. Then the eccentricity of
the ellipse is

1 1 1
b) — L
(@) (®) (© 2

1
— d —-=
V2 2 V3
If 4 #0 and the line 2bx+3cy +4d =0 passes through
the points of intersection of the parabolas y> = 4ax and
x% =4ay, then
@ d>+3Bb-20>=0 (b) d*>+@b+20)> =0
© d*+(2b-3c)>=0 () d*>+(2b+3¢)>=0
The eccentricity of the curve 2x2 + y> — 8x — 2y + 1=0 is:

1 b 1 2 d 3
@5 ©F ©35 OF
The focus of the curve y2 + 4x — 6y + 13=0is
@ (23 (b) (-2,3)
© (2,-3) (d 2,-3)
2 2
The eccentricities of the ellipse X—2+ y_2 =1, a>f; and
o P
XZ y2
?+E:1 are equal. Which one of the following is
correct ?
(@) 4o=33 (b) op=12
() 4p=3a d 9a=16p

The vertex of the parabola x> + 8x + 12y + 4 =0 is:

@ 41D b G- (© 4-D &D

The equation of the conic with focus at (1, — 1) directrix

along x —y+ 1 =0 and with eccentricity V2 is

(@ 2-y= b xy=1

() 2xy-4x+4y+1=0 (d) 2xy+4x—-4y-1=0
The point diametrically opposite to the point
P(1,0) on the circlex2 + % +2x+4y—-3=0is

@ G,-4 b B4 (© 3,4 @ G

A circle of radius 5 touches another circle

x2 +y?>2x —4y-20=0at (5, 5) then its equation is :
(@) x2+y>+18x+16y+120=0

(b) x> +y>—18x—16y+120=0

(c) x*+y?>—18x+16y+120=0

(d) None of these

The circle x* + y? — 8x +4y+ 4 =0 touches :

(a) x-axisonly (b) y-axisonly

(c) both (a) and (b) (d) None of these

If the two circles (x—1) +(y —3)? = > and

24+ y2 —8x+ 2y + 8 = 0 intersect in two distinct point,

then

(@r>2 ()2<r<8(c)r<2 (dr=2

If one of the diameters of the circle x> + > —2x— 6y + 6=0
is a chord to the circle with centre (2, 1), then the radius of
the circle is

@ 3 () 2 © 3 (d 2
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56. The conic represented by
x=2(cost+sint),y=5(cost—sint)is
(@) acircle (b) aparabola
(c) anellipse (d) a hyperbola

57. Equation of the ellipse whose axes are along the coordinate
axes, vertices are (+ 5, 0) and foci at (£4, 0) is

2 2 2 2
x* y Xy
a) Y o by X 4¥Y g
@ 6% ® 5+
2 2 2 2
2y 2y
XYy a XY
© 53 @ 5%

58. Equation of the hyperbola whose directrix is 2x + y = 1,
focus (1, 2) and eccentricity /3 is
(@) 7x2—2y%+12xy—2x+9y—22=0
(b) 5x2—2y?+ 10xy+2x+ 5y—20=0
(c) 4x2+8y?+8xy+2x—2y+10=0
(d) None of these

STATEMENT TYPE QUESTIONS

Directions : Read the following statements and choose the correct
option from the given below four options.
x2 2

59. 1  Equation of conjugate hyperbola is —2—b—2 =-1
a

II. Length of latus rectum of the conjugate hyperbola is

24?
b
(@) Onlylistrue.
(c) Botharetrue.
60. 1

(b) OnlyII is true.
(d) Both are false.
The straight line passing through the focus and
perpendicular to the directrix is called the axis of the
conic section.
II.  The points of intersection of the conic section and the
axis are called vertices of the conic section.
(@) Onlylis true. (b) Onlyllis true.
(c) Bothare true. (d) Both are false.
61. Anellipseis the set of all points in a plane, the sum of whose
distances from two fixed points in the plane is a constant.
I Thetwo fixed points are called the foci of the ellipse.
II. The mid point of the line segment joining the foci is
called the centre of the ellipse.
II. The end points of the major axis are called the vertices
of'the ellipse.
(@) Onlyland]IIare correct.
(b) Onlyll and III are correct.
(¢) OnlyIand Il are correct.
(d) Allare correct.

62.

63.

64.

65.

66.

67.

Ifthe equation of the circle is x>+ y> —8x + 10y— 12 =0, then
L Centre of the circle is (4, -5).

I. Radiusofthecircleis (/53 .

(@) Onlylistrue. (b) OnlyIIis true.
(c) Bothare true. (d) Both are false.

2 2

If equation of the ellipse is R , then

100 400
I Vertices of the ellipse are (0, +20)

1. Foci of the ellipse are (0, +10+/3)
. Length of major axis is 40.

. .. A3
IV.  Eccentricity of the ellipse is % .

(@) TandIIaretrue.
(c) IL LIV aretrue.

(b) IIandIV aretrue.
(d) Allaretrue.
2 2
If the equation of the hyperbola is y?— ;—7 =1, then

I the coordinates of the foci are (0, +6)

II. thelength of the latus rectum is 18 units.

M. the eccentricity is 5

(@) Onlylistrue. (b) OnlyIlis true.

(¢) OnlylandIlistrue.(d) OnlyIland III is true.

Consider the following statements.

L. A hyperbola is the set of all points in a plane, the
difference of whose distances from two fixed points in
the plane is a constant.

II. A parabola is the set of all points in a plane that are
equidistant from a fixed line and a fixed point (not on
the line) in the plane.

(@ Onlylistrue (b) Onlyllis true.

(c) Bothare true. (d) Both are false.

If the equation of the hyperbola is

9y2 —4x2 =36, then

I the coordinates of foci are (0, + J13 )

2

II. the eccentricity is NER

III. the length of the latus rectum is 8.

(@) Onlylistrue. (b) OnlyIlis true.

(¢c) Onlylllistrue. (d) None ofthem is true.

Consider the following statements.

I Theequation of a circle with centre (h, k) and the radius
ris (x—h)2+(y—k)2 =12

II. Theequation of the parabola with focus at (a, 0),a>0
and directrix x =-a is y> = — 4ax

(@) Onlylistrue. (b) OnlyII is true.

(c) Bothare true. (d) Bothare false.
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68. Consider the following statements.

2 2
x
I Length of the latus rectum of the ellipse — + b_2 =1
a
2’
is —
a

II. A circle is the set of all points in a plane that are
equidistant from a fixed point in the plane.

Only I is true. (b) OnlyIlis true.

Both are true. (d) Both are false.

(@)
©

MATCHING TYPE QUESTIONS

Directions : Match the terms given in column-I with the terms

given in column-II and choose the correct option from the codes

given below.

69. Match the foci, centre, transverse axis, conjugate axis and
vertices of hyperbola given in column-I with their
corresponding meaning given in column-II

Column-I Column-1I

A. Foci 1. Mid-point of the line segment
joining the foci.

B.  Centre 2. Points at which the hyperbola
intersects the transverse axis.

C.  Transverse axis|3. Line through the foci.

D. Conjugate axis (4. Two fixed points.

E  Vertices 5. Line through the centre and
perpendicular to the transverse
axis

Codes

A B C D E

(@ 4 3 1 5 2

(b) 1 4 3 5 2

(c) 4 1 5 3 2

d 4 1 3 5 2

70. Column- 1 Column - IT

(A) Ife=1,theconiciscalled | (1) Hyperbola

(B) Ife<1,theconiciscalled
(C) Ife>1,theconiciscalled
(D) Ife=0,theconicis called

(2) Parabola
(3) Circle
4) Ellipse

Codes
A B C D
(@ 2 1 4 3
(b) 2 4 1 3
(c) 3 1 4 2
d 3 4 1 2
71. Match the columns for the parabola given in the graph.
Y
A
: y?=4ax
X=a
X . > X
i 0 (a, 0)
\/

<

72.

73.

74.

Column - I Column - IT
(A) Eccentricity 1) x+a=0
(B) Focus ) 4a
(©) Equation of directrix 3) x—-a=0
(D) Length of latus rectum 4 (a,0)
(E) Equation of latus rectum o1
(F) Equation of axis ©6) y=0
Codes

A B C D E F
@ 5 4 1 2 3 6
(b) 5 4 2 1 6 3
(c) 6 1 4 2 3 5
d 6 1 2 3 4 5
Column - I Column - 11
(Centre and radius of circle) | (Equation of circle)

(A) Centre(-3,2),radius=4
(B) Centre(—4,-5), radius="7
(©) Centre(0,2), radius =2
(D) Centre(-2,3),radius=4

(1) X*+y' +4x—6y—-3=0
@ x*+y* 4y =0

B) K+y+8x+10y—8=0
@) x+37°+(y-27=16

Codes

A B C D
(@ 4 2 3 1
(b) 1 2 3 4
(© 1 3 2 4
d 4 3 2 1
If the equation of ellipse is 9x% + 4y? = 36, then
Column- I Column - IT
(A) The foci are (1) (0,£3)

5

(B) The vertices are (V) g
(©) Thelength of major axisis| (3) 6
(D) The eccentricity is @ (0,+ J5 )

Codes

A B
(@) 4 1
(b) 2 1
(c 4 3

d 2 3 1

Read the graph ofthe hyperbola.
column - IL.

— W W A

AN b~ g

Match the column - I with

x=-ale Y x=ale
N

N
(ya 0] @)\ (e, 0)
Yy V V
M
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Column -1 Column - 11
(A) Equation ofthe directrix is 1 2a
(B) Vertices are 2) 2ae
(©) Fociare 3 2b
(D) Distance between foci is 4 (£a,0)
(E) Length oftransverse axis is B x= i%
(F) Length of conjugate axis is 6) (xae, 0)
Codes

A B C D E F
@ 5 6 4 2 3 1
(b) 4 5 2 6 3 1
(© 5 4 6 2 1 3
d 5 4 2 6 3 1

INTEGER TYPE QUESTIONS

Directions : This section contains integer type questions. The
answer to each of the question is a single digit integer, ranging
from 0 to 9. Choose the correct option.

. . x2 y2
75. The foci of the ellipse E+b—2=1 and the hyperbola

2 2
x _y_1 coincide. Then the value of 2 is
144 81 25
@ 9 (b) 1 (© 5 (d 7

76. Tangents are drawn from the point (-2, —1) to the parabola
y? = 4x. If o is the angle between these tangent then the
value of tan o is
(@ 3 (b) 4 (c) -5 @ 5

77. The focal distance of a point on the parabola y2 —12x1is 4.
The abscissa of this point is

@ 0 (b) 1 (c) 2 (d 4
78. Radius ofthecircle (x + 5)2 +(y— 3)2 =361is
@ 2 (b) 3 (© 6 d 5

79. Theequation of the circle with centre (0, 2) and radius 2 is
x2 +y? —my=0. The value of m is
(@ 1 (b) 2 (c) 4 d 3

80. The equation of parabola whose vertex (0, 0) and focus
(3,0) is y> =4ax. The value of ‘a’ is

@ 2 (b) 3 (© 4 d 1
81. The equation of the hyperbola whose vertices are (+ 2, 0)
2 2
and foci are (£ 3, 0) is A 1. Sum ofa? and b? is
a
@ 5 (b) 4 © 9 d 1
82. For the parabola y- = 8x, the length of the latus-rectum is
(@ 4 (b) 2 (c) 8 (d) None ofthese

83. For the parabola y~ =—12x, equation of directrix is x =a. The
value of ‘a’ is

(@ 3 O

84. The foci of an ellipse are (£2, 0) and its eccentricity is Py

(b) 4 ) 6

2 .2
then the equation of ellipse is — + D) =1, The value of ‘a’
a
is
@ 3 (b) 4 (© 6 (d 2

85. The equation of the ellipse whose axes are along the
co-ordinate axes, vertices are (x5, 0) and foci at (£4, 0), is

2 2
x|y .
—+—==1 2
252 . The value of b“ is
(@ 3 (®) 5 © 9 d) 4

86. Ify=2xisa chord of the circle x2 +y? — 10x = 0, then the
equation of a circle with this chord as diameter, is
x2 +y2 —ax—by=0. Sum ofa and b is
@) 4 (b) 2 (© 6

ASSERTION- REASON TYPE QUESTIONS

) o

Directions : Each of these questions contains two statements,

Assertion and Reason. Each of these questions also has four

alternative choices, only one of which is the correct answer. You

have to select one of the codes (a), (b), (c) and (d) given below.

(a) Assertion is correct, reason is correct; reason is a correct
explanation for assertion.

(b) Assertion is correct, reason is correct; reason is not a
correct explanation for assertion

(c) Assertion is correct, reason is incorrect

(d) Assertion is incorrect, reason is correct.

87. Assertion : Length of focal chord of a parabola y* = 8x
making an angle of 60° with x-axis is 32.
Reason : Length of focal chord of a parabola y? = 4ax making
an angle o, with x-axis is 4a cosec? o.

33
88. Assertion : If P[TI,I] is a point on the ellipse

4x2 4 9y? = 36. Circle drawn APas diameter touches another
circle x2 +y2 =9, where A = (—/5,0)

Reason : Circle drawn with focal radius as diameter touches
the auxiliary circle.

2 2

89. Assertion : Ellipse ;—5+T—6=1 and 12x% — 4y? = 27

intersect each other at right angle.
Reason : Whenever focal conics intersect, they intersect
each other orthogonally.

90. Assertion : Centre of the circle x? +y?> — 6x +4y—12=01is
G,-2).

Reason : The coordinates of the centre of the circle

1 1
x2 +y2 +2gx +2fy + ¢ =0 are (- 5 coefficient of x, — 5

coefficient of y)

9
91. Assertion : Radius of the circle 2x2 +2y2 + 3x + 4y + 20

isl.
Reason : Radius of the circle x2 + y2 + 2gx + 2fy + ¢ =0 is

2 2
\/L% coeff. of x] + (% coeff. of yj — constant term
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92. Assertion : Latus rectum of a parabola is a line segment
perpendicular to the axis of the parabola, through the focus
and whose end points lie on the parabola.

Reason : The equation of a hyperbola with foci on the

-axisis : ﬁ—ﬁ= 1

y: S

93. Assertion : Ahyperbola in which a=bis called a rectangular
hyperbola.
Reason : The eccentricity of a hyperbola is the ratio of the
distances from the centre of the hyperbola to one of the
foci and to one of the vertices of the hyperbola.

94. Assertion : Eccentricity of conjugate hyperbola is equal to

b? +a’
b2
Reason : Equation of directrix of conjugate hyperbola is

b
y=1%-

(S

95. Assertion: The area of the ellipse 2x2 + 3y> = 6 is more than
the area of the circle x> +y? - 2x + 4y +4 =0.

Reason: The length of semi-major axis of an ellipse is more
than the radius of the circle.

96. Parabola is symmetric with respect to the axis of the parabola.
Assertion: If the equation has a term y?, then the axis of
symmetry is along the x-axis.

Reason: If the eqution has a term x2, then the axis of
symmetry is along the x-axis.

97. Let the centre of an ellipse is at (0, 0)

Assertion: If major axis is on the y-axis and ellipse passes
through the points (3, 2) and (1, 6), then the equation of

2 yz
llipseis —+=—=1.
ellipseis -+
2 2
Reason: b_z += = 1 is an equation of ellipse if major axis
a

is along y-axis.

CRITICALTHINKING TYPE QUESTIONS

Directions : This section contains multiple choice questions.
Each question has four choices (a), (b), (c) and (d), out of which
only one is correct.
98. The equation of the directrix of the parabola

Y2 +4y+4x+2=0is:

(@ x=-1

) x=1 (@ x=‘73 @ x=2

2

99. The value of p such that the vertex of y = 2 +2 px+13 is
4 units above the y-axis is

(@ 2 (b) +4 (© 5 d) +3

A parabola has the origin as its focus and the line x =2 as
the directrix. Then the vertex of the parabola is at

@ 02 O 6O (© O @ 20

What is the radius of the circle passing through the points
(0,0), (a,0)and (0,b) ?

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

@@ +a?-b? (b) ~a’+b?
© %\/a%bz (d) 2va%+b>

If (2, 0) is the vertex and the y-axis is the directrix of a
parabola, then its focus is

@ 0,0 ® 2,00 () 40 (@ 40
The latus rectum of parabola y = 5x + 4y + 1 is:

5 5
@ 10 5 © 5 @3

A bar of given length moves with its extremities on two
fixed straight lines at right angles. Any point of the bar
describes

Y
N
B
0 P(x,y)
X
g 0
>X
0 L A
(a) parabola (b) ellipse
(c) hyperbola (d) circle

The equation ofthe circle, which touches the line y =5 and
passes through (-1, 2) and (1, 2) is

@ 9x*+9y2 —60y+75=0
(b) 9x2+9y%> —60x-75=0
© 9x2+9y%+60y-75=0

@ 9x*+9)% +60x+75=0

Which points on the curve x2 = 2y are closest to the point
0,5)?

@ (£242.4) ) (*2,2)

© (*3.9/2) (CIRCIVERY

The latus rectum of the parabola y? = 4ax whose focal chord
is PSQ such that SP =3 and SQ=2 is given by :

24 12 6 1
a) — b) = c) — d) =
(@) 5 (b) 5 (© . (d) s
The eccentric angles of the extremities of the latus rectum

X2 2
of the ellipse —+ %3 =1 are given by
a

- 1, b
(a) tan l(i%) (b) tan l[i:ej

_ b _
(©) tan l(i;) (d) tan l(i‘;—ej

The two conics b_j_a_z =1 and y2 = —SX intersect if
and only if

(a) O<a£% (b) 0<b£%

(c) b*>a’ (d) b*<a’



110.

111.

112.

113.

114.

115.

116.
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A pair of tangents are drawn from the origin to the circle
x2 +y?+20 (x +y) +20 =0, then the equation of the pair of

tangent are
(@) x2+y2—5xy=0 (b) x2+y2+2x+y=0

(© x2 +y2 —-xy+7=0 (d) 2x? +2y2 +5xy=0
Equation of the circle passing through the origin and
through the points of intersection of the circle

x2 +y>—2x +4y—20=0and the linex+y—1=0is
(@) x2+y2—20x+15y=0
(b) x>+y?+33x+33y=0
© x>+y>-22x-16y=0

d) 2x>+2y? —4x-5y=0

Equation of the circle concentric with the circle

x2 +y2 - 3x + 4y — ¢ = 0 and passing through the point
-1,-2),is

(@) x2+y2—3x—4y=0
(b) x2+y2—3x+4y=0
(c) x2+y2+3x+4y=0

(d x? +y2 -7x+7y=0
Ifthe line x +y=1is a tangent to a circle with centre
(2, 3), then its equation is

(@) x2+y2+2x+2y+5=0
(b) x2+y274x76y+5=0
(@) x2+yzfxfy+3=0

(d) x? +y2 +5x+2y=0
Ifthe lines 3x —4y+4 =0and 6x— 8y— 7= 0 are tangents to
a circle, then radius of the circle is

3 2
(a) 7 (b) 3
1 5
(© 7 (d) 7

A.M. of the slopes of two tangents which can be drawn
from the point (3, 1) to the circle x? +y? =4 is

2 3
(a) 3 (b) 1
3 1
© 35 (d Fl

Equation of the circle which passes through the intersection
of x2+y2+ 13x —3y=0and 2x2+2y?+4x-Ty—25=0
whose centre lies on 13x +30y=01is

(@) x? +y2 +5x+y=0

(b) 4x> +4y? +30x—13y—25=0

(c) 2x2 +2y2 +3x—-4y=0

(d) 4x> +4y2—8x+7y+10=0

117.

118.

119.

120.

121.

122.

123.

124.

The lines 2x -3y =5 and 3x—4y =7 are diameters of a
circle having area as 154 sq.units.Then the equation ofthe
circleis
2 2 _
() x“+y"—2x+2y=062
(b) x> +y? +2x-2y=62
(c) x? +y2 +2x-2y=47
(d) x? +y2 —2x+2y=47.

If the lines 2x+3y+1=0and 3x—y—-4=0 lie along

diameter of a circle of circumference 107, then the equation
ofthe circle is

(@) x2+y2+2x—2y—23=0
(b) x*+y?-2x-2y-23=0
(© x2+y2+2x+2y—23=0
d) x*+y?-2x+2y-23=0

Intercept on the line y=x by the circle 2+ yz —2x=01s

AB. Equation of'the circle on 4B as a diameter is

(@ x2+y2+x—y=0 (b) x2+y2—x+y=0

© x?+3y2+x+y=0 (&) x*+y’-x-y=0

The locus of the centre of a circle, which touches externally
thedrdex? + )2 — 6x — 6y + 14 = 0 and also touches the
y-axis, is given by the equation:

(@) x*—6x—10y+14=0 (b) x>~ 10x—6y+14=0

() y*—6x—10y+14=0 (d) y*-10x—6y+14=0
Twocircles S, =x>+y? +2g x +2f,y+c¢, =0and

S, =x2+y?>+2g,x+2f,y+c¢, =0 cut each other orthogonally,
then :

(@) 2gg, +2fif,=c,+c, (b) 2g,g,—2fif,=c, +c,
(© 2gg,+2fif,=c,—c, (d) 2g,g,—2ff,=c,—c,
Ifthe straight line ax + by =2 ; a, b # 0 touches the circle
x? +y% - 2x =3 and is normal to the circle x2 +y% — 4y =6,
then the values of a and b are

3 4
@) 2 2 (b) 3 1
1 2
(©) 7 2 ) 3 -1

A variable circle passes through the fixed point A(p,q) and

touches x-axis . The locus of the other end of the diameter
through 4 is

b) (x—g)* =4py

© (r=p)* =4gx @ (x=p)* =4qy
The value of A does the line y = x + A touches the ellipse
9x2 + 16y =144 is/are

@ t22 (b) 243 (o) 5

@ (y—¢q)° =d4px

d) 5+2
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125. Theequation 9x%— 16y?— 18x + 32y — 151 = 0 represents a 133. Ifaparabolic reflector is 20 cm in diameter and 5 cm deep,
hyperbola then the focus is

(a) The length of the transverse axes is 4
(b) Length of latus rectum is 9

21 11
(c) Equation of directrix isx = 5 andx=— r
(d) None of these
126. The sum of the minimum distance and the maximum distance
from the point (4, — 3) to the circle
x2+y*+4x—-10y—-7=01is
(@ 20 (b) 12 () 10 d) 16
127.If the eccentricity of the hyperbola x? — y? sec?0 =4 is /3

times the eccentricity of the ellipse x2sec?0 + y* = 16, then
the value of 0 equals

K 3n
@ ®
T T
© 3 @ 3
128. Two common tangents to the circle X2+ y2 =24?and parabola
y?=8ax are

(@) x=H(y+2a) (b) y==%(x+2a)
() x=+(y+ta) (d) y=#(x+a)
129. The locus of a point P (¢, B) moving under the condition

that the line y = 0x+f is a tangent to the hyperbola
2 2

o=t

a“ b

(@) anellipse

(c) aparabola

(b) acircle
(d) a hyperbola

130. Angle between the tangents to the curve y = X2 =5x+6
at the points (2, 0) and (3, 0) is

i
@ m (b) 3
© = @ =
6 4
131. Ifx +y =k is normal to y> = 12 x, then the value of k is
@ 3 (b) 9
(c) 9 d 3

132. Arod AB of length 15 cm rests in between two coordinate
axes in such a way that the end point A lies on x-axis and
end point B lies on y-axis. A point P(x, y) is taken on the rod
in such a way that AP = 6 cm. Then, the locus of P is a/an.
(@) circle (b) ellipse
(c) parabola (d) hyperbola

@ (2,0 (b) 3,0
© @0) @ 6,0

134. The cable of a uniformly loaded suspension bridge hangs
in the form of a parabola. The roadway which is horizontal
and 100 m long is supported by vertical wires attached to
the cable, the longest wire being 30 m and the shortest
being 6 m. Then, the length of supporting wire attached to
the roadway 18 m from the middle is
(@) 10.02m (b) 9.11m
(¢) 10.76m (d) 12.06m

135. The length of the line segment joining the vertex of the
parabola y? = 4ax and a point on the parabola where the

4am

line segment makes an angle 6 to the x-axis is . Here,

m and n respectively are
(@) sinO,cosH (b) cosB,sinB
(c) cos 0, sin?0 (d) sin?0, cos O
136. Anarch isin the form of semi-ellipse. It is § m wideand 2 m
high at the centre. Then, the height of the arch at a point
1.5 m from one end is
(@) 1.56m (b) 24375m
(¢) 2.056m (d) 1.086m
137. A man running a race course notes that sum of its distance
from two flag posts from him is always 10 m and the distance
between the flag posts is 8 m. Then, the equation of the

posts traced by the man is
2 2

O ®) @+y=25
2 2
X"y

24y2= —+—=1
© x+y=9 @ 5+

138. The equation of the circle in the first quadrant touching
each coordinate axis at a distance of one unit from the origin
is
(@ x2+y*-2x-2y+1=0
(b) x2+y*-2x-2y-1=0
() x2+y*-2x-2y=0
(d x2+y*-2x+2y-1=0

139. Four distinct points (2k, 3k), (1, 0), (0, 1) and (0, 0) lieon a

circle for
(a) onlyone value ofk (b) 0<k<l1
(c) k<O (d) all integral values ofk

140. Find the equation of a circle which passes through the origin
and makes intercepts 2 units and 4 units on x-axis and
y-axis respectively.

(@ x*+y*-2x-4y=0
() x2+y*+2x=0

(b) x2+y*—4y=0
(d) x2+y*—4x-2y=0



HINTS AND SOLUTIONS

CONCEPT TYPE QUESTIONS 13.

CONIC SECTION

1.

10.
11.

12.

)

@

@
@

@)

©

@

©

@)

)
©

©

As the circle is passing through the point
(4, 5) and its centre is (2, 2) so its radius is

J@-22+(5-2)% =13.

Therefore, the required equation is

(x-22+(y-2)>%=13 14.
We put the co-ordinates of the given point in the given
equation of circle

xX2+y?+4x—-2y—4=0

At(1,2)
(1?+QP+4(1)-2Q)-4=1+4+4-4-4=1>0

= Point (1, 2) lies out side the circle i.e, an exterior 15,
point.

A conic section is a parabola ife= 1.

2
We know that length of latus rectum of ellipse = EL

x2 yz a
Given, 3x2+4y?*=12 = T+T:1
= a=2,b=.3
2x3 16
. Length of latus rectum = =3 .

Focal distance of a point (x;, y,) on the parabola is
y? = 4ax is equal to its distance from directrix x +a=0is

xl+1.
Fory>=12x;a=3,
so x,+3=4

= x,=1

In case of hyperbola difference between two focal
points from any point P (x, y,) of the hyperbola having 17.
eccentricity = e is equal to the length of transverse

axis.

ie, S’P—SP=(ex,+a)—(ex,—a),

[where S “and S are two focal points = 2a]

22
Z 42
a® b
2
a
ES
a® b
Pl
a
The length of smallest focal chord of the parabola isits ~ 18.
latus rectum and for parabola y- = 4ax, it is 4a.
2
We have a =3 and 2 = 4 =b=12
a
2 2
Hence, the equation of the hyperbola is 5 )1}—2 =1
= 4x?-3)2=36 = 4x*-3)?-36=0 19.

@

©

b)

©

@

@

(~ae - ae)® = (16)?
= 4a%e* =256 = 4> =32 (v e=2)

a’ +b°
Now, €= —
a
. Required hyperbola is x% — y2 = 32
Since the given equation represents a circle, therefore,
4a—-3=ai.e,a=1
(- coefficients of x*> and y? must be equal)
So, the circle becomes
xX2+y?+6x-2y+2=0
.. The coordinates of centre are (— 3, 1)
Let a parabola with vertex at origin and axis along the
x-axis be y? = 4ax. It passes through(-3, 7),

=p%=32

49
hence (7)? =da(-3) = a=-—.

The required equation of the parabola is
32 = 4(—%) x or 3y>=—49x.

. xZ yZ
Let eq. of ellipse be — + b_z =1
a

length of semi-latus rectum
b _dr1-¢)

= a(l—ez)
a

Given a(1-¢?) = %(201)

=1-¢ =z:>e2 =1—%=l:>e=L

3 33 NG
Let equation of circle having centre (0, 0) be
x2+y?=r2 (1)

Since, in an equilateral triangle, the centroid coincides
with the centre of the circle.

2
Radius of circle, T = 3(3%1) =2a

On putting r =2a in (i), we get

x?+y?=(2a)? = x? +y>=4a?

2ae=6 =ae=3;2p=8=h=4
b2 =a*(1-¢%); 16 =a* —a’e
— a®=16+9=25 —»a=5
3 3
a

e=

V7 7
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20. (b) Wehaveae=5

21.

22.

23.

24,

25.

@

©

)

)

@

[Since focus is (ae, 0)]

. . . a
and a_ 36 {smce directrix is x==% —}
e 5 e

5
On solving we geta =6 and e = s

25
36
Thus, the required equation of the ellipse is
2 2
x_ + y_ =1
36 11
The given eq. is 25(x+1)? +9(y +2) = 225

2 2
:>(x+l) +(y+2) _1
9 25
centre of the ellipse is (—1,—2) and a= 3, b =15, so that
a<b.

=3=5y1-¢? = e zl—izg :>e:i
25 25 5
. 4 4
Hence, foci are | -1, —2—5><g and (—1, —2+5><§J,
i.e., foci are (-1,—6) and (-1, 2).
The given equation reduces to

%—%=1-Thusa2:9,b2:3

Using b*>=a? (e* 1),

weget 3=9(e> —1)=>e= 2

5

Since the vertices are on the y-axis (with origin at the
2 2
mid point), the equation is of the form y_2 - x_z =1.
a” b

As vertices are (0, +£6),a=6,

25
br=a%(e*-1)=36 (?— lj = 64, so the required

equation of the hyperbola is
y2 x2

36 64

1 . ) a
e=—. Directrix, x=—=4
2 e

a=4><l:2
2

b=2/i-L -3
4
Equation of ellipse is
2 2
%+y?=1=> 32 +4y? =12
Perpendicular distance of directrix from focus
Y

=% ge=4
e a
e
2 X< X
N
:>a=§ (ae, 0)

.. Semi-major axis = 8/3

26.

27.

@

)

28. ()

29.

30.

©

@

2 .2
Let the ellipse be x_2 + y_2 =1
a b
It passes through (- 3, 1)
9 1

—+—=1 i
so 2 (1)

Also, b% =a*(1-2/5)
= 5p2 =342 ..(i1)

o . 232
Solving (i) and (ii) we get a> = ?,b = 5

So, the equation of the ellipse is 3x2+ Sy2 =32
ae=2and e=2
a=1

b* =d*(&* -1)

= p2=1(4-1) = b* =3

2 2
Equation of hyperbola, x_z - b_2 =1
a
22
= ———=1
1 3

= 3x’- y2 =3

The given equation 9x? + y? = k(x? — y? — 2x) can be
written as 9x2 + y? —kx? + ky? + 2kx =0

= (9-k) x>+ (1+k) y> + 2kx =0

This equation represents a circle, if

coefficients of x2 and y? are equal. so,

9-k=1+k

= 2k=8 = k=4

Let a be the major axis and b, the minor axis of the
ellipse, then 3 minor axis = major axis.

= 3b=a

Eccentricity is given by

b?=a?(1-¢?)

= b =9b%(1-¢?)

1
52(1_32) = e?= §=> e=

2

3
Given parabola is y= = 8x and focal distance = 4

Comparing this with standard parabola, y* = 4ax
a=2, co-ordinate of focus is (0, 2).
Focal distance of any point (x, y) =x + 2

2P —

0,0\ (2,0

p—

= x+2=4 = x=2
Y =8x=8x2=16 = y=+4
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31. (o)
32. (¢)

33. (@
34. (a
35. (0

2
2
Length of latus rectum of a hyperbola is —— where a
a

is the half of the distance between two vertex of the
hyperbola.

262 10
Latusrectum= ——=—
a 3
b2 — S_a :
or, b"= 3 (1)
In case of hyperbola,
b2=a%e*-1) (i)

V13

Putting value of b? from equation (i) and e = 5 in
equation (ii),
2
3 9 >3 9
= 4a2—15a=0 or,a(4—152)=0

15
a # 0, hence,a= 7z

Length of transverse axis =2a =2 x % = %

Centre (1, 0), circumference = 107 (given)
2r=10t=1r=5

So, equation of circle is (x — 1)2 + (y — 0)? =25

= x2+y?-2x-24=0

The foci are always on the transverse axis. It is the

positive term whose denominator gives the transverse

axis.

2 2

Thus, ?_EZI has transverse axis along x-axis of
length 6.
The given equation may be written as

2 2 2 2

X"y X Y

A " > 5=
32/3 8 (4\/5/\/5) (2ﬁ)
2 2
Comparing the given equation with _z_b_z =1, we
a
2

car <[ B2Y i fore, length of
ge NG or N erefore, length o
t is of a hyperbol 23_2X4\/§_8\/§
ransverse axis of a hyperbola = 28 = 2X—==—+

Vi X yp \/g \/g
2 2
Let X——y—=lrepresent the hyperbola. Then,
a’ b’

according to the given condition, the length of

7
transverse axis, i.e.,2a=7= a=—.

Also, the point (5, — 2) lies on the hyperbola. So, we

have i(25)—121 , which gives b’ _ 196
49 b2 51

Hence, the equation of the hyperbola is

49 196

36. (@

37. @

38. (@

39. (¢)

40. ()

Conjugate axis is 5 and distance between foci = 13
= 2b=5and2ae=13.
Now, also we know for hyperbola

2
25 (13) 5
2 a2 (a2 27 (2
b’=a’(e‘-1)= 4 " (e 1)
25 169 169 5 169 13
—_——— e =— —1 c=—
4 4 4e? 144 12
5 X2 2
or a=6, b== orhyperbolais ——=—=1
; P 36 25
4
= 25x2-144y*=900
2
The equation of ellipse is X 4Y =0
2 2
a b
. . x2 2 . . .
The point for which -~ + y_2 —1> 0 is outside ellipse.
a b

Since, at(a,0): 1 +0—-1=0

It lies on the ellipse.
At(0,b):0+1-1=0

It lies on the ellipse.
At(-a,0):1+0-1=0

It lies on the ellipse.
At(a,b):1+1-1>0

So, the point (a, b) lies outside the ellipse.

Gi _2
iven, e= 3

3
So,a=5 ("o ae=1)

We know, b2 =a? (1 —¢?)

o[ 47 5
2:— 1_— = —
= b 4[ 9} 4

So equation of the ellipse with vertex (3, 1) is

2 2

x=3" -1’ |

36 20
The given parabola can be written as:
(x—4)>=-2(y-9/2)
which is of the form x> = day
Thus, the vertex is (4, 9/2).
Let Pand Q be points on the parabola y? = 6x and OP,
OQ be the lines joining the vertex O to the points P
and Q whose abscissa are 24 = y==+12.
Therefore, the coordinates of the points P and Q are
(24, 12) and (24, — 12), respectively. Hence, the lines

are y=i%x:>2y: tx.

Y P
(24,y)
X'« 0 >X
(24)7 y)
Q

Y/
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193

2 2

.. x° .
41. The eccentricityof —+=—=1 is
) y 16 25

42.

43.

44.

45.

@

©

@)

@

el =,‘f1—£=

e = 3
= foci ofellipse = (0, £ 3)
= Equation of hyperbola is

2 2

16 9
Let the centre of the circle be (4, k).

Since the centre lies on the line y=x—1

sok=h-1 ...()
Since the circle passes through the point (7, 3),
therefore, the distance of the centre from this point is
the radius of the circle.

3=J(h=7)% + (k-3)?

| W

(" ee,=1)

=1

= 3 =\/(h—7)2 +(h-1-3)?
= h=Torh=4
Forh=7,wegetk=6

and forh=4,wegetk=3
Hence, the circles which satisfy the given conditions
are

(x=7 +(y-6)> =9

[using ()]

or x° +y2 -14x+12y+76=0

and (x—4)*+(y-3)*=9

or X2 +y%—8x—6y+16=0

The given equation can be rewritten as (y — 1)?
1 1

=4 x 5 which is a parabola with its vertex 3’ 1

axis along the line y = 1, hence axis parallel to x-axis. Its

1 3
ol =+1 1] ; =1
focus is [2 J,I.C.,(Z j

-+ JFBF'=90° = FB” + F'B*> = FF'?

2 2
(\/aze2 +b2| + \/(1262 +b2| = (2ae)2
2 _ b
:>2(a262+b2)=4a262 = =—
a
B (0,b)

Also ¢2 =1-p% /4% =1- &2

1
=2°=]1 = e=—
J2

Solving equations of parabolas

y2 = 4axand x> = 4ay

46.

47.

48.

)

b)

@

we get (0, 0) and ( 4a, 4a)

Substituting in the given equation of line
2bx+3cy+4d =0,
wegetd=0and2b+3c=0

=d>+2b+3c)> =0

The given curve is :

2x2—8x+y?—2y+1=0

= 2(x2—4x+4-4)+(y?-2y+1)=0

= 2(x-2)2-8+(y—1)2=0

= 2(x-2)>+(y—172=8

(x-2° (=D’ _
4 8

This is equation of ellipse with centre (2, 1)

= a?=4b>=8

Eccentricity e = b®—a® _ 84 —\/T— !
Y b2 Vs V2 2

The given equation of curve is
Y +4x—6y+13=0
which can be written as :
Y2 —6y+9+4x+4=0
= (Y -6y+9)=-4(x+1)
= (y-3)*=-4(x+1)
PutY=y-3and X=x+1
On comparing Y2 =4aX
Length of focus from vertex,a=—1
AtfocusX=aand Y=0
= xtl=-1 = x=-2
y-3=0 = y=3
. Focusis (-2, 3).
Let eccentricity of both the parabolas be e.
Then in the given ellipse

= 1

cxz +B_2:1

We have a2 = o2, b2 =2

b?2=a2(1-¢?)

pr=a?(1-e?)
ﬁzl—e

=2

(v a>p)

2

2 2

From equation 5 +2 =1

16
a?=9,b>=16

Then b2=a? (1 -¢?), b>a

... (i)
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49. (@)

50. (¢
51. (o
52. (b

16 P> B 4

_—=rF L 4o0=3

9 (xz = o 3 = fa B
or 4o=-38

4o.=3p is in the option.
Given the equation of parabola
x> +8x+12y+4=0
Make it perfect square
= xX>+8x+16+12y+4-16=0
= (x+4)72+12y-12=0
= (x+472=-12(y-1)
= X?=-12Y
where X=x+t4andY=y-1
vertex X=0andY =0
= x+4=0andy-1=0
= x=-4,y=lie,(4,1)
From the definition of conic; IfP(x, y) is the point on a
conic then ratio of its distance from focus to its distance
from directrix is a fixed ratio e, called eccentricity.
Here focus is (1,— 1) and directrix isx —y + 1 =0.
Distance of this point from focus

=J(x -1 +(y+1)?

. . . . x—-y+l1
Distance of this point from directrix. = Y

JI2 +(=1)?

So, from the definition of conic

-y+1
\/x—12+ +12=e.ﬂ i
Squaring both sides of equation (i), we get
_ 2
(x=1)% +(y+1)> =2 ZZYHDT -‘;H)
_ 2
:(\/5)2 w [ezx/z, givenJ

=(x—y+1y
= X-1)P+y+1)P=(x-y+1)
= xX2-2x+1+y2+2y+1
=x2-2xy +y*+2x -2y +1
= 2xy—-4x+4y +1=0.
The given circleis x2+y%+2x+4y-3=0

Centre (—1,-2)
Let O ( a, B) be the point diametrically opposite to
the point P(1, 0),

Q(o.p)

I+ 0+pB
then =-1and
So, Qis(-3,-4)
We consider the options. Since, the required equation
of circle has radius 5 and touches another circle at (5, 5)
. point (5, 5) satisfies the equation of required circle.

=2 =soa=-3,=-4

53. ()

54. (b)

55. (¢)

56. (c)

57. ®)

Point (5, 5) lies only on the circle

x> +y?—18x— 16y +120=0
and also radius of this circle is 5.
We have circle x? +y? —8x +4y+4=0
x2—8x+16+y2+4y+4=—4+20
(x—4y+(y+2y =4
Its centre is (4, — 2) and radius is 4.
Clearly this touches y-axis.

|r1 - r2| <G C, for intersection

=r-3<5=r<8§ ..(1)
and n+n, >CCy, r+3>5=r>2 ...(i1)
From (i) and (ii), 2 <r<8.

The given circle is x2 + y2 —2x — 6y + 6 = 0 with centre
C(1,3)and radius =+/1+9—-6 =2 . Let AB be one of its
diameter which is the chord of other circle with centre
atC(2,1).

Thenin AC,CB,
C,B* = CC}? +CB?
P=[2-12+1-32]+2)?

= rP=1+4+4= r=9= r=3.
From given equations
X . .
— =cost+sint ...()
2
X:cost—sint ... (1)
Eliminating t from (i) and (ii), we have
2 2 2 2
24X -2 24X —iwhichisan ellipse.
4 25 8 50
Let the equation of the required ellipse be
2 2
X° y .
—t= =1 ...a
22 (®

The coordinates of its vertices and foci are (+ a, 0) and
(* ae, 0) respectively.
a=5andae=4=e=4/5

16
Now, b2 =2’ (1 -¢?) = b?>=25 (1—3] =9

Substituting the values of a2 and b in (i), we get

2 y?
—_— = =
25 9

ellipse.

1, which is the equation of the required
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58. (a) Let P (x, y) be any point on the hyperbola and PM is
perpendicular from P on the directrix,
Then by definition, SP=e¢PM
= (SP)?=¢? (PM)?

2x+y—1}2

= (x— 12+ (y-2)*=3 { i

=5x2+y?-2x—4y+5)

=3 (4x2+y2+ 1 +4xy—2y—4x)
= Tx2-2y*+ 12xy—2x +9y—22=0
Which is the required hyperbola.

STATEMENT TYPE QUESTIONS

59. (c¢) Both are true statements.
60. (c) Both are true statements.
61. (d) Bydefinition ofellipse, all statements are correct.
62. (¢) The given equation is
x?+y2—8x+10y-12=0
or  (x2-8x)+(2+10)=12
or (xX2—8x+16)+(2+10y+25)=12+16+25
or (x—4)2+(@y+5)%2=53
Therefore, the given circle has centre at (4, —5) and radius

V53,

2 2

X y . . .
63. (d —+—=——=1 istheequation of ellipse.
@ 100 400 q P

Major axis is along y-axis

a?2=400, . a=20,b>=100 .. b=10

? =a®-b*>=400-100=300 .. c=103
Vertices are (0, +a) i.e., (0,+20)

~. Fociare(0, ) i.e., (0, £104/3)

Length of major axis=2a =2 x20=40
Length of minor axis =2b=2 x 10=20

c_103_\3

Eccentricity, e = — = =
a

20 2
2
Length of Latus rectum = 2607 = 2x100 =10
a 20
2 2

64. (c) Comparing the equation %—;—7=1 with the

standard equation.
wehave, a=3, b= 33

and c¢=va®+b* =/9+27 =36 =6

Therefore, the coordinates of the foci are (0, = 6) and

that of vertices are (0, = 3). Also, the eccentricity
b2

e=—=Z and the length of latus rectum =——
a

2
:@%:lg anits

65. (c) Both the statements are definitions.

66. (a) 9y —4x% =36 is the equation of hyperbola

2 2
Y X

i.e., -—=1
4 9
a’=4,b>=9,
v 2=a*+b*=4+9=13,a=2,b=3,c= 3
Axis is y-axis

Foci (0, £+/13 ), vertices = (0, £2)

Eccentricity =e = ‘- ﬁ,
a 2
26° 2x9
Latusrectum =—==""2-9,
a 2

67.
68.

(@ Onlylistrue.
(¢) Both the statements are true.

MATCHING TYPE QUESTIONS
69.

(d) Thetwo fixed points are called the foci of the hyperbola.
The mid-point of the line segment joining the foci is
called the centre of the hyperbola. The line through the
foci is called the transverse axis and the line through
the centre and perpendicular to the transverse axis is
called the conjugate axis. The points at which the
hyperbola intersects the transverse axis are called the
vertices of the hyperbola.

Y Conjugate

Transverse
axis

» X

Vertex
v
PF,-PF =PF,—PF =PF -PF,
70. () e=1 = Parabola
e<1 = Ellipse
e>1 = Hyperbola
e=0 = Circle
71. (@)
72. @ (A) h=-3k=2,r=4
Required circle is (x + 3)2 + (y72)2 =16
(B) (x>+8x)+(y>+10y)=8
=  (X+8x+16)+ (Y +10y+25)=8+16+25
= (x+4>+(y+57=49
©) (x-0y+(y-2)7=4
= (C+y+d4-—dy=4
= x2+y274y=0
2 2 22
3. @) %+%=1=>b—2+z—2=1

= a=3,b=2
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c 5 81. (c) Since the foci are on x-axis, the equation of the
N =.02_ ;2= =—=—" hyperbola is of the form
ow,c= /2 _p2 =.5.¢ 73 y2p !
Hence, foci (0, + ﬁ ), Vertices (0, £3), x_z — y_2 =1
a” b

Length of major axis = 6 units

Eccentricity= —

74. (c) By definition of hyperbola, we have

A—>5B—>4,C—>6D—>2;E—>1;F—>3

INTEGER TYPE QUESTIONS

x2 2 1
75. @ —-2X =

144 81 25

r \/ST { 81 _15_5

25 YV
Foci=(+3,0)

foci of ellipse = foci of hyperbola
for ellipse ae=3 but a =4,

e=—

4
Then b2 = az(l—ez)

= p2 =14 1-2 |=7
16

76. (@) Anytangenttoy?=4xisy=mx+ 1/m
Ifit is drawn from (-2, —1), then
—1=-2m+1/m
= 2m’>-m-1=0
Ifm=m;, m, thenm; +m,=1/2,

m;m,=—1/2
m; —m, \/(ml +m2)2 —4m;m,
tan ol = =
1+m1m2 1+m1m2
_N1/4+2 _3
1-1/2
77. (b) a=3

So, focal distance is x + 3.

v x+3=4 =x=1
Hence, the abscissa = 1
Comparing the equation of the circle
(x+5)2+(y-3)* =36
with (x—h)>+(y—-k)? =2

" ~h=5o0r h=-5k=3,7=36=r=6

-, Centre of the circle is (-5, 3) and radius =6
Here & = 0, k =2 and r = 2. Therefore, the required
equation of the circle is
(x=0)?+(y—2)2=(2)?
or x2+y*?—4y+4=4
or x2+)2—4y=0
Vertex (0, 0), Focus is (3, 0)

a=3

o 4a=12

. Equation of parabola is y* =12 x

78. (0

79. (o)

80. ()

Given : vertices are (+2,0),a=2

Also, since foci are (+ 3, 0), c=3 and
r=c?—a’=9-4=5

Therefore, the equation of the hyperbola is

2
_Y
5

4>|><,\,

82. (©) y*=8x=>y’=42x=a=2
Length of the latus-rectum =4a =8
y2=—12x =>4a=12=2a=3
So, equation of the directrix isx = 3.

Coordinates of foci are (% ae, 0)

83. (@)

84. ()
1
. ae=2=a. 5223a24

85. (c¢) Coordinates of vertices and foci are (+ a, 0) and (+ ae, 0)

respectively.

. a=5andae=4=e=

|

16
Now, b2 =a%(1 —e?) = b2 =25 (I—E]—9

On solving y=2x and x2 + y2 — 10x = 0 simultaneously,
we getx =0, 2

Putting x = 0 and x = 2 respectively in y = 2x, we get
y=0and y=4. Thus, the points of intersection of the
given line and the circle are A (0, 0) and B (2, 4).
Required equation is x% + y2 — 2x —4y =0
a=2,b=4=a+tb=6

86. (¢)

ASSERTION- REASON TYPE QUESTIONS

A (at22at)
?
87. @
S (a,0)

B

=

t27 ot

Let AB be a focal chord.

2t
Slope of AB= ——=tana.
2 -1

tana 1=>t COtOC
= —_ = = —
2t 2

2
1
Length of AB= a (t +—) = 4a cosec’ o
t

= Reason is correct but Assertion is false.
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2 2 2 2
.. X “ 6 1 36
88. (@) Theellipseis ?+YT:1 and b_2+a_2:1 = b_2+a_2=1 ..(iii)
Auxiliary circle is x2 + y? =9 and (_\g ,0) Multiplying (ii) by 9 and then subtracting (iii) from it,
and (+/5,0)are focii. we get % =8 = b’ = % S b2=10
Assertion is true. Reason is true. b o 4 4 9
5 from eq (i), we get —+—=1 = —=1-—=2a?=40
89. (@ e=§,a=5 10 a a 10
. .. putting the value of a2 = 40 and b?= 10 in (i), we get
. Fociiare (£ 3,0) ) )
2 2 X 1Y
Z_ 2 = 10 40
For hyperbola 277 1
12 4 CRITICALTHINKING TYPE QUESTIONS
e 1244, .23 98. (@ Given y2+dy+dx+2=0
4 2 = (2P +4x-2=0
- fociiare (£3,0) , 1
The two conics are confocal. = (+2)°= —4(x B E)
90. (a) Givencircleis 1
X2 +y2—6x+4y—12=0 Replace,y+2:y,x—52x
1 1 we have, y2 = —4x
Centre= _EX (=6). - EX 41=6.,-2) This is a parabola with directrix at x=1
91. (a) Given circle can be written as 1 3
3 9 —1 X —E = l = X = E
X2 +y?+ —x+2y+ 6=
2 h 99. (@ Given, y=x>+2px+13
. 3 2 9 _
Radius = (Z) +(@D _E_l = y-(13-p*)=(x+p)’
92. (c) Assertion is correct but Reason is incorrect. - vertex isat (-p, 13 —p?)
93. @ Asserti.on is incorrect. Rea}son is correct. . =>13—p2 4= p2 =9 =>p=%3
Assirtlon] ']'1A h}lf)peltrbola in which a = b is called an 100. (b) Vertex of a parabola is the mid-point of focus and the
equilatera yperbola. point
94. (b) Both Assertion and Reason are correct. v
5, A N
95. () Givenellipseis ES + B =1, whose area is \\
/342 = /6 - Circle isx? +y>—2x + 4y +4=0 < Oy B\X
or (x—12+(y+2)y>=1. ]
Its area is 7. Hence, Assertion is true.
Also, Reason is true (as length of semi-major axis 3\(/; x/: )
= /3> 1 (radius of circle) but it is not the correct where directrix meets the axis of the parabola.
explanation of Assertion Here focus is O (0, 0) and directxix meets the axis at
. L . B(2,0)
96. (¢) Parabola is symmetn; with resg)ect to the axis of the - Vertex of the parabola s (1, 0)
parabola. If the equation has a y* term, then the axis of .
. ; . . 101. (¢) Let(h, k) be the centre of the circle.
symmetry is along the x-axis and if the equation has an Si cclei o th h (0.0 0)and (0. b
2 term, then the axis of symmetry is along the y-axis ince, circle is passing through (0, 0), (2, 0) and (0, b),
X J . ) ym ety g hey : distance between centre and these points would be
97. (a) Assertion: Since, major axis is along y-axis. Hence,

equation of ellipse will be of the form

2 2
X y _ .
b_2 +a_2 =1 (1)
Given that (i) passes through the points (3, 2) and
(1, 6) i.e, they will satisfy it

.2 =1 ? + 4 =1
[Ea T

(i)

same and equal to radius.

Hence, h2 +k?=(h—a)? +k*=h2+ (k—b)?

= h?+k?>=h>+k?>+h?-2ah= h?+k>+b?-2bk
= h2+k?=h?2+k%+a2-2ah

a
= h=—
2

b
Similarly, k = 3

1
Radius of circle = Vh2 +k2 = > Ja2 +b2
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102. (c)

103. (b)

104. (b)

105. (a)

106. (a)

Vertex is (2, 0). Since, y-axis is the directrix of a parabola.
. Equation of directrix is x = 0. So, axis of parabola is
x-axis. Let the focus be (a, 0)

YT /
\% (a,0)
0 (2,0)\1: >X

4

X'€

Distance of the vertex of a parabola from directrix
= its distance from focus

So,OV=VF=2=a-2

= Focusis (4, 0)

Given the equation of parabola:

y2=5x+4y+1

= y?—4y=5x+1

= (y-2P=5x+5=5(x+1)

(By adding 4 on each side)
Puty-2=Yandx+1=X

Then we get Y2=5X

which is in the form of y? = 4ax

where 4a is the latus rectum

Thus length of latus rectum = 5.

Let P (x, y) be any point on the bar such that PA =a
and PB = b, clearly from the figure.
x=0OL=bcosBandy=PL=asin0

2 2
This gives x_2+y_2: 1. Which is an ellipse.
b” a
Y
(0.,5) s
ca0.y)
(_19 2) (17 2)
A ]~ B
>X
(@)

The centre of the circle is on the perpendicular bisector
of the line joining (-1, 2) and (1, 2), which is the y-axis.
The ordinate of the centre is given by

10
(5-3)? =1+(y-2) =y==

Hence, eq. of the circle is
-2 44
73) 73

= 9x>+9y2 —60y+75=0
Since all of the points

(£22,4), (= 2,2),( i3,%)

and (++/2, 1) lie on the curve x2 =2y

107. (a)

108. (c)

109. ()

110. @)

And the distance between (+£2+/2,4)and (0,5) is

shortest distance. Thus (£ 2\/27,4) on the curve are

closest to the point (0, 5).
We know the relationship between semi latus rectum
and focal chord which is given as

2 1 1 2(SP)(SQ) _,
- 4 = ———=2a
2a SP SQ SP+8Q
Given: SP=3,SQ=2

23)(2) 12
=R 9= 2
T30 a7

24
Now, latus rectum =2[2a] = 5

22
Leteq. of ellipse be —+ W =1
a

Ifthe latus rectum is PQ then

for the points P and Q
Y
1
\\o (ae,0 X
Q
2

X = ae, y—=1—e2

b2
= y?=b2(1-¢?) = y=1byl-c?

Hence, P is (ae, by1—¢?) and Q is (ae, —by1-¢?).

If eccentric angle of the extremities be 6,

then, a cos O =ae and bsin®=1b 1-¢?
[ 2
1-e b5 Gztan_l[ii)
ae

= i —
e ae
The x co-ordinates of the points of intersection are
2

X
i —+—x+1=0
given by 2 b

= tan0 =%

a

and the roots are real if and only if
21 5 —1220=>L2—420

a’b” a b

=0<b’ Sl=>0<b£l

4 2
Equation of pair of tangents is given by SS, = T2,
or S=x2+y>+20(x+y)+20,S,=20,
T=10(x+y)+20=0
SS, =T
20 (x2+y2+20 (x+y)+20) =102 (x +y+2)?

=
= 4x%+4y?+ 10xy=0=>2x2+2y?+ 5xy=0
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111. (c)

112. ()

113. (b)

114. (a)

115. ()

116. ()

117. @

Let the required equation be
(X2 +y?—2x+4y-20)+ A (x+y—-1)=0
Since, it passes through (0, 0),s0 we have
-20-A=0=A=-20
Hence the required equation is
(x2+y2-2x+4y—20)-20(x+y—1)=0
= x2+y?-22x—16y=0
The equation of two concentric circles differ only in
constant terms. So let the equation of the required circle
be
x2+y2-3x+4y+A=0
It passes through (-1, — 2), so we have
1+4+3-8+1=0=A =0,
Hence required equation is x2 + y2 —3x + 4y =0
Radius of the circle = perpendicular distance of (2, 3)

.4
from x+y=1is —=
y 7 22
.. Therequired equation will be
(x—-2)2+(y-32=8=>x2+y>—4x—6y+5=0
The diameter of the circle is perpendicular distance
between the parallel lines (tangents) 3x —4y+4 =0 and

7
3x—4y— 3" 0 and so it is equal to

4 7/2
+

9+16 +9+16

3

2
.. 3

Hence radius is Z

Any tangent to the given circle, with slope m is

y=mx +2+/1+m?

since it passes through the point (3, 1) ; so
1=3m+2+/1+m?

= 4m?+4=0Cm-1* = 5m?-6m-3=0

Ifm=m,, m,, then

1 1
AM of slopes = 3 (m; +m,)= ) (6/5)=3/5

The equation of required circle is s; +As, =0
=x2(1+0)+y¥2 (1+1)+xQ2+130) -y

—(2+13%) 7/2+3k)
2 2
- Centre lies on 13x + 30y =0

N _13(_2+213;\j+30[_7/22+3x) 0= =1

wl=154=r=7
For centre:
On solving equation

Centre= (

2x-3y=5&3x-4y=7, weget x=1y=-1
.. centre=(1,-1)

118. (@)

119. @

120. @

121. @)

122. ()

Equation of circle, (x —1)% + (y+1)? = 72

Xyt —2x42y=47

Two diameters are along

2x+3y+1=0and 3x—y-4=0

solving we get centre (1, —1)

circumference = 2nr= 10w

Sr=5.

Required circle is, (x—1)% + (y+1)? = 52

= x2 4y —2x+2y-23=0

Solving y =x and the circle

x2 +y2 —2x =0, we get

x=0,y=0and x=1,y=1

.. Extremities of diameter of the required circle are
(0,0) and (1, 1). Hence, the equation of circle is
(x=0)(x-D+(y-0)(y-1)=0

=>x2 4yt —x-y=0

The given circle is x2 + y2 — 6x + 14 = 0, centre (3, 3),
radius =2

Let (h, k) be the centre of touching circle. Then radius
of touching circle = 4 [as it touches y-axis also]

Distance between centres of two circles
= sum of the radii of two circles

J=32 +(k-3% =244
(h=32+(k—-3)>=2+h)?

W —6h+9+k>—6k+9=4+4h+h?

kK —10h—6k+14=0

locus of (4, k) is

2 —10x—6y+14=0

Iftwo circles intersect at right angle i.e. the tangent at
their point of intersection are at right angles, then the
circles are called orthogonal circles.

The circles

x%+y?>+2gx +2fy+c=0and

X2 +y*+2g, x+2fjy+c¢, =0

are orthogonal, if

2gg, +2Mf; =c+c,

Thus, in the given question, the condition will be
2g, g, T2 ,f,=c, +c,.

Given x> +y>—2x =3

.. Centre= (1, 0) and radius =2
Andx2+y2—4y=6

- Centre= (0, 2) and radius = /10 .

Since line ax + by = 2 touches the first circle.

" a2 =2or (a-2)=[2+a?-b21]..0)
Va? +b?
Also the given line is normal to the second circle. Hence
it will pass through the centre of the second circle.
a(0)+b(2)=20r2b=2=b=1
Putting the value in equation (i) we get

SRR U

a—2=2va%+1 or(a—2)?=4(a2+1)
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123. @

124. ()

125. (¢)

or a’+4-4a=4a’+4 or, 3a2+4a=0
or a(3a+4)=0ora=0,—-4/3
-~ values of a and b are —4/3, 1 respectively.

Let the variable circle be

X4y +2gx+2f+c=0 (D)
PP gt +2gp+2fg+c=0 (1)
Circle (i) touches x-axis,

g2 —c=0=c= gz' From (ii)

p2 +q2 +2gp+2fq+g2 =0 eeo(11)

Let the other end of diameter through (p, g) be (4, k),
then

h+p k+gq
=—gand —=-
2 ¢ y
Putin (iii)
2
2, .2 h+p k+q h+p
+q9°+2p| — +2g ——|+| ——| =0
pqp(Z)q(zj(zj
= W+ p* —2hp—4kqg =0
- locus of (i, k) isx* + p* = 2xp —4yg =0
= (x—p)* =4qy
<2 yz
- Equation of ellipse is9x2+16y2:144 or 1—+—:1

2 2

y

Comparing this with X—2 +5 =1then we get a’=16and

a
b2 =9 and comparing the line y=x + A with y=mx+¢
~m=landc=A
Ifthe line y=x + A touches the ellipse 9x2+ 16y2 = 144,
then ¢ = a?m?2 + b2
= M=16x124+9 = A2=25
A==£5
We have, 9x%— 16y2— 18x +32y—151=0
= 9(x2-2x)-16(y*-2y)=151
= 9(x2-2x+1)-16(y*—2y+1)=144
= 9x-1)2-16(y-1)>=144

x=D° =D
16 9
Shifting the origin at (1, 1) without rotating the axes

2 2
)1(—6—% =1,wherex=X+1landy=Y +1

2 2
y

=1
a’ b2
where a2 = 16 and b2=9
so the length of the transverse axes = 2a = 8§

This is of the form

2
The length of the latus rectum = 200 = %
a
a
The equation of the directrix, x =+ —
e
1=+ +—+1 1
* 5 %S ST

126. (a) Centre of the given circle = C (-2, 5)

Radius of the circle CN=CT = /g% + 2 —¢
=\224+52+7=36=6

Distance between (4, —3) and (- 2, 5) is

PC=~/6%+8% =100 =10

We join the external point, (4, — 3) to the centre of the
circle (— 2, 5). Then PT is the minimum distance, from
external point P to the circle and PN is the maximum
distance. Minimum distance=PT=PC-CT =10-6=4.
Maximum distance=PN=PC+ CN=(10+6=16)

So, sum of minimum and maximum distance
=16+4=20.

127.®) Given: x> —y?sec20=4and x> —sec?0+y>=16
2 2 2 2
X y S y
- - =1 and ———+2-=1
4 4cos’0 16cos?0 16
According to problem
4+4cos> 0 _3 16—16cos’ 0
4 16
= 1+cos?0=3(1 —cos?0) = 4 cos?0=2
= coseziL::'G:E,s—n
2 4 4
128.(b) Any tangent to the parabola y? = 8ax is
2
y=me+ =2 ()
m
If (i) is a tangent to the circle, x> + »2 = 24? then,
2a= iL
mNm? +1

=S m(1+m?)=2 = (m*+2)(m*-1)=0; = m= + 1.
So from (i), y= + (x+2a).

x2 y2
Tangent to the hyperbola - == lis

a b?
y=mx t [ 2?2 _ b2

Given that y = o x + [ is the tangent of hyperbola

129. d)

= m= oand a*m® -b? =Bz
a2a? —p? =p?

Locus is ax? —y* = b? which is hyperbola.
130.0) L o2i5 o = 2u-5) 0 =1,
dx ,

my = (2X—5)(3’0) =1 = mymy = —1

i.e. the tangents are perpendicular to each other.
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131. () y=mx + cisnormal to the parabola

132. ()

133. @)

134. ()

y?=4axifc=—2am—am
Herem=-1,c=kanda=3

3

c=k=-203)(-1)-3(13=9
Let AB be the rod making an angle § with OX as shown
in figure and P(x, y) the point on it such that AP= 6 cm.
Since, AB= 15 cm, we have
PB=9cm

YA

B

o

From P, draw PQ and PR perpendiculars on y-axis and
X-axis, respectively.

From APBQ, cos6 =

O | >

From APRA, sin 0 = %
Since, cos?0 + sin20 = 1
2 2 2 2

X y) _ X :

T R TR
Thus, the locus of P is an ellipse.
Taking vertex of the parabolic reflector at origin,
x-axis along the axis of parabola. The equation of the
parabola is y* = 4ax. Given depth is 5 cm, diameter is
20 cm.

Point P(5, 10) lies on parabola.

s (102=4a(5)=a=5
Clearly, focus is at the mid-point of given diameter.

Y
A
P(5, 10)
‘1
=
o
=
O 5cm LV g X
o S I
\
Y/
i.e, S=(5,0)

Since, wires are vertical. Let equation of the parabola is
in the form

x2=4ay ...(0)
Focus is at the middle of the cable and shortest and
longest vertical supports are 6 m and 30 m and roadway
is 100 m long.

135. (0)

Y
A

Q

(50, 24)
‘b\‘3 24T
? m
QK\ I k i

=
X
O T o>
| ISm: R r[

6m |
| v ]
1
v S
<— 100m ———»
x* = 4ay

Clearly, coordinate of Q(50, 24) will satisfy eq. (i)
(50)>=4a =24

s 2500=96a a =
- 9%
2500
Hence, from eq. (i), x> = 4><2;20 y= %2 = ST

LetPR=km

-, Point P(18, k) will satisfy the equation of parabola
ie.,
2500

=2k

Fromeq. (i), (1 8)2 21

2500
= 324=——-k
24

_ 324x24  324x6 1944

2500 625 625
= k=3:11
. Required length=6+k=6+3.11=9.11 m (approx.)
Let any point P(h, k) will satisfy
y?>=4ax i.e, k?=4ah (D)
Let a line OP makes an angle 6 from the x-axis.

In AOAP, sin0 = 12>
- In , OP

=

sin6=E
/
= k=/sinO

d cosO= %
an op

= cosez%zh=écose

Y

A P(h, k)
]

I 1k
[
0
X<*—p5 : ! > X

[
[

\/
Hence, from eq.(i), we get

I’sin0=4ax[cos® (putk=1/sin0,h=1cos0)
_4acos0

= |/
sin% 0
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136. (a)

X/

137. (@)

Clearly, equation of ellipse takes the form
22

e (i)

a~ b

Here, itisgiven2a=8 andb=2=a=4,b=2

Put the values of a and b in eq. (i), we get

2 2
16 4
Y
A
B _Q
2
/—_‘Vin P k “(
AN o 4m TSmy A
f— 8m - >

Given,AP=1.5m -

= OP=0A-AP=4-1.5

= OP=25M

LetPQ=k

.. Coordinate Q = (2.5, k) will satisfy the equation of
ellipse.

(23 K2 625 k>
ie., L |
16 4 16 4

k* 1 625_16-6.25

41 16 16

k* _9.75 2975

416 4
= K2=2.4375

k=1.56 m (approx.)
Clearly, path traced by the man will be ellipse.
Given, SP+SP=10

ie, 2a=10
= a=5
Y
P(man)
X'« > X

4
vY
Flag posts

138. (a)

139. (a)

140. (a)

Since, the coordinates of S and S” are (¢, 0) and (¢, 0),
respectively. Therefore, distance between S and S’ is
2c=8=c=4
. c?=a’-b?
= 16=25-b*=b2=25-16
= b=9=b=3
Hence, equation of path (ellipse) is
2 2 2 2
LS AT S
aZ b2 25 9
Since the equation can be written as
x-1)2+(y-1)?=1orx*+y?>-2x—2y+1=0, which
represents a circle touching both the axes with its centre
(1, 1) and radius one unit.
The equation of the circle through (1, 0), (0, 1) and
(0,0)is x> +y?’—x—y=0
It passes through (2k, 3k)
So, 4k? +9k?— 2k — 3k =0 or 13k>*~5k=0

(wa=5b=3)

5
= k(13k-5)=0=k=0ork=—

13
Butk # 0 [ .- all the four points are distinct)
k=,
13

As the circle passes through origin and makes intercept
2 units and 4 units on x-axis and y-axis respectively, it
passes through the points A(2, 0) and B(0, 4).

Since axes are perpendicular to each other, therefore,
ZAOB =90° and hence AB becomes a diameter of the
circle.

So, the equation of the required circle is

Y
A
(0,4) Bl
o i A >X
(0,0) (2, 0)

x=2)x-0)+(y-0)(y-4H=0
or x2+y?—2x -4y =0.
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INTRODUCTION TO THREE
DIMENSIONAL GEOMETRY

CONCEPT TYPE QUESTIONS

Directions : This section contains multiple choice questions. Each
question has four choices (a), (b), (¢) and (d), out of which only
one is correct.

1.  For every point P(x, y, z) on the xy-plane,

(@) x=0 (b) y=0
() z=0 (d) None of these

2.  Forevery point P(x, y, z) on the x-axis (except the origin),
@ x=0,y=0,z#0 (b) x=0,z=0,y=0
() y=0,z=0,x=0 (d) None of these

3.  Thedistance of the point P(a, b, c) from the x-axis is
@ b +c? ®) Va®+c?
© a2 +p? (d) None of these

4. Point(-3,1,2)liesin
(@) OctantI (b) OctantII
(¢c) OctantlIII (d) Octant IV

5. The three vertices of a parallelogram taken in order are
(-1, 0), (3, 1) and (2, 2) respectively. The coordinate of the
fourth vertex is
@ @D (b) 2.1
© (12 d 1,2

6.  The point equidistant from the four points (0,0, 0), (3/2,0,0),
(0,5/2,0) and (0, 0, 7/2) is:

21 20 39
@ §3’3’5ﬁ ®) E3’2’56
3570 1 0
© §4’4’4ﬁ @ E2 0 13
7.  The perpendicular distance of the point P(6, 7, 8) from
xy-planeis
(@ 8 by 7
(c) 6 (d) None of these
8.  Theratio in which the join of points (1, -2, 3) and (4, 2, 1) is
divided by XOY plane is
(@ 1:3 (b)y 3:1
(c) -1:3 (d) None of these

9.  The ratio in which the line joining the points (2,4, 5) and
(3, 5,—4) is internally divided by the xy-plane is
(@ 5:4 (b)y 3:4
(¢ 1:2 (d 7:5

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

L is the foot of the perpendicular drawn from a point P(6, 7, 8)
on the xy-plane. The coordinates of point L is

@ (6,0,0) (b) (6,7,0)

(© (6,0,8) (d) None of these

If the sum of the squares of the distance of the point ( X, y, z)
from the points (a, 0,0)and (—a, 0, 0) is 2¢?, then which one
of the following is correct?

(@) x*+a’=22-y*-7> (b) xX>+a’=c?-y~7?

(C) X2_212=(:2_yz_z2 (d) X2+32=02+y2+22
The equation of set points P such that
P4? + PB? = 2K?, where 4 and B are the points
(3,4,5)and (-1, 3, -7), respectively is

(a) K*-109 (b) 2K2-109

() 3K2-109 (d 4K2-10

Theratio in which the join of (2, 1, 5) and (3, 4, 3) is divided

by the plane (x +y—z) = % is:

@ 3:5 (b)y 5:7

(c) 1:3 (d) 4:5

The octant in which the points (- 3, 1,2) and (- 3, 1,—2) lies
respectively is

(@) second, fourth (b) sixth, second

(c) fifth, sixth (d) second, sixth

Let L, M, N be the feet of the perpendiculars drawn from a
point P(7, 9, 4) on the X, y and z-axes respectively. The
coordinates of L, M and N respectively are

(@ (7,0,0),(0,9,0),(0,0,4) (b) (7,0,0),(0,0,9),(0,4,0)
(¢) (0,7,0),(0,0,9),(4,0,0) (d) (0,0,7),(0,9,0),(4,0,0)
If a parallelopiped is formed by planes drawn through the
points (2, 3, 5) and (5, 9, 7) parallel to the coordinate planes,
then the length of the diagonal is

(@) 7units (b) Sunits

(¢) 8units (d) 3units

The points A4, — 2, 1), B(7, -4, 7), C (2, — 5, 10) and
D (- 1,—3,4) are the vertices ofa

(@) tetrahedron (b) parallelogram
(c) rhombus (d) square

x-axis is the intersection of two planes are

(@) xyandxz (b) yzandzx

(¢) xyandyz (d) None of these
The point (—2,—3, —4) lies in the

(a) first octant (b) seventh octant
(c) second octant (d) eighth octant



20.
21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

INTRODUCTION TO THREE DIMENSIONAL GEOMETRY

A plane is parallel to yz-plane, so it is perpendicular to:
(@) x-axis (b) y-axis

(c) z-axis (d) None of these

The locus of a point for which x =0 is

(@) xy-plane (b) yz-plane

(c) zx-plane (d) None of these

IfL, M and N are the feet of perpendiculars drawn from the
point P(3, 4, 5) on the XY, YZ and ZX-planes respectively,
then

(a) distance of the point L from the point P is 5 units.
(b) distance of the point M from the point P is 3 units.
(c) distance of the point N from the point P is 4 units.
(d) All of the above.

Ifthe point A (3, 2, 2) and B(S, 5, 4) are equidistant from P,
which is on x-axis, then the coordinates of P are

(a) [?, 2,0] (b) (?,2,0)

(©) (?,0,0) (d) (4749,0, Oj

The points (0, 7, 10), (- 1, 6, 6) and (— 4, 9, 6) form

(a) aright angled isosceles triangle

(b) ascalene triangle

(c) aright angled triangle

(d) anequilateral triangle

The point in YZ-plane which is equidistant from three
points A(2, 0, 3), B(0, 3,2) and C(0, 0, 1) is

@ (0,3,1) (b) (0,1,3)

(¢) (1,3,0) (d G,1,0)

Perpendicular distance of the point P(3, 5, 6) from y-axis is
@ 41 (b) 6

(c) 7 (d) None of these

The coordinates of the point R, which divides the line
segment joining P(x,, y,, z,) and Q(Xx,, y,, Z,) in the ratio
k:1,are

kx) —x; ky, -y kz, -7
(@)

> >

1-k 1-k 1-k
b) (kX2+X1’kY2+Y1’kzz+le
1+k 1+k 1+k
(kX2+X1 kys +y1 k22+21j
© (2 Tk Tk

(d) None of these

The ratio, in which YZ-plane divides the line segment
joining the points (4, 8, 10) and (6, 10, — 8), is

(@ 2:3(externally) (b) 2:3(internally)

(c) 1:2(externally) (d) 1:2(internally)
Theratio in which YZ-plane divides the line segment formed
by joining the points (—2, 4, 7) and (3, -5, 8), is

(@ 2:3(externally) (b) 2:3(internally)

(c) 1:3(externally) (d) 1:3(internally)

If the origin is the centroid of a AABC having vertices
A(a, 1,3),B(-2,b,—5) and C(4, 7, ¢), then

(@ a=-2 (b) b=8

(c) c=-2 (d) None of these

STATEMENT TYPE QUESTIONS

Directions : Read the following statements and choose the correct
option from the given below four options.

31.

32.

33.

34.

35.

36.

P(a,b,c);Q(a+2,b+2,c—2)andR (a+6,b+6,c—6)are

collinear.

Consider the following statements :

I Rdivides PQ internally in the ratio 3 : 2

II. Rdivides PQ externallyin theratio3 :2

M. Qdivides PR internally in the ratio 1 : 2

Which of the statements given above is/are correct ?

(@) Onlyl (b) OnlylIl

(c) TandIII (d) HandII

Consider the following statements

I Thex-axis and y-axis together determine a plane known
as xy-plane.

Il Coordinates of points in xy-plane are of the form (x,, y,, 0).

Choose the correct option.

(@ Onlylis true. (b) Onlyllis true.

(c) Bothare true. (d) Both are false.

Consider the following statement

L Anypoint on X-axis is of the form (x, 0, 0)

II. Anypoint on Y-axis is of the form (0, y, 0)

II. Any point on Z-axis is of the form (0, 0, z)

Choose the correct option.

(2) OnlylandIlaretrue. (b) Onlylland IIl aretrue.

(¢) Onlyland Il aretrue. (d) Allare true.

I The distance of the point (x, y, z) from the origin is

given by x? +y% +2% .

II. Ifapoint R divides the line segment joining the points
A(x,,y,,z,) and B(x,,,, z,) in the ratio m : n externally,
then

mx, — nx
R=|2 M0
m-—n

my; —ny
m-—n

mz 5 — Nz j

m—n

Choose the correct option.

(@ Onlylis true. (b) Onlyllis true.

(c) Botharetrue. (d) Both are false.

L The(0,7,-10),(1, 6,—6)and (4,9,—6) are the vertices
of an isosceles triangle.

Il Centroid of the triangle whose vertices are (x, y,, z),
(%5, 5, 2,) and (x5, y5, 2;) 18

X1+X2+X3 y1+y2+y3 ZI+ZZ+Z3
3 | 3 3

Choose the correct option.

(@) Onlylis true. (b) OnlyIlis true.

(c) Bothare true. (d) Both are false.

I The coordinates of the mid-point of the line segment
joining two points P(x,, y, z,) and Q(x,, y,, z,) are

(x1+x2 Nt 21+22j

2 7 2 72
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II. Ifapoint R divides the line segment joining the points
A(x,,y,,z,) and B(x,, y,, z,) in the ratiom : n internally,
then

my, +ny;
m+n

mx, + nx
R=( 2 trn

mzy +I’lZl
m+n

m+n

ACe,y,2) n

R B(xy, y,, 2,)
Choose the correct option.
(@) Onlylistrue.
(¢) Botharetrue.

(b) OnlyIlis true.
(d) Both are false

INTEGER TYPE QUESTIONS

Directions : This section contains integer type questions. The
answer to each of the question is a single digit integer, ranging
from 0 to 9. Choose the correct option.

37.

38.

39.

40.

41.

Distance between the points (2, 3, 5) and (4, 3, 1) is a/s .
The value of ‘a’ is

(@ 2 (b) 3 © 9 d 5

The perpendicular distance of the point P(6, 7, 8) from
xy-planeis

(@ 8 (b) 7

(c) 6 (d) None of these

The ratio in which the YZ-plane divide the line segment
formed by joining the points (-2, 4, 7) and (3, -5, 8) is 2 : m.
The value of m is

(@ 2 b) 3 (c) 4 @ 1

Given that A(3, 2, —4), B(5,4 — 6) and C(9, 8, — 10) are
collinear. Ratio in which B divides AC is 1 : m. The value of
mis

(@ 2 (b) 3 (¢ 4 @ 5

If the origin is the centroid of the triangle with vertices
A(2a,2,6),B(—4,3b,—10)and C (8, 14, 2¢), then the sum of
value of a and c is

@ 0 (b) 1

© 2 (d 3

ASSERTION - REASON TYPE QUESTIONS

Directions : Each of these questions contains two statements,
Assertion and Reason. Each of these questions also has four
alternative choices, only one of which is the correct answer. You
have to select one of the codes (a), (b), (c) and (d) given below.

(@)
(b)

©
(d)

42.

Assertion is correct, reason is correct; reason is a correct
explanation for assertion.

Assertion 1S correct, reason is correct; reason is not a
correct explanation for assertion

Assertion is correct, reason is incorrect

Assertion is incorrect, reason is correct.

Assertion: The coordinates of the point which divides the
joinof A(2,-1,4) and B (4, 3, 2) in theratio 2 : 3 externally is
C(-2,-9,8)

Reason : IfP(x, y,, z,) and Q(x,, y,, Z,) be two points, and
let R be a point on PQ produced dividing it externally in the
ratiom, : m,. Then the coordinates of R are

43.

44.

45.

46.

47.

48.

49.

50.

my, —myy
m; —1my

(mIXZ RS

myz; —mjz
m; —1mp

my —mp
Assertion : Ifthree vertices of a parallelogram ABCD are
A(3,-1,2),B(1,2,-4)and C (-1, 1, 2), then the fourth vertex
is (1,2, 8).

Reason : Diagonals of a parallelogram bisect each other
and mid-point of AC and BD coincide.

Assertion : The distance ofa point P(x, y, z) from the origin

0(0,0,0)is given by OP= y/x2 +y? +22

Reason : A point is on the x-axis. Its y-coordinate and
z-coordinate are 0 and 0 respectively.

Assertion : Coordinates (—1, 2, 1), (1,-2,5), (4,7, 8) and
(2,3, 4) are the vertices of a parallelogram.

Reason : Opposite sides of a parallelogram are equal and
diagonals are not equal.

Assertion : If P (x, y, z) is any point in the space, then X, y
and z are perpendicular distances from YZ, ZX and
XY-planes, respectively.

Reason : Ifthree planes are drawn parallel to YZ, ZX and
XY-planes such that they intersect X, Y and Z-axes at
(%, 0, 0),(0,y,0)and (0,0, z), then the planes meet in space
atapoint P(x, y, z).

Assertion : The distance between the points P(1, — 3, 4)

and Q(-4, 1,2)is./5 units.

Reason : PQ:\/(xz—xl )2 +(y2 -Yi )2 +(22 —7 )2

where, P and Q are (x,, y, z,) and (X,, ¥,, Z,).

Assertion : Points (-2, 3, 5), (1, 2, 3)and (7, 0, — 1) are
collinear.

Reason : Three points A, B and C are said to be collinear, if
AB+ BC=AC (as shown below).

A B C
Assertion : Points (— 4, 6, 10), (2, 4, 6) and (14, 0,—2) are
collinear.
Reason : Point (14, 0, —2) divides the line segment joining
by other two given points in the ratio 3 : 2 internally.
Assertion : The XY-plane divides the line joining the points
(- 1,3,4)and (2,-5, 6) externally in theratio 2 : 3.
Reason : For a point in XY-plane, its z-coordinate should
be zero.

CRITICALTHINKING TYPE QUESTIONS

Directions : This section contains multiple choice questions.
Each question has four choices (a), (b), (c) and (d), out of which
only one is correct.

51.

What is the locus of a point which is equidistant from the
points (1,2,3)and (3,2,—1)?

@ x+tz=0 (b) x-3z=0

() x-z=0 (d x-2z=0



52.

53.

54.

55.

56.
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What is the shortest distance of the point (1, 2, 3) from
X-axis ?

@ 1 ® 6
© Vi3 @ Ji4

The equation of locus of a point whose distance from the
y-axisis equal to its distance from the point (2, 1,—1) is

(@) xX2+)2+22=6 (b) x¥*—4x2+222+6=0

(©) ¥-27—4?+2z+6=0 (d) »*+)>—z2=0

ABC is a triangle and AD is the median. If the coordinates
of A are ( 4, 7, — 8)and the coordinates of centroid of the
triangle ABC are (1, 1, 1), what are the coordinates of D?

o (o) o (32

(© (1,2,11) d (5,-11,19)

In three dimensional space the path of a point whose
distance from the x-axis is 3 times its distance from the yz-
planeis:

(@) y*+z22=9x> (b) x2+y?=37?

(c) x*+z>=3y? (d) y*—z2=9x?
Let(3,4,—1)and (- 1, 2, 3) be the end points of a diameter
of a sphere. Then, the radius of the sphere is equal to

(@) 2units (b) 3units

(¢) 6units (d) 7units

57.

58.

59.

60.

Find the coordinates of the point which is three fifth of the
way from (3,4,5)to (-2,— 1, 0).

@ (1,0,2) (b) (2,0,1)

© 02,1 @ (01,2

The coordinates of the points which trisect the line
segment joining the points P(4, 2, —6) and Q(10, — 16, 6) are
(@ (6,—4,—2)and (8, 10,-2)

(b) (6,—4,—-2)and(8,-10,2)

() (-6,4,2)and(-8,10,2)

(d) None of these

IfA(3, 2, 0), B(5, 3, 2) and C(— 9, 6, — 3) are three points
forming a triangle and AD, the bisector of ZBAC, meets
BC in D, then the coordinates of the point D are

(ﬂﬂﬂj [Qﬂﬂ)
@ (3§57 ® [ T616

( 8 8 17]
© 1771978
The mid-points of the sides of a triangle are (5, 7, 11),
(0,8, 5)and (2, 3, — 1), then the vertices are

@ (7,2,5),3,12,17),(-3,4,-7)

b) (7,2,59),(3,12,17),(3,4,7)

© ((7,2,5),(-3,11,15),(3,4,8)

(d) None of the above

(d) None of these
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HINTS AND SOLUTIONS

CONCEPT TYPE QUESTIONS

1. (¢) Onxy-plane, z-co-ordinate is zero.
(c) On x-axis, y and z-co-ordinates are zero.
3. (@ Let(a,0,0)beapointon x-axis.

N

Required distance = \/(a - az) +(b- 0)2 +(c— 0)2

=b% +c?
(-3, 1, 2) lies in second octant.
LetA(-1,0),B(3,1),C(2, 2) and D(x, y) be the vertices
of a parallelogram ABCD taken in order. Since, the
diagonals of a parallelogram bisect each other.
Coordinates of the mid point of AC
= Coordinates of the mid-point of BD

-1+2 0+2) (3+x 1l+y
2 72 2 72

N l,l _ 3+x,y_+1
2 2 2
3+x_l y+1_1
2 2™

= x=-2andy=1.

Hence the fourth vertex of the parallelogram is (-2, 1)

We know the co-ordinate of P which is equidistant
from four points A(x, 0, 0), B (0, y; 0), C(0, 0, z),0(0, 0, 0)

1
is ~ (43,2

.. Given: points are (0, 0, 0), [%,0,0) ,[0,3,0) and

(003
2

. Cootimacotpoinp-1(22.2) (227
.. Co-ordinate of point P = 355"\ 7
Let L be the foot of perpendicular drawn from the point
P(6, 7, 8) to the xy-plane and the distance of this foot

L from Pis z-coordinate of P, i.e., 8 units.

8. M
9. (@)

b)
1. )
12. ()
13. ()

LetA4(1,-2,3)and B (4, 2,-1). Let the plane XOY meet
the line 4B in the point C such that C divides 4B in
4k+1 2k-2 —k+3
k+1° k+1" k+1 )
Since C lies on the plane XOY i.e. the plane z=0,

+13 =0=k=3.

the ratio k£ : 1, then C=

therefore,

Let the line joining the points (2, 4, 5) and (3, 5,—4) is

internally divided by the xy - plane in the ratiok : 1.

. For xyplane,z=0

—kx4+5

k+1

so, ratiois 5 : 4
Since L is the foot of perpendicular from P on the

xy-plane, z-coordinate is zero in the xy-plane. Hence,
coordinates of L are (6, 7, 0).

Let the point be P(x, y, z) and two points,

(a,0,0)and (—a,0,0)be Aand B

As given in the problem,

PA2+ PB%=2¢?

50, (x+ay+(y—0)+(z— 02 +(x—a) +(y—0)+(z—0)?=2c>
or, (x+a)2+y?+ 22+ (x —a)? + y2 + z2=2¢?
=>x2+2a+a’+y*+z22+x>-2a+a’+y +722=2¢7
= 2(x>+y> + 7z +a?) = 2c?

= x2 4y + 22 +al=¢?

=>x2+a’=c?-y*-7?

5
= 0= = 4k=5= k=z.

Let the coordinates of point P be (x, y, z).

Here, PA>=(x—-3)*+(y—4)*>+(z—5)?

PB*=(x+ 12+ (y—3)*+(z+7)*

By the given condition

PA*+ PB2=2K?

We have

(x=3P+(—4P+(—57+ (x+ 1)+ (y—3y+(z+7)*=2K?
i.e. 2x*+2)?+ 222 —4x — 14y +4z=2K>-109

1
As givenplanex +y—z= 5 divides the line joining

the points A (2, 1,5)and B(3, 4, 3) ata point C in theratio
k: 1.

/ B
k (3,4,3)
A C

2,1,5)
Then coordinates of C
(3k+2 4k +1 3k +5j

k+1 k+1" k+l1
Point C lies on the plane,

= Coordinates of C must satisfy the equation of plane.



14.

15.

16.

17.

18.

19.

20.

21.

22.
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@
@

@

)

@
)
@)
)
@

3k+2 4k +1 3k+5 1
So, + - =—
k+1 k+1 k+1 2
1
= 3k+2+4k+1-3k-5= E(k+ 1)

1
= 4k-2=2(k+1)

= 8k-4=k+1= 7k=5

= k= 7

Ratiois5: 7.

The point (- 3, 1, 2) lies in second octant and the
point (— 3, 1,—2) lies in sixth octant.

Since L is the foot of perpendicular from P on the
x-axis, its y and z-coordinates are zero. So, the
coordinates of L is (7, 0, 0). Similarly, the coordinates
of M and N are (0, 9, 0) and (0, 0, 4), respectively.
Length of edges of the parallelopiped are
5-2,9-3,7-5i.e,3,6,2.

". Length of diagonal is 32 462 +22 =7 units.
Here, the mid-point of AC is

[4+2 -2-5 1+10j:(3 1 Ej

27 2 72 T 272

and that of BD is

(7—1 —4-3 7+4j:(3 1 Ej
27 2 72 T 272

So, the diagonals AC and BD bisect each other.
= ABCDis aparallelogram.

As|AB|=+v3%+22 +6% =7 and
AD|=+/5% +12 +3% =35 #|AB],

Therefore, ABCD is not a rhombus and naturally, it
cannot be a square.

The point (- 2, — 3, — 4) lies on negative of x, y and
Z-axis.

.. It lies in seventh octant.

A plane is parallel to yz-plane which is always
perpendicular to x-axis.

For yz-plane x = 0, locus of point for which x =0 is
yz-plane.

L is the foot of perpendicular drawn from the point
P(3, 4, 5) to the XY-plane. Therefore, the coordinates
of the point L is (3, 4, 0). The distance between the
point (3,4, 5)and (3, 4, 0) is 5. Similarly, we can find the
lengths of the foot of perpendiculars on YZ and
ZX-plane which are 3 and 4 units, resepctively.

Z
A M (0, 4, 5)
(3,0,5) p
Ne (3,4,5)
>»Y
[ ]
L(3,4,0)

23.

24,

25.

26.

27.

28.

@

@

b)

@

b)

@

The point on the x-axis is of the form P(x, 0, 0). Since,

the points A and B are equidistant from P. Therefore,

PA%=PB?,

e, (x=372+(0-2)>+(0-2)
=(x—=5)2+(0-5)>+(0-4)

49
N 4x=25+25+16-17ie, X =~

49
Thus, the point P on the x-axis is| —~ 0,0 | which is
equidistant from A and B
Let P(0, 7, 10), Q(- 1, 6, 6) and R(— 4, 9, 6) be the
vertices of a triangle

Here, PQ =~/1+1+16 =32
QR =9+9+0 =32
PR=+16+4+16=6

Now ~PQ™+QR’= (342 )2 +32 )2
=18+ 18=36=(PR)?

Therefore, APQR is aright angled triangle at Q. Also,
0Q = QR, Hence, APQR is a right angled isosceles
triangle.
Since x-coordinate of every point in YZ-plane is zero.
Let P(0, y, z) be a point on the YZ-plane such that
PA=PB=PC.
Now, PA=PB
=  (0-2)2+(y-0)>+(z—3)?

=(0-01+(y-3)+(z-2),

ie,z—3y=0

and PB=PC

= Y +9-6y+z22+4-4z=y’+72+1-2z,
ie,3y+tz=6

On simplifying the two equations, we get y=1 and z=3.
Here, the coordinate of the point P are (0, 1, 3).

Let M is the foot of perpendicular from P on the
y-axis, therefore its x and z-coordinates are zero. The
coordinates of M is (0, 5, 0). Therefore, the
perpendicular distance of the point P from y-axis

=32 4+62 =4/45.
The coordinates of the point R which divides PQ in
theratiok : 1 where coordinates of P and Q are (x,, y;, z,)

m
and (x,, ¥,, Z,) are obtained by taking k =—in the
n

coordinates of the point R which divides PQ internally
in the ratio m : n, which are as given below.

[kxz +x1 kyy +y kzy +le

I1+k 1+k 1+k
Let YZ-plane divides the line segment joining A (4, 8, 10)
and B(6, 10,-8) at P(x, y, z) in the ratiok : 1. Then, the
coordinates of P are

(4+6k 8+10k 10—8k)

k+1 7 k+1 "~ k+1
Since, P lies on the YZ-plane, its x-coordinates is zero.

4+ 6k

ie., =0 or k=—E

+1
Therefore, YZ-plane divides AB externally in the ratio
2:3
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29. () Thegiven pointsare A(-2,4, 7)and B(3,-5, 8).

30.

Let the point P(0, y, z) in YZ-plane divides AB in the
ratiok : 1. Then,

P
I¢ I !
A k I 1 >
(=2,4,7) (3,-5,8)
+
x-coordinate of point P = mXp + 10Xy
m+n
kx3+1x(-2) ' ‘
——— =0 (. x-coordinate of P is zero)
k+1
= 3k-2=0
2
k = —
= 3
= k:1=2:3

.. YZ-plane divides the segment internally in the ratio
2:3

(@) For centroid of AABC,

a—-2+4 a+2
X = =

3 3
_1+b+7 b+8
YTy T3
and Z:3—5+c:c—2
3 3
But given centroid is (0, 0, 0).
a+2:0 e

b+8
TZO =b=-8

c—2
T=0 =c=2

STATEMENT TYPE QUESTIONS

31.

d GiventhatP (a,b,¢),Q(a+2,b+2,c—2)and

R(a+6,b+6,c—06)are collinear, one point must

divide, the other two points externally or internally.

LetR divide Pand Q inratiok : 1 so,

taking on x-coordinates

k(a+2)+a
k+1

= k(@a+2)+a=(k+1)(a+6)

= ka+2k+a=kat+6k+a+t6=>-4k=6

3
or k=-—

a+6

Negative sign shows that this is external division in
ratio 3 : 2. So, R divides P and Q externally in 3 : 2 ratio.
Putting this value for y - and z - coordinates satisfied :
for y - coordinate
3(b+2)-2b
3-2
and for z-coordinate :
3(c-2)—-2c 3c—6-2c
3-2 1

=3b+6-2b=b+6

c-b

32. (o)
34. (o)
35. (o)
36. (¢)

Statement II is correct.
Also, let Q divide P and R in ratio p : 1 taking an
x-coordinate:

plat6)+a
p+1

pa+6p+a a4
p+1

= pat6pta=patat+2p+2

1
= 4p=2=p= 5
Positive sign shows that the division is internal and in
theratiol : 2
Verifying for y - and z- coordinates, satisfies this results.
For y coordinate,
(b+6)x1+2b 3b+6 _
3 3
and for z-coordinate,
c—6+2¢c 3¢—6

3 3
values are satisfied.
So, statement III is correct.

33. @

Both the statements are true.

Both the statements are true.

Both the given statements are true.

b+2

c—2

INTEGER TYPE QUESTIONS

37. (@

38. (a)

39. ()

The given points are (2, 3, S)and (4, 3, 1).

.. Required distance

= \/(472)2 +(3-3%+(1-52 =J4+0+16
=20 =245

Let L be the foot of perpendicular drawn from the point
P(6, 7, 8) to the xy-plane and the distance of this foot
L from Pis z-coordinate of P, i.e., 8 units.

Let the points be 4(-2, 4, 7) and B(3, -5, 8) on YZ-
plane, x-coordinate = 0.

YZ-plane
ﬁ =0 \\_\
A K _ 1 B
(_2’ 99 7) 6 (3’ _53 8)

Lettheratiobe K : 1.

The coordinates of C are
3K—-2 —5K+4 8K+7
(KH’ K+1 "~ K+1)

Clearly 3

1220:>3K:2:K:§

Hence required ratiois 2 : 3.

40. (a) SupposeB divides AC in the ratioA : 1.

(9x+3 gL+2 —10n—4

A+17 A+l A+l ):(5’4’_6)
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OA+3 s A +2 _4 —101L -4 B
T W T W -
1
= A=T
2

So, required ratiois 1 : 2.

bl B

41. (@) Centriod of AABCare [ 3 3

2a+4 3b+16 20—4)
Given centroid = (0, 0, 0)
2a+4=0,16+3b=0,2c-4=0
-16
= a=-2,b=—7,c=2

3
Hence,a+c=0

ASSERTION - REASON TYPE QUESTIONS

42. (a) Assertion:

2x4-3x2  2x3-3(=1)
XT3 YT a3
2x2-3x4
273

= x=-2,y=-9,z2=8
Since diagonals of a parallelogram bisect each other
therefore, mid-point of AC and BD coincide.

x+1 y+2 Z—4j

43. (@)

(1,0>2)_( 2 ’ 2 ’ 2

x+1 - y+2 o z-4
2 2 72
= x=1l,y=-2,z=8
Both Assertion and Reason is correct.
Assertion: The given points are A(—1, 2, 1), B(1,-2, 5),
C(4,-7, 8)and D(2,-3, 4), then by distance formula

= =2

44. (b)
45. (a)

AB =\/(1+1)2 +(=2-2)2 +(5-1)
= J4+16+16 =36 =6

BC=AJ(4-1? +(=7+2)% +(8-5)°
=\J9+25+9 =+/43

CD =J2-4) +(-3+7)* +(4-8)?
=J4+16+16 =36 = 6

DA=A(-1-2)% +(2+3)* +(1-4)?
=\J9+25+9 =43

AC =(4+ 12 +(=7-2)* +(8-1)?
=25+81+49 =+/155

BD =y2-12 +(-3+2)? +(4-5)?
=J1+1+1=43

Now, since AB= CD and BC= DA i.e., opposite sides
are equal and AC # BD i.e. the diagonals are not
equal. So, points are the vertices of parallelogram.

Assertion : Through, the point P in the space, we
draw three planes, parallel to the coordinates planes,

46. ()

47.

48.

49.

@

@

©

meeting the X-axis, Y-axis and Z-axis in the points A,
B and C, respectively. We observe that OA = x,
OB=yand OC=z. Thus, if P(x, y, z) is any point in the
space, then x, y and z are perpendicular distances
from YZ, ZX and XY-planes, respectively.

Reason : Given x, y and z, we locate the three points
A, B and C on the three coordinate axes. Through the
points A, B and C, we draw planes parallel to the
YZ-plane, ZX-plane and XY-plane, respectively. The
point of intersection of these three planes, namely
ADPF, BDPE and CEPF is obviously the point P,
corresponding to the ordered triplet (X, y, z).

Z
AC E
A
1
F 1 P
1 Z
1
1
v
/a____§_____ B > Y
» X
A D

X
The distance PQ between the points
P(1,-3,4)and Q(-4, 1,2)is

PQ= (417 +(1+3) +(2-4)?
=25+16+4 =45 = 3/5 units

The given points are
A(*Z, 39 5)5 B(19 27 3)9 C(7, 05 - 1)
Distance between A and B

AB = \/(—2—1)2 +(3-2)*+(5-3)

= (0 (2 = o1 = V4

Distance between B and C
BC = \/(1—7)2 +(2-07 +(3+1)

= (6P +(2 (4
=36+4+16 =56 =214

Distance between A and C

AC=(-2-7 +(3-07 +(5+1)?

(-9 +(3) +(6)

= V81+9+36 =126 =314
Clearly, AB+BC=AC
Hence, the given points are collinear.
LetA(—4,6,10),B(2,4, 6) and C(14, 0,—2) be the given
points. Let the point P divides AB in the ratio k : 1.
Then, coordinates of the point P are

2k—4 4k+6 6k+10

k+1~ k+17 k+1
Let us examine whether for some value of k, the point
P coincides with point C.
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2k -4 3 54. )
i -14 k=_2
On putting rl , we get 5

4 3 +6
4k+6 2 B

3
When k =-— then =0

2 k+1 3

——+1
2
6k +10 6(_;)”0
and il = 3 =-2
* ——+1
2

Therefore, C (14, 0, — 2) is a point which divides AB
externally in the ratio 3 : 2 and is same as P. Hence A,
B, C are collinear.

Suppose xy-plane divides the line joining the given
points in the ratio A : 1. The coordinates of the points
2h—1 =5A+3 6L +4

A+17 A+l 7 A+l
points lies on the XY-plane.

oL +4
=0 =
A+1

50. (a)

of division are I: :l . Since, the

55. (@

A= ——=

CRITICALTHINKING TYPE QUESTIONS

51. () Let(h,k, ¢)bethe point which is equidistant from the
points (1,2,3)and (3,2,-1)

= Jh-D? +(k-2)% +(0-3)?

= J(=3)2 + (k=2)2 + (1 +1)2
(h— 12+ -3)?=(h-3)*+({+1)?
h?+1-2h+/2—6/+9=h>-6h+9+(2+2(+1
—2h—-6/=—-6h+2/
6h—-2h—-6/-2/=0 = 4h—-8/=0
h-2¢=0
Puttingh=xand (=2
We get locus of points (h, k, /)
as,x—2z=0
Any point on x-axis hasy=z=0
Distance of the point (1, 2, 3) from x-axis is the distance
between point (1, 2, 3) and point (1, 0, 0)

56. (b)

Luuud

52. (c)

57. @

= JA-12 + 207 +(3-0)? =22 + 32
=J4+9=413

53. (c¢) Thevariable pointis P(x,y, z).

2 2

Its distance from the y-axis= v x~ + z

Its distance from (2, 1,-1)

= \/(x—2)2 +(r=D%+(z+1)?
Given

58. (b

V2422 = =2 + (-2 + (2 +1)?

=>y2—2y—4x+22+6=0

p
(4,2,-6)

Let coordinates of D be (x, y, z)

Co-ordinates of centroid is (1, 1, 1), and of A, is (4, 7, 8)
Centroid divides median in 2 : 1 ratio
A(4’ 77 8)
—=2:1
So, oD

Forx:
1_2><x+1><4
1+2

= x=-1/2
Fory:
1_2y+1><7

)
Forz:

B

D(x, y, 2)

=>y=-2

_ 2xz+1x-8
B —

Coordinates of D are (-1/2, -2, 11/2)
Let P(x,,y,, z,) be the point.

1 =z=+112

. . 2 2
Then distance of P from x-axis = ' ¥] + 7]

Given plane is x = 0 (yz-plane)

Distance of P(x,, y,, z,) from yz-plane is %

From the given condition,distance of P from x-axis
=3 x distance of P from yz-plane

«/ylz +z12 =3x3

Squaring, yf + z% = 9x12
Thus, path of P(x,, y,, ,) is got by putting X, y, z in
placeof x, y,, z, as y* + 2> = 9x*
Let P(3,4,—1)and Q(—1, 2, 3) be the end points of the
diameter of a sphere.

. Length of diameter = PQ

- \/(_1_3)2+(2—4)2 +(3.+1)2
=J16+4+16 =+/36 =6 units

. 6 .
. Radius = 7 = 3 units

LetA=(3,4,5),B=(-2,—1,0)and P(x, y, z) be the
required point. As Pis three-fifth of the way from A to
B, we have

AP:%AB:) AP=§(AP+PB)

SAP=3AP+3PB= 20 _3
= ~PB 2

= Pdivides[AB]in theratio3:2
P=[3x(—2)+2x3 3x(~1)+2x4 3><0+2><5J
3+2 7 3+2 7 342
= P=(0,1,2)
Let the points R and R, trisects the line PQ i.e., R,

divides the line in theratio 1 : 2.
1 2

¢ 1 >
L, T >

(10, 16, 6)

R,
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>

(lx10+2x4 1x(~16)+2x2 1><6+2><(—6)J
= =

1 1+2 1+2 1+2

10+8 —16+4 6-12) (18 -12 =6
L3 3 73 37373
=(6,-4,-2)

Again, let the point R, divides PQ internally in the
ratio2: 1. Then.
2 1

¢ 'l »l
¢ T P

P R,
(4.2,-6)

R, =(2><10+1><4 2x(=16)+1x2 2><6+1><(—6)j

(10, - 16, 6)

>

2+1 241 7 2+1
(20+4 —32+2 12—6]_[24 -30 6)

3 3 3 3733
=(8,-10,2)

AB=\/(5—3)2 +(3-2) +(2-0)* =VA+1+4=3

AC= \/(—9—3)2 +(6-2)* +(-3-0)°
=+/144+16+9 =13

Since, AD is the bisector of ZBAC, we have

BD_AB_3

DC AC 13

i.e., D divides BC in the ratio 3 : 13.

Hence, the coordinates of D are

(3(—9)+13(5) 3(6)+13(3) 3(—3)+13(2))

= > > B

59. (b)

3+13 T 3413

3+13
_(221_7]
8’16’16

60. (a) Let the vertices of a triangle be A(x,, y,, Z,),
B(X,, ¥, 7)), C(X5, ¥3, Z5).

A(Xlaylaz1)
0,8,5E D (5,7, 11)
B(x,, ¥5, 7,) ¢ C(X3 Y3 23)
20 Y25 42 F(2,3,*1) 3 V3“3

Since D, E and F are the mid-points of AC, BC and AB

X1tXy Y1+Y2 Z1+7% = (0.8.5)
b b 2 b

2 2
= x,+x,=0,y,+y,=16,z,+2,=10 ...0)
(X2+X3’Y2+Y3’22+Z3j:(2’3’_1)
2 2 2
= X, +X,=4,y,ty,;=6,2,+z,=-2 ...(i)
X|+X3 Yy +Yy3 71+2
and( 12 3 12 3 12 3}2(5,7,“)
= X, +x,=10,y,+y,= 14,2, +2z,=22 ..(iii)

On adding egs. (i), (ii) and (iii), we get
2(x, +x,+x,) =14, 2(y, +y, T y;) = 36.
2(z, +z,+2,)=30,

= X +X,+x,=7,y, Ty, Ty, =18,
z,+tz,+2,=15

On solving egs. (i), (i1), (iii) and (iv), we get
X,=7,%,=3,x,=-3
y3=2,y1= 12, y2=4

and z;=5,z,=17,2,=-7

Hence, vertices of a triangle are (7, 2, 5), (3, 12, 17) and

(-3,4,-7).

(i)
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LIMITS AND DERIVATIVE

CONCEPT TYPE QUESTIONS

Directions : This section contains multiple choice questions. Each
question has four choices (a), (b), (c) and (d), out of which only
one is correct.

1.

10.

The limit of f (x) =x?as x tends to zero equals
(@) zero (b) one (c) two (d) three

. ) I, x<0
Consider the function f(x) = {2 x>0

Then, left hand limit and right hand limit of f (x) at x =0, are

respectively
(@ 12 () 2,1 (© LI (d 2,2
. x? -1 .
The value of lim | is
Xx—>-1| x“+3x+2
(@ 2 (b)y 2 © 0 (d) -1
. A1 NI
The value of lim NIAXINITX is
x—0 1+x
(@ 2 (b -2 (© 1 (@ -1
lim—
Evaluate X_)Qm_m
@@ 1 (b) 2 (¢) -1 (d) -2
. 1-+x-4
Value of lim — > % is
X—5 Xx-5
1 1
@ O (b) 5 ©) ) (d) does not exist
. \]1+x+x2—1
im—— =
x—0 X
1 L 0«
@5 -5 © @ o
2
Iff(x)={X *lox=2l , then the value of lim f(x)is
3x-1, x<l1 x—1
(@ 2 (b -2 (© 1 (@ -1
JA+x%) =V1-x2
The value of lim (+x )2 X is
x—0 X
(@ 1 (b) -1 (© 0 (d) does not exist

1-t
Iff(t)= ot then the value of f' (1/t)is

11.

12.

13.

14.

15.

16.

17.

18.

19.

O 2 2 g 2@ 2
a - A C
(t+1) (t+1)° (t-1% " (t-1)

Let f and g be two functions such that }EE f(x) and
lxiir; g(x) exist. Then, which of the following is incomplete?
@ lim[f()+g @)= lim fx)+ lim g ()
(b) lim [£(x)~g ()] = lim £ (o)~ lim g (x)

© lm[f(x).g]=lmf). limg )

: {f(x)} Hmf )

(d) lim = =

= L0 limg(x)
The derivative of the function f(x) =x is
@ O (b) 1 (c) (d) None of these
The derivative of sin xat x =0 is
@ O (b) 2 (© 1 d 3
The derivative of the function f (x) =3xatx=2is
@ 0 (b) 1 (©) 2 (d 3
The derivative of f (x)=3 atx=0and atx =3 are

(a) negative (b) zero
(c) different (d) not defined
Derivative of fat x = a is denoted by

d df
@ gl ™ ®) Gl

df
o (&),

If a is anon-zero constant, then the derivative of x + a is

a

(d) All of these

@ 1 (b) 0
() a (d) None of these
1+l
The derivative of )1( is
-
2 -2
@ Taxr ® TP
-1 3
© GoF @ TP
The derivative of 4./x —2 is
1 2
@ T ® 2k © T @k



20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

LIMITS AND DERIVATIVE

If a and b are fixed non-zero constants, then the derivative sinmZ0
of (ax +b)"is 35. lim isequal to :
@ n(@x+be ! (b) naax+b)" ! @0 b1 ©m @

n—1 n-1
(©) nblax+by™'  (d) nablax+b) 36. Derivative of the function f(x)=7x"is
The deqvatlve of sin"x is @ 2lx*  (b) 21x* (0 2l¢  (d) -21¢
@ nsin"ix () ncos™'x 37. Iff(x)=2sinx—3x+8, then £'(x) is
(¢) nsin""!'xcosx (d) ncos"!'xsinx ’ ’

The derivative of (x>+ 1) cosx is

(@) —x2sin X —sin X —2xcos X

(b) —x2sinx—sinx+2cosx

(¢) —x®sinx—xsinx+2cosx

(d) —x*sinx-—sinx+2xcosx

The derivative of f(x) =tan (ax + b) is

(@) sec?(ax+Db) (b) bsec?(ax+b)
(¢) asec’(ax+Db) (d) absec’(ax+b)

T
Iff (x) =x sin x, then f” (Ej is equal to

1
@ O (b) 1 (c) —1 @ 35
The derivative of function 6x'® — x5 +x is
(@) 600x'%—55x%+x (b) 600x*—55x%+1
() 99x¥—54x*+1 (d) 99x¥—54x>*
lim is
x>0 tan X
@ O (b) 1 (c) 4 (d) not defined
Derivative of log_x is

1

@ 0 (b) 1 © 7 (d) x
Derivative of €3 °¢x is
(@) e (b) 3x? (¢) 3x (d) logx

1
Derivative of x> +sin x + — is
X
(@ 2x+cosx (b)
(c) 2x-2x3 (d)

2
Derivative of (\/; +Lj is
Jx

2x+cosx+(-2)x3
None of these

- b - 1 dy 1+ L
@ 3 ® =7 © d
Iff (x) = ax", then a.=
: (1) : n
@ f') (b (©) n-f'(1)(d) %
n £(1)
Derivative of x sin x
(@ xcosx (b) xsinx
(¢) xcosx+sinx (d) sinx
. sinx _1
Value of lmg . is
x>0 gin X
(@) loga (b) sinx (c) log (sinx) (d) cos x
_ 2sin?3x .
lim ————— isequal to:
x—0 X2
(@ 12 (b) 18 © 0 d 6

38.

39.

40.

41.

42.

43.

44.

(@) 2sinx—12x3 (b) 2cosx—12x3
(¢) 2cosx+12x° (d) 2sinx+12x3
Derivative of the function f'(x) = (x — 1) (x—2) is
(@) 2x+3 (b) 3x-2

() 3x+2 (d 2x-3

If lim ) exists, then which one of the following correct ?
x—al g(X)

(@) Both lim f(x)and lim g(x) must exist
X—a X—a
(b) lim f(x)need not exist but lim g(x) must exist
X—a X—a

() Both limf(x)and lim g(x) need not exist
X—a X—a

(d) limf(x) must exist but lim g(x) need not exist
X—a

X—a
142142
The value of lim 3 s
x—0 X
2 1 2 1
@35 O35 ©3F @3
The value of lim cosx is
x—0TT—Xx
1 1
(@ = (b) - © — d ——
T T

Let 31 (x) — 2 f(1/x) = x, then f(2) is equal to

2 b 1 2 d 7
@ > ®5 © @ 5
What is the derivative of
)= —% 9
2x-1)(x+3)
@ - 3 - 2 _ ) - 3 - 1 i
(x+3)° (2x-1) (x+3)° (2x-1)
© —— 1 @ 2
(x+3)° (2x-1 (x+3)° (2x-1
Asx —a, f(x) >/, then/iscalled ............ of the function
f(x),
(@) limit (b) value

(c) absolute value (d) None of these

STATEMENT TYPE QUESTIONS

Directions : Read the following statements and choose the correct
option from the given below four options.

45.

Consider the function g (x)=| x |, x #0.
Then
I g (0)isnotdefined.

I lim g(x)isnot defined.
x—0
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Which of the following is/are true?
(a2) BothIandIl aretrue (b) Onlylistrue
(c) Onlyllistrue (d) BothIand II are false
2
-4
46. Consider the function h (x)= ~ :

X —
Then,
I h(2)isnot defined.

I limh(x)=4

,X#2

Which of'the following is/are true?

(@) BothlandIlaretrue (b) Onlylis true

(c) Onlyllistrue (d) BothIandII are false
47. Which ofthe following is/are true?

I x® =1 3
L xlg} x'0—1 _E

lim =—
IL x—0 X 2
(@ BothlIandIlaretrue (b) Onlylis true
(c) Onlyllistrue (d) BothIandII are false
48. Which of the following is/are true?
L lim>E o
x>0 x
. l—cosx
I lim =0
x—0 X
(@) BothlIandIlaretrue (b) Onlylis true
(¢c) Onlyllistrue (d) BothIandIIare false
49. Which of'the following is/are true?
. ax’+bx+c ,
I lim————— (wherea+b+c#0)is 1.
x=lex” +bx+a
1 1
J— + J—

L fim X2 is -
o2 x+2 4
(@) BothlandIlaretrue (b) Onlylis true

(c) Onlyllistrue (d) BothIandIIare false
2 2 -
50. llln% (a+h) sin (e;+ h)—asina is equal to
. &sina+2acosa II. a’cosa+2asina
(@ BothIandIlaretrue (b) Onlylis true
(c) OnlyIlistrue (d) BothIandII are false

51. Which of the following is/are true?
I.  The derivative of f (x) = sin 2x is 2(cos?*x —sin? x).
II. Thederivative of g (x) = cot X is — cosec? X.
(@) BothlIandIlaretrue (b) Onlylis true
(¢c) Onlyllistrue (d) BothIandIIare false
52. Which of'the following is/are true?
I.  Thederivative of x*—2atx =10 is 18.
II. Thederivative of 99x at x = 100 is 99.
II. Thederivativeofxatx=11is1.
(@) I, Iland Il aretrue (b) IandIIaretrue
(c) IlandIlI are true (d) TandIIl aretrue
53. Which of the following is/are true?

I The derivative of y = 2x f% is 2.

II. Thederivative of y=(5x3+3x—1) (x—1) is
20x3 +15x>+6x—4

54.

5S.

56.

57.

58.

59.

(@ BothlandIlaretrue (b) Onlylis true

(c) OnlyIlistrue (d) BothIandIIare false
Which of'the following is/are true?

I.  Thederivative of f (x) =x3 is x

II. Thederivative of f(x) = L} is _—21
X X

(@) BothIandITaretrue (b) Onlylis true

(c) OnlylIlistrue (d) BothIand]II are false
Which of'the following is/are true?

I Thederivative of — x is—1.

.. 1
II. The derivative of (—x)'is Z

(@) BothlandIlaretrue (b) Onlylis true
(¢c) OnlylIlistrue (d) BothIand]II are false
Which of'the following is/are true?
I Thederivative of sin (x + a) is cos (x + a), where a is a
fixed non-zero constant.
II. Thederivative of cosec X cot X is cosec’x — cot? X cosec X
(@ BothlandIlaretrue (b) Onlylis true
(c) Onlyllistrue (d) BorhIandIIare false
Which of the following is/are true?
L Thederivative of
flx)=1+x+x>+..+x¥atx=1is 1250.

+1. 1
I Thederivative of f(x) = ~—— is —-
X X

(@) BothlandITaretrue (b) Onlylistrue
(c) Onlyllistrue (d) BothIandII are false
Consider the following limits which holds for function

fand g:
L lim[ f(x)tg(x)]= lim f(x)* lim g(x)

L lim[f(x).g(x)]= lim f£(x). lim g(x)

X—a
M. lim {&} = m /e
x—a| g(x) lim g(x)
x—a
Which of the above are true ?
(@) Onlyl (b) OnlyIl
(c) OnlyllI (d) All of the above

Consider the following derivatives which holds for function
uand v.

L (uxv)y=utv L (w)=w'+v'
IIL (Zj/:u/v—uv'
v v2
Which of the above holds are true ?
(@ Onlyl (b) OnlylI
(c) OnlylI (d) All of these

MATCHING TYPE QUESTIONS

Directions : Match the terms given in column-I with the terms
given in column-II and choose the correct option from the codes
given below.

60.

Column-I Column-II

A, lim f(x) 1. lefthand limitof fata
B limf(x) 2. limitoffata

C.  limf(x) 4. right hand limitoffata

x—a




61.

62.

63.

Codes
A B C
(@ 3 1 2
(b) 1 3 2
© 1 2 3
(d 2 3 1
Column-I (Limts) Column-II (Values)
A. lirr31 x+3 L. T
B, lim(x —Ej 2 6
X7 7
. 2 19
c limm 35
D lim( 4x+3 j 4 -1
Toxod x=-2 ’ 2
lim x4 x+1 22
E x—-1 X — 1 5 n 7
Codes
A B C D E
a) 5 2 1 4 3
(@)
(b) 2 5 1 3 4
c) 5 2 1 3 4
(©
(d 2 5 3 1 4
Column-I (Limits) Column-II (Values)
A limSEX) L 4
© oo (n—Xx) '
. COSX 1
B. Ilim 2. —
x=0 T—X T
. cos2x-—1 a+l1
C. lim———— 3. —
x>0 cosx —1 b
. ax+XCcosx
D. lim———— 4 0
x>0 bsinX
E 1ir13 XSecx 5 1
. sinax+bx
F Iim———
x>0 gx +sin bx
(a,b,a+b=0)
Codes
A B C D E F
(@ 2 2 1 3 5 4
(b) 2 2 3 1 4 5
c) 2 2 1 4 3 5
(©)
d 2 2 1 3 4 5
Column-I (Functions) Column-II (Derivatives)
A. cosec x 1. 5cos x+65sinx
B. 3 cotx+5cosecx 2. —3 cosec® X — 5 cosec X cot X
C. 5sinx—6cosx+7 3. 2sec’x—7secxtanx
D. 2tanx—7secx 4. —cot x cosec X

64.

LIMITS AND DERIVATIVE

Codes

A B C D
(@ 4 1 2 3
b) 4 2 3 1
c) 2 4 1 3
da 4 2 1 3
Column-I (Functions) Column-II (Derivatives)
A, f(x)=10x 1. 2x

1
—2 R
B fx)=x 2. >
C. f(x)=aforfixedrealno.a 3. 0
1

D. fx)= < 4. 10
Codes

A B C D
(a) 4 1 3 2
(b) 1 4 3 2
(c) 4 1 2 3
d 4 3 1 2

INTEGER TYPE QUESTIONS

Directions : This section contains integer type questions. The
answer to each of the question is a single digit integer, ranging
from 0 to 9. Choose the correct option.

65.

66.

67.

68.

69.

70.

71.

72.

73.

If value of lim —M is equal to ! then ‘a’ equals
x—0 X a\/z

@ 1 (b) 2 © 3 (d) 4
. Na+2x—Bx . 243 .

If value oflim —————= is equal to ——, where m s
= Ba+x-2x m

equal to

@ 2 (b) 8 © 9 (d 3

lirr/l2 (sec x —tan x) is equal to
@ 0 (b) 2 (© 1 (d 3

a+bx, x<lI

Suppose f(x) = 14, x=1
b-ax, x>1

and iflirrll f (x)=1f(1) then the value of a + b is

@ 0 (b) 2 © 4 (d 8
. sin(2+x)—sin(2-x) .
If !gf(} " is equal to p cos g, then sum
ofpand qis
@ 2 (b) 1 © 3 d 4
Iff(x)=| x |- 5, then the value of lin51 f(x)is
@ 9 (b) 1 (© 0 (d) None of these
sin X

If value of lim

is equal to 2 then the value of
x>0 ¥ (1+cosx) 2

‘a’is
@ O b) 1 (© 2 @ 3
Value of lim s%n 4x is
x>0 sin 2x
(@ 1 (b) 2 (c) 4 (d) None of these

Iff(x)= {32();:?) ; i i 8 then the value of lxlg(} f(x)is

@ 0 ®) 6 © 2 @ 3
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217

Xx+2,x<-1

74. Letf(x)= ol x>—1

If 1ir1711 f (x) exists, then c is equal to

@ 1 (b 0 (c) 2 (d 3
. 5
75. Ifvalue of im 4\/5_((:0.5 LS LRI a\/2 , then the value
x>G 1—-sin 2x
of‘a’is
@@ 2 (b) 3 (c) 4 d 5
76. Iflin% =2 80 and n € N, then the value of ‘n’ is
X—> X —
@@ 2 (b 3 (c) 4 d 5
. sin2x .
717. llf(} is equal to
@ 2 () 0 (¢ 1 (d 3
78. Iff(x)=x"and f’(1)= 10, then the value of ‘n’ is
@ 1 (b) 5 (© 9 (d 10
k k
79. If lim 2=——> =500, thenk is equal to :
x5 X—5
@ 3 (b) 4 (© 5 d o

ASSERTION - REASON TYPE QUESTIONS

Directions : Each of these questions contains two statements,

Assertion and Reason. Each of these questions also has four

alternative choices, only one of which is the correct answer. You

have to select one of the codes (a), (b), (c) and (d) given below.

(a) Assertion is correct, reason is correct; reason is a correct
explanation for assertion.

(b) Assertion is correct, reason is correct; reason is not a
correct explanation for assertion

(c) Assertion is correct, reason is incorrect

(d) Assertion is incorrect, reason is correct.

80. Assertion: lim>nX _2
x>0 bx b
Reason: lim 222X _ b (a,b#0)

x>0ginbx a

81. Assertion: ling (cosecx—cotx)=0
. tan2
Reason: lim TCX =1

Xo—

2 X——

82. Assertion: If a and b are non-zero constants, then the
derivative of f (x) =ax +bisa.
Reason: If a, b and ¢ are non-zero constants, then the
derivative of f (x) = ax?>+bx + cisax +b.

83. Leta,a,a,,..,a befixedreal numbers and define a function
f(x)=(x-a)(x-a)..(x—a),then
Assertion: lim f(x)=0.

Reason: limf(x) =(a—a)(a—a,)..(a—a ), forsomea+#a,

Ay,

84. Assertion: Suppose fisreal valued function, the derivative
L , . f(x+h)-f(x)

of ‘f” atx is given by f* (x)= lim —

Reason: Ify = f (x) is the function, then derivative of ‘f” at
anyx is denoted by f* (x).

85. Assertion. For the function
100 99 2

X X
f(x)= —+—+..+—+x+1, f’(1)=100f" (0).
®)=700 99 p PXrLE ©

Reason: i(x“) =n.x"".
dx

86. Assertion: lim (1+3x)!/*=¢>.
x—0

Reason: Since lim (1+x)*=e.
x—0

. sin x
87. Assertion: limlog, =0
x—0 X

Reason: lin}) flgx)=f (lin%) g(x)).

an xo

88. Assertion: lim t
x—=>0 x

=1 where x” means x degree.
Reason: If lim f(x) =/, lim g(x) = m, then
x—0 x—=0

lim (£ (x)g(x)} = Im

89. Assertion: Derivative of f (x)=x | x [is2 | X |.
Reason: For function u and v, (uv)’ =uv’ +vu'.

90. Assertion: Let lim f(x)=/and lim g (x)=m. If/and m
X—a X—a

both exist, then lim (fg) (x)= lim f(x). lim g (x)=/m
X—a X—a X—a

Reason: Let fbe a real valued function defined by
f(x)=x*+1,thenf’(2)=4.

91. Assertion: Derivative of f (x) = 2 is zero.
Reason: Differentiation ofa constant function is zero.

CRITICALTHINKING TYPE QUESTIONS

Directions : This section contains multiple choice questions. Each
question has four choices (a), (b), (c) and (d), out of which only
one is correct.

. sin? 2x
92. Evaluate lim 5.
x—0 X
(@) 4 (b)y -4 (¢) sinx (d) cosx
x3 cotx .

93. The value of lim
x—0 1—cosx

18

@ 1 (b) 2 (© 2 (d 0
X
-1
94. The value of fim ¢ D i
x—0 1—cosx
@ O (b) 2 (c) 2 (d) does not exist
0s5. i JJ1—cos 2x
. lim ——
x—0 \/Zx '
(@ 1 b) -1 (c) zero  (d) doesnot exist
ii x tan 2x —2x tan x .
96. xl—IIIO 3 is
(I — cos2x)
(@ 2 (b) 2 () 12 (d -12
: 2
97. lim sin(m cos” x) equals
x—0 xz
(@ -m (b) n (c) w2 @1

98. The value of lim M is
T T

0>-2 9+

4 4

@5 ©® 5 ©-2 @



99.

100.

101.

102.

103.

104.

10sS.

106.

107.

108.

LIMITS AND DERIVATIVE

X+ | X 2T 7

I (x) = | x| , then the value of lim f(x) is ®) sin ( 2x — 1] 24 2x —2x2
x—0 2 2
@ 0 ) 2 x*=-1V | x"+1 |
(c) does not exist (d) None of these C(2x—1)? (2 4ox—2x2 |
f(x) is a function such that " (x) =— f(x) and f' (x) = g(x) and (c) S| — 5
h (x) is a function such that h (x) = [f(x)]2+ [g(x)]> and Tl xTel
h (5) =11, then the value ofh (10) is (x4 2x —2x2 |
@5 -5 (-1 @1 @ Sm[ ; J L,
X - X
Let o and [ be the distinct roots of ax? + bx = ¢ = 0, then . 20 - 3
X—
109. lim - i 1t
11m 1—COS(ax2 +bx+c) iS equal to x4>2|:x_2 X3 —3X2+2X:| 1S equa 0
x> (x—a)? 1 -1
@ 3 ® - (© 1 d -2
2
a_ _ 2 ) n _311
@ 2 (@=P) ®) 0 110. If lmg X =108, the positive integer n is equal to
X—> X —
2 L, @3 ®5  ©2 @4
() —(a- [3)2 (d) E(Ol -B) iy SO 3X — o8 bx m
2 1. e 1 is equal to o where m and n are
. ((a—n)nx —tan x)sin nx . respectivel

If )}E}) 2 = 0, wheren is non-zero real @ P 2t b}: @ (b) a2+ b

number, then a is equal to

n+l1 1
@O0 ®-— ©n @
If sin y=x sin (a +y), then value of dy/dx is
sin(a+y) sin’ (a+y)
@ — b ———
sina sina
2
cos” (a+
© sin’(a+y) @ Sy
sina

X dy .
Ify=xtan 3 then value of (1 + cosx) i —sin x is
(@) —-x (b) ¥ () x (d) None

. . . Xsinx |
Differential coefficient of is
1+ cosx
—X —sinx X —sinx X +sinx X +sinx
@ 1+ cosx 1+cosx 1—cosx 1+ cosx
dy .
Ifx* +y* = 3xy, then value of S
2 2 2 2
Xy X -y X" -y X-y

@ G, ® Ty @O @

2
Ify=ax"""+bx ", then value of x* d_z is

X
@ nm+Dy (b) n*(n+1)y
(© 2n(n-D)y

(d) None of these
2x —1

Ify= f[
x2 +1

o sin(2)2(+1)2{2+2x—2xz}

Xx“+1 x2+1

d
] and f' (x) = sin x2, then value of d_z is

112.

113.

114.

115.

116.

117.

(¢) a?-b%¢? (d) ¢? a?-—b?
lin} [x— 1], where [.] is greatest integer function, is equal to

(@ 1 (b) 2 (© 0 (d) does not exist
. tanx-—sinXx .
lim————— is equal to
x>0 sin” X
1
(@) 3 (b) 0 (© 1 (d) Not defined
If a, b are fixed non-zero constant, then the derivative of

a b )
— ——5 tcosxisma+nb—p, where
X X

) ,
(@ m=4x’,n=—,p=sinx
X
4 2 .
(b) m= ;,H=F,p:smx

() m= = n :?,p:—sinx

2
(d) m=4x’n= ;,p:—sinx

If a is a fixed non-zero constant, then the derivative of
sin(x+a) .
— s
COSX
) cosa —cosa ( sina —sina
a c
¢ cos’ X cos’ X ) cos’ X cos’ x
|x-4] .
lim is equal to
x—4 x —4
@ 1 (b) 0 () —1 (d) does not exist
kcosx T
o when x # E
n—2X
Letf(x)=

3, when x I
2

If lim f(x)=1f (gj , then k is equal to

N
2

@ 2 (b) 4 (© 6 (d) 8
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118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

(7
Iff (x) =|cos x —sin x|, then T (Zj is equal to

@ V2 b V2 (0 (d) None of these
If fix) + f(y) = [ j for all x, ye R (xy # 1) and
£1£r3 f(x) =2.Then, (%)

3 3
@ 5 (b) g (©) g @ 5

If f be a function given by f(x) = 2x*> + 3x — 5. Then,
£7(0)=mf"(-1), where m is equal to

@ -1 (b -2 (c) -3 (d) -4
For the function
100 X99 2
X)=—+—+..—+x+],
100 99 2
f’(1)=mf"’(0), where m is equal to
(@ 50 () 0 (c) 100 (d) 200
2sin’ x +sinx —1
Evaluate: lim
x-m6 25in”> X —3sinx +1
@ 3 (b) -3
(¢ 1 (d -1
The function u = e* sin x, v = e* cos x satisfy the equation
du dv , d*u
V—-—-u—=u"+V =2
@ Vi ®) =2
d?v
© >=—2u (d) All of these
dx
|x|+1, x<0
Iff (x)= 50 , X=0 then lim f(x)exists for all
[x]-1, x>0 .
(@ a=#l (b) a#0 () a#=—1 (d) a#2
53 5/3
Evaluate : lim (x+2) (a+2) .
x—a XxX—a
-5 2/3 5 2/3
(@) ?(a +2) (b) g(a -2)
5 2/3 5 2/3
(©) E(a +2) (d) g(a +2)
. x—sinx
lim 5 s equal to
x—=0 Y x+sin” x
(@ 1 () 0 () » (d) None of these
What is the value of lim XSH; X ?
x—=0 sin “ 4x 55
5 5
a) 0 - c) — d) =
(@) (b) 2 (c) T (d) 2
aX _x@
If lim =—1, then a is equal to:
x—0 xa — aa
(@ -1 (b) 0 (c) 1 (d 2
The value of llm 1+ 2 X - f
L b i
(@) 83 (b) 4 ﬁ (© 0 (d) None of these

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

The value of lim

x—2a

Vx? —4a?
1 a

1
Ja W 9y

1—tan| | |[1-sinx
o) o

1S

\/x—2a+\/;—\/£ is
\/_

(@) (d) 2va

lim
L BT S
) {1+ tan(2ﬂ[n 2x]

1

@x 0y
[ 1—cos{2(x—2)}

©0 @3

lim

x—2

x=2
(a) equals /2

] is equal to

(b) equals— /2

(d) does not exist

1
(c) equals NG
Let f: R —> [0, ) be such that ling f(x) exists and
x—>

(/@) -9

-3 =0 Then lim/{x) equals :
(b) 1 (c) 2

tan® x —2tanx —3

lim

x—5

@ O ) 3

The value of lim 3 isattanx =3, is
x>0tan” x —4tanx +3
@ 0 (b) 1 (c) 2 (d 3
[ 2 2
lin}) XYz ~(z=%) 2 is equal to
= (\3/8xz —4x? +\3/8xz)
Z
(@) NIIE (b) 5573 (c) 2213, (d)None of these
Z
. 1 1
lim | ————-—| equals to
h—0 (h\3/8+h 2/1)
I RN
@ g O © 5 @ 55
The value of lim €% (sinx) — cos x is
x—0 x4
equal to
@ 15 (b) 1/6 (c) 1/4 (d) 12
_ : _ain3 - 4
The value of lim 1 cosx3+ 2s1n>f 2s1r1 X —X 3+3x S
x>0 tan” X —6sin” X + x —5x
@ 1 (b) 2 (c) -1 (d) -2
o . o g(x)
A function fis said to be a rational function, if f (x) = TX)’
where g (x) and h (x) are polynomials such that h (x) #0, then
g(a)
a) h a¢0=>11mfx—
@ h@) M= 1)
(b) h(a)=0andg(a)=z0= 11£n f(x) does not exist
(c) Both (a)and (b) are true

(d) Both (a)and (b) are false.
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HINTS AND SOLUTIONS

CONCEPT TYPE QUESTIONS

1. (@
2. (a)
3.
4. (@@
5. @
6. (0
7. (@

Given function f (x) = x2. Observe that as x takes values
very close to 0, the value of f(x) also approaches
towards 0.

We say lim0 f(x)=0

(i.e, the limit of f(x) as x tends to zero equals zero).

Given function f (x) = 12” : f 8
Graph of this function K
is shown below. It is
clear that the value of f y=f(x)
at 0 dictated by values 0,2)—
of f(x) with x <0 equals
1,1.e. the left hand limit —9 0,1
of f(x) at x =0 is ' 4 > X
lim f(x)=1

x—>0" v

v

Similarly, the value of
fatx =0 dictated by values of f (x) with x >0 equals 2,
i.e., the right hand limit of f (x) at x =0 is

lim f(x)=2

x—>0"
In this case the right and left hand limits are different,
and hence we say that the limit of f (x) as x tends to
zero does not exist (even though the function is defined
at0).

x-Dx+1) -1-1

xoel (x+2)(x+1) 142

NJI+0++1-0 E
1

From direct substitution — =
1+0

=2

.. . xX(W1+x ++/1-%) VI+x +4/1-%x
Limit= lm ———F— = lim ——————=1
=0 (1+x)—(1-X) x>0 2
. 1-~x-4 . 1=vx—-4 1++x-4

lim——— = lim )

x—5 X—5 x—>5 X—5 1+m

_ 1-x+4 — lim —(X 5)

_x%S(x 5 (1+vVx—4) x-5(x— 5)(1+\/ 4)
. -1 -1 -1

= lim = -
x>5(1+4/x—4)  (1++/5-4) 2

By rationalisation of numerator, given expression

. \/l+x+x2—1 \/1+x+x2+1
= lim

x>0 X \/1+x+x2+1

@

@

@

o l+x+x2-1 . x(1+ )
= lim = lim
0 (e x+x2+1] 0% (VI+x+x? +1
1+x 1

=lim ———=—

014 x4x2 41 2

Lefthandlimit= lim f(x)= lim (3x-1)=3.1-1=2

x—1" x—1

and Right hand limit= lim f(x)= lim+ x2+1)

x—1 x—1
=12+1=2

lim f(x)= hm f(x)=2

x—1" x—1*

So lim f(x)=2
x—1

lim \/l+x —\/1 x2 \/l+x +\/l x2
x>0 X \/1+x +V1-x2

l-i-xz—l+x2

= lim
2032014 x% +41-x )
x2 2 2
= lim
x—0 2

\/1+x +v1- xz) 1+\/_ 2

£1(1) = [1 t} (1+t)(-D-(1-1t)x (1)
1+t 1+1)?
Cl-t-l+t 2
(1+1)? (1+1)?
. 2
S (1] P ——
N (t+1)?
(1)
t
Let fand g be two functions such that both lim f (x)

and ]im g (x) exist. Then,

X—a

(1) Limit of sum of two functions is sum of the limits
of the functions i.e.,

lim [ (9)+ g (9] = lim £ (0)+ lim g ().

(i) Limit of difference of two functions is difference
of the limits of the functions, i.€.,
lim [f (x)—g (x)]= lim f (x)— lim g (x).



LIMITS AND DERIVATIVE

12.

13.

14.

15.

16.

17.

18.

)

©

@

)

@

@

)

(ii)) Limit of product of two functions is product of
the limits of the functions, i.e.,

y_rg [f ®).g ®)]= £1£1} £(x).lim g (x).

(iv) Limit of quotient of two functions is quotient of
the limits of the functions (whenever the
denominator is non-zero), i.e.,

limf(x)

X—a

m ) o lim
X—a g(X) = lim g(X) 2 if x>a 8 (X);éO

It is easy to see that the derivative of the function
f (x) = x is the constant function 1. This is because

,oo g fx+h)-f(x) ..  x+h-x .
()= }g% h n LIES h _lrlglol -
Let f (x)=sin x. Then,

, . f(0+h)-f(0)
£=lm———

— lim sin(0+h)—sin(0) —lim sinh 1
h—0 h h—>0 |

We have,
lim 32+h)-3(2)

h—0 h

. f(2+h)-f(2)
7 = 1 =
re=im =

M:hm&:hnﬁ, =3.
h—>0 | h—0

= lim
h—0 h

The derivative of the function f (x) =3x atx =2 is 3.
Since, the derivative measures the change in the
function, intuitively it is clear that the derivative of the
constant function must be zero at every point.

. f(0+h)-f(0) .. 3-3 . 0
(= lim = =lim—=
£O=1" = = = lhimy =0
.. o 1o fB+H)-f3) . 3-3
Similarly, f*(3) = lim W = lim 0 =0
The derivative of fat x = a is denoted by
f f
if(x) ord— or even [d—)
dx . dx|, dx/ _,
Lety=x+a
Differentiating yw.r.t. X, we get
dy
—=14+0=
dx 1+0
1
Let ——1+; = _ x4l
€ y l_l y X_l
X

Differentiating y w.r.t. x, we get

d d
& (=) D= (D) (x=D)
dx (x—1)

19.

20.

21.

22.

23.

©

)

b)

@

©

_ (x=DI+0)~(x+D(1-0) _x-1-x-1

(x-1)* (x—1)°
dy 2 2
T dx (x=17 (-x)
Lety= 4/x -2 =>y=4x">-2

Differentiating y w.r.t. x, we get

Lety=

1 -
ﬂz 4.lx71—0 =2x?*=
dx 2

(ax+b)"

2
Jx

Differentiating y w.r.t. x, we get

=

Yy = n(ax+b)"” i(ax +b) =n(ax +b)* 'a
dx dx

d
Y~ na(ax + by
dx

Lety=sin"x = y=(sin x)"
Differentiating y w.r.t.x, we get

dx

Lety=

1 n—1 i 3 d_y = 1 n-1
n(sin x) Ix (sinx) = ——=n(sin x)" ' cos x

dx

(x2+1) cos x,

Differentiating yw.r.t. X, we get

dy B

dx

d d
2 _ —_— (2
x*+1) Ix (cos x)+c0sxdx x2+1)

(by product rule)

=(x2+1) (-sinx) +cos X (2x) =—x2sin X —sinx +2x cos X

We have, ' (x) = 1}2})

= lm
h—>0

= lim

h—0

= lim
h—0

= lim
h—0

h—0

cos’

f(x+h)-f(x)
h

tan[a(x +h)+b] - tan(ax+b)

h

sin(ax +ah+b) sin(ax +b)
cos(ax+ah+b) cos(ax+b)

h

sin(ax +ah +b)cos(ax +b)—sin(ax +b)
cos(ax+ah+Db)

hcos(ax +b)cos(ax +ah +b)

asin(ah)

(ax+b)

a.h cos(ax +b) cos(ax +ah +b)

a im sin ah
cos(ax +b)cos(ax +ah+b) -0 ah

[ash — 0,ah — 0]

a
=asec’ (ax +b)



24,

25.

26.

27.

28.

29.

30.

31.

32.

LIMITS AND DERIVATIVE

)

)

(b)
@

)

)

®)

)

©

~ f(x)=xsinx

d
= 'x)= &(xsinx)

. d d . .
= sinX—X +X—sin X =8in X + X COS X
dx dx

f’ T sinTE+TEcosTE 1
= — = —_4— —_——=
2 2 2 2

If given function is 6x'® —x* +x. Then, the derivative
of function is 6.100.x% — 55.x> + 1
or 600x%”—55x>+1

lim
x=0 tan X

We have,

=1

d d
_— 1 = — 1 :0 .o —
dX(ng X) dx( ) [ log x=1]

We have,

d og x d og x> d

&(6312’ )Z&(e“’ )=d—X(x3):3x2 [ ehek=K]
We have,

d . 1
&{xz +smx+;} = %(x2 +sinx+x7)

= %(x2 )+%(sin x)+%(x’2 )

=2x+cosx+(-2)x3

We have,

d 1Yl d 1

— \/;+—j - — —+2

dx{( Jx T odx X+x+
d d

L d :
:d_X(X)JF&(X )+&(2) :1+(—1)x*2+0:1—x—2

We have, f(x) = ox"
Differentiating both sides w.r.t. x, we obtain

d d N
&{f(x)}: &((xx )

= f'(x)= Oti(x“):>f’(x):om.x“’1
dx

Putting x = 1 on both sides, we get

f'(1

f’"H=oan=oa= ra
n

We have,
(;ix(x sinx) = x.(;ix(sin X)+sin x.(;ix(x)

=xcosXx+sinx- 1=xcosx+sinx.

33.

34.

3s.

36.
37.
38.

39.

40.

41.

42.

@

)

@

b)
b)
@

@

@

©

b)

We have,

sinx 1 y
lim — =lim
x>0 gINnX y—=0 y

=log a, where y=sin x

[ x—>0=y=sinx—0]

. 2sin?3

Consider lim LZX
x—0 X

. 2 . 2

= 2. lim [Smx} =2, lim {3 Sm3x}
x—0 X x—0 3x

sin 3x 2

:2.9.1im[ ) =18x1=18
x—0 3x

) .2

Consider fim 000 _ jim | SO0 2y o
>0 O 0—0l m-0

S =73y '==21x"*

f'(x)=2cosx—12x3

Applying product rule,

d d
S @ == (x-2)+ -2 (x-1)

=x—-1+x-2=2x-3

For lim {@}

to exist, then both lim f(x) and
X—a

x—al| g(x)

lim g(x) must exist.
X—a

1+2-1+2

3 2x 2

=lim —=—
x—03x 3

lim
x—0 X

cosx 1

. 1
lim —
n-0 w

x>0 T—X

3f(x)—2fe)=x .0

Put x=l,then 31’(1)—2/’()c)=l ...(i)
X X

X
Solving (i) and (ii) , we get

2
5.2

5f(x)=3x+g:> f'(x) _3.
X 5 X

3 2 1
N =———=—
@ 5 20 2
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. . 7x . sinx
43. (@ Given functionis f(x)=——— lim =1
(@) (x) 2xD(x13) 48. (@ Llim (Standard Result)
Breaking into partial fraction II.Let us recall the trigonometric identity
We get, f(x)= ! + 3 1 cosx—2sin2(£j
’ 2x-1 x+3 2)
Diff tiati It t
ifferentiating w.r.t. X, we ge 1 Zsinz(;(j
PP T Then, fim =% — fim ——.22
2x-1)" (x+3) X
4. @ sm[’z‘j sin[;)
= lim———= sin (ij = lim———= lim sin (ij
STATEMENT TYPE QUESTIONS x>0 X 2) x20 X x20 2
2 2
45. (b) Given function =1.0=0

46.

47.

g(x)=|x|,x#0. Observe
that g (0) is not defined.
Now, on computing the
value of g (x) for values x'
of x verynear to 0, we see
that the value of g(x)
moves towards 0. So,

1i1’1’(1) g (x) = 0. This is

intuitively clear from the
graph of y=|x | forx #0.
(@) Given, the following function.

2

hx)=X =2 x 22 ¥t

X=2 . 0,4) y=h(x)
Now, on computing /
the value of h (x) for ©.2)
values of X very near /
to2 (butnotatx =2), . s »X
we get all these -2,0) @0
values are near to 4. Yy

This is somewhat strengthened by considering the
graph of the function y=h (x).

@ L Given,
15 15 _ 10 _
hmxlo I il X 1 x"-1
x>l x " —] x>l x—1 x—1

3
=15(1)/*+10(1) = 15+10=

II. Puty=1+x,sothaty—1asx—0.

. _ . -1
Then, limﬂ — lim¥XY
x—0 X y—1 y—l
r 1
2_12 l7
TS A W S
1 y-1 2 2

49. () I Given, lim

50. (¢) Wehave 111133)

51.

Observe that, we have implicity used the fact that x — 0

is equivalent to %—)0. This may be justified by
. X

putting y = E

ax’ +bx+c ax (1)’ +bxl+c

x>lex?+bx+a B c><(1)2+b><l+a

B a—l—b+c:1
c+b+a
11
IL lim X2 — lim @+
o2 x 42 x222x(x+2)
1 1 1

= lim —=—=—=
o2 0x 2(<2) 4
(a+h)*sin(a+h)—a’sina
h
_ lim (a> +h*+2ah)[sin a cos h+cos a sin h]—a’sina
h—0 h

h—>0

. {az sina(cosh—1) a’cosasinh
= lim N + "

+(h+2a)(sinacos h+cos a sin h)}

a’sin a(—2 sin® hj
2) b

— [+ 1lim
h -0

. a’cosasinh
= lim 5 -
h—0 h

2

+ }ling(h +2a)sin (a+h)

=a’sinax(0+a?cosa(l)+2asina=a’cosa+2asin a.
(@ 1 Recall the trigonometric rule sin 2x =2 sin X cos X.
Thus,
Liey) = i(2sin X COSX)= Zi(sin X COS X)
dx dx dx
= 2[(sin x)” cos x + sin x (cos x)']
= 2[(cos x) cos X + sin X (—sin x)]
= 2(cos? X — sin®x)
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cosX
II.g (x)=cotx= i

inx
d d d (cosx
— =—(cotx)=—
= dx(g(x)) dx( ) dx(sinxj
(cosx)' (sinx)—(cos x)(sin x)’
- (sinx)?
(—sinx) (sinx)—(cos x)(cos x)
- (sinx)?
— (sin’ x +cos” x) ,
= — = — cosec’x
sin” x
52. (¢) L Letf(x)=x>-2,wehave
yon o f(x+h)—f(x)
Fe= M= ——
2 2
L e i (O 22126-2)
h—0 h
. X" +h*+2xh-2-x*+2
= lim
h—0 h
. h(h+2
= gl_fg% =0+2x=2x
Atx=10,f’(10)=2x10=20
IL Letf(x)=99 x
. f(x+h)-f
Wehave f’ (x) = hmu
h—0 h
e i 99(x+h)—99x
= f'x= hlg})—h
. 99%x+99h-99x .. 9%h
- lim PR i 20

Atx=100,f"(100)=99
IIL Let f (x)=x

f(x+h)—f(x)

We have, ' (x) = llf}) W

_ x+h- .
= F= lim T f’(x)=}1]1n}]%=1

h
Atx=1,f'(1)=1

53. ®) L Wehave y= 2x—%

Differentiating y w.r.t. X, we get

dy
4 2% 1-0=2

II. Wehave, y=(5x3+3x-1) (x—1)
Differentiating y w.r.t x, we get

& =(5x° +3x—1)i(x—1)+(x—1)i(SX3 +3x-1)
dx dx dx

= (5x3+3x-1)(1-0)+(x—-1)(5x3x>+3 x 1-0)
=(5x3+3x-1)+(x—1)(15x*+3)
=5x3+3x— 1 +15x*+ 3x— 15x>-3
=20x3-15x2+6x—4
, o fx+h)-f(x)
4. @ L (=lim————
_ 1im(x+h)3—x3
h—0 h

. X +h’+3xh(x+h)-x’
= lim
h—0 h

= lim (W4 3x (x +h))=3x’

f(x+h)—f(x)

II. £ (x):}gr(}

h
1 1
o LN o3 1
_ i X X7 { f(x)= 7}
h—0 h X
x’—(x+h)’

-0 (x+h)’x’h
_lim x’ =[x’ +h’ +3xh(x +h)]
h—0 (x+h)’x’h

im ~h*® —3xh(x +h)
-0 (x+h)’x’h

—h[h* +3x(x+h)] -3

m =
-0 (x+h)’x’h x*
55. (@ I Letf(x)=—x

. f(x+h)-f
We have, f'(x)= %ﬁw

(by first principle)
_ hm—(x-l—h)—(—x) _ lim_x_h+x
h—0 h h—0 h
= lim =1
= f'x)=Im no
IL Letf(x)=(—x)"
1
= fx=-—
X
. f(x+h)-f(x) o
Wehave, f(x)= ngé 1 (byfirst principle)
1 1
“x+h x
N i X+
= f'x= }E}% h
1 1
< h-x
(x)= lim X X+h _jjm XT
= 0= T T+
h 1 1

im = =
>0x(x+h)h  x(x+0) x°
56. () 1 Lety=sin(x+a)

y =sin x cos a + cos X sin a
[+ sin (A+B)=sin A cos B + cos A sin B]

Differentiating y w.r.t. X, we get
d d . . d
& cos a—(sinx)+sina—(cosx)
dx dx dx
=co0s acosX—sinasin x=cos (x +a)
II. Lety=cosecx cotx

Differentiating y w.r.t. x, we get

& = cosec X i(cot X)+cotx i(cosec X)
dx dx dx

= —cosec X cosec’X + cot X (—cosec X cot X)
= —cosec’x — cot? X cosec X
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57. () I. The derivative of the function is
1+2x+3x%>+ ...+ 50x¥. At x = 1 the value of this

function equals to
1+2(1)+3(1)P2+...+50(1)*=1+2+3+...+50

_BOG) 575

II. Clearly, this function is defined everywhere except at
x = 0. We use the quotient rule with u=x+ 1 and
v=x. Hence, u"=1 and v'=1. Therefore,

df(x) d(x+1) dfu) uv-uv
G P (o

\4
_10-G+Dl_ 1

2 2
X X

58. @ 59.(d)

MATCHING TYPE QUESTIONS

60. () Wesay lim f(x) is the expected value of f'at x = a

given the values of fnear x to the left of a. This value
is called the left hand limit of fat a.

Now, lim f(x) is the expected value of fatx = a given

the values of f'near x to the right of a. This value is
called the right hand limit of f (x) at ¢ and

if the right and left hand limits coincide, we call that
common value as the limit of f(x) at x = @ and denote it

by limf(x) .
61. () A. lin% x+3=3+3=6
B. lim(x—2j=n—2
X—>T 7 7

C limnr’ =qx (1P=n

4x+3 4x4+3 19

D. lim =—
x4 x =2 4-2 2
10 5 10 5
E lim X +x +1:(—1) +(-D +1:1—1+1:—_1
- x—1 -1-1 -2 2
62. @ A. Given, limSn"=%)
=1 T(T—X)
Letm—x=h,Asx —> m,thenh—0
lim sin (T—X) —lim sinh :limlx sinh
X1 n(n_x) h—0 rh h—0 7p h
12t ['.'limsmhzlj
T P h—>0 h
) . COSX
B. Given lim
x=0 1 —X
Put the limit direct] goos9 1
ut the limit directly, we get ="
- - . 2sin’
C. Given, limcos2x lzliml cost:hm sin” x
*20 cosx—1  x20 l—cosx 050X
2

( 1—cos2x =2sin’ x and1—cos x = 2sin? %)

63.

@

A.

Multiplying and dividing by x*and then multiplying

4
by n in the numerator,

2 2
X X
sin®x X4 sinx \’ 2
= lim———x 4_lim( jx 2 x4
x—0 . X x—0 . X
X sin> = X sin=
2
=1x1x4=4
. . aX+XCosx
. Given, lim —————
x>0 bsinx
Dividing each term by x, we get
ax XCosx
~ a+cosx
x—>0  bsinx

x->0 (sinX
X X

a+cosO a+l ( .
= o i

bxl1 b
liII(l)XSGC x=0xsec0=0x1=0

. sinax+bx
lim —
x>0 ax +sin bx
Dividing each term by x,

sinax bx asinax
— +b
= lim —*—2X = |im—2%_
x—>0 ax sinbx x-o0  bsinbx
—+ a+
X X bx

axl+b_a+b_, (
a+bxl a+b

1
sin x
Differentiating y w.r.t. X, we get

. sinx
o lim = 1)
x—>0 X

Let y=cosec x =

dy sinxdix(l)—(l)(;ix(sin X)

=2
dx sin” x

sinxx0—1xcosx

sin” x

0—cosx —cosx 1
= . = . X .
sin? x sinx sinx

dy

= —cot X cosec X
dx

=

. Lety=3 cotx + 5 cosec x

Differentiating yw.r.t. X, we get

dy
dx

= —3 cosec? x — 5 cosec x cot X

. Lety=5sinx—6cosx+7

Differentiating y w.r.t. x, we get

d
d_i/ =5cosx—6(—sinx)+0=>5cosx+6sinx

. Lety=2tanx— 7 secx

Differentiating y w.r.t. X, we get

—— =2sec’x—7 sec x tan X
dx
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mf(x+h)—f(x)

64. (a) A. Since,f'(x)=1li W

= lim lim
h—0 h h—0 h

_ lim(10)=10
. f(x+h)-f
B. Wehave, f'(x)= }g%w

2 \2
lm(x+h) (x)
h—0 h
_lllr%(h+2x) 2x
f(x+h) f(x)
h
zlima a:lim9=0(ash¢0)

h—0 h h—0 K

f(x+h)—f(x)

C. Wehave, ' (x)=

D. Wehave, f’(x) = lim
11
. (x+h) x
b
i X&) o 1 —h
h>0h| x(x+h) h>0h| x(x+h)
-1 -1

— lim -
-0x(x+h) x

INTEGER TYPE QUESTIONS

10(x+h)-10x) _. 10h

\/m\/— V2+x+42 i 2+%)-2

65. ® n X a2 Hom
= lim 1 1
=0 2+x++/2 242
66. (c) m Yt 2 3x | Vaiox+ V3

Hﬂ «/3a+x Z\f Va+2x +43x

_ lim (a+2x)-3x

= (Varx -24x ) (Va+ 2x +3x )

Again rationalizing, we get

(a— x)[\/m+2\/;J 4Ja

Ha (
23

9

T
67. (@ Puty= E_X

. hm (secx— tanx)—hm [sec[g_y) tan(g_yﬂ

: 1—-cos
= lim =1lim Y
y50 [cosec y —cot y] = W | siny

2sin’ Y
:hf(} —lim tan 2 =0
"7 2sin % cos > 30

a+2x ++/3x ) (3a-3x) N

68.

69.

70.

71.

72.

73.

©

@

©

lirrll fx)=1(1)
i.e. RHL=LHL=f (1)
= limf(x)= lim f(x) =4
x—>1* x>
}gr(}f(l—irh) :%ll_rf(}f(l—h):4
= }1111% b-a(l+h)= £1n3 a+b(l1-h)=4

= b-a(l1+0)=a+b(1-0)=4
= b-a=4andb+a=4
On solving, we geta=0,b=4

sin(2 + x) —sin(2 —x)

lim
x—0 X
2COS(2+X+2_X)Sill(2+x—2+x)
zhng 2 2
X x
2 cos2)sinx
=lim # =2co0s2

x—0 X
= p=2andq=2.
Atx=5, RHL= lilgf(x)

= lim f(5+h)= lim |5 +h|—5=0
h—>0 h—0
LHL= lim f(x)= lim f(5—h)
= lim[5—h/-5=0
h—0

Hence, RHL=LHL = lxlglg f(x)=0

)

b)

@

@

2 sin X cos X
sin X

lin& 1+ ) m(l)
-0 x(1+cosx) x— X
XI:Z cos’ }

X
tan —

tanx/2 1

— lim ’; ~Lim—2_1

x—0 2 A 2 %*}0 i 2

2

. sin4x . sin4x 4x 2x
lim = lim X x ==

=0 gin2x x>0 4x sin2x  2x
sin4x 2xX 4x 4

:llm X — Xe— = — =
x>0 4x sin2x 2x 2
(x> 0=4x—>0and 2x - 0)
Atx=0,

RHL= lim f(x) =lim f(0+h)= im3(0+h+1)=3
x—0" — -

LHL= lim f(x) = limf(0—h) = lim2(0~h)+3=3
x—0" — —>

Hence, RHL=LHL = lin(} f(x)=3

At x=—1, limit exists.
RHL=LHL

= lim fx)= lim f(x)
x—-1" x—-1

= Llirgf(—1+h)= Llf(}f(_l_h)

U

. L
limc (~1+hy*=lim (~1-h+2)

c(~1+0P=1-0=c=1

U
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75. (d) We have £10)=1
im 42 = (cos x +sinx)’ a '
e . £(1)=100x1=1007(0)

76.

77.
78.

79.

@

@
@

)

5 s s s
22 —[(cosx +sinx)’]> lim (1+5sin2x)? —22
x5 2 —(1+sin2x) B x>k (1+sin2x)—-2

5 5

otz D2 5 5,
= lim ,wheret=1+sin2x= —x(2)? =52
=2 t—2 2
limX =2 —g0
X—2 X—2
= n2"!'=80 = n2"'=521"= n=5
1imSln2X= 1imsm2x “) - 2.limstx —ox]=2.
x>0 X x>0 2x x>0 2x
Let f(x)=x"
f’(x)=nx""!
f’(I)=n.1""!'=n
10=n
<K _sk
Let lim =500
Xx—5 X—
n n
By using lim =% —n.a"" we have

Xx—a X—a
k.5 1=500
Now, put k=4, we get
4.541=500 = 4.5*=500
which is true.
k=4

ASSERTION- REASON TYPE QUESTIONS

80.
81.

82.

83.

84.

85.

©
©

©

)

®)
@

Assertion is correct but Reason is incorrect.
Assertion is correct

. 1 COSX . l—cosx
lim - =lim

x-0| ginX  sinXx x>0 §in X

., X
2sin’ = X
=limtan—=0

x—0

= lim
x—0 . X X
2sin—cos—
2 2

Assertion is correct but Reason is incorrect.
Reason: f (x)=ax’>+bx +c
f’(x)=2ax+b
Both Assertion and Reason are correct but reason is
not the correct explanation.
Both Assertion and Reason are correct.

We know that i(x”) =nx""!
dx

100 99 2
X X X
SoFor f(x)=——+—+.....+4—+x+1
/) 100 99
100x% 98 )
Py =200 ggX 12y
100 99 2
=xP+x%4+ .. +x+1

86.

87.

88.

89.
90.

91.

(@)

©

b)

@
b)

@

Hence, £'(1)=10070)

. 1/ 3
lim (1+39)* = fim [ (143517 ) [ = ¢
x—0 x—0

. 1/x
because lim (1+x) "~ =e
x—0

Obviously Assertion is true, but Reason is not always
true.
Consider, f(x) =[x] and g(x) =sin x.

X
0 tan| — -
. .. tanx . 180
lim = lim =1
x—0 xO x—0 [ X ]
180

and lim {/(9)2(0} = tim 7)) 1im ¢(x)) = im
x—0 x—0 x—0

Assertion: Letu=x, v=| x |

Both Assertion and Reason are correct.

lim {2+h)>+1 {22 +1)

h—0 h

Reason: f’(2) =

2
_ lim h™+4h _ jip _ ’ iy —
= =limpy+4-4=f@)=4

CRITICALTHINKING TYPE QUESTIONS

92.

93.

94.

9s.

96.

@

©

b)

@

©

. sin?2x
lim 5
x—>0 X

. (2sinxcosx)? . sin?x
= lim —2 =4 lim .cos’x=4
x—0 X x—=0 x
. x> cot x (x3 cotx l+cosx\
lim X

=1
x—0 1—cosx x>0\ l-cosx 1+cosx

3
= lim( .X ) x lim cosx x lim (1+cosx) =2
x—0\sIn X x—0 x—0
x(* -1 _ 2% 1)

4 sin2 X
2

| (x/2)? e -1
_n1 -
_2XE>I})Lin2(x/2)}[ x j—z

J1=cos 2x i J1-(1-2sin? x)
= lim ;
\/Ex x—0 \/Ex
\2 sin? i | sin x|

= lim = lim
x—0 \/5 X x—>0 X
The limit of above does not exist as
LHS=-1#RHL=1
Given expression can be written as

lim

x—=0 1—cosx  x—0

lim
x—0

. xtan2x—2xtanx
lim

x—0

4sin4 X
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X Jtan x where 7 is non zero real number
= lim ——— { >~ 2tan x} sin nx tan x
x—>04sin” x[ 1-tan” x = limn. H(a_n)n_ H:o
P x—0 nx X
_ fim 2xtanx| 1—1+tan” x |
x>0 4sin* x| 1-tan®x = lnf(a-n)n-1]=0= a:;+n
) 2% tan> x 103. () siny=xsin(a+y)
= lim 2 3 .
x—>04sinx” (1—-tan” x) L x=_omy
L x 1 L U S B | sin(a +y)
) x;na sinx cosd x 1—tanZx 2 13 1-0 2 Differentiating the function with respect to y
) ) ) . dx sin(a+y)cosy—sinycos(a+y)
. sin(mcos“x) .. sin(m—msin” x) - = )
97. (®) lim = lim dy sin”(a+y)
x—0 x2 x>0 x° : ;
[+ sin(n—0) = sin0] _sinfa+ty-y) _ sina

.2 - . 2
. . . + +
sin(nsin?x) (nsin?x) sin“(a+y)  sin“(a+y)

B ?}Eﬁ) nsin? x g 2 " Loy sin’(a+y)
1 . dx sina
98. @@ Put9+Z:h0r9:—Z+h 104 Letvex t X dy_1t . ,x 1
. n . (©) eyfxan2:>dxf.an2 X. SecC 2
cos (Z—hj —sin (Z_h) sin X
L]Inlt: hm h — tan§+£sec2 i — _2+L
h—0 2 2 2 X 2 X
n T cos— 2cos” —
cos| ——h|—cos| —+h 2 2
. 4 4 XX
= lim 2sin—cos—+Xx .
h—0 h B 2 2 _sinx+x
2sin " sin h 2c0s” = I+ cosx
= lim —24 =2 2
h—0 h dy .
—h+|h| :>(1+cosx)&fs1nx=x
= lim——— = |j = .
9. (© LHL o0 —h ﬁlino ©)=0 105. @ d ( X sin x j
Y ) dx \l+cosx
RHL= 0 h 2 (14 cosx)(sin x + x cos x) — (xsin x)(0— sin x)
LHL = RHL => limit does not exist a (1+cosx)?

100. @ b (x)=21(x) f'(x) +2 g(x) g'(x) . 2. .2
=21(x) g(x)+2 g(x) f"(x) _ sinx(1+cosx)+xcosx +X(cos” X +sin” Xx)
=21(x) gg)—2 f (Xf)g(X) (14 cosx)*

N h(x);(c) :[h(10§X:)I:(_5) S?]l _ (x +sinx)(1+cosx) _ X +sin X
_ 1-cosa(x—a)(x—P) (1+cosx)? I+cosx
101. (@) Givenlimit= lim ; )2 106. (b) Differentiating w.r.t. X,
X—>o xXxX—0o
) (x— dy dy
. 2sin® (ai(x a)z(x B)) 3x*+3y? dx =3y+3x dx
= lim 5
x—>o (x—a) . - ﬂ i g:XZ_y
st [atmeeB) =373 g )= g T T
= lim X 3 3 107. (@ y=ax""!+bx "
o (x—a) a”(x—0)"(x—P) dy
4 ) ) ) dx =@+ Dax"—nbx !
A=) (=)
d2y
. 4 =2 —(n+Dnax’ +n(n+1)bx "2
_a’(a—P) dx
2 ' dzy
102. d) We are given that x> =@m+Dna.x""+n@m+1)bx™
. [(@a—n)nx—tan x]sin nx dx
lim 5 =0 =n(n+1)[ax""+bx "]=n(n+1)y

x—0 X
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x2 +1

Ly f(2x—lj {(x2+l)2—(2x—1).2x}

dx x2+1/ (x2+l)2
. [27{—1]2 242x-2x2
= Sin 3 . 3
X" +1 x“+1)

2
X"+l x” +1

109. ) We have,
hm{ 1 2(2x 3) }

-2 x—2 x> —=3x%*+2x

108. () We have,y= f[ 2x- lj

:hm' 1 2(2x-3) }
=2 x=2 x(x-1D(x-2)

lim [ x(x-1)-2(2x-3)
"oz x(x-1)(x-2)

lim x2—5x+6
T ooz x(x—1) (x-2)
[ (x=2)(x-3)
= X (- 1) (x—Z)} (x=2#0)

i [ x-3 ] -1
— l1im =—
=2 x(x-1) 2

n n

110. @ Wehave, lim>—2—=n(3)-!
x-3 x—3

Therefore, n(3)"~' =108 =4(27)=4(3)*"!
On comparing, we get n =4

111. (© We have, lim 28 3X=C0s bx
x>0 coscx—1

2sin{(a+b) x]sin[(a_b)x)
2 2

= lin%
2sin’ (E]
2

sin (a+b)x .sin (a-b)x 2

_ lim 2 2 X
= x50 %2 TLLceX
sin® —
2

2
_ cX 4
G @hx . (a-b)x ( )X :
2 2 2 [¢

2 2 ‘a-b
(a+b a—b 4) a’—b’

— lim . .
x—0 (a+b)x ( 2 ) (a—b)x 2 Sinzcl
a+b 2

2 2 E) @
a? — b* and c? respectively.
112. @ Since,RHL= lim [x—1]=0
andLHL= lim [x—1]=-1
x—1"

Hence, at x =1 limit does not exist.

.Hence m andn are

. 1
. . sin X -1
. tanx-—sinx .
113. (@) We have, lim 222 =lim—— X
x=>0  §in” X x>0 sin” X

1—cosx 2sin2§
— lim =lim 2 -

1

x>0 cos xsin’x  x-0 .2 X X)) 2
4sin” —.cos” —
2 2

a b
114. ) Lety= ?—F+cosx

= y=ax*-bx?+cosx
Differentiatin g yWw.r.t. X, we get

Yl ()b )+ (eosx)
dx
—21(—4))C4 I-b (= Z)X*2 '(—sin x)

4a 2b [ d ny _ n_1:|
= ——+——sinx c—(x")=nx

x* X’ dx

sin(x+a) sinxcosa+cosxsina
115. (@) Lety= =

COSX COS X
[--sin (A+ B)=sin A cos B + cos A sin B]

sinx cosa N cosxsina

= =cosatanx +tsina
COSX COSX

Differentiating yw.r.t. X, we get
dy
dx

d d
= cosa— (tanX)+—(sina
dx( X) dX( )

cosa

=cosasec’x+0=—>
cos” x

[x—4|
116. d) Letf(x)=
x—4

Atx=4,RHL= lim f(x)= lim  @4+h)=lim l4+h-4|
~ lim 4+h-4)
S0\ 44h—4

Atx=4, LHL= lim f(x) =,{iff})f(4—h)
x—>4 -

\ 4-h-4] . —(4-h-4)
= =lim
lHO(4 h-4) 1m0 (4-h-4)
. RHL # IHL
*. Hence, at x =4, limit does not exist.

kcosx

117. (¢) Given,f(x)=1{ T~ 2X
3, x=

X #

r
2
r
2

T
Since, limﬂ f(x)= f(aj = limn f(x) =3



LIMITS AND DERIVATIVE
. —ksinh —ksinh , 1 2
e = = f'(x)= 2x =
= n—n—2h = 0 o ) l+x® 1+x?
X jimSinh _ L o o[22 63
= Ty TS B a3 2
._sinh .
= k=6 | lim o =1 120. (¢) Wefirstfind the derivatives of f (x) atx=—1and atx =0.
. We have,
118. d Wehave, f (x)=|cos x—sinX| o hmf(_Hh)_f(_l)
cosx—sinx,for0<x£E D= h—0 h
= f(x)= . ¥ [2(=14h) +3(=1+h) = 5]—[2(=1)* +3(~1)— 5]
sinx—cosx, for—<x<— = Llffg h
4 2
d , Conion
Clearly, Lf’(%) = {d—x(cosx—sm x)} = lim =lim(Zh-1)=2(0)~1=-1

at x =

U
7
= (—sinx—cosx) =2
L

4

T
and Rf’[zj _ {(;ix(sinx—cosx)}mﬂ
4

= (cosx+sinx) r =\/§

4
Lf'(E] # Rf*(ﬂj
4 4

o f ’(%) doesn’t exist.

119. @ f(x)+f(y)—f(x+yj .0
1-xy

Puttingx =y=0, we get f (0)=0
Putting y=—x, weget f (x)+ f (—x)=f(0)=0
= f(x)=-f(x) ..(i)

. f
Also, im ™) _ 5 ..(iii)
x>0 x
. f(x+h)-f
NOW, f’(X): hmM

h—0 h

[using eq. (ii) —f (x) = (—x)]

f( Xx+h-x j
lim I1-(x+h)(—x)

f’(x): h—0 h
[using eq. (1)]
f(hj
= f'(x)= }111% 1+x(x+h)
h
f(1+ }}11+ 2) 1
. xh+x
f’/(x)= lim X
= ) h—0 ( h ) [l+xh+x2
1+xh + x>
( ; )
, . 1+xh +x” . 1
= f'(x)= lim o x lim

and £’ (0)= }}%M
_ o 2005 1) +3(0+h) ~5]-[2(0)° +3(0) 5]

h—0 h

2
~ lim 2h” +3h =lim(2h-+3)=2(0)+3 =3

Clearly, f’(0)=-3f"(-1)

100 99 2
121. (¢) Given,f(x)= 1‘0—0+E+...+"7+x+1
S P 100x99+99x98+ 20
X)= ———+—+...+—
100 99 2
[ fx)=x"=f"(x)=nx""]
= {'®=x+x%+..+x+1 ..(4)

Putting x = 1, we get
M7 +1" 44141 141414141
100 times 100 times

= f’(1)= 100 )
Again, putting x =0, we get

£/(0)=0+0+...+0+1
= f (0)=1 ...(iii)
From egs. (ii) and (iii), we get

£’ (1)= 100f"(0)
Hence, m= 100

()=

122. (b) We have,

2sin’x +sinx—1 i (2sinx —1) (sinx +1)

im
x>w6 2sin” x —3sinx+1  x>w6 (2sin x—1) (sin x—1)

. —+1
— lim 51.nx+1:2 _ 3
X—>7/6 SlnX_l l—l

2

123. d) Wehave, u=e¢*sin x

du
= — =¢'sinx+e*cosx=utv
dx
v=¢€*Cos X
dv .
= —— =¢'cosx—e*simx=v—u

dx

.. Consider vd—u—ud—v =v(utv)—u(v-u)=uv’+v?
dx dx

du_du AV iy iues
& dx o dax o VTeTA
2 dv du
and dv_ov du =(v-u)—(v+tu)=-2u

dx?  dx dx



LIMITS AND DERIVATIVE 231
|x|+1, x<0 [-x+1, x<0 ] oa¥—x?
124. () Given, f(®=10  , x=0=10  , x=0 128. () Asgiven lim~ =1
x|=1, x>0 {x-1, x>0 Applying limit, we have
Let us first check the existence of limit of f (x) at x =0. 1-0
Atx=0, =-1 (. a’=1)
a
RHL= lim f(x) = limf(0+h)= lim(0+h)~1 0-a
x—0" e d
1 Wl
=limh-1=0-1=-1 = —=-l=a=l
h—0 —-a
LHL= lim f(x) = imf(0—h) Taking log on both the sides
0 h—0 aloga=0 = a=0orloga=0
=£1£1;1—(O—h)+1 a#z0 = loga=0 = a=1
— limh+1=0+1=1 129. (a) Therequired limit
h—0
RHIL . I+42+x -3
Z Atxi (L)}gdmit does not exist = Jim : = (on rationalizing)
’ > . X2 (x 2)[\/1+ 2+x +\/§}
Note that for anya <0 ora> 0, limf(x) exists,
asfora<0, imf(x) = lim—x+ 1 =-a+ | exists and i ( X+2—2)( X+2+2)
X—a X—>a = lm
for a> 0, }gri f(x)= }(ig}x— 1 =a— 1 exists. Hence, X—>2(x 2)( 1+v2+x +\/§) (\/X+2 +2)
}(i_rg f(x) exists for alla#0. ; (x+2)—4
= lim
5/3 53 5/3 5/3
125 @ lim G @ e o) X_’2(x—2)(«/1+\/2+x +x/§)(\/x+2+2)
T—a x—a x—a (x+2)—(a+2)
1
513 _45/3 = lim
. -b
= lim ———, "_’2(\/1+\/2+x +\/§)(\/x+2+2)
y—>b y—=>b
wherex+2=y,a+2=5h.and _ 1 l: 1
whenx —>a,y—>b 24374 83
5 1 5 5
3 3 3 130. (b) lim +
x—2a \/X2 442 \/X2 _ 432
: . 1 Jx -2a
126. 0 lim |0 i | = i
. i\ x+sinx  x0 x—2a+/x +2a \/(x—Za)(x+2a)
+
o Vx =2a
=——+ lim
Na o2 (U5 -a) (Vx ++2a ) (x+ 20)
o Jx —2a 1
=——+ lim = +0
Na x> \/(\/;Jr\/g) (x+22) 2a
127. (© lim X505X tan[ﬁ—fj (1—sin x)
x—0 Sin2 4x 131 lim 4 2
[multiply denominator and numerator with x] - @ IR (n—2 x)3
We get, e
lim x2 sin5x ~ lim Sil’l5X. x2 Let x:g-i-y;y—)O
x>0 xsin?4x x>0 X sin?4x y y 5y
Rearranging to bring a standard form, we get, tan(—2).(l—cos ¥) —tanz(Zsin 2)
. 2 = lim = lim
lim 5s1n5x' (4x) ) (—2y)3 y—0 s ﬁ .
x-0 5X  16sin” 4x g
: Y
=i(ﬁmsm5x) 1 _5 =1imitan2 Sin /2 2=L
16\x—0 5x y/2 32

y3032 (yj
2




LIMITS AND DERIVATIVE
_ JI-cos2(x-2)} . 2[sin(x-2)| . 2-38+h
132. lim =lim —— lim ————
@ X2 x=2 xo2  x=2 136. @ 7% 2h3/8+h
LHL - fim Y280G=2) _ Jim 8-(8+h) __ L
(@y=2)  xo2 (x=2) h—02h Y8 +h (8% +8"3.8+n)* + 8 +n)*3} 48
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(atx=2) x—=2 (x=2) 137. ®) cos 2 S 2
Thus LHL # RHL x4
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2
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x—0 tan” x —4tan x +3 138. (b
139. (¢) A function fis said to be a rational function, if
_ lim tan® x —3tan x + tan x — 3 g(x)
I tan2 x —3tan x — tan x + 3 f(x)= m, where g (x) and h (x) are polynomials
~ im gan X+ B Eian X— 2 _ lim :t[an X+ 1 such thath (x) #0. Then,
x—0 (tanx — an x — x—0tanx — li
Now, at tan x =3, we have limf(x):limg(x):Xlﬂg(X):g(a)
W X7, wehav x> wih(x) limh(x) h(a)
lim tanx+1 3+1 4 o
tanx—3 tanx—1  3-1 2 Ifh(a) = 0, there are two scenarios - (i) when g (a) # 0
and (ii) when g (a) =0. In case I, the limit does not exist.
x 7% = (z—x)? In case II, we can write g (x) = (x —a)* g,(x), where k
135. @) lim

0 4
= (\13 8xz —4x> +\3/8xz)

~ lim X \j3 2xz— x>
x>0 (3x Y8z—4x +38z Ix)*

X4/3 3 D7 —x

= lim
x—0 x 338z — 4x +3/8z1*
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47 523/3
23] 2772

is the maximum of powers of (x —a) in g (x). Similarly,
h (x)=(x—a)'h (x) ash(a) = 0. Now, ifk > 1, then

| limg(x) lim(x-a)g,(x)
lim f (x) = limh (x) - lim (x - a)'h,(x)
lim(x-a)"'g,(x) g (a)

limh, (x) h,(a)

Ifk <1, the limit is not defined.
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MATHEMATICAL REASONING

CONCEPT TYPE QUESTIONS 9.

Directions : This section contains multiple choice questions. Each
question has four choices (a), (b), (c) and (d), out of which only
one is correct.

1.

Which of the following is a statement?
(@) Open the door.
(c) Switch on the fan. (d) Two plus two is four.
Which of the following is a statement?

(@) May you live long!

(b) May God bless you!

(¢) Thesun is a star.

(d) Hurrah! we have won the match.

Which of the following is not a statement?

(@) Please domea favour. (b) 2isan even integer.

(¢c) 2+1=3. (d) Thenumber 17 is prime.

Which of the following is not a statement? 11.

(a) 2isan even integer.

(b) 2+1=3.

(¢) Thenumber 17 is prime.

(d x+3=10,xeR.

Which of the following is the converse of the statement?
“If Billu secure good marks, then he will get a bicycle.”

(a) If Billu will not get bicycle, then he will not secure 12,

good marks.
(b) IfBilluwill geta bicycle, then he will secure good marks.

(c) IfBillu will get a bicycle, then he will not secure good 13,

marks.
(d) IfBilluwill not get a bicycle, then he will secure good
marks.
The connective in the statement :
“2+7>90r2+7<9”is 14.
(@) and (b) or (c) > (d) <

The connective in the statement :
“Earth revolves round the Sun and Moon is a satellite of
earth” is

(@ or . (b) Earth (¢) Sun (d) and 15.
The negation of the statement

“A circleis an ellipse” is

(@) Anellipseisacircle. 16

(b) Anellipseisnot a circle.
(¢) Acircleisnotan ellipse.
(d) Acircleis an ellipse.

(b) Do your home work. 10.

The contrapositive of the statement

“If7 is greater than 5, then 8 is greater than 6” is

(a) If8is greater than 6, then 7 is greater than 5.

(b) If8isnot greater than 6, then 7 is greater than 5.

(c) If8isnot greater than 6, then 7 is not greater than 5.

(d) If8is greater than 6, then 7 is not greater than 5.

The negation of the statement :

“Rajesh or Rajni lived in Bangalore” is

(a) Rajesh did not live in Bangalore or Rajni lives in
Bangalore.

(b) Rajesh lives in Bangalore and Rajni did not live in
Bangalore.

(¢) Rajesh did not live in Bangalore and Rajni did not live
in Bangalore.

(d) Rajesh did not live in Bangalore or Rajni did not live in
Bangalore.

The statement

“If x2 is not even, then x is not even” is converse of the

statement

(a) Ifx?is odd, then x is even.

(b) Ifx isnoteven, then x? is not even.

(c) Ifxiseven, then x?is even.

(d) Ifxisodd, then x? is even.

Which of the following is the conditional p — ¢?

(@) gissufficientforp. (b) p is necessary for g.

(¢) ponlyifg. (d) ifgq,thenp.

Which of the following statement is a conjunction?

(a) Ram and Shyam are friends.

(b) Both Ram and Shyam are tall.

(¢) Both Ram and Shyam are enemies.

(d) None of the above.

The false statement in the following is

(@ p A (~p)iscontradiction

(b) (p=>q) < (~q=~p)isacontradiction

(¢) ~(~p)< pisatautology

(d) pvV(~p) < isatautology

~(pV (~p))isequal to

(@ ~pvgq (b) (~p)rgq

() ~pv~p (d ~pAr~p

If (p A~ r) = (qvr)is false and q and r are both false,

then p is

(@ True

(c) May be true or false

(b) False
(d) Data insufficient
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30.
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~ ((~ p)A q) is equal to

@ pv(~9q) (b pvq

(©) pa(~q (d ~pAr~q
Which of the following is true?

@ p=>q=~p=-~q

(b) ~(p=~qd=~pnrq

© ~Cp=~q9=~pArq

d ~Cpeog=[~P=Pr~(q=p)]

Which of the following is not a statement?

(@) Please domea favour (b) 2 isan even integer

(¢c) 2+1=3 (d) Thenumber 17 is prime

Which of the following is not a statement?

(@) Roses are red

(b) New Delhi is in India

(c) Everysquare is a rectangle

(d) Alas! I have failed

The inverse of the statement (p A ~q) > ris

@ ~(pv~qQ->-~r b) (~prq@—>~r

) (~pvq—o>~r (d) None of these

Negation of the statement (p A1) > (rv q)is

@ ~(PAn->~@vq () (pv-r)v(rvq)

© (PArAAq) (d (pADA(~TA~q)

The sentence “There are 35 days in a month” is

(a) a statement (b) not a statement

(c) may be statement or not (d) None of these

Which of the following is a statement?

(@) Everyone in this room is bold

(b) She is an engineering student

(c) sin?0 is greater than 1/2

(d) Three plus three equals six

The sentence “New Delhi is in India”, is

(a) a statement (b) not a statement

(c) may be statement or not (d) None of the above

The negation of the statement “,/2 is not a complex

number” is

(a) /2 isarational number

(b) /2 isan irrational number

(¢) /2 isacomplex number

(d) None of the above

Which of the following is/are connectives?

(@) Today (b) Yesterday

(c) Tomorrow (d) “And”, “or”

The contrapositive of the statement

“If p, then q”, is

(@) Ifq,thenp (b) Ifp,then~q

(c) If~q,then~p (d) If ~p,then~q

The contrapositive of the statement, ' If I do not secure

good marks then I cannot go for engineering', is

(@) Iflsecure good marks, then I go for engineering.

(b) IfIgo for engineering then I secure good marks.

(c) IfI cannot go for engineering then I donot secure
good marks.

(d) None.

Which of the following is not a statement?

(a) Every set is a finite set

(b) 8islessthan 6

31.

32.

33.

34.

3s.

36.

37.

38.

39.

40.

41.

42.

43.

(c) Where are you going?
(d) Thesum of interior angles of a triangle is 180 degrees

If p=(~pvq) is false, the truth values of p and q are

respectively

@ FET (b) EF (o T,T (d T,F
Which of the following statement is a conjunction?

(@) Ramand Shyam are friends.

(b) Both Ram and Shyam are tall.

(c) Both Ram and Shyam are enemies.

(d) None of the above.

p = q can also be written as

@ p=-~q (b) ~pvq

) ~q=~p (d) None of these

Which of the following is an open statement?

(@) Goodmorningtoall (b) Please do mea favour
(c) Givemeaglassofwater (d) xisanatural number
Ifp, q, r are statement with truth vales F, T, F respectively,
then the truth value of p—>(q —r) is

(@) false (b) true

(c) trueifpistrue (d) none

If p=(qvr)is false, then the truth values of p, q, r are

respectively

@ TEF () EFEEFEF () ET,T (d) T,T,F

A compound statement p or q is false only when

(@) p is false

(b) q is false

(c) both p and q are false

(d) depends on p and q

A compound statement p and q is true only when

(@) p is true (b) q is true

(c) both p and q are true (d) none of p and q is true

A compound statement p — q is false only when

(@) p is true and q is false

(b) p is false but q is true

(c) at least one of p or q is false

(d) both p and q are false

If p : Pappu passes the exam,

q : Papa will give him a bicycle.

Then, the statement ‘Pappu passing the exam, implies

that his papa will give him a bicycle’ can be symbolically

written as

@ p—=>qg ® peg ©pagqg pvg

If Ram secures 100 marks in maths, then he will get a

mobile. The converse is

(@) If Ram gets a mobile, then he will not secure
100 marks

(b) If Ram does not get a mobile, then he will secure
100 marks

(c) IfRam will get a mobile, then he secures 100 marks in
maths

(d) None of these

In mathematical language, the reasoning is of

types.

(@) one (b) two

“Paris is in England” is a

(a) statement (b) sentence

(c) both‘a’and ‘b’ (d) neither ‘a’ nor ‘b’

(c) three (d) four
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44.

45.

“The sun is a star” is a 52.

(@) statement (b) sentence

(c) both‘a’and ‘b’ (d) neither ‘a’ nor ‘b’
The negation of a statement is said to be a

(@) statement (b) sentence

(c) negation (d) ambiguous

STATEMENT TYPE QUESTIONS

Directions : Read the following statements and choose the correct
option from the given below four options.

46.

47.

48.

49.

50.

51.

Consider the following statements

Statement-I: The negation of the statement “The number 2
is greater than 7” is “The number 2 is not greater than 7.
Statement-11: The negation of the statement “Every natural
number is an integer” is “every natural number is not an

integer”. 54.

Choose the correct option.

(@ OnlyStatementIistrue (b) Only Statement Il istrue
(c) Both Statement aretrue (d) Both Statement are false
Consider the following statements

Statement- I: The words “And” and “or” are connectives.

Statement-II: “There exists” and “For all” are called 55.

quantifiers.

(@) OnlyStatementlistrue (b) Only StatementII is true
(c) Both Statement aretrue (d) Both Statement are false
Consider the following statements.
I x+y=y+xistrue for everyreal numbers x and y.
II.  Thereexists real numbers x and y for which x +y=y+x.
Choose the correct option.

(@) IandII are the negation of each other.

(b) IandII are not the negation of each other. 56.

(c) TandII are the contrapositive of each other.

(d) Tisthe converse of II.

Read the following statements.

Statement: Ifx is a prime number, then x is odd.

I Contrapositive form : Ifa number x is not odd, then x
isnot a prime number.

II.  Converse form : Ifa number x is odd, then it is a prime
number.

Choose the correct option.

(@ BothIandITaretrue. (b) Onlylis true.

(¢c) Onlyllis true. (d) Neither Inor II true. 57

Consider the following statements.

1. A sentence is called a statement, if it is either true or
false.

II. The sentence, “Today is a windy day”, is not a
statement.

Choose the correct option.

(@) BothlandIlaretrue. (b) Onlylis true.

(c) Onlyllis true. (d) BothIandII are false.

Consider the following statements

. “Everyrectangle is a square” is a statement. 58.

II.  “Close the door” is not a statement.
Choose the correct option.
(a) Onlylis false.

(c) Botharetrue.

(b) OnlyIlis false.
(d) Both are false.

53.

Consider the following statements.

I Ifanumber is divisible by 10, then it is divisible by 5.

II. Ifanumber is divisible by 5, then it is divisible by 10.

Choose the correct option.

(@) Iisconverse of II.

(b) IIisconverse of I.

(¢) Tisnotconverse of II.

(d) Both ‘a’and ‘b’ are true.

Consider the following sentences.

I Sheis a Mathematics graduate.

II. Thereare 40 days in a month.

Choose the correct option.

(@) Onlylis astatement.

(b) OnlyII is a statement.

(c) Both are the statements.

(d) Neither Inor II is statement.

Consider the following sentences.

I “Two plus three is five” is not a statement.

II. “Everysquare is a rectangle.” is a statement.

Choose the correct option.

(@ Onlylis true. (b) OnlyIIis true.

(c) Botharetrue. (d) Both are false.

Consider the following

L NewDelhiis in Nepal.

II. Everyrelation is a function.

M. Do your homework.

Choose the correct option.

(@) IandII are statements.

(b) IandIII are statements.

(¢c) IIandIII are statements.

(d) I, IIandIII are statements.

Consider the following sentences.

L “Two plus two equals four” is a true statement.

II. “The sum of two positive numbers is positive” is a
true statement.

. “All prime numbers are odd numbers” is a true
statement.

Choose the correct option.

(@) Onlylis false.

(b) Onlyllis false.

(c) AllL ITand III are false

(d) OnlyIII is false.

The component statements of the statement “The sky is

blue or the grass is green” are

L p:The skyis blue.
q : The sky is not blue.

II. p:The skyis blue.
q : The grass is green.

Choose the correct option.

(@) IandII are component statements.

(b) OnlyIis component statement.

(c) OnlyIlis component statement.

(d) Neither I nor I is component statement.

Consider the following statements.

I If a statement is always true, then the statement is
called “tautology”.

II. If a statement is always false, then the statement is
called “contradiction”.
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60.
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Choose the correct option.

(a) Both the statements are false.

(b) Onlyl is false.

(c) OnlyIlis false.

(d) Both the statements are true.

Ifp — qis a conditional statement, then its

L Converse:q—p

II. Contrapositive : ~q — ~p

. Inverse:~p—>~q

Choose the correct option.

(@) OnlyIand Il are true.

(b) Onlyll and Il are true.

(¢c) OnlylandIII are true.

(d) AllL ITand III are true.

Consider the following statement.

“If a triangle is equiangular, then it is an obtuse angled

triangle.”

This is equivalent to

I atriangle is equiangular implies that it is an obtuse
angled triangle.

II. fora triangle to be obtuse angled triangle it is sufficient
that it is equiangular.

Choose the correct option.

(@) Botharecorrect. (b) Both are incorrect.

(c) Onlyliscorrect. (d) OnlylIlis correct.

ASSERTION - REASON TYPE QUESTIONS

Directions: Each of these questions contains two statements,
Assertion and Reason. Each of these questions also has four
alternative choices, only one of which is the correct answer. You
have to select one of the codes (a), (b), (c) and (d) given below.

(@)
(b)

(©
(d)

61.

62.

63.

64.

65.

66.

Assertion is correct, reason is correct; reason is a correct
explanation for assertion.

Assertion 1is correct, reason is correct; reason 1is not a
correct explanation for assertion

Assertion 1is correct, reason is incorrect

Assertion is incorrect, reason 1is correct.

Assertion: The compound statement with ‘And’ is true if
all its component statements are true.

Reason: The compound statement with ‘And’ is false if
any of its component statements is false.

Assertion: ~ (p <>~ q) isequivalentto p <> q.

Reason: ~ (p <>~ ¢q) is a tautology

Assertion: “Mathematics is difficult”, is a statement.
Reason: A sentence is a statement, if'it is either true or false
but not both.

Assertion: The sentence “8 is less than 6” is a statement.
Reason: A sentence is called a statement, if'it is either true
or false but not both.

Assertion: ~(pvq )=~pA~q

Reason: ~(pAq)=~pv~q

Assertion: ~(p > q)=pA~q

Reason: ~(p<>q)=(pv~q A(qAr~p)

67.

68.

69.

70.

Assertion: The contrapositiveof (pv q) > ris~r—>~pA~q.
Reason: If (p A ~q) = (~p Vv ) is a false statement, then
respective truth values of p, qandrare F, T, T.

Assertion: If p— (~p v q) is false, the truth values of p and
q are respectively F, T.

Reason: The negation of p > (~pVv q)ispA~q.
Assertion : Thenegation of (pv~q)Aqis(~pAq) Vv ~q.
Reason:~(p—>q)=pAr~q

Assertion : The denial of a statement is called negation of
the statement.

Reason : A compound statement is a statement which can
not be broken down into two or more statements.

CRITICALTHINKING TYPE QUESTIONS

Directions : This section contains multiple choice questions.
Each question has four choices (a), (b), (¢) and (d), out of which
only one is correct.

71.

72.

73.

74.

75.

76.

77.

78.

Which of the following is the conditional p — q?
(@) qis sufficient for p (b) pisnecessary for q
(c) ponlyifq (d) ifq,thenp
The converse of the statement
“Ifx>y,thenx+a>y+a”is
(@) Ifx<y,thenx+a<y+a (b) Ifx+a>y+athenx>y
(c) Ifx<y,thenx+a>y+a(d) Ifx>ythenx+a<y+a
The statement “If x* is not even, then X is not even” is
converse of the statement
(@) Ifx%isodd, then x is even
(b) Ifxisnoteven, then x?is not even
(c) Ifxiseven, then x?is even
(d) Ifxisodd, then x?is even
The statement p: For any real numbers x, y if x =y, then
2x+a=2y+awhenaeZ.
(a) istrue
(b) s false
(¢) its contrapositive is not true
(d) None of these
Which of the following is a statement?
(@) xisareal number (b) Switch off the fan
(¢) 6isanatural number (d) Letme go
Which of the following statement is false?
(@) A quadratic equation has always a real root
(b) Thenumber of ways of seating 2 persons in two chairs
out of n persons is P(n, 2)
(c) The cube roots of unity are in GP
(d) None of the above
The negation of the statement “A circle is an ellipse” is
(a) anellipseisacircle (b) anellipseisnota circle
(c) acircleisnotan ellipse (d) acircleisan ellipse
Which of the following is not a negation of the statement
“A natural number is greater than zero”.
(a) A natural number is not greater than zero.
(b) Itis false thata natural number is greater than zero.
(c) It is false that a natural number is not greater than
Zero.
(d) None of the above
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79. For the statement ““17 is a real number or a positive integer”, 87. Let S be a non-empty subset of R. Consider the following
the “0;” is . ' statement :
(a) inclusive (b) exclusive P: There is a rational number x € S such thatx>0.
(¢) Only(a) (d) None of these Which of the following statement is the negation of the
80. The contrapositive of statement “If Chandigarh is capital statement P ?
of Punjab, then Chandigarh is in India” is There i tional b S such th <0
(@) “IfChandigarh is not in India, then Chandigarh is not @) Cre1s no rationa; nUmMber X € 5 Such than x = 9.
the capital of Punjab” (b) Everyrational number x € S satisfies x <0.
(b) “If Chandigarh is in India, then Chandigarh is capital (€ xe8 ?mdx i 0 = xisnot rational.
of Punjab”. (d) Thereisarational number x € Ssuch thatx <0.
(c) “If Chandigarh is not capital of Punjab, then  88- Thefalse statement in thg fqllowmg 18
Chandigarh is not the capital of India”. (@@ p~(~p) iscontradiction
(d) “IfChandigarh is capital of Punjab, then Chandigarh (b) (p=q) < (~q= ~p) isacontradiction
— is nIot inéndia”. (¢) ~(~p)<p is atautology
. Let p:lambrave, d 1) <> is a tautol
q : I'will climb the Mount Everest. @ pv( .p.) 15 a fautology .
The symbolic form of a statement, 89. The propositions (p=~p) A(~p=p) is
'Tam neither brave nor I will climb the mount Everest' is (a) Tautology and contradiction
@ pnrq éb)l ~ (Il’ A Q) (C)ll IP A~q(d) ~pAq (b) Neither tautology nor contradiction
82. Let p:Aquadrilateral is aparallelogram (c) Contradiction
q : The opposite side are parallel (d) Tautology
Then the compound proposition . . 90. Truth value of the statement ‘It is false that 3 + 3 = 33
'A quadrilateral is a parallelogram if and only if the opposite or 1 +2=12"1is
sides are parallel' is represented by @ T ®) F
@ pvqg (® p—>q () parq ) pegq (c) both T and F @ 4
83. Let p:Kiran passed the examination, . . .
¢: Kiran is sad 91. If~q v p is F, then which of the following is correct?
The symbolic form of a statement “It is not true that Kiran @ peq .1s T b p—q ?S T
passed therefore he is said” is © q—>pisT ) d p—>qisF )
@ (~p—>q) ®) (p—q) 92. Ifp, q are true and r is false statement, then which of the
© ~(p—=>~q) d) ~(peq) following is true statement?
84.  Which of the following is true? @ (PpArqvrisF
@ p=>q=~p=>~¢q b)) (pAq —>risT .
) ~(p=~q)=~pAq © PvaalpPvnisT
N d Pp=>9e@P-onisT
) ~~p=>~qQ=~pAq 93. Which of the following is true?
(@ ~CPeO=0=dn=G=p) 8 g :Ng - qT—> p 8% g L? _ (Eq) - (~p)
85. Ifpand q are true statement and r, s are false statements, 94. Consider the following statements

then the truth value of ~ [(pA~r) v (~q Vv s)]is
(a) true (b) false
(c) falseifpis true (d) none
86. Consider the following statements
P : Suman is brilliant
0 : Suman is rich
R : Suman is honest
The negation of the statement “Suman is brilliant and
dishonest if and only if Suman is rich” can be expressed as
@ ~@e@PA~R) (b)) ~Q<~PAR
© ~(PA~R)©0 (@ ~PAQ@o~R)

9s.

p: X,y € Zsuch that x and y are odd.

q:xyis odd. Then,

(@ p=>qistrue (b) ~q=pistrue
(c) Both(a)and (b) (d) None of these
Consider the following statements

p : Atumbler is half empty.

q : Atumbler is half full.

Then, the combination form of “p ifand only if q” is
(a) atumbler is halfempty and half full

(b) atumbler is halfemptyifand onlyifit is half full
(c) Both(a)and (b)

(d) None of the above
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"Two plus two is four', is a statement.

“The sun is a star” is a statement.

“Please do me a favour” is not a statement.
x+3=10,x € Risnot a statement.

Since the statement ¢ — p is the converse of the
statement p — q.

Connective word is ‘or’.

Connective word is ‘and’.

Negation : A circleis not an ellipse.

If 8 is not greater than 6, then 7 is not greater than 5.
Rajesh did not live in Bangalore and Rajni did not live
in Bangalore.

If x is not even, then x2 is not even.

ponlyifgq.

p = qis logically equivalent to~q = ~p
L (p=>q <& (~q=~p) is a tautology but not a
contradiction.

~(pv(E@)=~pAr~(q@=(~prq

Given result means pA ~ T istrue, q VT is false.

~((=p)Ag)=~(~p)v~q=pVv(~q)

~(Pp=9)=pr~q

Le(rp=2~q@=~pA~(~q)=~pArq

Thus ~(~p=>~q)=~pAq

“Please do me a favour” is not a statement.

“Alas! I have failed” is not a statement.

The inverse of the proposition (p A~q) —>ris

~(PAr~qQ—o~r

=~pVv~(~q)>~r

=~pvq—o~r

We know that ~ (p > q)=p A ~q

LA > av@)=PAnA[~(rvq)]

=(pAr) AT A~q)

We know that a month has 30 or 31 days. It is false to

say that a month has 35 days. Hence, it is a statement.

(@) Everyone in this room is bold. This is not a
statement because from the context, it is not clear
which room is referred here and the term ‘bold’ is
not clearly defined.

(b) She is an engineering student. This is also not a
statement because it is not clear, who she is.

(c) sin?0 is greater than 1/2. This is not a statement
because we cannot say whether the sentence is
true or not.

(d) We know that, 3 + 3 = 6. It is true. Hence, the
sentence is a statement.

“New Delhi is in India” is true. So, it is a statement.

26.

27.

28.

29.
30.

31.

32.
33.
34.
36.

37.
38.
39.
40.

41.

42.

43.
44.
45.
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In negative statement, if word not is not given in the
statement, then insert word ‘not’ in the statement. If
word ‘not’ is given in the statement, then remove word
‘not’ from the statement.

. The negation of the given statement is “./2 is a

complex number”.

Some of the connecting words which are found in
compound statement like “And”, “or”, etc, are often
used in mathematical statements. These are called
connectives.

Contrapositive statement is

“If ~q,then ~p.”

“Where are you going?” is not a statement.
p = (~pvq)is false means p is true and ~pVvq is
false.

= p is true and both ~p and q are false
= pistrue and q is false.

p=q=~pVvq

35. O

p = q is false only when p is true and q is false.
.. p=qisfalse when pistrue and q V1 is false, and
qVvr is false when both q and r are false.

It is a property.

It is a property.

Let p : Pappu pass the exam
q : Papa will give him a bicycle.
.. Symbolic form is p — q.
Let p : Ram secures 100 marks in maths
q : Ram will get a mobile
Converse of p > qis q = p
i.e. If Ram will get a mobile, then he secures 100
marks in maths.
In mathematical language, the reasoning is of two

types.
“Paris is in England” is a statement.

STATEMENT TYPE QUESTIONS

46.

47.

48.

©

©
®)

I The given statement is “The number 2 is greater
than 7”. Its negation is “The number 2 is not greater
than 7”.

II. The given statement is “Every natural number is
an integer”. Its negation is “Every natural number
is not an integer”.

The words “And” and “or” are called connectives

and “There exists” and “For all” are called quantifiers.

Statement I and II are not the negation of each other.
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49. (a) Both contrapositive and converse statements are true.

50. (a) Todayis a windy day. It is not clear that about which
day it is said. Thus, it cannot be concluded whether it
is true or false. Hence, it is not a statement.

51. (¢) Both thestatements I and Il are true. “Every rectangle
is a square” is false. So, it is a statement. “Close the
door” is an order. So, it is not a statement.

52. (d IandIIare converse of each other.

53. () Onlyllisastatement.

54. (a) “Two plus three is five” is not a statement.

55. (a) Onlyland II are statements.

56. (d) StatementIand II are correct but Il is not correct.

57. (¢) Onlyllis component statement.

58. (d) Bydefinition, I and II both are true.

59. (d) Allthe statements are true.

60. (a) Given statement is equivalent to I and II both.

ASSERTION - REASON TYPE QUESTIONS

61. () Consider the following compound statements

p: A point occupies a position and its location can
be determined.
The statement can be broken into two component
statements as

q: A point occupies a position.

r: Its location can be determined.
Here, we observe that both statements are true.
Let us look at another statement.
p:42 isdivisibleby 5, 6 and 7.
This statement has following component
statements

q: 42 is divisible by 5.

r: 42 is divisible by 6.

s : 42 is divisible by 7.
Here, we know that the first is false, while the other
two are true.

.. p is false in this case.

Thus we can conclude that

1. The compound statement with ‘and’ is true, if all
its component statements are true.

2. The compound statement with ‘and’ is false, if
any of its component statement is false (this
includes the case that some of its component
statements are false or all of its component
statements are false.)

62. (c) Thetruth table for the logical statements, involved in
statement 1, is as follows :

pla|~q|peo~q|~po~q|peog
T|T|F F T T
T|F|T T F F
F|T| F T F F
FIF| T F T T

We observe the columns for ~ (p & ~¢g) and p < ¢
are identical, therefore
~(p <> ~q)isequivalenttop < ¢

But ~ (p <> ~g) is not a tautology as all entries in its
column are not 7.
.. Statement-1 is true but statement-2 is false.

63. (d Reason is correct but Assertion is not correct.

64. (a) Both are correct. Reason is correct explanation.
We know that 8 is greater than 6.

65. (b) Assertion and Reason, both are correct but Reason is
not the correct explanation for the Reason.

66. (c) Assertion is correct but Reason is not correct.
Reason: ~(p <> q)=(pA~q) v(qA~Dp)

67. (c) Assertion is correct. Reason is incorrect.
Reason : Truth values are T, F, F.

68. (d) Assertion is incorrect. Reason is correct.

69. (b) Both are correct but Reason is not the correct
explanation for the Assertion.

70. (c) Assertion is correct but Reason is incorrect.
“A compound statement is a statement which is made
up of two or more simple statements.”

CRITICALTHINKING TYPE QUESTIONS

71. (¢) p— qisthesameas “ponlyifq”.
72. () Converse statement is
“Ifx+a>y+a,thenx>y”.
73. (b) Converse statement is
“If x is not even, then x? is not even”.
74. (@) We prove the statement p is true by contrapositive
method and by direct method.
Direct method: For any real number x and y,
=Yy
= 2x=2y
= 2xt+ta=2y+aforsomeaecZ
Contrapositive method: The contrapositive statement
of p is “For any real numbers x, yif 2x + a # 2y + a,
wherea € Z, thenx #y.”
Given,2x +a=#2y+a
= 2x# 2y
= X# Yy
Hence, the given statement is true.
75. (¢) (a) “xisareal number” is an open statement.
So, this is not a statement.
(b) “Switch off the fan” is not a statement, it is an
order.
(c) “6isanatural number” is a true sentence. So, it is
a statement
(d) “Let me go!” (optative sentence). So, it is not a
statement.
76. (@) (a)ltisfalse. (b) It is true. (c) Itistrue.
77. (¢) The negation of statement “A circle is an ellipse” is
“A circle is not an ellipse”.
78. (c) The negation of given statement can be
(1) A natural number is not greater than zero.
(i) It is false that a natural number is greater than
Zero.
.. “It is false that a natural number is not greater than
zero” is not a negation of the given statement.
79. (@) Inclusive “or”. 17 is a real number or a positive integer
or both.
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The contrapositive statement is “If Chandigarh is not
in India, then Chandigarh is not the capital of Punjab”.

82. @ 83. O
~(p=9=pr~q

L~ GPp=~g=~pA~(~9=~pAg
Thus ~(~p=~q)=~pAq

Suman is brilliant and dishonest ifand only if Suman is
rich is expressed as

Q< (PA~R)

Negation of it willbe ~ (Q <> (PA ~ R))

P : thereisarational number x e § suchthat x> (
~P: Everyrational number xe¢ § satisfies x <0

p = qis logically equivalent to

~q=~p

L (p=>q & (~q=~p) is a tautology but not a

contradiction.

(p=~p)A
p|~p|p=~p|~p=P

(~p=p)
T| F F T F
F| T T F F

p:3+3=33,q:1+2=12
Truth values of both p and q is F.
~FvF=~F=T

P|d|~9|~qVvpP|pPp<q (P9 |q—D
T|T| F T T T T
T|F| T T F F T
F|T| F F F T F
F|F| T T T T T
Alternate Method:
~qv p:F
~qis F,pisF

ie.qisT,pis F
p—>q=F->T=T

92. (¢)

93. @)

94. (a)

95. (b)

PvaApv
=(TvTDATvEF
TAT
T
(~q) — (~p) is contrapositive of p — q and both
convey the same meaning.
Letp: x, y € Z such that x and y are odd.
q: xyis odd.
To check the validity of the given statement, assume
that if p is true, then q is true.
p is true means that x and y are odd integers. Then,
x=2m + 1, for some integer m.
y=2n + 1, for some integer n.
Thus,xy=(2m+1)(2n+1)
=22mn+m+n)+1
This shows that xy is odd. Therefore, the given
statement is true.
Also, if we assume that q is not true. This implies that
we need to consider the negation of the statement q.
This gives the statement.

~ q : product xy is even.

This is possible only, if either x or y is even. This
shows that p is not true. Thus, we have shown that
~q=~p

Note: The above problem illustrates that to prove p =
q. It is enough to show ~q=~p which is the
contrapositive of the statement p = q.

The given statements are

p : Atumbler is half empty.

q : A tumbler is half full.

We know that, if the first statement happens, then the
second happens and also if the second happens, then
the first happens. We can express this fact as

Ifa tumbler is half empty, then it is half full.

Ifa tumbler is half full, then it is halfempty.

We combine these two statements and get the
following. A tumbler is half empty, if and only ifiit is
half full.



CONCEPT TYPE QUESTIONS

Directions : This section contains multiple choice questions.
Each question has four choices (a), (b), (¢) and (d), out of which
only one is correct.

1.

10.

The measure of dispersion is:

(@) mean deviation (b) standard deviation

(c) quartile deviation (d) all(a)(b)and(c)

The observation which occur most frequently is known as :
(a2) mode (b) median

(c) weighted mean (d) mean

The reciprocal of the mean of the reciprocals of n
observation is the :

(a) geometric mean (b) median

(¢) harmonic mean (d) average

The median of 18, 35, 10, 42, 21 is

(@ 20 (b) 19 (© 21 d 22

While dividing each entry in a data by a non-zero number a,
the arithmetic mean of the new data:

(a) ismultiplied bya (b) does not change

(c) 1isdivided by a (d) isdiminishedbya

The mode of the following series 3, 4,2,1,7,6,7,6,8,6,51s

(@ 5 (b) 6

() 7 (@ 38

The coefficient of variation is computed by:

( mean b) standard deviation
standard deviation mean

© mean 100 (d) standard deviation 100
standard deviation mean

If you want to measure the intelligence of a group of
students,which one of the following measures will be more
suitable?

(a) Arithmetic mean (b) Mode

(¢) Median (d) Geometric mean

In computing a measure of the central tendency for any set
of 51 numbers, which one of the following measures is well-
defined but uses only very few of the numbers of the set?
(a) Arithmetic mean (b) Geometric mean

(¢) Median (d) Mode

A set of numbers consists of three 4’s, five 5’s, six 6s, eight
8’s and seven 10’s. The mode of this set of numbers is

@ 6 b) 7 (© 8 (d 10

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

15
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The mean of the numbers a, b, 8, 5, 10 is 6 and the variance

is 6.80. Then which one of the following gives possible

values ofa and b ?

@ a=0,b=7 (b) a=5,b=2

() a=1, b=6 (d a=3,b=4

Find the mean deviation about the mean for the data
4,7,8,9,10,12,13,17

(@ 3 (b) 24 (c) 10 (d) 8

Find the mean deviation about the mean for the data.
X; 5 10 15 20 25
fi 7 4 6 3 5

@ 6 (b) 73 (c) 8 (d) 6.32

Find the mean and variance for the following data

6,7, 10, 12, 13, 4, 8, 12

(@) mean=9, variance=9.25

(b) mean=3, variance=7.5

(¢) mean=7, variance= 12

(d) mean=9, variance=12.5

The method used in Statistics to find a representative value
for the given data is called

(a) measure of skewness

(b) measure of central tendency

(c) measure of dispersion

(d) None of the above

The value which represents the measure of central
tendency, is/are

(@ mean (b) median (c) mode (d) All of these
The number which indicates variability of data or
observations, is called

(a) measure of central tendency

(b) mean

() median

(d) measure of dispersion

Which of the following is/are used for the measures of

dispersion?

(@) Range (b) Quartile deviation

(c) Standard deviation  (d) All of these

We can grouped data into ....... ways.

(@) three (b) four (c) two (d) None of these

When tested, the lives (in hours) of 5 bulbs were noted as
follows
1357,1090, 1666, 1494, 1623
The mean deviations (in hours) from their mean is
(@ 178 (b) 179 () 220 (d) 356
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24,

25.

26.

27.
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Number which is mean of the squares of deviations from
mean, is called ...... .

(@) standard deviation (b) variance

(c) median (d) None of these

The variance of n observations x , x,, ...., X, is given by

@ ForY(ix) ) @i (n-x)
i=l i=1

n _ n 2
© 02=%§(Xi+’<) @ szg(xi”)

The measure of variability which is independent of units,

is called

(a) mean deviation (b) variance

(c) standard deviation (d) coefficient of variation

If X, X,, ..., X, are n values of a variable X and y,, y,,...,y,

are n values of variable Y such that y, = ax, + b; i=1, 2,

..., 1, then write Var(Y) in terms of Var(X).

(@ var(Y)=var(X) (b) var(Y)=avar(X)

(c) var(Y)=a’var(X) (d) var (X)=a’var(Y)

If X and Y are two variates connected by the relation

aX+b . )

= and Var (X) = 62, then write the expression

for the standard deviation of Y.

@ [ O

Variance of the numbers 3, 7, 10,18, 22 is equal to

@ 12 (b) 64 () +49.2 (d) 492

The mean deviation from the mean of'the following data :
Marks 0-10(10-20{20-30{30-4040-50

No. of Students| 5 8 15 16 6

is

(@ 10

o ©lael @ arelo

(b) 1022 () 986 (d) 944

STATEMENT TYPE QUESTIONS

Directions : Read the following statements and choose the correct
option from the given below four options.

28.

29.

Consider the following data which represents the runs

scored by two batsmen in their last ten matches as

Batsman A : 30,91, 0, 64,42, 80, 30, 5,117, 71

Batsman B : 53, 46,48, 50, 53, 53, 58, 60, 57,52

Which of the following is/are true about the data?

L Mean of batsman A runs is 53.

II. Median of batsman A runs is 42.

II. Mean of batsman B runs is 53.

IV. Median of batsman B runs is 53.

(@) Onlylistrue (b) IandIIl are true

(¢) ILIlandIVaretrue (d) Allaretrue

Which of the following is/are true about the range of the

data?

. Ithelps to find the variability in the observations on the
basis of maximum and minimum value of observations.

II. Range of series = Minimum value — Maximum value.

M. It tells us about the dispersion of the data from a
measure of central tendency.

(@) Onlylistrue (b) I andIIIaretrue

(c) IandIlaretrue (d) Allaretrue

30.

31.

32.

33.

34.

3s.

Statement I : The mean deviation about the mean for the
data4,7,8,9,10,12,13,17is3.5.

Statement II : The mean deviation about the mean for the
data 38,70, 48, 40,42, 55, 63, 46, 54,44 is 8.5.

(@) Only Statement I is true

(b) Only Statement Il is true

(c) Both statements are true

(d) Both statements are false

Consider the following data

Size 20121(22(23|24
Frequency | 6 |4 | 5 |1 | 4

. Mean ofthe data is 22.65.

II. Mean deviation of the data is 1.25.

II. Mean ofthe data is 21.65.

IV. Mean deviation of the data is 2.25.

(@) IandIlaretrue (b) IIandIIl aretrue
(c) TandIV aretrue (d) IIandIV aretrue
Consider the following data

Marks obtained 101112 (14 |15
Numberof students | 2 | 3 | 8 | 3 | 4

I.  Median of the datais 11.

II. Median of the data is 12.

II. Mean deviation about the median is 2.25.

IV. Mean deviation about the median is 1.25.

(a) TandIII aretrue (b) IandIV aretrue

(¢c) IIandIII aretrue (d) ITandIV aretrue

Consider the following data

6,8,10,12,14,16,18,20,22,24

I.  The variance ofthe data is 33.

II. The standard deviation of the data is 4.74.

(@) Only Statement I is true

(b) Only Statement I is true

(c) Both statements are true

(d) Both statements are false

Statement-I : The mean and variance for first n natural
+1 n?

an

numbers are , respectively.

Statement-II : The mean and variance for first 10 positive
multiples of 3 are 16.5 and 74.25. respectively.

(@) Only Statement I is true

(b) Only Statement Il is true

(c) Both statements are true

(d) Both statements are false

Consider the following frequency distribution

Class 0-10 | 10-20 | 20-30 | 30—40 | 40-50

Frequency 5 8 15 16 6

I.  Mean ofthe data is 27.

II. Mean ofthe data is 32.

IMI. Variance of the data is 132

IV. Variance of the data is 164

(@) IIandIV aretrue (b) TandIV aretrue
(c) MandIll aretrue (d) TandIlI are true
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36.

37.

38.

39.

40.

41.

Statement-I: The series having greater CV is said to be
less variable than the other.

Statement-II: The series having lesser CV is said to be
more consistent than the other.

(@) Only Statement I is true

(b) Only Statement II is true

(c) Both statements are true

(d) Both statements are false

If X; and o, are the mean and standard deviation of the

first distribution and X, and o, are the mean and standard
deviation of the second distribution.

o
I CV(Istdistribution) = —Lx100
X

X
I CV(2nd distribution) = G—2x100
2
Ill. For X; =X, , the series with lesser value of standard
deviation is said to be more variable than the other.
IV. For X; =X, , the series with greater value of standard

deviation is said to be more consistent than the other.
(@) Onlylistrue (b) Il andIV aretrue
(¢ LIIandIVaretrue (d) Allaretrue

If X is the mean and o2 is the variance of n observations
X, X,, ..., X, then which of the following are true for the

observations ax , ax,, ax,, ...., ax ?
X
I.  Mean of the observations is ;.
(52
II. Variance of the observations is — -
a

IMI. Mean of the observations is ax .

IV. Variance of the observations is a’c>.

(@) IandII aretrue (b) TandIV aretrue

(¢c) IlandIIIaretrue (d) Il andIV aretrue
Following are the marks obtained, out of 100 by two
students Raju and Sita in 10 tests.

Raju | 25|50 45|30 |70|42 |36 |48 |35|60
Sita |10 | 70| 50|20 |95 | 55|42 |60 |48 |80

I Rajuis moreintelligent.

II.  Sitais more intelligent.

IMI. Rajuis more consistent.

IV. Sita is more consistent.

(@) TandIV aretrue (b) ITandIII aretrue
(c) TandIlIlaretrue (d) ITandIV aretrue

If for a distribution ) (x-5)=3, ) (x ~5)* =43 and

the total number of items is 18.

Statement-I: Mean of the distribution is 4.1666.

Statement-II: Standard deviation of the distribution is 1.54.

(@) Only Statement I is true

(b) Only Statement I is true

(c) Both statements are true

(d) Both statements are false

Consider the following statements :

I Measures of dispersion Range, Quartile deviation,
mean deviation, variance, standard deviation are
measures of dispersion

42,

Range = Maximum value — minimum values
II. Mean deviation for ungrouped data

S|x—x]|
MD.(x)=—"""

S|x;—-M|
MD.(M)=—""

IMI. Mean deviation for grouped data

Zfilx,—Xx
M.D.(;‘C)=—f’ |Nl |

Sfilx;—M|
M.D. (M)= ———

(M)= =

where N= S f;

Which of the above statements are true?

(@ Only(D) (b) Only(ID)

(c) Only (IIT) (d) All of the abvoe
Consider the following statements :

I Mode can be computed from histogram

II. Median is not independent of change of scale

M. Varianceis independent of change of origin and scale.
Which of these is / are correct ?

(@ (D, () and (IIT) (b) Only(ID)

(¢) Only(I) and (IT) (d) Only(D)

MATCHING TYPE QUESTIONS

Directions : Match the terms given in column-I with the terms
given in column-II and choose the correct option from the codes
given below.

43.

Column - I Column - 11
(A) Mean deviation about the M 2100
median for thedata 3,9, 5, 3, x

12,10, 18,4,7,19,21,is

(B) Mean deviation about the ) 1
median for thedata 13,17, 16,
14,11,13,10,16,11,18,12,17,is =

(C) The standard deviation of (3) 233
n observations X, X,, ..., X,
is given by

(D) The coefficient of variation @) 527
(CV) is defined as

Codes
A B C D

(@ 3 4 1 2

(b) 4 3 2 1

) 3 4 2 1

d 4 3 1 2

INTEGER TYPE QUESTIONS

Directions : This section contains integer type questions. The
answer to each of the question is a single digit integer, ranging
from 0 to 9. Choose the correct option.

44.

The average of 5 quantities is 6, the average of three of
them is 4, then the average of remaining two numbers is :
@ 9 (b) 6

(c) 10 @ 5
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55.
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The mean deviation from the median of the following data is

Class interval | 0-6 | 6-12 | 12-18 | 18-24 |24-30

Frequency 4 5 3 6 2
(@ 14 () 10
© 3 d 7

Consider the following frequency distribution

X A [2A |3A|4A|5A|6A
f 21111 f1]1

where, A is a positive integer and has variance 160. Then
the value of A is.

@ 5 (b) 6 (c) 7 (d) 8
Coefficient of variation of two distribution are 50% and
60% and their standard deviation are 10 and 15, respectively.
Then, difference of their arithmetic means is

(@ 3 (b) 4 (© 5 (d 6

The mean of 5 observation is 4.4 and their variance is 8.24.
Ifthree of the observations are 1, 2 and 6, then difference of
the other two observations is

@ 5 (b) 4 (c) 6 d 9

Consider the following data.

36,72,46,42, 60,45,53,46,51,49

Then the mean deviation about the median for the data is
(a 6 (b) 8 () 7 (d) None ofthese
GivenN=10,Xx=60and ¥x% = 1000. The standard deviation
is

(@ 6 (b) 7 (c) 8 (d 9

The standard deviation of 5 scores 1, 2, 3,4, 5is /5 . The
value of ‘a’ is

(@ 2 (b) 3 (© 5 d 1

The variance of the data 2, 4, 6, 8, 10 is

(@ 8 b) 7 (c) 6 (d) None ofthese
The range of set of observations 2, 3, 5,9, 8,7,6,5,7,4,3 is
(@ 6 (b) 7 (c) 4 d 5

The mean deviation from the mean for the set of
observations —1, 0, 4 is

(@ 3 (b) 2 (© 1 (d) None ofthese
The S. D of 15 items is 6 and if each item is decreased or
increased by 1, then standard deviation will be

@ 5 (b) 6 () 7 (d) None ofthese

ASSERTION - REASON TYPE QUESTIONS

Directions : Each of these questions contains two statements,
Assertion and Reason. Each of these questions also has four
alternative choices, only one of which is the correct answer. You
have to select one of the codes (a), (b), (c) and (d) given below.

(@)
(b)

©
(d)

56.

Assertion is correct, reason is correct; reason is a correct
explanation for assertion.
Assertion 1is correct, reason is correct; reason is not a
correct explanation for assertion
Assertion is correct, reason is incorrect
Assertion is incorrect, reason is correct.
Assertion : Sum of absolute values of
Deviations

Mean of deviations = -
Number of observations

Reason : Sum of the deviations from mean (X) is 1.

Product of deviations

57. Assertion : Mean of deviations = -
No. of observations

Reason : To find the dispersion of values of x from mean X ,
we take absolute measure of dispersion.

58. Let x; , x,,...., X, be n observations, and let X be their
arithmetic mean and o2 be the variance.
Assertion : Variance of 2x|, 2x,, ..., 2x, is 42

Reason : Arithmetic mean of 2x |, 2x,, ..., 2x, is4 X,

59. Assertion : Therange is the difference between two extreme
observations of the distribution.
Reason : The variance of a variate X is the arithmetic mean
of the squares of all deviations of X from the arithmetic
mean of the observations.

60. Assertion : The mean deviation ofthedata2,9,9,3,6,9, 4
from the mean is 2.57
Reason : For individual observation,

2| =¥
n

Mean deviation (X) =

CRITICALTHINKING TYPE QUESTIONS

Directions : This section contains multiple choice questions.
Each question has four choices (a), (b), (c) and (d), out of which
only one is correct.

61. The mean of six numbers is 30. If one number is excluded,
the mean of the remaining numbers is 29. The excluded
number is
@ 29 (b) 30 (¢) 35 (d) 45

62. Mean of 20 observations is 15.5 Later it was found that the
observation 24 was misread as 42. The corrected mean is:
(@ 142 (b) 148 (c) 140 (d) 14.6

63. The mean of a set of 20 observation is 19.3. The mean is
reduced by 0.5 when a new observation is added to the set.
The new observation is
(@ 19.8 (b) 88 (c) 95 (d) 30.8

64. The observations 29, 32,48, 50, x,x +2, 72,78, 84,95 are
arranged in ascending order. What is the value of x if the
median of the data is 63?

(@) ol (b)y 62 (c) 625 (d) 63

65. The mean of 13 observations is 14. If the mean of the first 7
observations is 12 and that of the last 7 observations is 16,
what is the value of the 7t observation ?

@ 12 (b) 13 (c) 14 (d) 15

66. The mean and variance for first n natural numbers are
respectively

n? -1

n+l .
(@) mean= > variance =
n—1 . n?+1
, variance =
2
2

(b) mean=

-1 n+l

, variance = Y

n—1
2
67. Find the mean and standard deviation for the following

data :
x; |6]10]14 |18 |24 {2830

fil2|4 71218 |4 |3

(c) mean=

(d) mean= , variance =
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68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

(@) mean=6.59,SD=19 (b) mean=8§,S.D=19

(¢) mean=19,S.D=6.59 (d) mean=19,S.D=6

The median of a set of 9 distinct observation is 20.5. If each
of the largest 4 observations of the set is increased by 2,
then the median of the new set is

(@) increased by 2

(b) decreased by 2

(c) twotimes the original median

(d) remains the same as that of original set

The mean deviation from the mean of the set of
observations — 1, 0 and 4 is

(@ 3 (b) 1 () -2 (d) 2

Variance of the data 2, 4, 5, 6, 8, 171is 23.33. Then, variance
of4,8, 10,12, 16, 34 will be

(@ 2333 (b) 2533 () 9332 (d) 98.32

The mean of 100 observations is 50 and their standard
deviation is 5. The sum of squares of all observation is
(@) 50000 (b) 250000 (c) 252500 (d) 255000
Consider the following data

1,2,3,4,5,6,7,8,9,10

If 1 is added to each number, then variance of the numbers
so obtained is

(@ 6.5 (b) 2.87 (c) 3.87 (d) 825
Consider the first 10 positive integers. If we multiply each
number by (— 1) and then add 1 to each number, the variance
of the numbers so obtained is

(@) 825 (b) 65 (c) 3.87 (d) 2.87
Coefficient of variation of two distributions are 50 and 60
and their arithmetic means are 30 and 25, respectively. Then,
difference of their standard deviations is

@ O b) 1 (© 15 (d 25

The sum of the squares of deviations for 10 observations
taken from their mean 50 is 250. Then, the coefficient of
variation is

(@ 10% (b) 40%

() 50% (d) None of these

Ifn=10, x=12 and ZXIZ =1530, then the coefficient of
variation is

(@ 35% (b) 42% (© 30% (d) 25%

The variance of 20 observations is 5. If each observation is
multiplied by 2, then the new variance of the resulting
observation is

(a) 23x5 (b) 22x5

(c) 2x5 (d) 2*x5

Let a, b, ¢, d and e be the observations with mean m and
standard deviation s. The standard deviation of the
observationsa+k,b+k,c+k, d+kande+kis

(@ s (b) ks () stk (d) sk

Letx, X,, X;, X, and X, be the observations with mean m and
standard deviations. Then, standard deviation of the
observations kx , kx,, kx,, kx, and kx; is

@ k+t5 (b) w/k (¢) ks d) s

The mean of the numbers a, b, 8, 5, 10 is 6 and the variance
is 6.80. Then which one of the following gives possible
values ofa and b ?

@ a=0,b=7 (b)
() a=1,b=6 (d)

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

For two data sets, each of size 5, the variances are given to
be 4 and 5 and the corresponding means are given to be 2
and 4, respectively. The variance of the combined data set is

11

13 5
@5 ®6 ©5 @3

All the students of a class performed poorly in Mathematics.
The teacher decided to give grace marks of 10 to each ofthe
students. Which of the following statistical measures will
not change even after the grace marks were given ?

(@) mean (b) median

(c) mode (d) wvariance

Ifmean of the n observations x,, X,, Xs,... X, be X, then the
mean of n observations 2x, +3,2x,+3,2x5+3, ..., 2x +3
is

(@ 3x+2 (b) 2x+3

© X+3 (d) 2%

If the mean of n observations 12,22, 32,...., n% is %, then
n is equal to

@ 1 (b) 12 (o) 23 (d 22

If the mean of four observations is 20 and when a constant
¢ is added to each observation, the mean becomes 22. The
value of ¢ is :

@ -2 (b) 2 (c) 4 (d) 6

The arithmetic mean of a set of observations is X . If each
observation is divided by a then it is increased by 10, then
the mean of the new series is:

X b X+10
@ - (b)
X+10a _
(© o (d ax+10

The mean ofn items is X . Ifthe first item is increased by 1,
second by 2 and so on, the new mean is :

(@) §+§ (b) X +x

n+l

(c) §+T (d) none of these

The coefficient of variation from the given data

Class interval 0-10 1020 20-30 3040 40-50
Frequency 2 10 8 4 6
is:

(@ 30 (b) 519 () 8 (d) 51.8

Coefficient of variation of two distribution are 60 and 70,
and their standard deviations are 21 and 16, respectively.
What are their arithmetic means?

(@) 35,22.85 (b) 22.85,3528

(c) 36,22.85 (d) 35.28,23.85
Standard deviation for first 10 natural numbers is
(@ 55 (b) 3.87

() 297 (d) 287

In a batch of 15 students, if the marks of 10 students who
passedare 70, 50, 95, 40, 60, 70, 80, 90, 75, 80 then the median
marks of all the 15 students is:

@ 40 (b) 50 © 6 (70
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HINTS AND SOLUTIONS

CONCEPT TYPE QUESTIONS

1.

11.

12.

@
@)
©

©

©

b)

@
)

@
©

@

@)

The measure of dispersion is mean deviation, standard
deviation and quartile deviation.

We know that the observation which occur most
frequently is known as mode.

Let X, Xy, coerre. x,, ben observation.

Now, reciprocals of n observations are

X1 X2 Xn

Now, reciprocal of mean of the reciprocals of n
observations

= = Harmonic mean

First we write all the observation as 10, 18, 21, 35, 42.
Since, number of observation =5 (odd)

th
. Median:(%ﬂj observation

= (gj =3rd observation = 21

While dividing each entry in a data by a nonzero
number a, the arithmetic mean of the new data is divided
by a.

Since 6 occurs most of the times in the given series.
.. Mode of the given series = 6

standard deviation y

Coefficient of variation = 100

Mean
To measure the intelligence of a group of students
mode will be more suitable.
Mode is the required measure.
Mode of the data is 8 as it is repeated maximum number
of times.
Mean ofa, b,8,5,10is 6
a+b+8+5+10 .
leo =a+b=7 ...0)
Varianceof a, b, 8,5, 101s 6.80
(@-6)>+(b-6)*+8-6)>+(5-6)> +(10-6)°

= 3 =6.80

= a?—12a+36+(1—-a)*+21=34 [usingeq. (i)]
= 2a*-14a+24=0=a’>-7a+12=0
= a=3o0or 4 = b=4 or 3

The possible values of a and barea=3 and b= 4
or,a=4andb=3
Arithmetic mean x of4,7,8,9,10,12,13,171s

13. @
14. (a)
15. ()
16. @

4+7+8+9+10+12+13+17 80

8 T8
Z|xl-—;|:6+3+2+1+0+2+3+7=24
.. Mean deviation about mean

10

X =

Slx, x| 24
=MD. ()_c):—| =¥ _ 24 =3
n 8
i \fi lfixi |l = | fi i — ¥
5 17]135] 9 63
10 [4]40] 4 16
15 [6] %] 1 6
20 [3]60] 6 18
25 [5]s] 11 55
Total 25| 350 158
X
co XS 350,

"5

Mean deviation from the mean
Cx—x
- M - @ =6.32

N fi 25

Tx;  6+T+10+12+13+448+12 72

Mean x = . g =3 9
Xi X;—X (x; - X)?
6-9 3)
-9 2’
10 10-9 12
12 12-9 32
13 13-9 4
4 4-9 -5y
8 §-9 1y
12 12-9 -3y

Y(x—%) =9+4+1+9+16+25+1+9=74

Ty -%) 74 0
Ty 7 2 25
‘We know that, Statistics deals with data collected for
specific purposes. We can make decisions about the
data by analysing and interpreting it. We have studied
methods of representing data graphically and in tabular
form. This representation reveals certain salient
features or characteristics of the data. We have also
studied the methods of finding a representative value
for the given data. This value is called the measure of
central tendency.

Mean (arithmetic mean), median and mode are three
measures of central tendency. A measure of central
tendency gives us a rough idea, where data points are
centred.

Variance =
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17. (d) Variability is another factor which is required to be X;—a
studied under Statistics. Like ‘measure of central Class |x; | f; |u; = 10 Siui || x; =271 fi1x; =27|
tenfien.cy we \yan.t tohavea smgle number to describe 0-10 1515 5 “10l 2 110
variability. This single number is called a ‘measure of
dispersion’. 10-20|15| 8 -1 -8 12 96
18. () The dispersion or scatter in a data is measured on the 20-30(25|15 0 0 2 30
basis of the observations and the types of the measure 30—-40135/16 1 16 { 128
of central ter}denC)'@ used there. There are following 20-501451 6 > B 13 108
measure of dispersion.
(i) Range; (ii) Quartile deviation; (iii) Mean deviation; Total |50 10 472
(iv) Standard deviation z fou; 10
19. (c) We know that, data can be grouped into two ways Mean =a+ xc =25 +5—x 10=27,
(i) Discrete frequency distribution. z fi
(i) Continuous frequency distribution. and mean deviation (about mean)
_ fi | x; =27
20. () Mean<x)=1357+1090+1666+1494+1623=723O _ Z i X \ 2229.44'
5 5 doh 50
= 1446
5
Mean deviation = Z‘Xi X STATEMENT TYPE QUESTIONS
i=1 28. (c¢) The runs scored by two batsmen in their last ten
|1357 —1446|+[1090 —1446| + |1 666 — 1446] matches are as follows
+|1494 —1446| + |1623 —1446| Batsman A: 30,91, 0, 64,42, 80,30, 5,117,71
= 5 Batsman B: 53, 46, 48, 50, 53, 53, 58, 60, 57,52
Clearly, the mean and median of the data are
89+356+220+48+177 890
= 5 =5 178 Batsman A | Batsman B
21. () This number, i.e., means of the squares of the Mean 53 53
deviations from mean is called the variance and is Median 53 53
denoted by o? (read as sigma square). .
22. () Thevariance ofn observationsx , X,, ... X, is given by We calculate the mean of a data (denoted by X), i.c.,
n
2 1 2 —\2 ; _ lz X:
o =—) [x;—Xx i
w2 ) i |
23. (d We have studied about some types of measures of A]so,. the med1an 18 obtalneq by first arranging .the
dispersion. The mean deviation and the standard data in ascending or descending order and applying
deviation have the same units in which the data are the rules
given. Whenever we want to compare the variability Mean for batsman A
of two series with same mean, which are measured in 30+91+0+64+42+80+30+5+117+71 530 _ 53
different units, we do not merely calculate the - 10 10
measures of dispersion but we require such measures Mean for batsman B
WhI.Ch are 1ndf.:pen'dept of the units. Thf:‘, measure of 534+464+48+50+534+53+58460+57+52 530
variability which is independent of units, is called = 10 “To =53
coefficient of variation (denoted as CV). . .
24. (¢) Var(Y)=aVar(X) To apply the formula to obtain median first arrange
the data in ascending order
25. () ;G ForbatsmanA | 0 | 5 |30|30({42|64|71(80|91|117
- 3+7+10+18+22 12 Here, we have n =10 which is even number. So median
x= 5 - is the mean of 5 and 6" observations.
1 - 42+64 106
Hence, variance = —Z(Xi - X)2 Median for batsman A = =—=53
n 2 2
1 53+53 106
=312 +(7-12)° +(10-12) +(18-12)° +(22-12)%} Median for batsman B = == =2 =53
246 29. (a) Consider the data [given in above question] of runs

=%{81+25+4+36+100} =5 =492

27. (d) Construct the following table taking assumed mean

a=25.

scored by two batsmen A and B, we had some idea of
variability in the scores on the basis of minimum and
maximum runs in each series.
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To obtain a single number for this, we find the
difference of maximum and minimum values of each
series. This difference is called the range of the data.
In case of batsman A, Range=117-0= 117
and for batsman B, Range =60 —-46 =14
Clearly, range of A>range of B. Therefore, the scores
are scattered or dispersed in case of A, while for B
these are close to each other.
Thus, range of a series

= Maximum value — Minimum value
The range of data gives us a rough idea of variability
or scatter but does not tell about the dispersion of
the data from a measure of central tendency.

Mean of the given series
. Sum of terms :in
Number of terms n
:4+7+8+9+10+12+13+17:10
8
X; xi—;|
4 [4-10[=6
7 |7-10/=3
8 |8—10]=2
9 |9-10/=1
10 [to—10]=0
12 [12-10]=2
13 [13-10]=3
17 [17-10/=7
Dx;=80 [ X |x-x|=24
*. Mean deviation about mean = @=%=3

II. Mean of the given series

Sum of terms in
Number of terms n
_ 38+70+48+40+42+55+63+46+54+44

X=

50
10
X X -X
38 [38-50|=12
70 |70-50/ =20
48 |48 —50| = 02
40 |40-50| =10
42 |42 - 50| = 08
55 5550 =05
63 |63-50/=13
46 |46 50| = 04
54 |54-50|=04
44 |44 50| = 06
> x; =500 | |x; —x|=84
.. Mean deviation about mean = k 84 8.4

n 10

31.

b)

Let us write the given data in tabular form and calculate
the required values to find mean deviation about the
mean as

xi |6 | fixg | |dy] =[x - x| =]x; —21.65] | £; |d;]
20 | 6 | 120 1.65 9.90
21 | 4| 84 0.65 2.60
22 |5 |110 0.35 1.75
23 | 1| 23 1.35 1.35
24 | 4|96 2.35 9.40
Total | 20 | 433 25.00

_ f:x:
Mean (x) = 205 o) 65
2 fi
Hence, mean ofthe data is 21.65

Zfi ‘xi —;‘ _2_5

Mean deviation = T =20

Hence, mean deviation of the data is 1.25

=1.25

32. () Total number of students (n)=2+3+8+3+4=20

33.

@

th th
Median of numbers :l (g} term+[%+lj term]

1 (20)“‘ (20 jth
=—||—| term+| —+1| term
2|\ 2 2
:%_wth term-+11% term}
Marks obtained | f; | cf |di| = |xi —12| f; |di|
10 2|2 2 4
11 315 1 3
12 8 |13 0 0
14 3116 2 6
15 4 120 3 12
Total 20 D fild|=25]| 25
Median = 2112 _ 1

2G| 25 _ 1.25

DE 20
From the given data we can form the following table.
The mean is calculated by step-deviation method
taking 14 as assumed mean. The number of
observations is n = 10.

Mean deviation =

x; —14 | Deviations from mean _\2

Xj di = — (Xi - X)
2 (xi -X)

6 -4 -9 81
8 -3 -7 49
10 -2 -5 25
12 -1 -3 9
14 0 -1 1
16 1 1 1
18 2 3 9
20 3 5 25
22 4 7 49
24 5 9 81

5 330




S - X 165
2. d; Mean (x)=—Z = =165
_ ~ n
Mean (X) = Assumed mean + 12— xh 2 2 5
n x© ([ Xx) 3465 (165
5 Variance = - = nirry
=14+—x2=15 n 10 10
10 | 1o . =346.5—(16.5)* =346.5—-272.25=74.25
Variance (Gz):—Z(xi—i)Z :EX330:33 35. (d) Class |Frequency|Mid | Deviation diz f.d; fidiz
i (f;) value | from mean
Standard deviation (o) = /33 =5.74 (x;) d; = X; =23
i 10
34, () 1 Firstnnaturalnumbersarel,2,3,4,....,n. =10 = S — 1o 30
X; x? 10-20 8 15 -1 1[-8] 8
1 12 20-30 15 25 0 0010
) 2 30-40 16 35 1 116 |16
) 40-50 6 45 2 4112 | 24
3 3 Total 50 10 | 68
2
4 4 — f.d.
. Mean(x):A+Z . 1><h:25+£><10
Zfi 50
: :25+m:25+2=27
0 n2 50
f.d? f.d;
Total:n(n+l) n(n+1)(2n+1) Variance = 2 lfl —[Z 1f1J x h?
2 6 i L2

. 2 _
. Mean= ZXI _{68—(1()} }X(IO)2 :MXIOO

n 50 (50 50x50
.7 n(+l) n+l (3400-100) _ 3300x2 6600
: n 2 = x2= = =132
) ) 50 50 50
) Z Xj z X 36. (b For comparing the variability or dispersion of two
Variance = | a series, we calculate the coefficient of variance for each
2 series. The series having greater CV is said to be more
_n (n+1)(2n+1) n(n+1) variable than the other. The series having lesser CV is
6n 2n said to be more consistent than the other.
(n + l)(2n + 1) (n + 1)2 37. (@ If X; and 5, are the mean and standard deviation of
- 6 T the first distribution, and X, and o, are the mean and
(n+1) [Zn +1 n+ 1} standard deviation of the second distribution.
- - c
2 3 2 Then, CV (1st distribution) = —Lx100
(n+1) 4n+2—3n—3} X
- c
2 6 and CV (2nd distribution) = —=x 100
n+1\[n-1] n?-1 X2
L2 )le ] 12 Given, Xj =X, =X (say)
II. First 10 positive multiples of 3 are 3, 6,9, 12, 15, 18, Therefore, CV (1st distribution) = % x100 ...(0)
21,24, 27, 30. 5, X
5 and CV (2nd distribution) = = x100 ... (1)
X: X:
3' 9: Itis clear from Egs. (i) and (ii) that the two CVs can be
compared on the basis of values of o, and 5, only.
6 36 - 1 2
9 81 Thus, we say that for two series with equal means,
12 144 the series with greater standard deviation (or variance)
15 295 is called more variable or dispersed than the other.
18 304 Also, the series with lesser value of standard

deviation (or variance) is said to be more consistent

21 441 than the other.
24 576 38. (d Meanofax,ax,...,ax
27 729 ' vow o

30 900 _axptaxg+..tax, a(x1+x2+x3 +....+xnj
Total =165 | 3465 n n
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— — X;t+Xy+..+X
= ax ox=21 2 n
n

Variance of ax , ax,, ..., ax
n

Z(axi —a§)2
- n
—\2 —\2 -2
(axl —ax) +(ax2 —ax) +...+(axn —ax)
- n
) —\2 —\2 —\2
a [(xl 5P (g %) ot (50 - %) }
_ . 2
—\2 o
X: —X X;—X
DU NN PR Y Gl
n n
39. () ForRaju
Xi di = Xi —45 dlz
25 20 400
50 5 25
45 0 0
30 -15 225
70 25 625
42 -3 9
36 -9 81
48 3 9
35 -10 100
60 15 225
9 1699
2
Standard deviation(c)= %—[%) =4169.9-0.81
=169.09=13
Mean (x) =45 fij=45—a9:441
10
For Sita
x; |d;=x;-55| d?
10 45 2025
70 15 225
50 -5 25
20| 35 1225
95 40 1600
55 0 0
2 -3 169
60 5 25
48 -7 49
80 25 625
20 | 5968
20

Mean(§)= 55—5:53

Standard deviation (c) = %?8—(—10)2 — 496 .8 =22.28

Coefficient of variation of both Raju and Sita are
For Raju

= 92100= 2 x100=39 _ 59 47
< 44.1 44.1

For Sita

% 100=2228 1 100= 22 _ 4204
53 53

- X
Since, CV of Sita>CV of Raju
Also, mean of Sita > mean of Raju
Hence, Raju is more consistent, but Sita is more intelligent.

40. (®) Given, ) (x-5)=3
Zx—ZSzS
= > x-5x18=3 (. n=18)
= > x=3+90 = »'x=93
Now, Y (x-5)" =43
- Z(x2+25—10x):43
= Y x*+>125-10) x =43
= > x?+25x18-10x93 =43
= >x* =43+930-450
= >'x?=973-450 = > x? =523

X 93
Now, mean = —Z =—=5.16
n 18

41. @
42. (¢) Onlyfirst(I)and second (II) statements are correct.

MATCHING TYPE QUESTIONS

43. (®) (A) Givendatais
3,3,4,5,7,9,10,12,18,19,21.
Median (M) = 6" obs = 9
|x,~M|are6,6,5,4,2,0,1,3,9, 10, 12
11
D5 -M| =58
i=1

1
M.D (M) = ;%58 =527

(B) Data in ascending order is
10,11,11,12,13,13,14,16,16,17,17,18

6™ obs+7" obs _ 13+14 27
2 2 2

Median =

=135
Now, Y |x; —M]| =28

28
MD(M)= =233

INTEGER TYPE QUESTIONS

44. (a) Leta,a,, a,, a, and a  be five quantities
Then a, +a, +a; +a,+as=30(given)
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45. (d)

46. (¢)

47. (0

Also giventhat a; +a, +a,=12
Now a, +a;=18
Thus the average of'a, and a; will be

ag+as 18

2 2
Class
interval £ Xj of | |d;=x;—14| fld|
0-6 4 3 4 11 44
6—-12 5 9 5 25
12— 18 3 151 12 1 3
18—-24 6 21 | 18 7 42
24-30 2 27| 20 13 26
26220 Xf; |d| =140
) n_ 20 .
Median number = 35 =10 (- nis even number)
-. Median class=12-18

Median =/ +— [ C] =12+— (10—9):12+2:14

d,
Mean deviation = Z [d,] ﬂ =7
Df 20

Hence, mean deviation about the median is 7.

X; f; £x; fixzi

A 2 2A | 2A?

2A 1 24 | aA’

3A 1 3A | 9A?

4A 1 4A | 16A°

5A 1 5A | 25A7

6A 1 6A | 36A°

Total | 7 22A | 92A7
z fi x? i z fix; ’
>
2 2
160 = 92A _(22Aj
7
2A>  484A° 2xTA? —484A>
S160= 20 A8 g0 22X TA 48
7 49 49
=160x49 = 644A% —484A% =160A* = 7840
7840
Al=""1 2 +
160 = A°=49 = A=+7

A =7 as Aisapositive integer.
We have,

CV of Ist distribution (CV ) =50
CV of 2nd distribution (CV,) = 60
c,=10andoc,=15

We know that, CV = % x100

X
v = 24100 = 50 =100
X] Xl
x]=1o;;00=20
o
Also, CV, =—=%x100

X2

48.

49.

@

©

15x100 15100
= 60= = Y =
x, e TRE®
Thus, X,-X,=25-20=5

Let the other two observations be x and y.
Therefore, the series is 1,2, 6, X, .
[+24+6+x+y

Now, mean (X) = 4.4 = S
or 22=9+x+y

Therefore, x +y=13 .00
5
Also, variance (02) =824 = lZ(Xi _g)z
n'io;

i, 824=L[GAP QAP +(LOP+x+y

—2x4.4(x+y)+2x(4.4)?]
or 4120=11.56+5.76+2.56+x2+y*—8.8 x13+38.72
Therefore, x2+ y2=97 ... (i)
But from eq. (i), we have

2+y2 +2xy= 169
From egs. (ii) and (iii), we have

.. (ii)

2xy= T2 (]
On subtracting eq, (iv) from eq. (ii), we get
x2+y? —2xy=97-72
ie. (x—-y)P?=250orx-y==£5 (V)

So, from egs. (i) and (v), we get
x=9,y=4whenx—-y=5

or x=4,y=9whenx—y=-5

Thus, the remaining observations are 4 and 9.
Required difference =5

The given data is 36, 72, 46,42, 60,45, 53, 46, 51,49
Arranging the data in ascending order,
36,42,45,46,46,49,51,53, 60,72

Number of observation = 10 (even)

Median (M)

th th
(I;j observation + [I; + 1) observation

2
1 th ) 1 th )
(Zoj observation + (20 + 1) observation
2
_ 5"observation + 6" observation _46+49 _ ., ¢
5 .
X; |x; — Ml

36 | 36-47.5/=115
42 | |42 —47.5/=
45 | 45 _47.5/=
46 |46 —47.5|=1.5
46 | |46 -47.5=1.5
49 | 149 -47.5/=15
51 | |51-47.5=
53 |53 -47.5|=5.5
60 |60 —47.5|=12.5
72 | [72-47.5/=245
2x;— M| =
*. Mean deviation about median
2Ux-M| 70
n 10
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2 2
ZX (ZX 1000 60\ _ value of 5th term + value of 6th term

50. (¢) o°= = -l = =100-36=64 2

N L N 10 10 Xx+x+2 2(x+])

= = =x+1
G:ngl 2+3+4 ’

__ 1+243+44+5 But Median = 63, is given.

S1. @ Mean (x) = s 0 So,63=x+1=x=62

SD=c= \/%(1+4+9+16+25)—9 =/N11-9 =\/§
2+4+6+8+10
5

. 1
Hence, variance = — ), (x;—X)
n

52. @ x-= 6

2

. %{(16)+4+0+4+16} =?= 8

53. () Range=Maximum observation —Minimum observation
=9-2=7
-1+0+4
54. () Mean=——F—"=1
- 1=1[+]0 1]+ [4—1]

M. D (about mean) = 3 =2

55. () Ifeach item of a data is increased or decreased by the

same constant, the standard deviation of the data
remains unchanged.

ASSERTION - REASON TYPE QUESTIONS

56. (c) Assertion is correct. Itisa formula.
Reason is incorrect.

Sum of the deviations from mean (X) is zero.

57. (d) Assertion is incorrect but Reason is correct.

58. (c) If each observation is multiplied by k, mean gets
multiplied by £ and variance gets multiplied by k2.
Hence the new mean should be 2X and new variance
should be k2c2.
So Assertion is true and Reason is false.

59. (b) Both Assertion and Reason are correct but Reason is
not the correct explanation for Assertion.

_ 2494+49+3+6+9+4 42
60. (@ Mean (X) = 7 == 6
X |e-X  4+3+3+3+0+3+2 18

MD (X) = E— = 7 =7:2.57

CRITICALTHINKING TYPE QUESTIONS

61. (c) Sumof6numbers=30x6=180

Sum of remaining 5 numbers =29 x 5 = 145
.. Excluded number = 180 — 145 = 35.

Sum of 20 observations=20 x 15.5=310
Corrected sum=310-42+24=292

292
So, corrected Mean = E =14.6

62. (@)

63. (b

64. (b) Givenobservationsare29,32,48,50,x,x+2,72,78,84,95.

Number of observations = 10
As per definition

value of % th term + value of (% + 1) th term

median = 3

Total sum of 13 observations = 14 x 13 =182

Sum of 14 observation =7 x 12+7 x 16
=84x112=196

So, the 7" observation =196 —182=14

The first nnatural numbersare 1,2, 3, ................ n

1+2+3+4+..+n  n(n+l) n+l

n 2n 2

65. (0

66. (a)

Their mean, X =

[ The sum of I n natural numbers is n(n+l) ]
2

Z(Xi_f)2
n

Now, Variance = gt=%&"t 77

f2

1 2 .
= —[Z(xiz —2Xx; +f2)J: Zx, —2)?2x’ + 20
n n n n
2 2 2
I g :2__(2_]
n n n
[Since frequency of each variate is one]
.. 2 n(n+1)(2n+1)
. le - — .
6
, n(n+1)(2n +1) ((n +1) jz
.. Variance = -
6n 2
_ (n+D@2n+D)  (n+1)
6 4
_ (w4 ) 2n+1_n+1) _(n+D(n-1) _ n? -1
6 4 12 12
67. (c) Calculation for Mean and Standard Deviation
X; fi Sixi fix’
6 2 12 72
10 4 40 400
14 7 98 1372
18 12 216 3888
24 8 192 4608
28 4 112 3136
30 3 90 2700
130 |Sf=40 [Sfx=760 | Tfix?=16176
Sfixi _ 760
Mean = Y 20 " 19
2 i 52
[Shix _ESf,.x,. ¢ _ 16176 87608
SD-=\"sr ks 3 20 6401
=404.4-361 =/43.4 =6.59.
Hence, Mean =19, S.D.=6.59.
68. (d) After arranging the terms in ascending order median

o (nen)™
isthe > termi.e., 5™ term.

Here, we increase largest four observations of the set
which will come after 5" term.
Hence, median remains the same as that of original set.
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-1+0+4

69. (d Mean (;) =—-=1

70.

71.

72.

73.

74.

©

(©)

@

@

@

3
Slxi=x| 1=1f+jo-1f+]4-1)
n
When each observation is multiplied by 2, then
variance is also multiplied by 2.
Weare given, 2,4, 5,6, 8, 17.
When each observation multiplied by 2, we get 4, 8,
10, 12, 16, 34.
. Variance of new series =22 x Variance of given data
=4x23.33=93.32

Wehaven=100, X =50,06=35,5°=25

~ MD=

We know that
o2 = ZX ( 3 x; j
2
= 25= leot)l ~(50)* = 2500 = 3" x? ~ 250000

= >x{ =252500

We have the following numbers
1,2,3,4,5,6,7,8,9,10

If 1 is added to each number, we get
2,3,4,5,6,7,8,9,10,11

Sum of these numbers, in =2+3+...+11=065
Sum of squares of these numbers.

> xf =22 +3% +..+112 =505
2 2
X3 X;
Variance (GZ)ZL—[LJ
n n

505

10
Firstten positive integersare 1, 2, 3,4, 5, 6,7, 8,9 and 10.

Sum of these numbers (zxi )= 1+2+...+10=55

~(6.5)° =50.5-42.25=8.25

Sum of squares of these numbers (Z Xi2 )
=124+2>+...+10*=385

X;
Standard deV1at10n \/ Z ( Z X: j

385

_ W—(s.s)2 =/38.5-30.25 =+/8.25
.. Variance (6%)= 8.25
We know that,

c
Coefficient of variation = —x100
X

(e}
. CV of 1st distribution = ﬁx 100
(¢}
= 50= j x100 [CV of Istdistribution = 50 (given)]
= §,= 15
(e}
Also, CV of 2nd distribution = éx 100

60x25

G
60=22x100 — o, =
= 25 = 2700

Thus, 6, ~0,=15-15=0

= o,=15

75.

76.

77.

78.

79.

80.

@

@

b)

@

©

@

We have
> (xi —§)2 =250

n:10and;=50
10

—\2
X; —X
o2 E( ) - 02—{250}
n 10
= 62525

5
Coefficient of variation = gXIOO = EXIOO =10%
X

Wehave,n=10, x=12 and Y x} =1530
o[l ) (1l Y
c =— Xi |- =) X
10 § ‘ 10% 1
= =153 144

3
Coefficient of variation = g x100 = o x100 =25%
X
Let the observations be x , X, ...., X,, and X be their
mean. Given that, variance =5 and n=20. We know
that,

Variance (62) = l (x; —i)z
n

IR

1 20 20 )
— > (xi-%) or 3 (x;=%X)* =100 ..()
20 i=1 i=1
If each observation is multiplied by 2 and the new
resulting observations are y, then

ie 5=

1
=2X 1.e,X= Ty
y,=2x 1.e., X, 3 Y
20 120

Therefore, ¥ =— Zyl Z2x
0o 201 =1

1 20
=2— ) X;
1 20; 1
ie, y=2x or X = Ls
On substituting the values of x, and X in eq. (i), we get

001 1) = 2
Z(—yi——?j =100 i.e., 2 (¥ —¥)" =400
o\ 2 i=1
Thus, the variance of new observations

1

= —x400=20=2%x5

20
We know that, if any constant is added in each
observation, then standard deviation remains same.
.. The standard deviation of the observations
atk b+k,ct+k d+k,e+tkiss.
Standard deviation is dependent on change of scale.
Therefore, the standard deviation of kx |, kx,, kx,, kx,,

kx; isks.
Mean ofa, b,8,5,10is 6

a+b+8+5+10 .
> ————————=6=g+b=7 ..(3)

5
Variance of a, b, 8, 5, 101s 6.80



81.

82.

84.

85.

STATISTICS
(@624 (b—6) +8—6) +(5—6)% +(10—6)? If now each observation is divided by a, then
= < = 6.80 a 3 & 10
;'ﬁ‘;"r ........ "r;"r n_z+10=§+10a
= 4% 12a+36+(1—-a)®+21=34 [usingeq. (i)] n Ca o
= 242 14q+24=0=ad%—-Ta+12=0 87. (c¢) Lettheitemsbea,,a,,........ , 8,
= a=3o0or 4 = b=4 or 3 then§:a1+a2+ ........ +a,
". The possible values of a and barea=3 and b= 4 n
or,a=4andb=3 Now, according to the given condition:
(a) 0)2624,0)2/:5,)6:2,)/:4 iz(a1+1)+(a2+2)+ ........ +(an+n)
Ig .2 2 g2 2 n
—_ x5 - 2 = 4; —_ = 4 = 5 <~ 1T+ T+........ ~
52 7 -(2) SZy, ()2 2 5, 1243 +n:X+n(r21+1)
2 . 2 _ : <) = n 11
2% =403y =105 = Z(x, *i ) 145 (using sum of n natural nos.)
= D (x5 +¥;)=5(2)+5(4)=30 _x, ol
Variance of combined data o8
= iZ(x-z +y~2)—(LZ(x~ + )jz 45 5 1 . (Ccl)assmid-value ®f fx d=xM @& fd?
o=\ ) (o=t 10 2
) 0-10 5 2 10 -20.7  428.49 856.98
2 (4 =%) 10-20 15 10 150 —10.7  114.49 11449
(@ [Ifinitially all marks were x; then Giz =i 20-30 25 8 200 -0.7 0.49 3.92
N 30-40 35 4 140 93  86.49  345.96
Now each is increased by 10 40 -50 45 6 270 193 372.49 2234.94
¥ [(510)-( +10)]2 Z(xl_ _;)2 Sf=30 =fx =770 Tfd? = 4586.7
2= — i =52 Efx 7170
Hence, Variagce will not change even after the grace Now, standard deviation (S.D)
marks were given. >
fd 4586.70
83. () Required mean= —Z(2x +3) \} \/ =12.36
1
2|~ 3 ) RS Coeffof SD= 22 —@—0480
= 2w [# = 2 Dok |43 = 2% 43 oo M 257
nig n o\ Coeft of variation = Coeffof S.D x 100
(@ Mean of n observations is 89. @@ C.V.(Istdistribution) :6(()).480 ><21100=48.
2 A2 42 2 . (@ .V. (Ist distribution) = 60, c, =
+27+3 +..+0° _n@+D@n+1) C.V. (2nd distribution) = 70, 5, = 16
no 6n Let x; and X, be the means of 1st and 2nd
From the description of the problem: C .
distribution, respectively, Then
(n+1)2n+1) 46n S -
e 11 C.V. (Istdistribution) = —" 100
X
= 11x(2n?+3n+1)=6x46n 21 _1 21
= 22n2+33n+11=276n = 22n2+243n+11=0 5 60=—"100 or 3 =100 =35
= 22n2-242n-n+11=0 ! S, .
= 22n(n -11)—1(n-11)=0 and C.V. (2nd distribution) = N 100
= (—11)(22n-1)=0 2
1 16 16
Now.22n-1=0 = n=— ie,70= = 100 o ¥, =—"100=22.85
’ 22 X 70
which is discarded as n cannot be a fraction. (10)2 -1 99
n-11=0 = n=11 90. @ Variance:T:E
() Mean of four observations = 20
total observations =20 x 4 =80 SD-= f% =./8.25=287
When add c in each observation total observation will 12
91. (¢) As given : marks of 10 students out of 15 in the

86.

be 80 + 4¢, then new mean =22
According to the question,
80+4c=22x4 = 80+4c=88 = 4¢c=8 = c=2

(¢) Let x be a set of observations given as

ascending order are 40, 50, 60, 70, 70, 75, 80, 80, 90, 95
Total number of terms = 15 and 5 students who failed

are below 40 marks, median = (nTH) th term

th
= (152+1) term = 8™ term = 60
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PROBABILITY-I

CONCEPT TYPE QUESTIONS

Directions : This section contains multiple choice questions. Each
question has four choices (a), (b), (¢) and (d), out of which only
one is correct.

1+4p 1-p 1-2

If 1 and 3 P are the probabilities of three
mutually exclusive events, then value of p is
1 1 1 2
@5 ©®3 ©5 @73
2.  Which of the following cannot be the probability of an
event?

(@ 273 (b) —1/5 (¢ 15% (d) 0.7
3.  Probability of an event can be

11
@ -07 (b 3 (c) 1001 (d) 06
4. Inan experiment, the sum of probabilities of different events
is
@ 1 (b) 05 () -2 d o
5. Inrolling a dice, the probability of getting number 8 is
1
@ 0 (b) 1 (© -1 @ 3
6. Ina simultaneous throw of 2 coins, the probability of having
2 heads is:
oL [N
@5 ®3 ©F @

7.  The probability of getting sum more than 7 when a pair of
dice are thrown is:

7 5 7
(@) 36 (b) o (©) T (d) None of these
8.  Theprobability of raining on day 1 is 0.2 and on day 2 is 0.3.
The probability of raining on both the days is
(@ 02 (b) 0.1 (¢) 006  (d) 025
9. IfA and B are two events, such that

3 1 2
P(AUB)==,P(ANnB)=—,P(A°) ==
( ) 2 ( ) ) (A7) 3

where A° stands for the complementary event of A, then
P(B) is given by:

2
@ 5

1 2 1
(a) 3 (b) 3 © 9

10.

11.

12.

13.

14.

15.

16.

In the following Venn diagram circles A and B represent two
events:

A B

The probability of the union of shaded region will be

(@ P(A)+P(B)-2P(AnB)

(b) P(A)+P(B)-P(ANB)

(c) P(A)+P(B)

(d) 2P(A)+2P(B)-P(ANB)

A single letter is selected at random from the word
“PROBABILITY”. The probability that the selected letter is
a vowel is

2 m 2 2@ o
@5 O ©5 @

A bag contains 10 balls, out of which 4 balls are white
and the others are non-white. The probability of getting a
non-white ball is

2 3 1 2
(a) 3 (b) 3 (© ) (d) 3

The dice are thrown together. The probability of getting the
sum of digits as a multiple of 4 is:

oL LS
@5 ®5 ©5 @5
Ifthe probabilities for 4 to fail in an examination is 0.2 and
that for B is 0.3, then the probability that either 4 or B fails

as
@ >.5 (b) 05 © <5 (0

2
Ifﬁ is the probability of an event, then the probability

of the event 'not A', is

9 b 11 11 4 2
@5 ®5  ©5 @
An experiment is called random experiment, if'it
(a) has more than one possible outcome
(b) 1is not possible to predict the outcome in advance
(c) Both(a)and (b)
(d) None of the above



17.

18.

19.

20.
21.

22,

23.

24,

25.

26.

PROBABILITY-I

An event can be classified into various types on the basis
of the

(a) experiment (b) sample space

(c) elements (d) None of the above

An event which has only ...... sample point of a sample
space, is called simple event.

(@) two (b) three (c) one (d) zero

Ifan event has more than one sample point, then it is called
a/an

(@) simpleevent (b) elementary event

(¢) compound event (d) None of these

When the sets A and B are two events associated with a
sample space. Then, event ‘A U B’ denotes

(@ AandB (b) OnlyA (c) AorB (d) OnlyB

If A and B are two events, then the set A ~ B denotes the
event

(@@ AorB (b) AandB (c) OnlyA (d) OnlyB

A dieis rolled. Let E be the event “die shows 4” and F be
the event “die shows even number”, Then, E and F are
(a) mutually exclusive

(b) exhaustive

(c) mutually exclusive and exhaustive

(d) None of the above

LetS={1,2,3,4,5,6} andE= {1, 3,5},then E is

@ {24 ® {36} (0 {1.2,4}(d) {2,4,6}

If A and B are two events, then which of the following is
true?

(@) P(AuB)=P(A)+P(B)

(b) P(AUB)=P(A)+P(B)-)> P(w;).Vo; €cANB
©)] P(AUB):P(A)+P(B)—P(AOB)

(d) Both (b)and (c)

A coin is tossed once, then the sample space is

(@) {H} (b) {T} (¢) {H,T} (d)Noneofthese
A set containing the numbers from 1 to 25. Then, the set of
event getting a prime number, when each of the given
number is equally likely to be selected, is

(@ {2,3,7,11,13,17}

(b) {1,2,3,7,11,19}

(© {2,5,7,9,11,13,17,19,23}

d {2,3,5,7,11,13,17,19,23}

STATEMENT TYPE QUESTIONS

Directions : Read the following statements and choose the correct
option from the given below four options.

27.

Let S be a sample space containing outcomes o,, ®,, ®,, ...,
® 1.6, S= {0, 0, ..., 0 }.

Then, which of the following is true?

I 0<P(w)<1foreachm €S

I. P(o)+P(®)+..Po)=1

III. ForanyeventA, P(A)= ZP ((Di ) ,m €A

(@ Onlyl (b) OnlyIl (c¢) OnlyIll (d) All of these

28.

29.

30.

31.

32.

33.

Which of the following is true?

I Ifthe emptyset ¢ and the sample space describe events,
then ¢ is an impossible event.

II. In the above statement, the whole sample space S is
called the sure event.

(a) Onlylistrue (b) OnlyIl is true

(¢) BothlIandIlaretrue (d) BothIandII are false

Consider the experiment of rolling a die. Let A be the event

‘getting a prime number’ and B be the event ‘getting an

odd number’.

Then, which of the following is true?

L. AorB=AUB={l,2,3}

I. AandB=ANB={3,5}

M. AbutnotB=A-B={2}

IV. NotA=A'={l,5,6}

(@) Onlylistrue (b) OnlyIl istrue

(¢) M andIIistrue (d) OnlylIVistrue

A letter is chosen at random from the word

‘ASSASSINATION’.

6
L The probability that letter is a vowel is e

II. The probability that letter is a consonant is % .
(@) Onlyliscorrect.

(b) Both Iand II are correct.

(c) Onlyll is correct.

(d) Both are incorrect.

A die is thrown.

1
I Theprobability of a prime number will appear is 7

II.  Theprobability of a number more than 6 will appear is 1.
(@) Onlyliscorrect.

(b) OnlyIl is correct.

(c) BothIandII are correct.

(d) BothIand Il areincorrect.

A card is selected from a pack of 52 cards.

2
L The probability that card is an ace of spades, is 5

26
II. The probability that the card is black card, is 5

(@) Onlylis false. (b) Onlyllis false.

(c) BothIandIlarefalse. (d) BothIand IIaretrue.
A die is rolled, let E be the event “die shows 4” and F

be the event “die shows even number”. Then

L. E and F are mutually exclusive.

II. E and F are not mutually exclusive.

(@) Only I is true. (b) Only II is true.

(c) Neither I nor II is true. (d) Both I and II are true.



PROBABILITY-I

257

34.

3s.

36.

37.

38.

Consider the following statements.

I If an event has only one sample point of the sample
space is called a simple event.

II. A sample space is the set of all possible outcomes of

an experiment.
(@) Only I is true. (b) Only II is true.

(c) Both I and II are true.(d) Both I and II are false.

Consider the following statements.

I Ifan event has more than one sample point it is called
a compound event.

II. A setof events is said to be mutually exclusive if the
happening of one excludes the happening of the other
ie.ANB=¢.

II. An event having no sample point is called null or

impossible event.
(@ I andII are true (b) II and III are true.
(¢c) L, II and III are true. (d) None of them are true.
Consider the following statements.
. P(AorB)=P(AuB)=P(A) + P(B),
where A and B are two mutually exclusive events.
I. P(not‘A’)=1-P(A)=P(A),whereP(A) denotes the
probability of not happening the event A.
II. P(A n B)=Probability of simultaneous occurrence of

A and B.
(@ I, II are true but III is false.

(b) 1, III are true but II is false.

(c) 11, III are true but I is false.

(d) All three statements are true.

Two dice are thrown. The events 4, B and C are as follows:
A : getting an even number on the first die.

B : getting an odd number on the first die.

C : getting the sum of the numbers on the dice < 5.
Then,

L A’: getting an odd number on the first die

. AandB=AnNnB=4¢

M. BandC=BnC={(1,1),(1,2),(1,3),(1,4),(3,1),(3,2)}
(@ OnlyI and II is false.

(b) Only II and III is false.

() AL IT and III are false.

(d) AL IT and III are true.

If 4 and B are events such that P(4) = 0.42, P(B) = 0.48
and P(4 and B) = 0.16. then,

I P(not A)=0.58

II. P(notB)=0.52

. P(A or B) =0.47

(@) Only I and II are correct.

(b) Only II and III are correct.

(c) Only I and III are true.

(d) All three statements are correct.

39. If E and F are events such that P(E) = % , P(F) =% and

1
P(E and F) = IE then,

5
L. PEorF)= 3

3
II. P(not E and not F) = 3

(@ Only I is true. (b) Only II is true.
(c) Both I and II are true. (d) Neither I nor II is true.

MATCHING TYPE QUESTIONS

Directions : Match the terms given in column-I with the terms
given in column-II and choose the correct option from the codes

given below.

40. A dieis thrown. Then, match the events of column-I with
their respective sample points in column-II.

Column-1I Column -11
A. anumber less than 7. 1. {3,4,56}
B. a number greater than 7. 2. {6}
C. amultiple of 3. 3. {1,2,3}
D. anumber less than 4. 4. {3,6}
E. aneven number greater than 4. | 5. {}
F. anumber not less than 3. 6. {1,2,3,4,5,6)
Codes
A B C D E F
@ 6 5 4 3 2 1
b)) 1 2 3 4 5 6
c 5 6 4 3 2 1
d 3 4 5 6 2 1

41. Adieisthrown. IfA, B, C, D, E and F are events described
in above question. Then, match the events of column-I
with their respective sample points in column-II.

Column-1I

Column -11

AUB
ANB
BuC
EnF
DnNE
A-C

Tmommuowe

1. {1,2}

2. ¢

1,2,3}
1,2,4,5)
6)

3,6)
1,2,3,4,5,6

3
4. |
5.
6
7

{
.
{
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42,

43.

44.

PROBABILITY-
Column-I Column-II 45. Column-I Column - 11
A If E; and E, arethetwo | 1.E;NE, =E; 5
mutually exclusive events, A. Three coins are tossed L T
tlt}en d h 2 (B —E E ~E.)—E once. The probability
B. I E, and E, are the ( 1 Z)U( 10 2)_ 1 of getting all heads,is
mutually exclusive and
exhaustive events, then . 2
’ B.  Two coins are tossed 2. =
C. If E; and E, have 3.E;NE, =¢,E, UE, =S 3
common outcomes, then simultaneously. The
D. IfE, andE, aretwo 4.E NEy, =¢ probability of getting
events such that exactly one head, is
E] (e EZ’ then 1
Codes C. A die is thrown. The 3. 3
A B C D probability of getting
@ 1 2 3 4 a number less than or
b 4 3 2 1 equal to 4, is
1
() 2 3 4 1 D. Two dice are thrown 4. -
@ 1 4 2 3 - . 2
Match the proposed prot?ab.ility under column I with the ;lrr(r)ll;l abai?if;}?uosfyé ettir? g
appropriate written description under column II. the sum as a prime
Column-I Column-II - number is
. . .. es
(Probability) | (Written description) A B C D
A. 0.95 1. An incorrect assignment @ 3 4 1 2
B. 0.02 2. No chance of happening b 4 3 2 1
C. -03 3. Asmuch chance of happening as not © 4 3 1 2
. d 3 4 2 1
D. 05 4. Very likely to happen 46. Let A, B and C are three arbitrary events, then match the
E. 0 5. Very little chance of happening columns and choose the correct option from the codes given
Codes below.
A B CODE Column -1 Column‘- II
(events) (Symbolic form)
@ 4 5 1 3 2 —
A. Only A occurs . AnBNC
® 1 2 3 4 5
B. Both A and B, but no C 2 AnBnC
0 3 2 4 5 1 oceur
@5 23 41 C. All three events occur 3. AnBNC
A and B are two events such that P(A) = 0.54, P(B) =0.69 D. At least one occur 4 AUBUC
andP(ANB) =0.35. E  None occurs 5 AnBnC
Then, match the terms of column-I with terms of column-II. Codes
Col 1 Col 11 A B CDE
oumn- oumn- @ 3 2 5 1 4
A. P(AUB) . 034 b 3 5 2 4 1
B P(A'nB) 2. 019 c 3 5 4 2 1
C. P(ANB) 3. 012 @1 5 4 2 3
D. P(BNA) 4 088 47. Column -1 Column - II
A. A possible result of |1. Complementary
Codes arandom experiment event
A B C D is called
@ 4 3 2 1 B. The set of outcomes [2. An event
® 1 2 3 4 is called the
C. Any subset E of a |3. Sample space
c© 2 3 4 1 .
sample space S is
@3 2 1 4 called
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D. For every event A, |4 Outcome 51. A coin is tossed 3 times, the probability of getting exactly
there corresponds m
another event A’ called two heads is 3 The value of ‘m’ is
the to A
Codes t @ 1 (b) 2 (© 3 (d) 4
A B CD 52. Adieisthrown. Let 4 be the event that the number obtained
@ 4 3 2 1 is greater than 3. Let B be the event that the number obtained
b 4 2 3 1 is less than 5. Then P(AUB) is
c 1 3 2 4 3 2
@ 1 2 3 4 @ 3 ® 0 (© 1 (d) 3

48. LetA and B be two events related to a random experiment. . . .
P 53. In a simultaneous toss of two coins, the probability of

Column -I Column - II
A P(AUB) I.* Probability of getting exactly 2 tails is = . The value of m +nis
non-occurrence of A. n
No. of fav. outcome (@ 1 (b) 4 (© 5 d 2
B. P(ANB) 2. Total outcome 54. A die is thrown. The probability of getting a number less
_ » than or equal to 6 is
C.  PA) 3. Probability that at least @ 6 ®) 1 © 2 @ 5
one of the events occur.
D. P(A) 4. Probability of simultaneous ASSERTION - REASON TYPE QUESTIONS
occurrence of A and B.
Codes Directions : Each of these questions contains two statements,
A B C D Assertion and Reason. Each of these questions also has four
@ 3 4 1 2 alternative choices, only one of which is the correct answer. You
(b) ; i g ‘1‘ have to select one of the codes (a), (b), (c) and (d) given below.
c
Ed)) 31 4 2 (a) Assertion is correct, reason is correct; reason is a correct
49. Column -I Column - IT explanation for assertion.
(Experiment) (Sample space) (b) Assertion is correct, reason is correct; reason is not a correct
A. A coin is tossed . {HI,H2, H3, H4, H5, He6, explanation for assertion
three times. T1, T2, T3, T4, TS5, T6} (c) Assertion is correct, reason is incorrect
B. A coin is tossed 2. {HH,HT,T1,T2,T3,T4, (d) Assertion is incorrect, reason is correct.
two times. TS, To} 55. Assertion : Probability of getting a head in a toss of an
C. A coin is tossed 3. {HHH, HHT, HTH, THH,
and a die is thrown. THT, TTH, HTT, TTT} unbiased coin is — .
D. Toss a coin and then|4. {HH, TT, HT, TH} 2
throwing it second Reason : In a simultaneous toss of two coins, the probability
time if a head occurs.
If a tail occurs on the foettine ‘no tails’ i l
first toss, then a die is otgetting notalls 1s 4
rolled once. 56. Assertion : In tossing a coin, the exhaustive number of
Codes cases is 2.
A B C D Reason : If a pair of dice is thrown, then the exhaustive
@ 3 4 2 1 number of cases is 6 x 6 = 36.
by 4 3 1 2 57. Assertion : A letter is chosen at random from the word
Efl)) i g é ? NAGATATION. Then, the total number of outcomes is 10.
Reason : A letter is chosen at random from the word
INTEGER TYPE QUESTIONS ‘ASSASSINATION’ Then, the total number of outcomes is
13.
Directions : This section contains integer type questions. The 58. Consider a single throw of die and two events.
answer to each of the question is a single digit integer, ranging A =the number is even = {2, 4, 6}
from 0 to 9. Choose the correct option. B = the number is a multiple of 3= {3, 6}

50. Two dice are thrown simultaneously. The probability of

4 2 1
Assertion : P(A UB) =% = 3 and P(ANB)= 5

- 1 .
obtaining a total score of seven is —. The value of ‘m’ is
m

W | —

- — 2
@ 3 (b) 2 () 6 d 9 Reason : P(ANB) =P(AUB) =1-7 =
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CRITICALTHINKING TYPE QUESTIONS

Directions : This section contains multiple choice questions.
Each question has four choices (a), (b), (c) and (d), out of which
only one is correct.

59.

60.

61.

62.

63.

64.

65.

66.

67.

In a school there are 40% science students and the remaining
60% are arts students. It is known that 5% of the science
students are girls and 10% of the arts students are girls.
One student selected at random is a girl. What is the
probability that she is an arts student?

1 b 3 1 d 3

@ 3 ® 5 © 3 @ 3

A bag contains 10 balls, out of which 4 balls are white and
the others are non-white. The probability of getting a
non-white ball is

2 3 1 2
() 3 (b) 3 © 3 (d) 3

In a leap year the probability of having 53 Sundays or 53
Mondays is

2 3 4 5
@S ®F ©5 @3

A fair die is thrown once. The probability of getting a
composite number less than 5 is

1 1 2
@ 3 ® < © 3
The probability that a two digit number selected at random
will be a multiple of ‘3” and not a multiple of °5’ is

) o

14
15 15 © 73 @5
Three identical dice are rolled. The probability that the same

number will appear on each of them is:

1 1 1 3
a) — b) — c) — d) —
(@) ‘ ()36 ()18 ()28
The probability that a card drawn from a pack of 52 cards
will be a diamond or king is:

2 4
@@ 7 b

1 2 4 1
a) — b) — c) — d —
@ 52 ®) 13 © 13 @ 13
Events 4, B, C are mutually exclusive events such
3x+1 1- 1-2
that P(4) = 2 ,P(B):Tx and P(C) = ——

The set of possible values of x are in the interval is

® |33

@ |33

A coin is tossed repeatedly until a tail comes up for the
first time. Then, the sample space for this experiment is
(@) {T,HT,HTT}

(b) {TT,TTT, HTT, THH}

(¢) {T,HT,HHT, HHHT, HHHHT, ...}

(d) None of the above

@ [0,1]

68.

69.

70.

71.

72.

73.

74.

75.

76.

The probability that a randomly chosen two-digit positive
integer is a multiple of 3, is

1 1
: © 5 @3
If M and N are any two events, the probability that atleast
one of them occurs is ...

@ PM)+PN)-2P(MNN)
(b) P(M)+P(N)- P(MNN)
(¢ P(M)+P(N)+ P(MNN)
(d) P(M)+P(N)+ 2P(MNN)

1 1
@ 5  ® 3

IfP(AUB) = P(ANB) for any two events A and B, then
(@ P(A)=P(B) (b) P(A)>P(B)

(c) P(A)<P(B) (d) None of these

If A and B are mutually exclusive events, then

@ P(A)<P(B) (b) P(A)=P(B)

() P(A)<P(B) (d) None of these

IfA, B and C are three mutually exclusive and exhaustive
events of an experiment such that 3P(A) = 2P(B) = P(C),
then P(A) is equal to ...

1 2 5 6
@ 11 (b) 11 © 11 (d) 11

A coin is tossed twice. Then, the probability that atleast
one tail occurs is

1 1 1 3
@5 ®5  ©3 @7
While shuffling a pack of 52 playing cards, 2 are
accidentally dropped. The probability that the missing cards

to be of different colours is

I 2
@5 ®5 O3
In a leap year, the probability of having 53 Sundays or 53
Mondays is

27
@ 5

2 3 4 5
@ > ®5 ©5 @:7
Two events 4 and B have probabilities 0.25 and 0.50
respectively. The probability that both 4 and B occur
simultaneously is 0.14. Then the probability that neither A
nor B occurs is
(@ 039
(¢ 011

(b) 025
(d) None of these

If, P(B):%,P(AmBmE):%

and P(CANBNC) %, then P(BNC) is

1
@) ®) &

O | —

© T3 @
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HINTS AND SOLUTIONS

CONCEPT TYPE QUESTIONS

1. @
2. M
3 ()]
4. (@
5. (@
6. (a
7. O
8. @
9. ()

It+dp 1-p 1-2p are probabilities of the three

E >

4 2 2
mutually exclusive events, then
e JPT P U P s P!
2
and 0< 172 17P 172
4 2 2
1 3 1 11 5
——<p<Z,-1<p<l,——<p<—,—<p<=
4 P 4 P 2 P 22 P 2
RPN
=P

[The intersection of above four intervals]

p:E

Probability of an event always lies between 0 and 1.
(both inclusive)

Number 8 does not represent on dice.

Let S be the sample space.

Since, simultaneously we throw 2 coins
S={HH, HT, TH, TT}

~n(S)=22

Now, Let E be the event getting 2 heads i.e. HH
~.n(E)=1

n(E) 1

Thus, required prob = =
nS) 4

Heren (S)=62=36
Let E be the event “getting sum more than 7” i.e. sum
of pair of dice=8§, 9, 10, 11, 12
2,6) (3,5 44 (5,3 (6,2
(3,6) (4,5 (5,4 (6,3)
4.6 6.5 (6.4
(5,6) (6,5) (6,6)

n(E)=15
Required prob = nB)_15_5
n(S) 36 12
From the given problem :

3 1
PAUB)= 7. PANB)= 7

P(A%)= % =1-P(A)

10.

11.
12.

13.

14.

15.

16.

17.

18.

)

©
®)

©

©
@

©

©
©

1
3

P(A UB)=P(A)+P(B)—P(A " B)
= P(B)=P(AUB)+P(A NB)-P(A)
301 1 1 2

4 " 4 3 3 3
From the given Venn diagram the shadow region is
n(A)+n(B)—n(ANB).
Probability of the union of the shaded region is
P(A)+P(B)-P(ANB)

= P(A)zlfgz

1+2+1_ 4

11 11

Required probability =

Total no. of balls =10

No. of white balls =4

No. of non-white balls=10—-4=6
ced prob 6 3

So, Required pro 0-3

Total exhaustive cases = 62=36

Following 9 pairs are favourable as the sum of their

digits are multiple of 4

i.e,4or8or12

(1,3),(2,2),3,1),(2,6),(3,5), (4, 4),

(5,3),(6,2),(6,6)

9 1
.. Required probability = 6 = 2

2
Let P(4) =1

Plnot A) = 1 — P(4) =1-2>=—
(not 4) =1 — P(4) 111

In our day-to-day life, we perform many activities which
have a fixed result no matter any number of times they
are repeated. Such as, given any triangle, without
knowing the three angles, we can definitely say that
the sum of measure of angles is 180°.

When a coin is tossed it may turn up a head or a tail,
but we are not sure which one of these results will
actually be obtained. Such experiments are called
random experiments.

Events can be classified into various types on the
basis of the elements they have.

If an event E has only one sample point of a sample
space, then it is called a simple (or elementary) event.
In a sample space containing n distinct elements, there
are exactly n simple events.

For example, in the experiment of tossing two coins, a
sample space is

S={HH, HT, TH, TT}

There are four simple event corresponding to this
sample space. There are E, = {HH}, E, = {HT},
E,={TH} andE,= {TT}
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20.
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If an event has more than one sample point, then it is
called a compound event.

For example, in the experiment of “tossing a coin thrice”
the events

E: ‘exactly one head appeared’

F: ‘atleast one head appeared’

G: ‘atmost one head appeared’ etc.

are all compound events. The subsets of associated
with these events are

E={HTT, THT, TTH}

F={HTT, THT, TTH, HHT, HTH, THH, HHH]
G={TTT, THT, HTT, TTH}

Each of the above subsets contain more than one
sample point, hence they are all compound events.
Recall that union of two sets A and B denoted by
A U B contains all those elements which are either in
A or in B or in both. When the sets A and B are two
events associated with a sample space, then A" U B’
is the event ‘either A or B’ or both’. This event
A" UB'isalsocalled ‘A or B’.

Therefore, event ‘AorB’=AUB

={0:0eAorneB}

We know that, intersection of two sets A ~ B is the

set of those elements which are common to both A
and B, i.e., which belong to both ‘A and B’.

Thus, ANB={0w:®weAand w € B}

For example, in the experiment of ‘throwing a die twice’
Let A be the event ‘score on the first throw is 6’ and B
is the event ‘sum of two scores is atleast 11°. Then,
A={(6,1),(6,2),(6,3),(6,4),(6,5),(6,6)}.

and B= {(5, 6), (6, ), (6,6)}

So, AnB={(6,5),(6.,6)}
Let E = The die shows 4 = {4}
F = The die shows even number
=1{2,4,6}
S EnF={4}=¢
Hence, E and F are not mutually exclusive.
Giventhat S={1,2,3,4,5,6} andE= {1, 3,5}
Then, E=S-E={2,4,6}
To find the probability of event ‘A or B’, i.e.,
P(AUB). If S is sample space for tossing of three
coins, then
S= {HHT, HHH, HTH, HTT, THH, THT, TTH, TTT}
Let A= {HHT, HTH, THH} and B= {HTH, THH, HHH}
be two events associated with ‘tossing of a coin thrice’.
Clearly, A _B={HHT, HTH, THH, HHH}
Now, P(A w B)=P(HHT) +P(HTH) + P(THH) + P(HHH)
If all the outcomes are equally likely, then

111 1 4 1

P(AUB)=—4—+—+-=—=—
8 8 8 8 8 2

Also, P(A) = P(HHT) + P(HTH) + P(THH) = %

25. (¢)

26. @

and P(B) = P(HTH) + P(THH) + P(HHE) = >

33 6
Therefore, P(A)+P(B)=§+§=§

Itis clear that P(AUB) = P(A)+P(B)

The points HTH and THH are common to both A and
B. In the computation of P(A) + P(B) the probabilities
of points HTH and THH, i.e., the elements of A" B are
included twice. Thus, to get the probability of
P(A U B) we have to subtract the probabilities of the
sample points in A ~B from P(A) + P(B).

ie, P(AUB)=P(A)+P(B)-> P(w;),Ve;eANB
=P(A)+P(B)- P(ANB)

Thus, we observe that,

P(AUB) = P(A)+P(B)—P(AmB)

A coin is tossed once, then the sample space is
S={H, T}

Let the setbe S

Then, S={1,2,3,4,5,6,7,8,9,10,11,12,13, 14, 15, 16,
17,18,19,20,21,22,23,24,25}.

Now, let the event E = Getting a prime number when

each of the given number is equally likely to be selected
E={2,3,5,7,11,13,17,19,23}

STATEMENT TYPE QUESTIONS

27. @

28. (¢)

29. (¢)

30. ()

3. ()

Let S be the sample space containing outcomes
0, @y, ..., 1.6, 5= {0, 0, ..., 0}

It follows from the axiomatic definition of probability
that

L.0<P(w)<1foreachw €8S

IL. P(w,) +P(w,) + ...+ P(w ) =1

III. For any event A, P(A) = ZP(U)i ),(ni eA.

The empty set ¢ and the sample space S describe
events. Infact ¢ is called and impossible event and S,
i.e., the whole sample space is called the sure event.
Here,S=1{1,2,3,4,5,6},A={2,3,5} andB={1, 3, 5}
Obviously

I. ‘AorB’=AUB={1,2,3,5}

II. ‘AandB’=AnB={3,5}

II. ‘Abutnot B’=A-B= {2}

IV. ‘notA’=A"'={1,4, 6}

The word ‘ASSASSINATION’ has 13 letters in which
there are 6 vowels viz. A4A4IIO and 7 consonants
SSSSNNT.

\ n(S)= 13, No. of vowels =6

\ Probability of chosing a vowel = %

No. of consonants = 7
7
\ Probability of chosing a consonant = T
In this case, the possible outcomesare 1,2, 3,4, 5 and 6.
Total number of possible outcomes = 6.
1. Number of outcomes favourable to the event "a
prime number" =3 (i.e., 2, 3,5)
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31
P(prime number)=—=—
(p ) 532

II. Number of outcomes favourable to the event "a
number more than 6" =0

0
P(anumber more than 6) = 5 =0

I Thereis 1 ace of spade.

wn(d) =1, n(S) =52

Probability that the card drawn is
n(A) 1
n(S) 52
. There are 26 black cards.

n(A) =26, n(S) =52

Probability of getting a black card

_26 1

T2 2
When we throw a die, it can result in any one of the six
number 1,2,3,4,5,6
and S={1,2,3,4,5,6}
E (die shows 4) = {4}
F (die shows even number) = {2, 4, 6}
ENnF={4=EnF+¢
= FE and F are not mutually exclusive.
By Definition, both the given statements are correct.
By Definition, all the three statements are correct.

an ace of spade=

By definition, All the three statements are true.
B: gettmg an odd number on the first die.
= {(1,1D,(1,2),(1,3),(1,4),(1,5),(1,6),3, 1),
(3,2),(3,3),(3,4),(3,5),(3,6),(5, 1), (5,2),
(5,3),(5,4),(5,5), (5, 6)}
C:{(1,1),(1,2),(1,3),(1,4),(2,1),(2,2),(2,3),
(3,1),(3,2), (4, 1)}
P(notA)=1-0.42=0.58
P(notB)=1-P(B)=1-0.48=0.52
P(AorB)=P(AUB)
=P(A)+P(B)-P(ANB)
=0.42+0.48-0.16=0.74
L PEorF)=P(EUF)
=P(E)+P(F)-P(ENF)
_1 1 1 _2+44-1_5
+ —_— f—
"4 28 8 8
II. not Eandnot F= ENF'=(EUF)'
. P (not £ and not F)

=P(EUF)' =1-P(EUF) =1-

B

o | L
o0 | W

MATCHING TYPE QUESTIONS

40.

@

A. anumber lessthan 7= {1, 2,3,4, 5,6}

B. anumber greater than 7 = {} = f(". the maximum
number on a die is 6, so there cannot be a number
on die greater than 7).

C. amultipleof3={3,6}.

41.

42.

43.

44.

b)

)

@

@

D. anumber less than4 = {1, 2,3}

E an even number greater than 4 = {6}

F. anumber notlessthan 3 = {3,4, 5, 6}

A. Now, A U B = The elements which are in A or B
=1{1,2,3,4,5,6} U ¢={1,2,3,4,5,6}

B. A n B=The elements which are common in both
A and B.
={1,2,3,4,5,6} nd=¢

C. BuU C=Theelements which are in both B and C.
={}u{3,6}=1{3,6}

D. E n F = The elements which are common in both
EandF.
={6} " {3,4,5,6} ={6}

E D nE=Theeclements which are common in both
DandE.
={L,2,3}n{6}=¢

F. A—C=Theelements which are in A but not in C
={1,2,3,4,5,6}—{3,6}={1,2,4,5}

G. D-E =Theelements which are in D but notin E
={1,2,3}-{6}={1,2,3}

H EnF=En(U-F)=EnJ{1,2,3,4,5,6}

—(3,4,5,6}]

[-U={1,2,3,4,56}]={6} n{L,2}]=¢

L andF'=(U-F)={1,2,3,4,5,6} —{3,4,5,6}
={L2}

A. If E, and E, are two mutually exclusive events,
thenE, NE,=¢

B. IfE, and E, are the mutually exclusive and exhaustive
events,then E, "E,=¢and E, UE,=S
where, S is the sample space for the events E | and
E,

C. IfE, and E, have common outcomes, then
(BE,~E))U(E,NE)=E,

D. IfE, and E, are two events such that E, — E, and
E,nE,=E,

A. Probability=0.95
That means it is very likely to happen.

B. Probability=0.02
That mean it is very little chance of happening.

C. Proabability=—-0.3
We know that, 0<P(E)<1
So, it is an incorrect assignment.

D. Probability=0.5
That means as much chance of happening as not

E Probability=0
That means no chance of happening.

Using the relation,

A. P(AUB) =P(A)+P(B)- P(ANB)

=0.54+0.69-0.35
=1.23-0.35=0.88
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47.
48.
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B. P(A'nB)=P(AUB)

=1-P(AUB)
=1-0.88=0.12

C. P(ANB')=P(A only)

=P(A)— P(ANB)
=0.54-0.35=0.19

D. P(BNA')=P(Bonly)

=P(B)- P(BNA)=0.69-0.35=0.34

A. S={HHH, HHT, HTH, THH, HTT, THT, TTH, TTT}

n(S)=8
E= {HHH}, n(E)=1

1
Required Prob = 3

B. S= {HH, HT, TH, TT} = n(S) =4

E= {HT, TH} =n(E)=2

2 1
Required prob=— = —
equired prob=" = -

C S={1,2,3,4,5,6} =>n(S)=6

E={1,2,3,4} =>n(E)=4

SR

4
Required prob = G =

D. S= [(LD,(12),...,(1,6)

2,D,(2,2),...,(2,6)
3.,1),(3,2),...,(3,6)
4,1,(4,2),...,(4,6)
5,1),(5,2),...,(5,6)
(6,1),(6,2),...,(6,6)

E =event “getting sumas 2,3,5,7, 11
E={(1,1),(1,2),(2,1),(1,4),(4,1),(2,3), 3,2), (L,6),

(2,5),(3.4),(6,1),(5.2),(4,3),(5, 6),(6,5)}
n(S)=36,n(E)=15

. 15 5
Required Prob = 3% 12
46. (b) By Algebra of Events
By the definitions.
49. (c)

@)

INTEGER TYPE QUESTIONS

50.

©

When two dice are thrown then there are 6 x 6
exhaustive cases .. n = 36. Let A denote the event
“total score of 7”” when 2 dice are thrown then

A={(1,6),(2,5),(3,4),(4.3),(5,2),(6,1)}.

Thus there are 6 favourable cases.
..m=6

m
By definition P(A) =—
n

6 1
~P(A) = Ev i
51. (¢) The sample space (S) of toss of 3 coins will be given
as:
H H H
H H T
H T H
H T T
T H H
T H T
T T H
T T T
n(S)=23=8
Let E be the event of getting exactly 2 heads
n(E)=3
Thus the probability of getting exactly 2 heads
_n@® _3
n) 8
52. (¢) A= number is greater than 3
31
= P(A) = g = E
. 4 2
B = number is less than 5 = P(B) = 5 = 3

AN B = number is greater than 3 but less than 5.
= P(ANB) = é
- P(AU B) = P(A)+ P(B)— P(A N B)
1 2 1 3+4-1
== =
2 3 6 6
53. (¢) Exactly? tails can be obtained in one wayi.e. TT. So,
favourable number of elementary events = 1

1

1
Hence, required probability = 1

=D m=1,n=4andm+n=>35.

54. () Sinceevery face ofa die is marked with a number less
than or equal to 6. So, favourable number of elementary
events = 6

Prob=—=1

oK)

ASSERTION - REASON TYPE QUESTIONS

55. (b) Assertion:S={H, T}
number of favourable event = 1

1
.. Probability = 7 (ie,H)



PROBABILITY-I

56.
57.
58.

)
)
®)

Reason : S= {HH, HT, TH, TT}
E= {HH}

. nE) 1
Probablhtyzﬁ =2

Both Assertion and Reason is correct.

Both Assertion and Reason are correct.

Both Assertion and Reason are correct but Reason is
not the correct explanation.

CRITICALTHINKING TYPE QUESTIONS

59. () Lettherebe 100 students.

60.

61.

62.

63.

64.

65.

)

®)

)
®)

)

©

So, there are 40 students of science and 60 students of
arts.

5% of40 =2 science students (girls)

10% of 60 = 6 science students (girls)

Total girls students = §

Ifa girl is chosed then

6 3
P(arts):§=z

Total no. of balls=10
No. of white balls =4
No. of non-white balls=10-4=6

3
105

Since a leap year has 366 days and hence 52 weeks
and 2 days. The 2 days can be SM, MT, TW, WTh,
ThF, FSt, St.S.

So, Required prob=

3
Therefore, P(53 Sundays or 53 Mondays) = 7

[Hint: The outcomes are 1, 2, 3,4, 5, 6. Out of these, 4
is the only composite number which is less than 5].
24 out of the 90 are two digit numbers which are
divisible by ‘3’ and not by “5°.
The required probability is therefore,

24 4

9 15
Total out comes

ien(S)=63=6x6x6
E={(1,1,1),(2,2,2),(3,3,3),(4,4,4),(5,5,5),(6,6,6)}
=n(E)=6

nE) 6 1
nS) 6x6x6 36

.. Required probability =

Total no. of cards = 52
13 cards are diamonds and 4 cards are king.
There is only one card which is a king of diamond.

.. P(card is diamond) = 13
52

66.

67.

68.

69.

70.

)

b)

)

@

4
P (card is king) = —
(card is king) =

P (card is king of diamond) = 51—2

.. P (card is diamond or king)

13,4 1 16 4
5252 52 52 13

P(A)_3x+1 P(B)— P(C)— 22x
. Foranyevent £,0< P(E) <1

- 1-2
:>Os3x3+131, 03—14x§1 and 0<— X<

= —1<3x<2,-3<x<land -1<2x<1

1 2
=>-——<x<—and-3<x<],
3 3

and —leSl
2 2

Also for mutually exclusive events 4, B, C,

P(AUBUC)=P(4)+P(B)+P(C)
= P(auBuc)=2H, 1ox 172
4 2
1+3x 1-x 1-2x
+ + <1
3 4 2
0<13-3x<12=1<3x<13
1 13
=>-—-<x<—
3 3

Considering all inequations, we get

max —l,—3,—l,l <x<min 2’1’1’2
37753 37273

The sample space is

S={T,HT, HHT, HHHT, HHHHT, ...}

2-digit positive integers are 10, 11, 12, .... 99. Thus,
there are 90 such numbers. Since, out of these, 30
numbers are multiple of 3, therefore, the probability
that a randomly chosen positive 2-digit ingeter is a

0_1
90 3
Given that, M and N are two events, then the

probability that atleast one of them occurs is
P(MUN)=P(M)+P(N)-P(MNN)

multiple of 3, is —

Given that, P(AUB)=P(ANB)
=A=B=P(A)=P(B)



PROBABILITY-I

Given that A and B are two mutually exclusively events
Then,

P(AUB)=P(A)+P(B) [~(AnB)=¢]
since, P (AUB) <1

- P(A)+PB)<1

= P(A)+1-P(B)<I

= P(A)<P(B)
Let 3P(A) = 2P(B) = P(C) = p which gives

P(A):g,P(B):% and P(C) =p
Now, since A, B, C are mutually exclusive and
exhaustive events, we have
P(A)+P(B) +P(C) =1
p,p

—+=+p=1 —E
DERE L AT

Hence, P(A)= % = %

The sample space is S= {HH, HT, TH, TT}
Let E be the event of getting atleast one tail
- E={HT, TH, TT}

.. Required probability p

Number of favourable outcomes H(E) 3

Total number of outcomes n(s) 4

There are 26 red cards and 26 black cards i.e., total
number of cards =52

P(both cards of different colours)
=P(B)P(R) +P(R) P(B)
26 26 26 26 26 26) 26
= —X—F+—X—=2| —x— |=—
52 51 52 51 52 51) 51
Since, a leap year has 366 days and hence 52 weeks

and 2 days. The 2 days can be SM, MT, TW, WTh,
ThF, FSt, StS.

3
Therefore, P(53 Sundays or 53 Mondays) = 7

P(AUB)=P(A)+P(B)-P(ANB)
=0.25+0.50—0.14=0.61

S PA'NBY=P(AVUB))=1-P(4UB)
=1-0.61=0.39

From venn diagram, we can see that

A C

AnBnNC

ANnBANC

P(BNC)=P(B)-P(ANBNC)-P(ANBNC)



