SHIVAM CLASSES TEST SERIES

A Premier Institute JEE(Main & Adv.) X1l + TARGET

NEET/AIIMS.NTSE.OLYMPID KVPY

SHIVAM CLASSES

- By lITians

JEE MAIN - 13 Full Syllabus Date : 20-01-2025

Ans.

Sol.

Ans.

Sol.

Ans.

Sol.

PART : MATHEMATICS

Let A (-1,1) and B (2,3) be two points and P be a variable point above the line AB such that the area of
APAB is 10. If the locus of P is ax + by = 15, then 5a + 2b is :

12 6
14 2) 12 3 -8 46
1) @ -3 @) -2 (4)
NTA (2)
RESO(2)
Equation of Line AB = 2x— 3y + 5= 0 AB=+/(2+1f +(3-1f =13 As point P is on other side of origin
APAB = 10 = L iz (E2n+3Kk=5) 4,
2 J13
—-2x+3y=25
3(- 2>;+ 3y) _ 15

Let the circle C, : x? +y? —2(x +y)+1=0and Cz be a circle having centre at (-1,0) and radius 2. If the

line of the common chord of C1 and C: intersects the y-axis at the point P, then the square of the
distance of P from the centre of C1 is :

1)6 21 3)2 4)4

NTA (3)

RESO(3)

Ci(1,1),n=1, (x+1)2+y?>=4

Radical axis 4x +2y -4 =0 = P(0,2)

Distance = /(1- 0)2 +(1- 2)2
Square of distance = 2

60 word can be made using all the letters of the word BHBJO, with or without meaning. If these words
are written as in a dictionary, then the 50t word is :

(1) JBBOH (2) OBBJH (3) HBBJO (4) OBBHJ

NTA (2)

RESO(2)

B,B,H,J, 0O

EN
4!

I
ﬂ:12
2

T T T T ]
41
2

Cumulative sum =48

OBBHJ 1

OBBJH 1

50 th word is OBBJH
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4, Let f,g:R - R be defined as :

X, >0
f6x) x4 and g(x>={xe+l X2

Then the function f(g(x)) is

(1) onto but not one-one. (2) one-one but not onto

(3) both one-one and onto. (4) neither one-one nor onto.
Ans. NTA (4)

RESO(4)

00 :{—x+%: X <1, fa) {— g(x)+1.+: g(x)<1
x=1:x>1 gx)-1: gx)>1

—(X+D)+1:x+1<1:x<0
X+1-1:x+1>1:x<0
-e¥+1:e¥<1:x>0
e*-1:e">1:x>0

-X: Xx<0

e*-1: x>0

|/ > X
5. Let f:[-12] > R be given by f(x) = 2x? + x +[x?] - [x], where [t] denotes the greatest integer less
than or equal to t. The number of points, where f is not continuous, is:
(1) 4 (2)3 ()6 (4)5
Ans. NTA (1)
RESO(1)
2x2 +x+[x2]—(—1) © —1<x<0
2x2 +x+[x2|-0: 0<x<0
2x2 +x+|x?|-0: 1<x<2
12 X=2

Sol.
f(g(x)) =

fa(x) = {

Sol.  f(x) =

1<x<2=1<x2<4 =1<x2<2,2<x2<3,3<x?2<4

—1<x<2, V2 <x<43,/3<x<2

3 : x=-1
2x%2 +x+1 1 -1<x<0
2x2 1 x : 0<x<1
f(x) = 2x2+x 1 1<x<+2

2x2+x+1 : \/ESX<\/§
2 . \/_

2XS+X+2 3<x<2
12 : X=2

Not continuous at x =-1, O, \/E, \/§
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2c0s 0+ cos 20 T .
6. If y(0) = ,thenat 6 =—, "+y'+y is equal to :
y(®) cos30+4cos20+5cos0+2 2 yoyy g
3 1
(1)1 (22 OF 4) 3
Ans. NTA (2)
RESO(2)
2 —
Sol. (6): 32cos 9+220056 1
4c0s”0+8cos“0+2cos0-2

2t2 +2t-1
22t3 + 42 +t-1)

26+4t% + t=1 /141
2242t-1 )2ot34212 — t

2t2+2t-1
2t242t—1

0

Lett=cos6 y=

1 1
T 2(rt) 20+ cose)

B WON
el

At =2 y=
5 Y

) yll:l

yol
’ 2

E
Xx-1 y+1 z-2
=3 =

(1) 16 (2) 20 (3)18 (4)14
Ans. NTA (4)
RESO(4)

7. Let (o,B,y) be the image of the point (8,5,7) in the line .Then a+B+y is equal to :

Sol.

<

o,B.y
M=(1+2A, — 1 + 3L, 2 + 5))
2h—7,31L—6,5L—-5 is perpendicular to 2, 3, 5
:>7»:§:M 4Zg
2 2 2
>a+8=8, p+5=7, y+7=19
a +tp+y=0+2+12=14
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Ans.

Sol.

Ans.

Sol.

10.

Ans.

Sol.

B o 3 3o -9 3o

Lletafp=#0and A= o a B |IfB=|-a 7 —2alisthe matrix of cofactors of the elements of
-B a 20 -200 5 -2
A, then det(AB) is equal to :
(1) 64 (2) 216 (3) 343 (4) 125
NTA (2)
RESO(2)
cofactor of 1 -1 element = 202 — af = 3a
=20-pB=3

Cofactor of 2-1 element=—(2a2-3a)=-a
=20-3=1=a=2
1 2 3
=>p=1 =>|Al=(2 2 1=6
-1 2 4
|AB| = |A| [B] = |A] |A]* = |A]* = 216

Let ABCD and AEFG be squares of side 4 and 2 units, respectively. The point E is on the line segment
AB and the point F is on the diagonal AC. Then the radius r of the circle passing through the point F
and touching the line segments BC and CD satisfies :

Lr=1 (2)r2—8r+8=0 (3)2r2—4r+1=0 (4)2r2—8r+7=0
NTA (2)
RESO(2) C
r r
r+rv2 =22 cl—2 ” '
r=4—2y2 NG
r-4)2=8=r2-8r+8=0
(r-4) N

Let S; ={zC:[7|<5},S, = {z eC: |m{ZI1\/_‘/—'] > O}and S, = {z €C:Re(z) > 0} Then the area of
3i
the region S1 "S> NS3is:
125 125 125 125

() =" (@ =~ () =~ O
NTA (4)
RESO(4)
S1:x2+y?<52; S, \/§x+y>0'53:x20
z+1—i\/§_((x+1 +|( \/_Xl+|\/_)) =

1-+/3i 1+3 —
Im (2) = (c+1) V3 + [y—v3)= Bx+y \ 7,
S1NS2nSs3 = 1%52 -i-i52 r_ 125w

4 2° 3 12

H.O: Godavari Road, Mangla Gauri, Gaya, Contact No :-7250892898, 06317965605 I




5 12
11. If the constant term in the expansion of (£+ ?’ZTXJ X#0, is ax28 x?’/g, then 25« is equal to :
X 5
(1) 693 (2) 639 (3) 742 (4) 724
Ans. NTA (1)
RESO(1)
12—r
12-r r —_—
sol.  12¢ P 2x| 12035 2" o2
: My 35 r 53
2r-12=0=r=6
8 1
556 506
ax28x %3 = 2, 3°2 _ 11.3.4.7.3.3°2
52 52
2
o= 3 '72'11:> 250 =693
5
12. The coefficients a, b, ¢ in the quadratic equation ax? +bx+c =0 are from the set {1,2,3,4,5,6}. If
the probability of this equation having one real root bigger than the other is p, then 216p equals :
(1) 19 (2) 38 (3) 76 (4) 57
Ans. NTA (2)
RESO(2)

Sol. D >0 b?>4ac = b =1, 2 not possible
b=3=9>4ac=ac=1,2=(1,1), (1, 2),(2,1): 3 ways
b=4=4>ac=ac=1, 2, 3:5ways
b=5=25>4ac—=ac=1,2,345,6
(1,1), (1,2), (2,1), (1,3), (3,1), (1,4), (2,2), (4,1), (1,5), (5,1), (1,6), (2,3), (3,2), (6,1) : 14 ways
b=6=9>ac—=ac=1,2,34,5,6,8
ac=8=(2,4), (4, 2): 16 ways
Favourable = 3+5 +14+16 = 38 ways

_ 38
s
13. The area enclosed between the curves y =x|xand y = x—|x] is:
8 2 4
1) — 2) — 3)1 4) —
1) 3 2) 3 3) (4) 3
Ans. NTA (4)
RESO(4)
—x?: X—(-x):x<0
Sol.  y-.7X X<0 y= (=x)ix<
x?:x>0 X—X:X>0

(-2,-4) y =2X

Area = J(— x2 - 2xjdx = %
-2
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14. The values of m, n, for which the system of equations
X+y+z=4,
2x+5y+5z=17,
X+2y+nmz =n
has infinitely many solutions, satisfy the equation :

(1) m? +n2 —mn=239 (2 m? +n? +m+n =64
3) m? +n? +mn=68 (4) m2 +n2 —m—n=46
Ans.  NTA (1)
RESO(1)
Sol.  Augmented matrix is
111: 4
2 5 5: 17 R2>R2-2R1,Rz3 > R3-R1
1 2 m n
11 1 4
=|0 3 3 9
01 m-1: n-4
After dividing Rz by 3 we obtain
m-1=1, n-4=3
m=2, n=7

M2 + N2 —mn = 4+49 — 14 = 49 — 10 = 39

15. Let the set S ={2,4,8,16,...,512} be partitioned into 3 sets A,B,C with equal number of elements such
that AuBuC=Sand AnB=BnC=AnC=¢ The maximum number of such possible partitions of
Sisequalto:

(1) 1520 (2) 1640 (3) 1710 (4) 1680

Ans. NTA (4)

RESO(4)
Sol.  All three partitions are different, with some cardinal number (equal to 3).

|
Number of ways = (ii)@
313131 3!

QOO

—> _ P SN _ _ N - - —> e e d
16. Let a=2i+5j-kb=2i-2j+2k and c be three vectors suchthat | c+i |x| a+ b+i |=ax| c+i |

i d e P
If a-c =-29, then c~(—2i +j +k) is equal to :
(1) 12 (2)5 (3) 10 (4) 15
Ans. NTA (2)
RESO(2
Sol. (E+f)>< 25+b+f)=0:>6+?=k(25+b+?)

2a+b+i=7i+8j
X+1=7\, y=8k, z=0

ac=-29=2x+5y-z=-29 =)= —%

)
2

cl2i+j+k)=5
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17.

Ans.

Sol.

18.

Ans.

Sol.

19.

Ans.

Sol.

1 1

Let B(m,n) = Ixm_l(l— x)"Ldx,m,n > 0. If I(l— x10)200y — axp(b,c), then 100 (a + b + c)
0 0

equals )

(1) 2012 (2) 2120 (3) 1021 (4) 1120

NTA (2)

RESO(2)

j.(l—xlo )zodx

0
Putt=x10, x = tl10

m -~
10 10

100(a+b+c) = 2120

414—x n 41—x

For x > 0, the least value of K, for which ,2,16’( +16~* are three consecutive terms of an

A.P.,is equal to :

1) 8 (2) 16 (3) 10 4)4
NTA (3)
RESO(3)
oo o
2b=a+c=>k=44"+— |+|16" +
4* 16>
AM=>G.M

K>4(2) +(2) =

Least value of k = 10

The differential equation of the family of circle passing through the origin and having center at line y=x
is :

(1) (x2 + y2 —2xy)dx = (x2 + y2 + 2xy)dy

(2) (X —y? +2xy)dx = (x* —y? + 2xy)dy

(3) (x* —y® +2xy)dx = (x* —y? —2xy)dy

(4) (x2 + y2 +2xy)dx = (x2 + y2 —2xy)dy
NTA (3)

RESO(3)

Let equation of circle is:

(x=12+(y—-r2=2r

X2+y?—2rx—2ry =0 ...(1)
Differentiate with respect to x
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20.

Ans.

Sol.

21.

AnNs.

Sol.

x4 2y Y —-2r(1+ﬂj =0 (2)
dx dx
By (1) and (2)

2x+2yﬂ
X

(2 +y?) =(x+Yy)
1+ dy
dx
(X2 +y2) 1+ﬂ = 2X% + 2xy + 2(x +y)y &y
dx dx
dy

(X2 + y2 — 2x2 — 2xy) = (2xy + 2y2 — X2 — y?) ™

(y? = x2 = 2xy)dx = (y> — X* + 2xy)dy
(X2 — y2 + 2xy) dx = (x? — y2 — 2xy)dy

Consider three vector 3a,b,c. Let |éj = 2,‘6‘ —3and a=bx&.If ae {Og} is the angle between the vector

b and ¢, then the minimum value of 27|6—é’|2 is equal to :

(1) 105 (2) 110 (3) 124 (4) 121
NTA (3)
RESO(3)
a=bx¢c = ac =0 ...(1)
|al2=|b?|c|? sirfa
Now, |c|®= gcosecza, ae {0, g} ...(2)

Now, 27 |c-al®> =27 {|c|? +|a|* -2ac}

=27 {gcoseczm 4—0} =12 cosec?a + 108
Now, a e {O, g} So, 27 |c — a|?2 must be minimum if cosec?o is minimum.
, _ 4
= cosec?a = 3

= 27 |c-af=12 [gj +108 =16 + 108 = 124

J3-42 5-26 9J3-11/2 49-20/6 b a

If 1+ + + + + s upto oo =2+|./—+1|log,| — | where aand b

23 18 36V3 180 a b
are integers with gcd(a,b) = 1, then 11a + 18bis equal to ..........
NTA (76)
RESO(76)

. 3-42 5-2/6 9J3-11/2 49-20/6
Let S=1+ + + + oo upto o
243 18 36+/3 180
2 3 4
S = 1+1 \/5_\/5 +1 \/5_\/5 +i M +i M +
2l J3 6l 3 12| /3 200 3 ) 7
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3 3

—1-In(l-x)+ %(x +1n (1-x)

—2+ %In(l—x)—ln (1-x)

=2+ [LTXjIn(l—x)

I I T R
- {@_@ 1}' {1 5 ]
:2+L [E]

A"
e
=2+ E+1 In 2

3+1fm 2]

Hence, a=2,b=3
So, 11a + 18b =22 + 54 =76.

X+2 y-2 1-5

22. Let the point (-1, a, B) lie on the line of the shortest distance between the lines 3 2 5 and
if:y%ﬁz%l , then (a—p) is equal to.........
Ans. NTA (25)
RESO(25)
Sol. L= x+2:y—2:z—5
-3 4 2
X+2 y+6 z-1
L2 = = =
-1 2 0

LetP (—3t1—2,4t1+ 2, 2t1 +5) and Q (- t2— 2, 2t2 — 6, 1) lies on L1 and L2 respectively and PQ is line
of shortest distance.
D'ratio of PQ are < 3t1 —tz, —4t1 + 2t — 8, —2t1 — 4>

PQ 1 L1 = —3(Bt1—t2) +4(-4t1 +2t2—-8)+2 (-2t1—4) =0
= —29t1 + 11t2 = 40 (1)

PQ 1 L2 = -1 (Bt1—t2) +2(-4t1 +2t2—8) + 0 (-2t1 —4) =0
= —11t; + 5t = 16 ....(2)

By (1) and (2) we haveti=—-1,t2=1
= P(,-2, 3) and Q (-3,-4,1)
X-1 y+2 z-3

Equation of PQ is
q Q 5 >

Point (-1, o, B) lies on it.
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23.

Ans.

Sol.

2 2 2
= o=—-3andp =2
= (a—p)2=25

Let y = y(x) be the solution of the differential equation
1

dy 2 = xe (1”‘2); y(0) = 0.

[
1

Then the area enclosed by the curve f(x) = y(x)e” @+x*) and theliney—x=41is

NTA (18)
RESO(18)

1 | 2x
dy 2% =xe™ is a linear differential equation so integral factor e (@x®)?

+—
dx - (1+x%)%y
solution of the differential equation is given by

_[ 1 J 1 1
2 2 a2
y. e ‘X7 = [xelx® e xTdyx +C

1
- 2
y. e [MZJ = X?+c (1)
Now, given y(0) =0 = Cc=0
1
2
X 2
= = _el+x
y 2
7[ 12] X2
Now, equation of curve f(x) = y(x) e ‘X = f(x) = >

2
Point of Intersection of y = X7 andy=x+4are P (-2,2)and Q (4, 8)

area bounded by curves

4 2 2 3
| x+d-2lax = | X pax- X
2 2 2 6
(8+16—2j—(2—8+£j

3 3

4

-2

=30-12=18
XZ
)
y=x+4
(—2,2) (4,8)

dx _(
=e

1

1+x2

J and the
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24,

Ans.

Sol.

25.

Ans.

Sol.

The Number of solutions of sin® x +(2+2x - x2)sinx —3(x—1)2 =0,where -t < x <, is

NTA (2)
RESO(2)

sin2x + (2 + 2x — x2) sinx — 3(x — 1)2 =0, X € [-m, 7]
= sin?x — (X — 1) sinx + 3sinx — 3(x —1)>=0

U

(X — 1)? (sinx + 3) = sinx (sinx + 3)
sinx#—3 s0, (x—1)2=sinx

—T

o @
\\ ’I'
\\ /
'\ 4
—_ . \\ ’I,
Y = SINX "

NNNNN

A
v

Hence only 2 solutions.

_ 02
Let a > 0 be a root of the equation 2x2 +x—2=0,If lim 16(1-cos@+x=-2x7)) _ a+B+/17, Where

x>t (1-ax)
a
o,feZ then a+p isequalto.........
NTA (170)
RESO(170)
—1++
2x2+x—2:0, = X:LTJ'—HLG
As a > 0 is a root of quadratic equation
—1+417 1 4 J17+1
= azs ———— = — = =
4 a J17-1 4

Now let other rootis b
= 2x2+x—-2=2(x—a) (x—h)

2
, 325in2(2+X2_2X j
Now LimiOd=COS@+X=2x") _ .,

xaé (1_ aX)Z x—% (1_ ax)z

2 2
Si’_{2+x—2x J
. 2 (2+x - 2x2)?
—L|rr11 32

x>t (2+x—2x2] " 4(1-ax)?
3 ST X=2Xn
2

(- 2-3))

X—>— 4(1_ ax)2
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= Lim 32.1 .

X—>= 4(1—ax)

2
39 _ V17

—Lim 32(ax-1°(bx-1)* _ 32(b-a)* _ 2 _32x17  _ 64x17

L a?b?(l-ax)’ a’b? ( \/ﬁ_lJz {18—2@} 9-v17

2 18—-2vli
4 16

=17(0++17) = 153 + 17417

= a+B=170
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26.

Ans.

Sol.

27.

Ans.

Sol.

28.

Ans.

PART : PHYSICS

The vehicles carrying inflammable fluids usually have metallic chains touching the ground :
(1) To conduct excess charge due to air friction to ground and prevent sparking

(2) To protect tyres from catching dirt from ground

(8) Itis a custom

(4) To alert other vehicles

ST Sal BT o S dTel dTeAl | AW €)1 B Bl §8 Y Tfcdd Soik BRIl © ¢
(1) aTg =YY & HROT AR A DI GRAT DI AR AT B qAT ST A q2 H |

(2) TRI BT RN | g B UFHe A g9 B g |

(3) I TH TRERT B |

(4) TR dTEAT BT T I B Q|

(1)

Developed charge due to friction will move to ground by metallic chains to prevent sparking.

Given below are two statements :

Statement-I : When the white light passed through a prism, the red light bends lesser than yellow and
violet.

Statement-II : The refractive indices are different for different wavelengths in dispersive medium. In the
light of the above statements, choose the correct answer from the options given below :

(1) Statement I is true but Statement 11 is false

(2) Both Statement I and Statement II are false

(3) Both Statement I and Statement II are true

(4) Statement 1 is false but Statement Il is true

I |1 o A W B

PUA-1 : S19 TAT TBRI TP U9 4 qorar g A1 diell @ S @ g § A A B YD A At
BT 2 |

FUA-11 : IR Temw # fafr aded & oy snad+ie -1 2rar 2

IWIET HAA S AER R, A9 [ W Fvedi 4 4 G99 I SR gy

(1) P2 1981 & U] B 11 7Ted B |

(2) QI HAT T HUF 11 T T |

(3) A BUF 19 HUH 11 F& & |

(4) BAF 1 7TAd B TR HAF 11 98 2 |

3)

AS Ared > kyellow > Aviolet
Light ray with longer wavelength bends less.

A body is moving unidirectionally under the influence of a constant power source. lts displacement in
time t is proportional to :
e g ufdd eld & oraia Ue fuvs ue g It @R vE Rt 9hy # g9 faenue fewe

FAGUT B
(1) 123 @t (3) 2 (4) 132
(4)
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Sol.

29.

Ans.

Sol.

30.

Ans.

Sol.

31.

Ans.

th=lmv2
2

P = constant

V= kit

where k is constant

dx:kﬁ

dt

X X
jdx:kjﬁdt

0 0

X = kt3/2 X oct3/2

A vernier callipers has 20 divisions on the vernier scale, which coincides with 19t division on the main

scale. The least count of the instrument is 0.1 mm. One main scale division is equal to mm.
TP iR dellgd & R UHM TR 20 9FT 2 S 39 4R YW $ 19 W |1y Wunil § | IF B
T H 0.1 mm & | = WM & TS 91 &1 A (el 3) fras _aR 2 mm.
(12 @)1 (3)5 (4) 0.5
1
(20) VSD = 19 MSD

19

1VSD = — MSD
20

LC=1MSD-1VSD

LC=1MSD - 19 MSD
20

0.4 = MSD
20
MSD =2 mm

A series LCR circuit is subjected to an ac signal of 200 V, 50 Hz. If the voltage across the inductor
(L =10 mH) is 31.4 V, then the current in this circuit is .

(1) 63 A (2) 68 A (3) 10 mA (4)10A

& #ofigg LCR ulRuer 200 V, 50 Hz & U@ Jamadi Rvedl & Sirel 141 & | A€ RS (L= 10 mH) & RRI
% dr9 dieco 31.4 V& O 39 9Ruy #§ 9T B |

(4)

VL=ixL=ioL
31.4 = (i) x 2 fL

__ 314 314
 2rx50x102  3.14
i=10A

If n is the number density and d is the diameter of the molecule, then the average distance covered by
a molecule between two successive collisions (i.e. mean free path) is represented by :

IR n AT B 9 d 3] P AN 8 9 Q& TR CIBRI B 41 TP AY §RT T B TS Id g
(3frea gad ") §

(1) - 1 L (4) V2 nud?

(2) — (
V2 nnd? V2nnd? J2n2r2d?

(1)

H.O: Godavari Road, Mangla Gauri, Gaya, Contact No :-7250892898, 06317965605




Sol.

32.

Ans.

Sol.

33.

Ans.

Sol.

34.

Ans.

1
\/Enndz

mean free path =

A heavy box of mass 50 kg is moving on a horizontal surface. If co-efficient of kinetic friction between
the box and horizontal surface is 0.3 then force of kinetic friction is :

50 kg @1 T 91 dfa9 T &fae a1 &R T 3R 81 & | i died qen &S a1 & weg A anr qond
0.3 | 7freT a9 9 & :

(1) 1.47 N (2) 14.7N (3) 147 N (4) 1470 N

(3)

fk= N =0.3 x50 x 9.8 =147 N

Match List-I with List-II :

List-I List-1I
(A) A force that restores an elastic body of unit (1) Bulk modulus
area to its original state
(B) Two equal and opposite forces parallel to (1) Young's modulus
opposite faces
(C) Forces perpendicular everywhere to the surface (11m) Stress
per unit area same everywhere
(D) two equal and opposite forces perpendicular to opposite faces (V) Shear modulus
Choose the correct answer from the options given below :
(1) (A)-(111), (B)-(1), (C)-(11), (D)-(1V) (2) (A)-(1v), (B)-(1I), (C)-(I11), (D)-(I)
(3) (A)-(110), (B)-(1V), (C)-(1), (D)-(1I) (4) (A)-(11), (B)-(1V), (C)-(1), (D)-(1m)
A1 & GA-11F = By |
Al G-I
(A) TP TR fUvS & Uahis &3 &1 98 9 ol SADI qd (1) SN IR 0TI
e ¥ IR Xl B |
(B) fausia sl @ &1 TRER 9 fAua AR 9 (1) I YATRRIAT O H
(C) wcg & Ul Udhid &3hel UR W dd 9ol T S8 )  ufea
A BIA ¥
(D) faudid sl & & R 9 faua a=ad 9o (V)  gsal e

T & W e 9§ 98 S g

(1) (A)-(1n), (B)-(1), (C)-(11), (D)-(1V) (2) (A)-(1V), (B)-(I1), (C)-(111)
23; (A)-(Im), (B)-(1V), (C)-(I), (D)-(I1) (4) (A)-(IT), (B)-(I

3

Based on Theory

» (D)-(D)
V), (C)-(1), (D)-(1T)

A galvanometer of resistance 100 Q when connected in series with 400 Q measures a voltage of upto
10 V. The value of resistance required to convert the galvanometer into ammeter to read upto 10 A is x
x 102 Q. The value of x is :

100 Q UfRIY & T R B 19 400 Q UfRIg & A1 Sofiepd § ST St & @ 10 V a9 &1 diee
HAOAT B | RMM $I 3R § 95 & T 3maesd UfoRig &1 719 x x 102 Q& 919 I8 10 A T 9RT Ug
[AHAT 2| x BT AF B :

(1) 20 (2) 200 (3)2 (4) 800

(1)
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Sol.

35.

Ans.

Sol.

36.

Ans.

Sol.

37.

Ans.

< 0V
_ 10 _ 1
"~ 500 50
400Q 100 Q
=10 A
>—AMAMN ;@
|Q |
I-1g f
(1—1Ig)r = Ig x 100

1
r= ( 9 ><100J
-1,

r=02Q=20x102Q

Ig

Which of the following statement is not true about stopping potential (Vo) ?
(1) Itis 1/e times the maximum kinetic energy of electrons emitted.

(2) It increases with increase in intensity of the incident light.

(3) It depends on the nature of emitter material.

(4) It depends upon frequency of the incident light.

R fawa (Vo) @ forg frafalRad § & &9 a1 o+ a1 =81 8 2

(1) I8 SARTd geragiHl @1 Tfrwas RISt SHoft &1 1/e T BT 7 |
(2) I8 Sfufcra UHre HI dear § gig & Al gl

(3) 7 IRt gt @) g w AR wvar 7|

(4) T8 MUfa gHTer @ Ry wR AR aRar 7 |

(2)
KEmaximum = hf — o= eV

The output (Y) of logic circuit given below is 0 only when :

e M @St aRuer &1 fFrfd (Y) @ad 0 () & o9 :
-

—

(1)A=0,B=1 2)A=1,B=0 3)A=1,B=1 (4)A=0,B=0
(4)
y=(A+B)+B=A+B

y=0onlywhenA=0,B=0

What is the dimensional formula of ab~" in the equation (P+%) (V —b) = RT, where letters have their
usual meaning.
THBRT (P+%) (V—b)=RT # ab~' &I faw T & Safd quil &1 yafera o1k foram @ 2 -

(1) [M-1L5T?) (2) [MSL7TY] (3) [MOL3T-7] (4) ML2T-7]
(4)
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a

Sol. [P]= [F}

Mi L T2 = &

[M1 ] %]
a=[M' L5 T2
and [V] = [b] = [L9]
a_IMLT?] g erog
b IL3]

38. The angular momentum of an electron in a hydrogen atom is proportional to :
(Where r is the radius of orbit of electron)

BISRISM WRATY] H T Soldgid &1 HIUg FIv fHds FATUR 8 (S8l r Selag= &1 Hell &1 31 )

1 1
(1) Jr (2) - (3) (4)r
r Jr
Ans. (1)
Sol. = nh
2n
n2
r= ?ro
Locr
39. The ratio of heat dissipated per second through the resistance 5 Q and 10 Q in the circuit given below
is :
eI T gRuy | 5Q T 10 Q H Ui APhs HAT &7 P AU ©
200 “5“ Q“ vy
MM
MWW—
10Q
||
I 1
10V
(12:1 @1:2 (3)1:1 4)4:1
Ans. (1)
2
Sol. = vz
R
.. voltage across 5Q and 10 Q is same
P« l
R
i=&:>P1:P2=10:5
P, Ry
Pi:P2=2:1
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40.

Ans.

Sol.

41.

Ans.

Sol.

42.

A particle moves in x-y plane under the influence of a force F such that its linear momentum is
p(t) :fcos(kt)—]sinkt). If k is constant, the angle between F and P will be :

F 9 & <d Td &Y xy dd ¥ 39 TR A axal 2 & ga@d ¥y Gaw
B(t) = icoskt) - jsinkt) & | T k Fradice 1 @ F 9 P & &g &1 ®Ivl &1 ¢

b L T T
1) = 2) = 3) = 4) =
Uk @ = ® 3 @ 7
(3)
ﬁ;ﬁ:(—ksinkt)?—(kcoskt)]
cosb = P'i

|PI[F]|
cosb =0
0 =mn/2

A man carrying a monkey on his shoulder does cycling smoothly on a circular track of radius 9 m and
completes 120 resolutions in 3 minutes. The magnitude of centripetal acceleration of monkey is
(in m/s?) :

(1) zero (2) 5760072 ms= (3) 16w ms=2 (4) 47> ms=2

e AR TP g% DI AU P R Jo[aR 9 m Boan & gy 9o W GRueHe Td | Asfdba gl

81 2 91 3 e H 120 99R R &_Al & | §a% B A== =1 H GRAT B : (m/s?¥H)

(1) (2) 5760072 ms= (3) 1672 ms (4) 472 ms=2
(3)
A0 120x2n 4n
= —-= =—rad/sec.
At 3x60 3
ac = 0?r
= (E 752) x9
9
= 16 72 m/sec?
Match List-1 with List-IT :
List-I List-II
EM-Wave Wavelength Range
(A) Infra-red () <108 nm
(B) Ultraviolet (IT) 400 nm to 1 nm
(C) X-rays (1I1) 1 mm to 700 nm
(D) Gamma rays (IV) 1 nmto 18 nm
Choose the correct answer from the options given below :
(1) (A)-(1V), (B)-(111), (C)-(11), (D)-(I) (2) (A)-(I), (B)-(11), (C)-(11), (D)-(1V)
(3) (A)-(110), (B)-(11), (C)-(1V), (D)-(I) (4) (A)-(11), (B)-(I), (C)-(1V), (D)-(1m)
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Ans.

Sol.

43.

Ans.

Sol.

44,

Ans.

Sol.

45.

Ans.

A 1S g 19 s By |

A1 gA-1n
(Rregargaaa o) (e wR)
(A) 3raxed () <10=3 nm
(B) URTSTT (I1) 400 nm to 1 nm
(C) X-faor (IIT) 1 mm to 700 nm
(D) 7T fopvoi (IV) 1 nmto 1-8 nm
2 R T Reed ¥ W ST gAT :
(1) (A)-(1V), (B)-(111), (C)-(11), (D)-(1) (2) (A)-(1), (B)-(111), (C)-(11), (D)-(1V)
8; (A)-(111), (B)-(11), (C)-(1V), (D)-(1) (4) (A)-(11), (B)-(1), (C)-(1V), (D)-(11I)
Wavelength is increasing as we go from gamma rays to infra-red.

During an adiabatic process, if the pressure of a gas is found to be proportional to the cube of its

absolute temperature, then the ratio of (CJ—P forthe gas is :

\
WG UHH B AR A 19 BT a9 A $9 WRAAIY & O S AHAMGURN 8l 79 39 719 & forg g—"
Vv

U ©

9 5 7 3
(1) = (2) 3 3) 3 4) >
4)
Poc T3

3
T— = constant
P

P3V3

= = P23 = PV32 = PVr = constant

y=23/2

The electrostatic force (ﬁ) and magnetic force (IEZ) acting on a charge g moving with velocity v can be
written :

VT | TR T MY g R A arel ReRdgd ad (E)awg@aﬁww (ﬁz)aﬁ%@wm%‘:

(1) F, = qE. F, =q(V<B) (2) F, =B, F, = qB < V)
(3) F,=aqV.E R =qB.V) (4) F, =qE, F, =q(BxV)
(1)

F, - qE

F,=q(VxB)

A satellite revolving around a planet in stationary orbit has time period 6 hours. The mass of planet is
one-fourth the mass of earth. The radius orbit of planet is :

(Given = Radius of geo-stationary orbit of r earth is 4.2 x 10* km)

UH U8 & URa: fodl @l e § aReHo axd SUE &1 URSHAY ST 6 U © | U8 $H SA godl &
S BT UH AATE T | TE B beq B 3501 7 (gefl Y R Fenm @ e 4.2 x 104 km)

(1) 8.4 x 104 km (2) 1.05 x 104 km (3) 1.4 x 10* km (4) 1.68 x 105 km

(2)
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Sol. T=

T (n 3/2 my 1/2
To ro m,

6 _ ()" "
51:(42x10ﬂwz(m/4j
ri=1.05 x 104 km

46. The current in an inductor is given by I= (3t + 8) where t is in second. The magnitude of induced emf
produced in the inductor is 12 mV. The self-inductance of the inductor mH.
TH RS H ORT 1= (3t + 8) AT, el t AFhs ¥ T| e H IO fIgd aEd 9 12 mV 8| WRF &1
W—URPpd mH g |
Ans. 4
Sol. €= Lﬂ
dt
12 x 103 =L (3)
L=4mH
47. The electric field at point P due to an electric dipole is E. The electric field at point R on equatorial line

will be E . The value of x :
X

agﬁfﬁga$wﬁ§PwﬁgﬁaﬁaE%|wﬁw%@$ﬁgRwﬁgﬁaﬁ%%lxaﬂmﬂ:
R

\)
=

1
1
1
1
1
1
*
$!
1
1
1
1
©)

Q
r
-q +q p
——
Ans. 16
2kP
SO|. |EP|=_3
r
kP
E.|=
| R| (2r)3
Eal_1 _ g _Ee
|Ep| 16 16
Xx=16
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48.

Ans.

Sol.

49.

Ans.

Sol.

50.

Ans.

Sol.

A solenoid of length 0.5 m has a radius of 1 cm and is made up of 'm' number of turns. It carries a
current of 5 A. If the magnitude of the magnetic field inside the solenoid is 6.28 x 103 T then the value
of mis

05mm1€am1cm%|—maﬁwqﬁ=rr%rcﬁraﬁ 'm' B F IR T 2 | s9Y yaIed 9RT 5 A g Afe
aRAIfT® & TR FrbIg &3 BT URATT 6.28 x 103 T 81 T9 m &1 A 2

500
Honi = 6.28 x 10-3

@:6.2&10-3

47x107" xmx5
0.5

=6.28 x 1073

= m =500

A hydraulic press containing water has two arms with diameters as mentioned in the figure. A force of
10 N is applied on the surface of water in the thinner arm. The force required to be applied on the
surface of water in the thicker arm to maintain equilibrium of water is

Wgﬁ@@g@ﬁﬁﬁﬁﬂﬁuﬁmzﬁww—wmaﬁﬁgwaﬁ@%lqﬂ?ﬁﬁwﬁ
Sl B Fag W b 10 N BT gl IRIUG f6an Srar 8 | gl ) arearaRel 991 ¥@ & fog =Sl 4ol W

ATIYPH AR a1 NI
l1ON

1.4cm

1000
Pi=P2
10  F
1.4)? 14)?
| — T —
2 2
F=1000 N

The maximum height reached by a projectile is 64 m. If the initial velocity is halved, the new maximum
height of the projectile is
ﬁﬂﬁwmwwu&iwaﬁa@wm64m%|uﬁq’qwfﬁmaﬂaﬁanwmﬁmﬁmﬁaﬁuaﬁwa%

¢ fredq S mel
16
2

Hmax. = U_ =64 m

29

2 2
H'max.= (U/2) = u Zﬁ =16m
29 4(29)

H.O: Godavari Road, Mangla Gauri, Gaya, Contact No :-7250892898, 06317965605 I




51.

Ans.

Sol.

52.

Ans.

Sol.

53.

Ans.

Sol.

54,

Ans.

Sol.

PART : CHEMISTRY
Match List - | with List - II.

List -1 List -1l
(A) ICI () T-shape
(B) ICl3 (1 Square pyramidal
© CIFs (1 Pentagonal bipyramidal
(D) IF7 (V) Linear

Choose the correct answer from the options given below :

1) (A) = (V), (B) = (1), (C) = (In), (D) — (i) (2) (A) = (), (B) = (IV), (C) = (Il1), (D) = (IN)
(3) (A) = (1), (B) = (1), (C) = (IN), (D) = (IV) (4) (A) = (IV), (B) = (1), (C) = (1), (D) — (1)
NTA (1)

ICI — Linear (diatomic) IV

ICIs — T-shape (sp3d 3BP + 2LP) |

CIFs — Square pyramidal (sp3d? 4BP + 2LP) Il

IF7 — Pantagonal bipyramidal (sp3d? 7BP) IlI

Given below are two statements :

Statement | : The metallic radius of Na is 1.86 A° and the ionic radius of Na* is lesser than 1.86 A°.
Statement Il : lons are always smaller ins size than the corresponding elements.

In the light of the above statements, choose the correct answer from the options given below :

(1) Statement | is incorrect but Statement 11 is true.

(2) Statement | is correct but Statement Il is false.

(3) Both Statement | and Statement Il are false.

(4) Both Statement | and Statement Il are true.

NTA (2)

Anion is bigger and cation is smaller than corresponding atom.

Given below are two statements : One is labelled as Assertion (A) and the other is labelled as Reason

(R).

Assertion (A) : NHs and NFs molecule have pyramidal shape with a lone pair of electrons on nitrogen

atom. The resultant dipole moment of NHs is greater than that of NFa.

Reason (R) : In NHs, the orbital dipole due to lone pair is in the same direction as the resultant dipole

moment of the N—H bonds. F is the most electronegative element.

In the light of the above statements, choose the correct answer from the options given below :
(1) Both (A) and (R) are true but (R) is NOT the correct explanation of (A).

(2) Both (A) and (R) are true but (R) is the correct explanation of (A).

(3) (A) is true but (R) is false.

(4) (A) is false but (R) is true.

NTA (2)

Theory Based.

For the electro cell
M | M?|| X| X2~

It Efer ) =046 andEf, ., ) =0.34V

Which of the following is correct ?

(1) M + X »> M?* + X2 is a spontaneous reaction
(2) Ecet =—0.80 V

(3) Ecen =0.80 V

(4) M2=X?~ —» M + X is a spontaneous reaction
NTA (4)

o = E° 0
EPcel = Eop w2 * Brp xix2
=—-046+0.34=-0.12V
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55. Identify the major product in the following reaction.

—>

CH;  GHsOH  Major Product

Ans. NTA (1)

Br _

CHs —* (=HEn)
56. Which one of the following reactions is NOT possible ?

OH OCH;
NaOH HBr
(1) Hl)_,hTemp Ht @ (2) @ »
OCH, OCH3

OH Cl 5 :
3) 7 ma @’ @) @ _Cly/AICl, |

Ans. NTA (3)

Sol.
@
OH OH:z
HOI |
Cr
No reaction
as C-0 bond is stronger due to partial double bond character.
57. The metal atom present in the complex MABXL (where A, B, X and L are unidentate ligand and M is
metal) involves sp? hybridization. The number of geometrical isomers exhibited by the complex is :
(1)0 (2)2 (3)4 4)3
Ans. NTA (1)
Sol. Tetrahedral complex does not show geomtric isomerism.
58. The number of complexes from the following with no electrons in the tz2 orbital is
TiCla, [MNOa]-, [FeOa4]?-, [FeCls]?-, [CoCla]?-
1)3 (2) 4 31 4)2
Ans. NTA (1)
Sol. In tetrahedral complex splitting will be invert to octahedral with less energy gap

59. Match list - | with Llst - Il.

List | List I
(Pair of Compounds) (Isomerism)
(A) n-propanol and Isopropanol () Metamarism
(B) Methaoxypropane and ethoxyethane (1) Chain Isomerism
© Propanone and Isopentane (1) Position Isomerism
(D) Neopentane and Isopentane (IV) Functional Isomerism
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Ans.
Sol.

60.

Ans.
Sol.

61.

Ans.
Sol.

Choose the correct answer from the options given below :

(1) (A) = (1), (B)=(1), (C)=(11), (D)=(IV) (2) (A) = (), (B)=(1), (C)(IV), (D)=(IV)
§\13_)r XA\()J (), (B)=(1), (C)=(IV), (D)(I1) (4) (A) = (), (B)=(1), (C)=(IV), (D)—(IN)

(A) n-propanol & Isopropanol are position isomers
(B) Methoxy propane & ethoxyethane are metamers
(C) Propanone & propanal are functional isomers
(D) Neopentane & Isopentane are chain isomers

Identify and B in the given chemical reaction sequence :
O
¢o
O
A

Zn—Hg B H*
AlCly HCl

O

C

() A‘@(::I ; B

OH

O

S

(0] OH COOH COOH
O
COOH CH,OH o)

NTA (2)

0 0O
@ . 0 —AlCk Zn-Hg
HO el HO
0 0 0
(A) / (B)
H*

(0

While preparing crystals of Mohr's salt, dil H.SO4is added to a mixture of ferrous sulphate and ammonium
sulphate, before dissolving this mixture in water, dil H2SO4is added here to :

(1) increase the rate of formation of crystals

(2) prevent the hydrolysis of ferrous sulphate

(3) prevent the hydrolysis of ammonium sulphate

(4) make the medium strongly acidic

NTA (2)

Fe(OH)24 will ppt out.
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62.

Ans.

Sol.

63.

Ans.

Sol.

64.

Ans.

Sol.

65.

AnNs.

Sol.

66.

(i) Jone's Reagent

CHsCH2-OH (i) kMnO,

(iii) NaOH, CaO, A

Consider the above reaction sequence and identify the major product P.
(1) Methoxymethane  (2) Methanal  (3) Methanoic acid (4) Methane
NTA (4)

CHa—-CHz—OH _Jonesreagent |~ cH=0 XM | cH,—COOH

NaQH,Ca0
A

CHa4
The number of ions from the following that have the ability to liberate hydrogen from a dilute acid is

Ti2*, Cr* and V?*

(13 (2)2 31 40
NTA (1)

Tizt - Ti+4

Crt2 —» Cr*3

V2t — 3

They will oxidise to their most stable oxidation state

Given below are two statements :

Statement | : On passing HCl) through a saturated solution of BaClz, at room temperature white turbidity
appears.

Statement Il : When HCI gas is passed through a saturated solution of NaCl, sodium chloride is
precipitated due to common ion effect.

In the light of the above statements, choose the most appropriate answer from the options given below:
(1) Statement | is correct but Statement Il is incorrect

(2) Both Statement | and Statement Il are correct

(3) Statement | is incorrect but Statement Il is correct

(4) Both Statement | and Statement |l are incorrect

NTA (1)

RESO (2)

In both case IP > Ksp and ppt will occur.

Coagulation of egg, on heating is because of :

(1) Denaturation of protein occurs

(2) The secondary structure of protein remains unchanged

(3) Breaking of the peptide linkage in the primary structure of protein occurs.

(4) Biological property of protein remains unchanged

NTA (1)

Denaturation of protein is change of secondary & tertiary structure of protein nat result coagulation of
albumin of egg.

The correct nomenclature for the following compound is :
0

=
W OH

OH O/\} 4
(1) 2—carboxy—4—hydroxyhept—7—enal (2) 2—carboxy—4—hydroxyhept—-6—enal
(3) 2—formyl-4—hydroxyhept—7—enoic acid (4) 2—formyl-4—hydroxyhept—6—enoic acid
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Ans. NTA (4)

Sol.
OH CH=0
2—formyl-4—hydroxyhept—6—enoic acid
67. The correct statements from the following are :
(A) The decreasing order of atomic radii of group 13 elements is Ti > In > Ga > Al > B.
(B) Down the group 13 electronegativity decreases from top to bottom.
(C) Al dissolves in dil. HCI and liberals Hz but conc. HNOs renders Al passive by forming a protective
oxide layer on the surface.
(D) All elements of group 13 exhibits highly stable +1 oxidation state.
(E) Hybridisation of Al in [Al(H20)s]3* ion is sp3d?.
(1) (C) and (E) only (2) (A) and (C) only
(3) (A), (C) and (E) only (4) (A), (B) (C) and (E) only
Ans.  NTA (1)
Sol. (A) atomic radii Al > Ga incorrect.
(B) Incorrect EN Al < Ga.
(C) Correct.
(D) Only for TI* > TI*3,
(E) Correct.
68. The quantity of silver deposited when one coulomb charge is passed AgNOz solution :
(1) Chemical equivalent of silver (2) 1 g of silver
(3) 0.1 g atom of silver (4) 1 electrochemical equivalent of silver
Ans. NTA (4)
Sol. Ag*(aq) + ee—— Ag(s)
W _Q
E F
E
W=Q =
Or wW=1Z7
69. The number of moles of methane required to produce 11 g CO:2 (g) after complete combustion is :
(Given molar mass of methane is g mol: 16)
(1) 0.5 (2) 0.75 (3)0.35 (4) 0.25

Ans. NTA (4)
Sol. CHs+20; —2 5 CO2+ 2H20

1 mol 1 mol
4 44

1

~ mol

4

70. Consider the given chemical reaction :
KMI]()4 e H2‘504 " PrOdUCt AT
Heat

Product "A" is :
(1) oxalic acid (2) acetic acid (3) adipic acid (4) picric acid

Ans. NTA (3)
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Sol.

71.

Ans.

Sol.

72.

Ans.

Sol.

73.

Ans.

KMnO4/H2S 0y COOH
—_—
A COOH

Adipic acid

Combustion of 1 mole of benzene is expressed at
1
CeHs (1) + ?5 02 (g) — 6 CO2(g) + 3 H20(I)

The standard enthalpy of combustion of 2 mol of benzene is — 'x' kJ.

X =

Given

1. standard Enthalpy of formation of 1 mol of CeHs(l), for the reaction
6C (graphite) + 3H2(g) — CsHs(l) is 48.5 kJ mol-2.

2. Standard Enthalpy of formation of 1 mol of CO: (g), for the reaction
C(graphite) + O2(g) — CO2(g) is —393.5 kJ mol-.

3. Standard and Enthalpy of formation of 1 mol of H20 (1), for the reaction

H2(g) + % 02(g) — H20 (1) is —286 kJ mol-1.

NTA (6535)
*=_1+6x2+3x3
= —48.5 + 6 x (-393.5) + 3 x (-286)
= _ 48.5 + 2361 — 858
= 3267.5
= ~ 6535 kJ

Consider the following single step reaction in gas phase at constant temperature.
2A@) + 2B — Cg)
The initial rate of the reaction is recorded as r1 when the reaction starts with 1.5 atm pressure of A and
0.7 atm pressure of B. After some time, the rate rz is recorded when the pressure of C becomes 0.5 atm.
Theratiori:rzis x 1071, (Nearest integer)
NTA (315)
r = kPa2Pg
ri =k (1.5)20.7 . (1)
2A(9) + Blg) - C(9)
1.5 atm 0.7 atm 0
15-2%x05 07-05 0.5 atm
=0.5atm =0.2 atm
r. =k (0.5)20.2 .. (2)
17
n _ (1.5)%x0.7
r,  (0.5)?>x0.2

=31.5=315x 10"

The product (C) in the following sequence of reactions has n bonds.
KMnO, — KOH Hy0+ Br,

©/\/ A @ @ FeBry

NTA (4)
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cCOO- COOH COOH
KMnO4 H" BrglFeBrg
KOH

In the Claisen-Schmidt reaction to prepare 351 g of dibenzalacetone using 87 g of acetone, the amount

of benzaldehyde required is g. (Nearest integer)
NTA (318)
2Ph-CH=0 + CHa~C—-CHs —2""» Ph—-CH=CH-C-CH=CH-Ph
0O O
3.0 mol 87gm, 1.5 mol 351gm, 1.5 mol

wt of Ph—CH=0 = 3 x 106 = 318 gm

The fusion of chromite ore with sodium carbonate in the presence of air leads to the formation of products
A and B along with the evolution of CO2. The sum of spin-only magnetic moment values of A and B is
B.M. (Nearest integer)

[Given atomic number: C =6, Na: 11, O: 8, Fe: 26, Cr : 24]

NTA (6)

4FeCr;04 + 8Na2COs + 702 —2 5 8NaxCrOs + 2Fe203 + 8CO2
(A) (B)

For Cr*6 (n = 0)
For Fe*3 3d® (n = 5)

= J/n(n+2) BM

= /35 BM ~ 6 BM
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