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PHYSICS

SECTION - A

Multiple Choice Questions: This section contains 20
multiple choice questions. Each question has 4 choices
(1), (2), (3) and (4), out of which ONLY ONE is correct.

Choose the correct answer:
1. Atravelling wave is described by the equation

y(x, t) =[0.05 sin (8x —4f)] m

The velocity of the wave is : [all the quantities are in

Sl unit]

(1) 8 ms! (2) 0.5ms™

(3) 4 ms! (4) 2ms!
Answer (2)

Sol. -+ y(x, t) =[0.05sin(8x — 4f)] m

Coefficient of ¢

Speed of wave =|——————
Coefficient of x

_4 _05ms
8

2. Acircular loop of radius ris carrying current | A. The
ratio of magnetic field at the center of circular loop
and at a distance r from the center of the loop on its

axis is:
(1) 2v2:1 ) 1:32
(3) 32:2 @) 1:42
Answer (1)
Sol. (A e-eeeefeieeeeeaa o
ol. | ; A
!
A oor
“Olr2 “0’

P2 2(,,2 + r2 )3/2 25/2,,

Mol
Br_ or _2V2

B, ! 1
25/2 r

3. Consider the following radioactive decay process
u A2 A —LE > 4 —I> 4, —2> A —F > A —1> 4

The mass number and the atomic number of As are

given by:

(1) 210 and 80

(3) 210 and 84
Answer (1)

(2) 210 and 82
(4) 211 and 80

28, o 214, BT 214 y 214 o 210 B* 210 Y . 210
Sol. 8sA——> g A > g3 Ay —> g3 Ay 1Ay ——> o hs — > g0 s

Mass number = 210

Atomic number = 80

4. The weight of a body at the surface of earth is
18 N. The weight of the body at an altitude of
3200 km above the earth’s surface is (given, radius
of earth Re = 6400 km):

(1) 8N (2) 196N
(3) 9.8N (4) 49N
Answer (1)
Sol. Wearth = 18 N
MQearth = 18

Q 2

_ ( 6400 )2
6400 + 3200

:18><i:8
9

5. Given below are two statements : one is labelled as
Assertion A and the other is labelled as Reason R.

Assertion A : Photodiodes are preferably operated
in reverse bias condition for light intensity
measurement.

Reason R : The current in the forward bias is more
than the current in the reverse bias for a p — n
junction diode.

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

(1) Both A and R are true and R is the correct
explanation of A

(2) Ais false but R is true
(3) Ais true but R is false

(4) Both A and R are true but R is NOT the correct
explanation of A

Answer (4)
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Sol. Photodiodes are preferably operated in reverse i+ r=290° as transmitted is L to reflected.
bias condition for light intensity measurement
because it increases the width of depletion layer, tani =”—a:> j= tan—W_a:E_eB
therefore both are correct but not the correct Hg ng 2
explanation. 7. A modulating signal is a square wave, as shown in

6. Given below are two statements :
Statement | : If the Brewster's angle for the light -
propagating from air to glass is 05, then the T 1 e
m(1)

the figure.

Brewster's angle for the light propagating from

glass to air is g -0p volts

If the carrier wave is given as c(f) = 2 sin (8nf) volts,

Statement Il : The Brewster's angle for the light the modulation index is:
propagating from glass to air is tan-" (ug) where g

is the refractive index of glass. (1) l

In the light of the above statements, choose the 2

correct answer from the options given below: 1

(1) Both statement | and Statement Il are true (2) 4

(2) Both statement | and statement Il are false

3) 1
(3) Statement | is true but statement Il is false )

(4) Statement | is false but statement Il is true (4) 1
Answer (3) 3
Sol. Case | : Answer (1)

Sol. Am = Amplitude of modulating wave = 1 volt
Ac = Amplitude of carrier wave = 2 volt

Modulation index = An L

A, 2 2

8. As shown in the figure, a network of resistors is
connected to a battery of 24V with an internal

resistance of 3Q. The currents through the resistors

air glass Rs and Rs are s+ and Is respectively. The values of
Transmitted is L to reflected. I+ and Is are:
i+r=90° R, =2Q R, =20Q
Snell’s law R, =20 R, =20
HaSini = pgsinr
tanj = 29
Ha |
+|'=
24V, 3Q
i =tan™! [“—gj =0p ( )
Ha 8 2
1) lIpy==—Aand/ls ==A
Case Il : (1) g 5 5775
24 6
2) Iy=—Aand/l; ==A
(2) Iy = 57
r t
2 8
Lz 3) L, ==Aandls=—A
i @) la=3 "5
6 24
4) Iy =—Aand/l; =—
i @) la=3 °" 5
glass air Answer (3)
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Sol.

RiR, R4Rs

Req = +R3 + +Rg+r
eq R1+R2 3 R5+R4 6
=(1+2+4+2+3)
=120
/:%=2A
12
Rs 5 2
Iy = |=—x2==A
4 (R4+R5j 25 5
Is = Ral ZEEZX :EEA
Ry4+Rs 25 5
Given below are two statements :

Statement | : The temperature of a gas is —-73°C.
When the gas is heated to 527°C, the root mean
square speed of the molecules is doubled.

Statement Il : The product of pressure and volume
of an ideal gas will be equal to translational kinetic
energy of the molecules.

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

(1) Both statement | and statement Il are true

(2) Statement | is false but statement Il is true
(3) Both statement | and statement |l are false
(4) Statement | is true but statement Il is false

Answer (4)

Sol. T;=200K Vg o VT
T; = 800K
Vi \T; V800 V4 2
Vi =2V,

10.

Translational K.E. = (%PVJ

Two long straight wires P and Q carrying equal
current 10A each were kept parallel to each other
at 5 cm distance. Magnitude of magnetic force
experienced by 10 cm length of wire P is F1. If
distance between wires is halved and currents on
them are doubled, force 2 on 10 cm length of wire
P will be:

(1) 10F1 (2) 8F4

A i

® 10 @) 8
Answer (2)
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Sol. [1_Holt; _ Hohiz
I 2nr 2nr
If iy and i, both are doubled, if r; = (gj
Fr _ no(2i1)(2i3) _ 8poiip
ZTC(I‘) 2nr
2
Fr=8F4
. . . 10 .
11. A conducting circular loop of radius —cm is
Jn
placed perpendicular to a uniform magnetic field of
0.5 T. The magnetic field is decreased to zero in 0.5
s at a steady rate. The induced emf in the circular
loop at 0.25 s is:
(1) emf=1mV (2) emf=5mV
(3) emf=100 mV (4) emf=10 mV
Answer (4)
Sol.
®B
dé
€ind = ‘_E
_ (@) A
dt
[(08)( 2 )2
0.5)"(10vn
=1x ! \
100
=0.01V
=10 mV
12. 1 g of a liquid is converted to vapour at 3 x 10° Pa
pressure. If 10% of the heat supplied is used for
increasing the volume by 1600 cm?® during this
phase change, then the increase in internal energy
in the process will be:
(1) 4800J (2) 432000 J
(3) 4.32x108J (4) 4320 J
Answer (4)
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Sol. AQ=AU+ AW
10 AW = AW + AW
AU =9 AW

:9x(3x105){1600x%}

=4320J

13. Iftwo charges g1 and qz are separated with distance
‘d’ and placed in a medium of dielectric constant K.
What will be the equivalent distance between
charges in air for the same electrostatic force?

(1) 2dvk ) dvk
(3) 1.5dvk @) kJd
Answer (2)
Sol. 9 g
d
dielectric constant = K
1 . 92
medium — 471:(K80) d2
Fair = Fmedium
1 9495 _ 1 919>
4ney (dy, ) 4n(Keg) d?
dair = \/Rd

14. Given below are two statements:

Statement I: An elevator can go up or down with
uniform speed when its weight is balanced with the
tension of its cable.

Statement II: Force exerted by the floor of an
elevator on the foot of a person standing on it is
more than his/her weight when the elevator goes
down with increasing speed.

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

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

(2) Both Statement | and Statement Il are true

(3) Statement | is false but Statement Il is true

(4) Both statement | and Statement |l are false
Answer (1)

Sol. Statement | is correct, because lift is moving with
zero acceleration.

Statement Il is incorrect as force exerted will be
less than the weight.

@®
Aakash
R U3

15. In E and K represent electric field and propagation

vectors of the EM waves in vacuum, then magnetic
field vector is given by:

(o — angular frequency):

™) %(RXE) 2) o(ExK)
(3) KxE 4) o(KxE)
Answer (1)

Sol. E = electric field

K= propagation vector

B:l(RxE)
(O]

16. As per given figure, a weightless pulley P is
attached on a double inclined frictionless surfaces.
The tension in the string (massless) will be (if g =
10 m/s?)

(1) (443 + )N ) (443 - )N

@) 4(V3+1)N @) 4(V3-1)N

Answer (3)
Sol.

Let's consider T tension in string and a acceleration
of blocks.

FBD of 4kg

/,T

49
4gsin0 —T = 4a
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17.

4gV3
2

—-T =4a

FBD of 1kg

T—%za (2)
From (1) and (2)
T=4(1+3)N
Match List | with List Il
LISTI LIST I
A. | Planck's constant (h) l. | [M'L2T-2]
B. | Stopping potential (Vs) | IIl. | [M'L'T-]
C. | Work function (¢) . | (MIL2T-1]
D. | Momentum (p) IV. | [ML2T-3A"]

Choose the correct answer from the options given
below:

(1) A-lll, B-IV, C-I, D-II
(2) A-l, B-lll, C-IV, D-II
(3) A-ll, B-IV, C-lll, D-I
(4) A-lll, B-I, C-Il, D-IV

Answer (1)
Sol. [h] = [ML2T-"] - A-llI

18.

[Vs] = [ML2T—3A-"] — B-IV

[6] = [ML2T2] — C-l

[p] = [MLT-"] - D-II

From the photoelectric effect experiment, following

observations are made. Identify which of these are
correct.

A. The stopping potential depends only on the
work function of the metal.

B. The saturation current increases as the
intensity of incident light increases.

C. The maximum kinetic energy of a photo
electron depends on the intensity of the
incident light.

D. Photoelectric effect can be explained using

wave theory of light.
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Choose the correct answer from the options given
below:

(1) A, B, Donly
(2) A, C,Donly
(3) Bonly

(4) B, Conly

Answer (3)
Sol. (A) From Einstein’s equation

19.

Kmax = eVs = hV—¢
Form the stopping potential (Vs) depends on ¢
&v.

(B) Saturation current is proportional to intensity,
i.e., number of incident photons.

(C) Kmax only depends on nature of photon and ¢.

(D) Einstein used particle behaviour of photon to
explain photon electric effect.

Only B is correct.

The maximum vertical height to which a man can
throw a ball is 136 m. The maximum horizontal
distance upto which he can throw the same ball is:

(1) 272m
(2) 68 m

(3) 192 m
4) 136 m

Answer (1)

Sol. For vertical throw,

20.

h=Y_

29

v = 2gh =29 x 136

For max range, 6 = 45°
2

A%
R nax :? ..(2)
From (1) and (2)
R _V'_29x136
max g g
=272 m

A 100 m long wire having cross-sectional area
6.25 x 10* m2 and Young's modulus is 101 Nm—2
is subjected to a load of 250 N, then the elongation
in the wire will be:
(1) 6.25x10°%m
(3) 4x103m

(2) 6.25 x 10°*m
(4) 4x 10 m

Answer (3)
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Sol. Al :i
AY
250 N
F=250N
/=100 m
A=6.25x 10 m?
Y =101
Al=4x%x103m
SECTION -B
Numerical Value Type Questions: This section

contains 10 questions. In Section B, attempt any five
questions out of 10. The answer to each question is a
NUMERICAL VALUE. For each question, enter the
correct numerical value (in decimal notation,
truncated/rounded-off to the second decimal place; e.g.
06.25, 07.00, —00.33, —00.30, 30.27, —27.30) using the
mouse and the on-screen virtual numeric keypad in the
place designated to enter the answer.

21. A hole is drilled in a metal sheet. At 27°C, the
diameter of hole is 5 cm. When the sheet is heated
to 177°C, the change in the diameter of hole is d x
10-3 cm. The value of d will be if coefficient
of linear expansion of the metal is 1.6 x 10-5/°C.
Answer (12)
Sol. AD = DaAt

=5x1.6 x 105 (177 - 27)

=0.012cm

=12 x 103 cm

so, d=12

oo [/UO0U0Y] > B[ TII0TY

A block of a mass 2 kg is attached with two identical
springs of spring constant 20 N/m each. The block
is placed on a frictionless surface and the ends of
the springs are attached to rigid supports (see
figure). When the mass is displaced from its
equilibrium position, it executes a simple harmonic

2Kg

TC .
— in SI
VX

motion. The time period of oscillation is

unit. The value of x is
Answer (5)

@
Aakash

+ET

Sol. Both the springs are in parallel so net spring
constant is Knet = K1 + K2 =40 N/m

So T =2x |-
net
=2n i
40
_T
J5
x=5

23. In the circuit shown in the figure, the ratio of the
quality factor and the band width is s.
10£2
/L AN
:3{::-'? = Ziuk
3.0H
Answer (10)
. R
Sol. Bandwidth Am = T
1 /L
Quality factor Q = —,|—
Y R\C
1 /L
Q _R\C
So —=—+~
Aw R
L
3
12
- R%JC
3
32

10%(27 x107%)2

- 33
100(3+/3 x107%)

=10
As shown in the figure, a combination of a thin
plano concave lens and a thin plano convex lens is
used to image an object placed at infinity. The
radius of curvature of both the lenses is 30 cm and
refraction index of the material for both the lenses
is 1.75. Both the lenses are placed at distance of 40
cm from each other. Due to the combination, the
image of the object is formed at distance x =
cm, from concave lens.

24.
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40 Cm

d

—_—
_—
—
- >

O

Answer (120)
Sol. — =(1.75-1)(1_LJ=_0£
concave o +30 30
feoncave = — 40 cm
1 :(1,75_1)(i_1j:E
convex 30 «© 30

feonvex = 40 cm

Let the first image is formed at v4 so

1. 1_ 1 1
40

V1 o f;:oncave

= v,=-40cm

for second image

11
x—40 -80 40

= x=120cm

25. A spherical body of mass 2 kg starting from rest
acquires a kinetic energy of 10000 J at the end of
5t second. The force acted on the body is
N.

Answer (40)

Sol. Let the force be F so acceleration a = i
m

2
So displacement S = lat2 _A
2 2m
F2t2
Sowork done W=F.S =
2m

From work energy Theorem

AKE =W
242
W=Ft =10000
2m
E_ /10000><2><2
52
F=40N
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26. A stream of a positively charged particles having

i:2><10”k£ and velocity vo =3x10"im/s is

m

deflected by an electric field 1.8f kV/m. The electric

field exists in a region of 10 cm along x direction.
Due to the electric field, the deflection of the charge

particles in the y direction is mm.
Answer (2)
Sol.
o—>V,
E,
«—10cm —
F =—qu
Y m

a,= 2x10" x 1800
=36 x 1013 m/s?

-2
Time =t Saall =30%107 =(lx10‘8)sec.
VO X

3

1%
=—at
% 2

1 w (1 08)
= y==—x36x10" x| =x10
2 3

= 2x102%m

2 mm

27.. A hollow cylindrical conductor has length of 3.14 m,
while its inner and outer diameters are 4 mm and
8 mm respectively. The resistance of the conductor
isnx10-3Q.
If the resistivity of the material is 2.4 x 108 Om. The
value of n is

Answer (2)

Sol.

/—_——"‘\
e—

[=3.14m
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R_p_l_2.4><‘|0_8><3.14 P
A n(16-4)x107°
."\
= ﬁ><10_2 9
12
|
:2—4><10_3 <—10cm —3y
12 |
Q
=2x107°Q
Answer (110)
value of nis 2. Sol.
28. Assume that protons and neutrons have equal
i —27
masses. Mass of a nucleon is 1.6 x 10-%" kg and : M solid sphere
radius of nucleus is 1.5 x 10-'5 A3 m. The : A
approximate ratio of the nuclear density and water . @
density is n x 103, The value of n is ) ‘<10 cm—>
Answer (11) I
Sol. Radius = 1.5x107° A" ' 2
I=1I, +Md
_ 47 3
Volume =251 = MK? ~ZMR? + M
Mass of nucleus = (1.6 x 10-27) A kg >
. K=,=R?+d?
. 1.6x107“" xA 5
Density of nucleus = e
1
gxnx{1.5x1o—15 A3] K=,/§x52+102 cm
] K =+110 cm
_1.6x3x8x10'®
 4nx27 . Value of .
3 £x1017 30. Vectors ai+bj+k and 2i-3j+4k are
On perpendicular to each other when 3a + 2b = 7, the
Density of water = 1000 kg/m? ratio of a to b is = . The value of x is
32 17
Density of nucleus %MO Answer (1)
Density of water 1000 Sol. (ai +bj+k)-(2i =3j+4k) =0
2a—-3b+4=0
= @X'IO“S
9 (2a-3b=-4%x)7 (1
=11.32 x 1013 also, (3a+2b=7x)4 ... (2)
dding (1) and (2
valueofn =11 adding (1) and (2)
14a+12a-21b+8b=0
29. Solid sphere A is rotating about an axis PQ. If the 26a—13b=0
radius of the sphere is 5 cm then its radius of a 13 1
gyration about PQ will be Jx cm. The value of x b 26 2
is___ . Value of :




