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Time : 1 Hour] PART-4 [Total Marks : so 
♦ 

I) 

2) 

3) 

4) 

5) 

6) 

7) 

Select the following questions with proper 
alternative and answer it : 
The corner points of feasible region 
determined by the system of linear constaints 
are (2, 72); (15, 20), (40, 15). Let Z = 6x + 3y be I 8) 
the objective function. Minimum of Z occurs 
at [March - 2022) 
(A) (40, 15) (B) (15, 20) 

ccJ c2, 12J CD) ·co, oJ 
If for a linear programming problem feasible I 9) 
region is bounded, then the objective function 
has ...... ~ [March - 2022] 
(A) both maximum and minimum value 

(C) R is an -equivalence relation. 
(D) R is symmetric and transitive but not 

reflexive. 
x3 x2 • 

f(i) = - +· - + ax + b, 'r/ x e R. If /(x) is 
3 2 

one-o~e ~c~?n th~~ the minim~ value of ' . . . 
a IS ••••••••• 

(A) ! 
4 

{B) 1 
1 

{C) 2 
1 

(D) -
8 

If tan-1x = y, then ...... [March - 2022] 

(A) 0 < y < 1t 

(C) 0 < y < 1t 

1t 1t 
(B) -- < y <-

2 2 
1t 1t 

(D) -- < y < -
2 2 (B) only minimum value 

(C) only maximum value 
(D) neither maximum nor minimum value 10) . The value of sin'-1( sin 

1
:) 

• 
IS •••••• 

If A and B are two events such that A c B. 
and P(B) -:I: 0, then which of the following is 
correct ? [March - 2022) 

[March - 2022] 

1t 71t 71t 1t (A) -- (B) - {C) -- (D)-
6 6 6 6 

P(B) 
(A) P(A / B) = P(A) (B) P{A / B) < P(A) 

{D) None of these 

11) The solution set of [cor1x]2 - 6[cor1xJ + 9 so, 
is ...... where [ • ] is the greatest integer function. 

(C) P(A I B) > P(A) (A) (-oo, ·cot3] (B) [cot3, ,cot2] 
{C) [cot3,_oo) •. • (D)none of these Probability that A speaks truth is : . A coin is 

tossed. A reports that a head appears. The 
probability that actually there was head is 

• 12) cos(tan-1x), Ix I < 1 is equal to [March - 2022) 

4 1 . 1 2 
(A) - (B) - (C) - (D) -

5 2 5 _ 5 
If A is square matrix of order 3 x 3 and A • adj 
A = 101 then ladi Al = ...... . 
(A) 1 . . (B) 10 . • (C) 100 (D) 101 
If ~(A)_ = 3 and n(B) = 4 then the number of I 13) 
functions from A to B which are one-one is ...... 

(A) 43 (Bl 34 {C) 4 ! (D) 12 

Let R be the relation in the set {1, 2, 3} given 
by R = {(l, I), (2; 2), (3, 3)}. Choose the correct 
answer. [March - 2022) I 

14) 
(A) R is reflexive and symmetric but not 

transitive. 
(B) R is r~flexive and transitive but not 

symriiemc·. 
298 

(A) - X 

J1- x2 

1 
(B) Ji+ x2 

(C) - 1 
J1- x2 

X 

(D) Ji+ x2 
... 

X -5 3 

If matrix I Y 0 w is skew-symmetric then 
z 7 0 

x+y+z+w= ....... . 
(A) -3 (B) -5 (C) 7 (D) 1 l 

[

1 o 2 xl t 
If [x -5 -1] 0 2 1 4 = o, then value od. 

2 0 3 l.J 
is ...... . [March - 2022) 
(A) ±4✓3 

(C) O 

(B) ±2✓3 

(D) ±6✓3 
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is> : If A~ [ !: _.-1
2}.th~~--~~~b ~Ue o~-~~1 _t 

• • : ., • • < ~ · · [March - 2022) 

1 2 ;" , I 

15· • 1s· r ·. · · ·. 
• 1· t ,'a : • (A)'[! !] · !-·· •• \'. CB:· 4· '8_ 

16· 16~ .. ·~ -
f ••. I • t • 

. . . • Il t' ~. 1", ' 

1 --
16 .' 91 . . . ' • ' ' 

• 1' f • •.'!> 
1 

' • - • • I - , \ 

, (C) I 1 1 • • : . (D) boes ·not exist - -
4 2 .J • ;. ( f '• • · -- • , I ' 

• \ ' -• ,J • I • I t ' • 

: l8). • If A is square matrix such that A2 = A, then 
~- (I +. A)3 "'."' 8A is equal to -...... . [March - 2022] 

t ' 
: -- (A) I (B) I - A (C) A . : • -• (D) 3A 

I j, • I C , 1, J- r { ,. • - ~, Vf ~ • ~ • ~ • ~' " ♦ 11 

\ ."·... • -- .- - ~ - .J • • ~ J 

• • • • , • [ . 1 - cos8· - l • ] • • • 
17) ·Let A~ cos8 ~ 1 -cos8 where o < e <ff, 

1 cos8 . I,: • • 2 
then \ ,~= • • [March - 2022) 

(A) det(A) e (2, 4] (B) det(A) e (2, oo) 

(C) det(A) = 0 (D) det(A) e (2, 4) 

18) Let A be a nonsingular square matrix of order 
3 x 3. Then ladj Al is equal to !'..... • 

~· , t 

23) The point on the curve x2 = 2y which is 
nearest to the point (0, 5) is· ... ;.. . • • -' .. 

• [March - 2022) 
-

(A) (-2✓2, 4) • (B) (2✓2, 0) 

(C) (2'.J2., 4) 
- (D) (-2✓2, 0) 

24) Which of the following function is decreasing 

1 ,.~· ( ·x) " .. on 0,- 1 
f.! 8 I ' J 

• (A) cos 4x . i • • (B) sin x 

(C) - cos x (D) tan 4x 

25) . / (x) = x2- + 4x + 5_· has minimum value ......... •·. 

(XE R) 
• 't-· It; \" . -. .. • , 

.. ~·. (A) 4 ~ · 1 (B) 2 (C) 1 (D) - 1 

26) The interval in which y = x2 g-x is increasing is 
[March - 2022) 

. . 
f '::) (A) (2, oo) (B) (-2, 0) (C) (--oo, oo) (D) (0, 2) t • ~: 

7t i .• 

27) J sinxdx = ......... . [March - 2022) 

0 ·, '. ,.._ ,.- .. 

(A) 0 (B) 2 • (C) 1 
•• 

(D)-2 

[March - 2022) r .. ,,~ .. . .
1 

- •t 

(A) IAl3 :' (B) IAl2 _ (C) IAI , (D) 3IAI :~' r, . 28) 'J ✓c ) dx = .......... + C. 

19) If f trt
• gl • 4 • . X - I (X - 2) 

area o an e 1s sq. uruts with vertices ; .. , : • , , 
l ~ · ... ~(- 2~ 0), (0, 4) and (0, k), then k is .. ~~;~•. ' • l • Ir r • • [March - 2022) 

r • [March - 2022) 

(A) 0, 8 (B) -8 (C) 0 (D) 0, -8 
. ;. ~ t ~ • • l-e • ! I 

~. ~ • , ' .. ( - • • ,, •I r • - • • tan I-x . . ••• • 

~Pl ,J(x) - - 4 ) , x ~ 1t is continuous at 
J' cot2x 4 

%-ff (1t) ;· It~: ,_;: ti,, 

- - then / - = ...... . ·; . . r. . 

4:.1 .l 4 ' •) ;L, "I,, . ..:.:., • • 

~ ·: (A) 1 . I~- (B) 2 .. (C) 1 . G • (D) 3 
- ..__ .. ," ._J - ''---'-i-)' ·It 

.,, 

•• (A) log!( x .- ~) + ✓ x2 
- 3x + 21 

(B) loglx + -✓x2 _: 3x + 2 

-

~~) !~~( x -_ ~)~.✓x~ - ~x_+ 21 
(' 

~' 

;. . 

,, .. -. - ~ 

(D) log ( x + ~) ~ ✓x2 - 3x + 21 • ·:· • • 
11. r :.... - F ' .- • • .I •• • • .. ,. • • 

2 3 
21) What ls differentiation'"' of c~s-1(sin x) with I 29) 

- ~ ! , }_ •• ' "" ~ t · J eSx. sin(4x - slth =-•. : ••. , ... :.. C. -- , ;. , . 

~·~ • 

respect to x t [March - 2022] 

n . 1t 
(A) - ""i 'l (B) -1 . • (C) 1 ... r ~i (D) -- , . f,'· 

: 22) 
I 

2 . IL • , _,. •- - L' 1' 2 '-

!f eY(x +" 1) = 1, then what is the value of 
. ·,-~ .. d2 --l. = ... - [March - 2022] 

d,x2 •••••••••• 

~) -(tr 
(C)i-(t) I \ •. 

(B) (~) ,.,, 

)

2 
dy . 

(D) (~ 

. " ' . 
. . : . [Ma.-ch - 2022) 

. . . . . . . . 
3x • 

, (A) ,!_ [3sin( 4x ... 5) - 4cos(4x - 5)) 
• 25 

~I •. :~-~,~ •j ·~ ••'••* ,.1. 1 •l• • • • 

3x . 

(B) !-[3cos(4x - 5) - 4sin(4x - 5)] 
25 . 

: .. ~ "- I •- • ~, I I 1( t j • ~\ ,· f: •~ "• ( 

e3x 
(C) -[3sin(4x - 5) + 4cos(4x - 5)] 

25 . . . 

(. .-- e3x . . • . 
~ -·· • (D) -[4sin( 4x - 5) - 3cos( 4x - 5)] • 

25 ~. • I • 



30) 

I I ; 

-
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•• L~-------------------------------.--:_ ---- ~ 
39) The integrating fact_or o_f the -differenuai 

JJ:r+4x+ldx= .......... +C.[March-2022] • . dy 2 , • 
equadon x- + 2y = x logx is ........ . 

(A) x;2 
Jx2+4x+l-91ogx+2+Jx2 +4x+ll . ~ [March-2022

1 
x + 2 / 3 I . / I (A) eX ••• (B) x2 (C) filX (D) x 

(B) \lx2 +4x+l--log x+2+\lx2 +4x+l • 
2 • 2 ____ 40) The general solution of tht;' differenuai 

(C) x+2 Jx2+4x+l+ 3logx+2+✓x2 +4x+ll .• dy - 1 + y2 IS. • • [Mar, ch 20 
2 2 , equation - - 2 ........ - 22] 

dx l+x 1 , 

(D) x;2 
Jx2 +4x+l+91oglx+2+Jx2 i;4x+ll 1 (A) log[y2 ~II= log II+ x21; C -~I ! . , 

(B) sin-Iy = sin-Ix + C ; :.. 

. 1 3 5 • ~I) .. The value of (x _ - cosx +_tan x) 1s .~ ..... 
(C) tan-Iy = tan-Ix + C • r· • . 

• · • "l r. • '!liti..__.~ r,1 ' 

' (D) cos-Iy = cos-Ix + C • : ,I_.:;!,.•~---· • t. n a " 
. . 

1
~- ,.. tr, r 

" , . . • . (A) 1t 

_I 
2 

(B) 2 .. (C) 0 

[March- 20221 I 41) 
(D) 1 

The vector • in the direction of vector 
A . /\ /\ • ' ' I I t ,, 

Si - j + 2k which has magnitude 8 units is 
' (' ., I , . 

,"':.-~'. f • 5 • 4 · 
32) . . sm x cos x ~ = ·r;-·~··--1 1

; [March - 2022] 

(D)3 
-1 

(A) -2 (B) 2 (C) 0 
j!. t·,•~ ♦ 

... _· .. - ... , .. 'r •,,_ J 
ff 

33) 1
3 ✓cosx 

The value of ✓ . ✓ dx is .. !'•!'• 

SIDX + COSX • • 
ff 
6 [March - 2022] 

1t 1t 
(A). 6 ·J• (B) 4 (C) 0 

1t 
(D) 12 

__ -. 34) . J x2 r3 dx equals [March - 2022] 

35) 

36) 

1 3 1 3 
(A) - ex + C i (B) - ex + C 

2 • ., 3 , 
1 2· 1 2 

(C) -~ + C . (D) -ex + C 
3 2 

The area of the parabola y- = l2x bounded by 
its latus rectum is ...... . [March - 2022) 

(A) 18 (B) 12 • (C) 24 (D) 30 • 

Smaller area enclosed by the circle r + y- = 16 
and· the line x + y = 4 is ...... : . [March - 2022) 

(A) 4(1t - 4) (B) 81t - 4 

(C) 4(1t - 1) (D) 4(1t - 2) 

37) The area ofgthe region bounded by the ellipse 
9x2 + 4y- = 36 is .......... [March - 2022) 

1 •••••••••• 
._ .. < -: 1 

- . ! [March - 2022] 
, ·) ,>·r' • - • . \.,-_ ..... t 

I ... : 

~ I' , 

40 ,:- , 8 • '! 16 A 

(A) ·Jio i - J30 J + .J30 k 
l l 

,,,<~, 
• - ~·i; I j 

A I A A 

(B) 40 i :..._ 8j + ~6k 
If ,-.i , l. '~} I i\ I 

d ~ • i t , -, -:/· • r I 
' - , ' ~. - 1 

.•I· ',cc> 4 ,:- a '! l 16 k" -i--1+-
3 30 • __ I 30 , 

~~--, .. l i" ··--· ,i•. •• T \' -
·- •U!.~ •I -'i. •• ·' ~ ~i11 

II•. j t·h•·' r.,:nf""i f ,. ~ 
t-·~,j ... I• .,_,._" r \,: 

(D) None 
➔ . ➔ '7 ➔ ➔ ➔ 

42) If a is unit vector ana (x - a) • (x + a) = 8, 

➔ 

•• -t 
,'j Ii I 

l • 
I \~ _, 1• t_ ;. 

th I I i t ~ "·' en x s .... ~ ...... _ t ' --r; f t~ ~r [March - 2022] 

(A) 4 '·
1

•
1 (B) 3 (C) 7 (D) None 

➔ ➔- )J ➔ __:.-' '! 

43) If I a I= 10, I b I= 2 and a· b = 12, then value 
' . ➔ ➔ ~·: ... . \ 4 •• l~ , •• ·J. • 

' of I a x b I is .... -. .. ::. J ' - , i.ic:· [March - 2022] 

(A) 16 (B) 10 (C) 5 (D) 14 

44) The area of a parallelogram whose adjacent 
• ➔ A A A 

sides are given ~y the vectors a = 3i + j + 4k 
➔ A A A 

• and b = i - j:+ k is • -~~t:u~ii ~ ! [March - 2022] 
,: - u 

(A) ✓42, (B) 42 (C) ✓21. (D) 21 

45) The angle '8' betweenf· the vectores 
➔ A A A ➔ A A A ' C' • ('. 

a = i + J + k and b = i - j + k ls .. ~:: .. !.~ -_...'. 

,o• 

/I 
161 

,11 

48) I 

q 

s-.1 

~ 

TiI 

i 
♦ 

1) 

2) 

3) 

4) 

S) 

6) 
·1 

~ 
' \ 

, • ·".-, J., ~ t • [March ~ 20221 " (A) 61t • (B) 361t . ,', (C) 121t (D) 721t 

38) The order and degree of the differential 

(
d )

2 
• {di; 

equation_ I+ Ix = v~ respectively are 

[March - 2022] 

(C) 1, 2 (D) 4, 2 
•••••••• 

(A) 2, 1 (B) 2, 2 
(C) -sm-•( 2f J I 

(D) None of the above 
t •, 

(A • -1(2✓2.J 1( 1) • • JI 

) SIIl 3 , r (B) cos- -
3 

. :-' ! I 

l 
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A A A A A A A A A 
,s) The value of I • (J x k) + ! . (I x k) + k . (I x J) 

ls .. !.. •1 , •• • _ [March - 2022) 
(A) , 1 r .• (B) -1 · _ (C) 0 .. , (D) 3 • 

47) 1:he coo,:.<tinates • of a point on the line 

•! • • x - •
11

• ~ y + I = z ~t ;~. distance 4-Jfi from 
• , ' , 2 r -3 • , ,, 

·~ 1 the point ,(I, -1, 0) nearer the origin are ........ .. 

(A) (9, ~13, 4) • ' ~ (B)' (8.Jfi, -12, -1) 
J " I • ~ • 

(C) (-8✓14, 12, 1) i:•. CD) (-7, -11, 4) 

481 The equation of a line parallel to Y- axis and 
.• i , passing tltrough ·the poµit (2, ~• 4) is .. _.-....... 

[March - 2022] 

x+2 y+3 z+4 
(A) I = 0 = 1 

(C) X - 2 = y - 3 - z - 4 
1 O - 1 

(D) x - ~ = Y - 3 _ z - 4 
o·· 1 - o .• . ,. 

49) If cos a, cos p, cos y are direction 
cos 2a + cos 2p + cos 2y = ........ . 
(A) -1 (B) O ' (C) 4 (D) 

• " 
50) The general solution of a differential equation 

dx ?~ ~e. type dy + P1x ~-- Q1 is ••••••••••• 

i ',• · • (A) Y · JPi dy = J CQ1e1Pidy) dy + C '., 
' ,~\ ' 

i ••. (B) y. eIPt dx = I (QieIPtdx)dx + C 
'l • ' " L / f I • ~ t - ,, ~) 1 r • • ._· r .- I ,. 

• • • (C) X · ;ii\· dy = J (Q1 ef PJ.dy.) dy + (:; ·;. :: • :; :.: • · '. 
' ' & ; ~ • t ' , 

! • 

1 ,;; X - 2 _ y + 3 .:_ Z - 4 ---- (B) -- - ---- - - ,.,• - r Ir .. ,, J (D) X · e1Pi dx = J CQ1 e1Pidx) dx + C -, 0 . ~ l, 7 _ 0 • 

Time : 2 Hours] • - ,, _j f · • PART- B J. l :'i ,:r ; [Total McU'ks : 50 

=I 

♦ Answer any 8 of the following given question 
1 to 12 : (Each carries 2 marks) ~. [16] 

l t - • ,. ' 
' ., ' • • ◄ • ,· I ·• ~ 

' • ' ' 1 ( cosx ) 31t , 1t '•' th o--: Express tan- . , -- < x < - 1n e 
i , i :, . . . 1 i"" Slll X , 2 , . _ 2 .· , , _ 

simplest form.: ~, u•)·( •• 1[March- 2022] 

. . -1 12 ' . ·-1 3 . -1 56 2) • :''JProve that cos - + sin - = sm, -
65 

· 
13 5 

1~_ .. :": :U i [March- 2022] 

' 3) 

X +ex + .... oo r• • dy 
If y = eX+e , then find di· • '., -

~ 4) 

5) 

Evaluate J log x dx , 
'. •i f I . '.. • 

Find the area bounded by the curve y = sin x 
between x = O and x = 27t. • ,r~ 

6) - :; Find the area of the region bounded by the cwve ... _ x2 Y = 2x - and X-axis. ------ -~ -- - --- • --·- • - -

7) Find the equation of the curve passing through 

I 

'' 

9) 
., ,. . I X 

Find the values of p so that ·the lines ; = • 
' • f 

t f i ' - .'~ I " ' ; I, •--

_7 y_-_1_4 = _z _-_· 3 and _7_-_7_x = __ y_-_5 = 6 - z 
,r • 2p 2 , 3p I•· ·r-1 · , 5 ' J' I i . \ t - ' ' l ! s t J j. ~ t ~ ••• ·~ 

, . ... are at right angles. 
.i ._ ·- .. I '" 

[March - 2022) 

10) Find the direction cosines of the line passing 
:~.-;-Id through the two points (-2, 4, -5) and (1, 2, 3). 

11) Two balls ·are drawn at . random with 
replacement from a box containing 10 black 
and 8 red balls. Find the probability that one of 
them is black and other is red. [March - 2022] 

1 
12) Events A an~ lJ are such ~ that P(A) = 2 , ; 

v. 7 • ·, • f 1 •• ! j ! lfi _ • . -; -I 
P{B) = 

12 
and P(not. A ~r; not_ B) = 4 . State 

• whether A and B are independent ? 

•:• .~ · Answer any 6 of the following given questions 
13 to 21 : (Each carries 3 marks) [18) 

the point (o, 1t) whose diff~rential equation is 
. 4 I 13) 

sm x cos y dx + cos x sin y dy = 0. 

Show that the relation R defined in the set A of 
, all polygons as R = {CPi, P2) : P1 and P2 have 
same number· of sides}, is an equivalence 
relation. What is the set of all elements in A 
related to the right angle triangle T with sides 3, 
4 and 5? 

8) 
A A A A A A 

Show that the vectors 2i - j + k, i - 3j - 5k 
A A A and 3i - 4j - 4k from the vertices of a right 

angled triangle. [March - 2022] 



14) 

-6 -2 2 

Express the matrix f -2 3 -11 as the sum of 
2 -1 3 

a symmetric and a skew symmetric matrix. 
[March - 2022] . . 

15) Using Cofactors of elements of third column, 
·1 x yz

1 

evaluate L1 = II· y _ al. , . 
1 z xyj 

. 

' . 

16) If x = a(cos t + t sin t) and y = a(sin t - t cos t), 

find d
2
{. ' • [March- 2022] 

dx 
17) A water tank has the shape of an inverted right 

circular cone with its axis vertical and vertex 
lowermost. Its semi-vertical angle is tan-1(0.5). 

Water is poured into it at a constant rate of 5 
cubic meter per hour. Find the rate at which the 

__ level of the water is rising at the instant when 
'.~,,:t. the depth of water in the tank is 4 m. 
--- - ➔ A A A ➔ A A A 

18)~ Let a= i + 4j + 2k, b = 3i - 2j + 7k and 

-
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....___ 
21) A factory has two machines A and B. Past recol'(i 

shows that machine A produced 60% of th 
items of output and mac~e-~ i;>ro.~uced 40~ 
_of the items. Further, 2% • of the items 'produced 
by machine A and 1 % produced by· machine B 

_ _ were defective. All the items are • put into one 
• • stockpile and then one • item is chosen at 

random from this and is found to be defective. 
_What is the. probability• that it was. ptoduced by 
machine B ? . . • [March• - 20221 

•:• 1 Answer any 4 of the following given questions 
•· • from 22 to 27 : (Each carries 4 marks) ll6} 

l •.I~ . 

• • • • [1 0 2] •• • 
22) • If· A· = O 2 1 , prove ·that • • · • • 

· 2 0 3 • • 

'A3 - 6A2 + 7A + 21 = 0.. ... [March- 20221 

23) Solve the following system· of equations by 
matrix method. , , .. J -_ •• .• 

3x - 2y + 3z = 8 

➔ A A A ➔ 2x+y-z=l 
c = 2 i - j + 4 k . Find a vector d. which is • : • ... 4x _ 3y + 2z = 4 

,. 

➔ ➔ If -1 2 
,. perpendicular • to both a and b and 24) Y = (tan x) , show that 

• (x2 + 1)2 y2 + 2x(x2 + l)y1 = 2. [March- 20221 ➔ ➔ 

I 
• 

J) • . . . . . . . 

Zl 

3) 

c • d = 15. [March - 2022] 
• 

19) Find the shortest distance between the lines 
25) Show that the height of the cylinder of t) 

maximum volume that can be inscribed in a 

I q 

ZO) 

t. 

➔ (A A AJ (A A AJ r = i + 2j + k + i i - j + k an~ 

( J 
l'; 

➔ A A A A A A 

r = 2i - j - k + µ 2i + j + 2k . 

Solve the following problem graphically : 

. t 

26) 

sphere of radius R is ~ . Also find the maximum 

volume. : [March - 2022) 

FdJ 5x+3 dx 
Ill ✓ X2 + 4x + 10 • 

5; 

[March - 2022) • 

Minimise and Maximise Z = 3x + 9y 
., I I j; 

27) Find the particular solution of the differential 
Subject to the constraints : 

X + 3y < 60, X + y > 10, X < y, X > 0, y > 0. 
[March - 2022) 

, 

·' 

J ~ 

................... • • • 

.J • 

. . dy 
equation : (x3 + x2 + x + 1)- = 2x2 + x; 

dx 
y = 1 when x = 0. ,.. , ~ . [March- 2022] 

' 
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