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Q.4.

Q.5.

Q. 6.

Section A

The temperature of an ideal gas is increased from
200 K to 800 K. If rm.s. speed of gas at 200 K is v,
Then, rm.s. speed of the gas at 800 K will be:

M 4 @20 Gu @)

Given below are two statements : one is labelled as
assertion A and the other is labelled as Reason R.
Assertion A : The phase difference of two light
waves changes if they travel through different
media having same thickness, but different
indices of refraction.

Reason R : The wavelengths of waves are Q.7.

different in different media.

In the light of the above statements, choose the

most appropriate answer from the options given

below:

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

(2) Ais not correct but R is correct

(3) Ais correct but R is not correct

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

For an amplitude modulated wave the minimum
amplitude is 3 V, while the modulation index is
60%. The maximum amplitude of the modulated
wave is:

1 10V @212V 315V @5V

The ratio of speed of sound in hydrogen gas to
the speed of sound in oxygen gas at the same
temperature is :

@ 1:4 @1:2 @)1:1 (@4:1

A dipole comprises of two charged particles of
identical magnitude g and opposite in nature.
The mass 'm' of the positive charged particle is
half of the mass of the negative charged particle.
The two charges are separated by a distance 'I'. If
the dipole is placed in a uniform electric field 'E ;
in such a way that dipole axis makes a very small
angle with the electric field, 'E'. The angular
frequency of the oscillations of the dipole when
released is given by:

BE ) [BE o [BE o [4E
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Given below are two statements. One is labelled
as Assertion A and the other is labelled as Reason
R.

Assertion A: When you squeeze one end of a
tube to get toothpaste out from the other end.
Pascal’s principle is observed.

Reason R: A change in the pressure applied to

an enclosed incompressible fluid is transmitted

undiminished to every portion of the fluid and to

the walls of its container.

In the light of the above statements, choose the

most appropriate answer from the options given

below

(1) A/is correct but R is not correct

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

(3) Ais not correct but R is correct

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

A student is provided with a variable voltage
source V, a test resistor Ry = 10 Q , two identical
galvanometers G; and G, and two additional
resistors, R; = 10 MQ and R, = 0.001 Q. For
conducting an experiment to verify ohm’s law,
the most suitable circuit is :
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Q.9.

Q.10.

Q.11.

Q.12.

Q.13.

0.14.

A body cools in 7 minutes from 60°C to 40°C. The
temperature of the surrounding is 10°C . The
temperature of the body after the next 7 minutes:
(1) 30°C  (2) 34°C (3) 32°C  (4) 28°C

The energy density associated with electric field

E and magnetic field B of an electromagnetic
wave in free space is given by: (g, = permittivity
of free space, |1, = permeability of free space)

2 2

M up =2y - 2
2 2

2) Up=—o Up="0"
(2) Ug 26y’ BT 2
2 2

() Up=t Uy =2
289 21
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The weight of a body on the surface of the earth
is 100 N. The gravitational force on it when taken
at a height from the surface of earth, equal to one-
fourth the radius of the earth is:

(1) 64N (225N  (3) 100N (4)50N

A capacitor of capacitance 150.0 uF is connected
to an alternating source of emf given by
E = 36sin (120nt) V. The maximum value of
current in the circuit is approximatively equal to:

1

1 2A —
o 2 5
A 2 metre long scale with least count of 0.2 cm
is used to measure the locations of objects on an
optical bench. While measuring the focal length
of a convex lens, the object pin and the convex
lens are placed at 80 cm mark and 1 m mark.,
respectively. The image of the object pin on
the other side of lens coincides with image pin
that is kept at 180 cm mark. The % error in the
estimation of focal length is:

(1) 0.51 (2) 1.02 (3) 0.85

) 22A  (3) ——A  (4)2A

4) 1.70

Figure shows a part of an electric circuit. The
potentials at points a, b and c are 30 V, 12 V and
2V respectively.

The current through the 20 Q resistor will be:
NV S b

7

20 Q
ll> AYAVAAN
10Q
/M S c
30 Q
1) 10A (2)02A (3)04A (4)06A

A small particle of mass m moves in such a way

that its potential energy U :%mwzrz where ®

is constant and r is the distance of the particle
from origin. Assuming Bohr’s quantization of

Q. 15.

Q.16.

Q.17.

Q.18.

Q.19.

Q. 20.
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momentum and circular orbit, the radius of nth
orbit will be proportional to:

1
G . @

Given below are two statements. One is labelled as

Assertion A and the other is labelled as Reason R.

Assertion A : Diffusion current in a p-n junction

is greater than the drift current in magnitude if

the junction is forward biased.

Reason R: Diffusion current in a p-n junction is

from the n-side to the p-side, if the junction is

forward biased.

In the light of the above statements, choose the

most appropriate answer from the options given

below:

(1) Aisnot correct but R is correct

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

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

(4) A/is correct but R is not correct

@ n @ n

Choose the incorrect statement from the following;:

(1) Thelinear speed of a planet revolving around
the sun remains constant.

(2) The speed of satellite in a given circular orbit
remains constant.

(3 When a body falls towards earth, the
displacement of earth towards the body is
negligible.

(4) For a planet revolving around the sun in an
elliptical orbit, the total energy of the planet
remains constant.

A child of mass 5 kg is going round a merry-go-
round that makes 1 rotation in 3.14 s. The radius
of the merry-go-round is 2 m. The centrifugal
force on the child will be:
(1) 40N (2) 100N

(3) 80N  (4)50N

As shown in the figure, a particle is moving with
constant speed ® m s . Considering its motion
from A to B, the magnitude of the average
velocity is:

B
v \Y
© A
(1) nms’ () 243 ms™*
(3) V3m st (4) 153 m st

The work functions of Aluminium and Gold are
41 eV and 5.1 e V respectively. The ratio of the
slope of the stopping potential versus frequency
plot for Gold to that of Aluminium is:
@ 1 @2 G)124 (@15

A particle starts with an initial velocity of 10.0ms ™"
along x-direction_and accelerates uniformly at
the rate of 2.0 m s . The time taken by the particle
to reach the velocity of 60.0 m s~ is :

1) 3s () 6s ()25s  (4)30s
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- Q.26. A proton with a kinetic energy of 2.0 e V. moves
Section B into a region of uniform magnetic field of
Q.21. A simple pendulum with length 100 cm and bob itude ™ 3
of mass 250 g is executing S.H.M. of amplitude magnitude o x107 T.
10 cm. The r;lax1mum tension in the string is The angle between the direction of magnetic
found to be — N. The value of x is field and velocity of proton is 60°. The pitch of
) 40 o the helical path taken by the proton is cm.
Q.22. Experimentally it is found that 12.8 e V energy (Take, mass of proton = 1.6 X 102 kg and Charge
is required to separate a hydrogen atom into a on proton = 1.6 x 10729 C)
proton and an electron. So the orbital radius of p ' ’
the electron in a hydrogen atom is 9, 10710, Q.27. A body is dropped on ground from a height '4;'
The value of the x is x and after hitting the ground, it rebounds to a
B 19 B height 'h,'. If the ratio of velocities of the body
(LeV=16x10"]J, neg =9 % 10"Nm?/ C° just before and after hitting ground is 4, then
. 19 percentage loss in kinetic energy of the body is
and electronic charge = 1.6 X 107 C) .
Q.23. A beam of light consisting of two wavelengths - Thevalueof xis
7000 A and 5500 A is used to obtain interference
pattern in Young's double slit experiment. The 28, A ring and a solid sphere rotating about an axis
distance between the slits is 2.5 mm and the passing trough their centres have same radii of
distance between the place of slits and the screen . he axis of L icul
is 150 cm. The least distance from the central gyratlon..T e axis of rofation is perpendlcu arto
fringe, where the bright fringes due to both the plane of ring. The ratio of radius of ring to that of
wavelengths coincide, is n X 10~ m. The value of .2 .
nis sphere is e The value of x is
Q.24 z;vg f&%ci?;n; ngr;iﬁb ;rolésf ;/lji‘tIl:S Ii%d:ncll ;6)8 Q. 29. As shown in the figure, the voltmeter reads 2 V
respectively are placed coaxially with centers across 5 Q resistor. The resistance of the voltmeter
coinciding. The mutual 1nductance of this s Q
arrangement will be x 10 H. 3V
(Take, = = 10) [
Q.25. As shown in the figure, two parallel plate
capacitors having equal plate area of 200 cm” are
joined in such a way that a # b. The equivalent 5Q C\D
capacitance of the combination is xg,F The value
of xis AMA
2Q
Q. 30. A metal block of mass m is suspended from a rigid
$ a support through a metal wire of diameter 14 mm.
c=1mm d=5mm The tensile stress developed in the wire under
equilibrium state is 7 x 10° N m 2 The value of
o mass m is kg.
) 22
(Take, g = 9.8 m s~ and n:7)
Answer Key
Q. No. Answer Topic Name Chapter Name
1 (2) r.m.s. speed of Gas Kinetic Theory of Gases
2 (1) Refraction Ray Optics
3 (2) Modulation Communication System
4 4) Speed of Sound Oscillations
5 BONUS | Torque on Electric Dipole Placed in Uniform | Electric Charges and Fields
Electric Field
6 (2) Pascal's Law Mechanical Properties of Fluids
7 (2) Moving Coil Galvanometer Moving Charges and Magnetism
8 4) Newton's Law of Cooling Thermal Properties of Matter
9 1) Energy Density Electromagnetic Waves
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10 1) Varation in Acceleration due to Gravity Gravitation
11 (4) A]ternating Current Alternating Current
12 (4) Errors in Measurements Units and Dimesnions
13 (3) Kirchoff's Law Current Electricity
14 4) Bohr Model Atoms
15 4) p-n Junction Diode Semiconductor Electronics
16 1) Planetary Motion Gravitation
17 (1) Centrifugal Force Laws of Motion
18 4) Angular Motion Motion in a Plane
19 (1) Stopping Potential Dual Nature of Radiation and Matter
20 (3) Acceleration Motion in One Dimension
21 [99] Simple Pendulum Oscillations
22 [16] Bohr Model Atoms
23 [462] Young's Double Slit Experiment Wave Optics
24 [4] Mutual Inductance Electromagnetic Induction
25 [5] Parallel Plate Capacitor Electrostatic Potential and Capacitance
26 [40] Motion of Charged Particle Inside a Magnetic | Moving Charges and Magnetism
Field
27 [375] Kinetic Energy Work, Energy and Power
28 [5] Radius of Gyration System of Particles and Rotational Motion
29 [20] Electric Circuit Current Electricity
30 [11] Young's Modulus of Elasticity Mechanical Properties of Solids
SOLUTIONS
Section A Option (4) is correct.
Speed of sound is given by,
Option (2) is correct. RT
Given, T, = 200K, T, = 800 K TN
v = 0,0, =7
For gas, 0,y = \/7 — Urms € JT At constant temp, (e \/%

ST

or v, = 20,
Option (1) is correct.

Wavelength changes with medium and depends on

refractive index as, A o« 1
i

2n
During refraction, ¢ = TAX'

we can see phase difference depends upon A or p.
Hence reason correctly explains the assertion.

Option (2) is correct.
Given, modulation index, m = 60% or 0.6

m:A—m=0.6
A

c

A +A. 06+1 16
A —A. 06-1 04
A, + A,
-3V
= A, + A, =12V

-4

i m
Hence, sinHy) Mo, _ /g:\/ﬁzz}ﬂ
o(in Op)  \[my, 2

None of the given Options (BONUS) is correct.
Here mass of two charges in dipole is not same,
hence we need to find its location.

Centre of mass will be at 1 from positive charge and
21 .
5 from negative charge.

2 2
I= Zm(ij +m(2—l}
3 3

M.I. about axis,

2

= =2
3
Now, pE = Io*

pr qlE /3qE
O=,—= [—=,—
3

None of the option matches with the obtained value.
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10.

11.

Option (2) is correct.

According to Pascal’s law pressure applied to an ideal
fluid gets transmitted equally in all the directions
and to the wall of container as well. Hence, both
statements are true and reason correctly explains
assertion.

Option (2) is correct.

For a galvanometer

Small shunt resistor in parallel = ammeter

Large shunt resistor in series = voltmeter

We know ammeter is always connected in series and
voltmeter always in parallel. Only option (2) fulfills
this criteria.

Option (4) is correct.

As per Newton's law of cooling,

mCT1;T2 :k(T1;T2 —Toj

Case 1: T, = 60°, T, = 40°, T, = 10°
t =7 min or 420 s
16040 :k(60+40 _mj
420 2
THC 20 = 40k 0
420
Case 2: T, = 40°, T, =T, T, = 10°

t =7minor420s

mc40_T :k(4O+T—10)
420 2

From eq. (i), 2k(40 — T) = k[402+ r_ 10]

= 160-4T =20+ T
= T = 28°
Option (1) is correct.
. 1 2 B?
Energy density of EMW, up = —gyE” & ug =——
2 21
Option (1) is correct.
Acceleration due to gravity at a height h,
RZ
=8 R
=g R 16
=835
o3
4
Wy, = mgy,
16 16

=—mg=—x100=64N
25 25

Option (4) is correct.

Given, E = 36sin (120nt) Volt
Charge in capacitor, g =CV
or q = CEysin ot
i= aq = oCE cosot
dt
iy = oCE,
= 120m x 150 x 107° x 36
=2.03A

12.

13.

14.

Option (4) is correct.
u =100-80 =20 cm
v =180 -100 = 80 cm
Error in measuring object and image positions,
u + Au = (100=0.2) — (80 = 0.2)

Here,

=20=x04
v + Av = (180+0.2) — (80 * 0.2)
=80=+04
Using 111 ()
f v u
1 1 1
= — =
f 80 20
= f=16cm
On differentiating eq.(i), we get
df  dv du
N
= 4 _Av, tu (i)
e v u
. N g 04.,04)
f 80° 20
= %if:%(o.4+6.4) =17
f 8

Option (3) is correct.
Let the potential at junction be V and current in
three branches be i, i, i.
Using Kirchhoff's junction law,

i, +i+i.=0
V-V, +V—Vb +V—VC _

= 0
Ra Rh Rc
V-30 V-12 V-2
= + + =0
10 20 30
6V -180+3V -36+2V -4 0
60
= 11V=2200r V=20V
i 20-12
Now, b= o0
= 8 =04A
20
Option (4) is correct.
As per bohr's model,
KE = — PE
5 1 [1 2 2) .
mo® =—| —mo-r L
= -5 @
As per Bohr's quantization rule for angular momentum,
nh ..
= mor = — ...(ii)
2n
On squaring both the sides,
212
2= IH (i)

AnPm?r?



15.

16.

17.

18.

19.

From equation (i) and (iii),

212
Lzl(lwzrzj
arPm*?  2\2

= = i
*m?o’
= roc/n

Option (4) is correct.

When p-n junction is forward biased, diffusion
current is from p region to n region.

Hence statement II is wrong. Drift current is always
due to minority charge carriers and opposite to the
direction of diffusion current, hence in forward bias
drift current is always lesser.

Option (1) is correct.

Mass of earth is extremely high as compare to object,
displacement in earth is negligible.

For a planet revolving around sun, speed, energy
and momentum remains conserved, but since its
path is not linear hence linear speed cannot remain
constant. So statement I is wrong.

Option (1) is correct.
Given,

Time period of rev,

m =5kg,r=2m

t =314sorms
u):gzz—n:Zmds_1
t T

2
F centrifugal — rme
= F=2x5x2"=40N

Option (4) is correct.

Given, v=nms"
(N

= Ow =—=—
R R

Angular displacement, 6 =120° or Z?Tc

2n
Time taken, t= 9 -3 _ 2R
o T 3
R
120°

Linear displacement, 4 =2Rsin

d = 2R x sin 60° = /3R

Average velocity, v = %
V3R B
@ =15V3 ms
3

Option (1) is correct.
In graph between stopping potential vs. frequency,
slope does not depend upon type of metal and is

. h
always constant with the slope —.
e

20.

21.

22,

23.
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h
Comparing with y =mx + C,we get m= .

Option (3) is correct.
Here, u = 10msﬁl,a = 2msﬁz, v=60ms "
-u
We know that, a= o ;
60-10
= f=r
2
= 5—0 =25s
2
Section B

The correct answer is (99).
Given,L =1m,m = 0.25kg, A = 10 cm
From FBD at mean position

2
mo
Tmzzx =mg + L
For SHM, KE, 0 = %mvz = %mszz
242
mo-A .
= Tax = Mg + ...(i)

Time period of simple pendulum,

T = ZR\F
8
= w:%“:\/% (i)

Substituting value from (ii) in (i),
A2

m
= Tgx =mg + iz

9.8 012)
Ry

9.898  98.98
4 40

= Tax

X
20’ We get
x =98.98 =99
The correct answer is (16).
Total energy of electron in a hydrogen atom,

82

= Comparing above with

"~ 8meyr

L _1x9x 107(1.6 x 10719)2
2x12.8x1.6x107"7

= r= 9 x10710 m
16

on comparing, we get x =16

The correct answer is (462).

Point of maxima is given by,
n\D

e
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24.

25.

26.

Let m' brlght fringe of 7000 A coincides with n"
fringe of 5500 A. So

mx7000A x150cm 1 x 5500 A x 150 cm
d - d
m 55 11
= S el
n 70 14

Least distance of coincidence,
5 7000 A x 150 cm

d
11x 7000 x 10710 x 150 x 102
= = 3
2.5x10
= y =462 x 10°m

On comparison, n = 462

The correct answer is (4).

Given, r; =1000 cm or 10 m
7, =1 cmor 0.01 m

Number of turns in inner coil, N; =10

Number of turns in outer coil, N, = 200

Since, T >t
Magnetic flux, o =BA= %Nl X anZN 5
n
Mutual inductance, M = E
I
-7
= o Amx 107200 001%0.01x10
2x10
= M = 41* x 107
= M =4x10" [given, n*= 10]
The correct answer is (5).
Here, b=5-1-a=(4-a)mm
. SoA
Capacitance, C= q
. 1 1 1

In series, —=—+——

C C Cy

1 a 4-a
ES

C SoA SoA

ggA  200x107*
= =T, T a3 fo
4 4x10

= C = 5¢,

On comparing with ~ C = xg;, we get, x =5
The correct answer is (40).

Given, B= g x1073T, K=2 eV
. 1
Kinetic energy, k= Pl
2k
= v=,|—
m

Velocity in the direction of magnetic field = vcos 60°
Pitch = vcos 60° X time period of one rotation
2mm

/2 x2x1.6x107Y 1
=) X —X——
1.6 x107% 2 ¢B

27.

28.

29.

30.

2xnx1.6x107%
1.6 x10719 x g x1072

o 2x10% x Lx

= 0.4 m or 40 cm

The correct answer is (375).

Let, velocity before hitting ground = u
Velocity after hitting ground = v

Given, Y gorp=t
v 4
1muz —1m02
Loss in KE = AKE = 2———2 —
~mu?
2
1 u? - mu? 1 15
AKE < 2 2x16"" 1
1 2 16 16
2
= %AKE = 2 5100 = 372 _ X
16 4 4
On comparing, x =375

The correct answer is (5).
M.L of ring = MR®

M.L of sphere = %MR2
Radius of gyration is given by,
-k
Given, krmg sﬂhﬂe

- lzng \/7 \/7
sphere
On comparing, x = 5
The correct answer is (20).
Voltage drop across 2 Q resistor = 3 -2 =1 volt
Ia
2

Let current through 5 Q resistor be i; and through
voltmeter be i,, then

Current, j = 14 =
2

il h —A and i2 ZEZEA
5 R R
ity =i
2 2 1
= —t—=—
5 R 2
= R=20Q

The correct answer is (11).

Given, stress = 7 x 10° Nm

Diameter of wire, d = 14 mm or 14 X 10°m
Force = Stress X Area

3

14

mg =7 x 10° X 1 X 1418 10
272
= m= 1078 _ 11kg
9.8



