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Q.1. Find the mutual inductance in the arrangement, . . .
. . hg— Q.5. Aperson observes two moving trains, A reaching
when a small circular loop of wire of radius 'R’ is . s . . .

s . . the station and ‘B” leaving the station with equal
placed inside a large square loop of wire of side 4 of 30 m < If both trai . ds with
(L » R). The loops are coplanar and their centers speed of 30 m s . It both trains emit sounds w1:[1
coincide: frequer.lcy 300 .Hz, (Speed of sounq: 330 m s™)

L approximate difference of frequencies heard by
the person will be:
(1) 55Hz (2)80Hz (3)33Hz (4)10Hz
Q. 6. Ablock of mass m slides down the plane inclined
L L at angle 30° with an acceleration % . The value of
coefficient of kinetic friction will be:
1 V3 2V3+1 (4 243 -1
L @ @22
L 23 2 2 2
V24, R? 24/2p,R Q.7.  Abicycle tyre is filled with air having pressure of
1 M=—"— 2 M= : ° :
I 2 270 kPa at 27°C. The approximate pressure of the
air in the tyre when the temperature increases to
@ M=YR gy o V2R 36°C s
I? L (1) 270kPa (2) 262kPa (3) 360 kPa (4) 278 kPa
Q.2. The threshold wavelength for photoelectric Q.8. A single current carrying loop of wire carrying
emission from a material is 5500 A. Photoelectrons current I flowing in anticlockwise direction
w@ll be emitted, whgn thig material is illuminated seen from +ve z-direction and lying in xy-plane
with monochromatic radiation from a is shown in figure. The plot of j component of
(A) 75 Winfra-red lamp magnetic field (B,) at a distance ‘a’ (less than
(B) 10 Winfra-red lamp radius of the coil) and on yz-plane vs-z-coordinate
(C) 75 W ultra-violet lamp looks like
(D) 10 W ultra-violet lamp y
Choose the correct answer from the options
given below: / \
(1) Band Conly (2) Aand D only al [ \
(3) Conly (4) Cand D Only (0,0,0) z
Q.3. Match List I with List II: x
ListI List IT B, (0,4, 2)
(Physical Quantity) | (Dimensional Formula) ‘
1
A. Pressure gradient | I. [M°L*T?] @) .
B. Energydensity |IL [M'L™'T°] M
C. Electric Field oL M'L2T?]
T71q-3 5 -1 B,(0,a,2)
D. Latent heat IV M LT A ]
Choose the correct answer from the options 2
given below: \ z
(1) A-1I, B-III, C-I, D-1IV B,0,4, 2)
(2) A-II, B-1I, C-1V, D-I / N\
(3) A-II, B-1I, C-1IV, D-I (3) z
4) A-1I, B-1, C-I, D-IV
Q.4. In a cuboid of dimension 2L X 2L X L, a charge B, (0,4, z)

qis placed at the center of the surface * S “ having
area of 4L°. The flux through the opposite surface
to’ S’ is given by

(@) V\ .



Q. 10.

Q.11

Q.12.

Q.13.

Q.14.

Q.15.

Q.16.

Surface tension of a soap bubbleis 2.0 x 10>Nm™.
Work done to increase the radius of soap bubble
from 3.5 cm to 7 cm will be:

Tak (n—g)
ake 7

(1) 9.24 x 107*J (2) 5.76 x 107*]
() 072 x107*J (4) 1848 x 10°*J

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

Assertion A: If dQ and dW represent the heat
supplied to the system and the work done on the
system respectively. Then according to the first
law of thermodynamics dQ = dU — dW.

Reason R: First law of thermodynamics is based
on law of conservation of energy. In the light of
the above statements, choose the correct 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

If a radioactive element having half-life of 30 min
is undergoing beta decay, the fraction of
radioactive element remains undecayed after
90 min will be

1 1 1 1
1) = 2) - 3) — 4) —
@® s 2 5 ®) 1 @) "
Two particles of equal mass ‘m” move in a circle
of radius ‘7 under the action of their mutual

gravitational attraction. The speed of each
particle will be:

[ [ e [T @
r 4r r 2r

If the height of transmitting and receiving
antennas are 80 m each, the maximum line of
sight distance will be:

Given: Earth’s radius = 6.4 x 10° m

(1) 28km (2)36km (3) 32km (4) 64km
A car is moving on a horizontal curved road with
radius 50 m. The approximate maximum speed

of car will be, if friction between tyres and road is
0.34. (take g = 10 m s

(1) 17ms™ (2) 13ms™

(3) 224ms™ (4) 34ms™"

Ratio of thermal energy released in two resistors
R and 3R connected in parallel in an electric
circuit is:

1 1:27 (21:1 B)1:3 “43:1

A stone is projected at angle 30° to the horizontal.
The ratio of kinetic energy of the stone at point
of projection to its kinetic energy at the highest
point of flight will be :
1 1:2 2)1:4

G)4:1  (@)4:3

Q.17.

Q.18.

Q.19.

Q. 20.
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Which of the following are true?

A. Speed of light in vacuum is dependent on
the direction of propagation.

B. Speed of light in a medium is independent of
the wavelength of light.

C. The speed of light is independent of the
motion of the source.

D. The speed of light in a medium is
independent of intensity.

Choose the correct answer from the options
given below:

(1) Cand D only (2) Band Conly
(3) Aand Conly (4) Band D only

In a Young's double slit experiment, two slits are
illuminated with a light of wavelength 800 nm.
The line joining AP is perpendicular to AA,
as shown in the figure. If the first minimum is
detected at P the value of slits separation ‘a” will
be:

Source P
800 nm

The distance of screen from slits, D = 5 cm

1) 0.5mm (2) 0.1 mm (3) 0.4 mm (4) 0.2 mm

Which one of the following statement is not

correct in the case of light emitting diodes?

A. Itis a heavily doped p-n junction.

B. It emits light only when it is forward biased.

C. It emits light only when it is reverse biased.

D. The energy of the light emitted is equal to
or slightly less than the energy gap of the
semiconductor used.

Choose the correct answer from the options

given below:

1 A (2) CandD (3) C “4)B

The magnitude of magnetic induction at mid

point 0 due to current arrangement as shown in
Figure will be

I
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Section B Q. 25. A certain elastic Conduc’Flng materlal. is s.tretched
into a circular loop. It is placed with its plane
Q.21. As shown in the figure, three identical polaroids perpendicular to a uniform magnetic field
P,, P, and P; are placed one after another. The B = 0.8 T When released the radius of the 109{’
pass axis of P, and P, are inclined at angle of 60° starts shrinking at a constant rate of 2 cm s
and 90° with respect to axis of P;. The source S The induced emf in the loop at an instant when
has an intensity of 256 W m™ The intensity of the radius of the l(}g)p is10cm willbe ___ m V.
light at point O is Wm? (Given: g = 10ms™)
z Q. 26. A solid sphere of mass 2 kg is making pure rolling
m m % T on a horizontal surface with kinetic energy 2240 J.
- S| . 21 .0 The velocity of centre of mass of the sphere will
- , y L
TRV -
P P P x Q.27. A body cools from 60°C to 40°C in 6 minutes If
! ’ ’ temperature of surroundings is 10°C. Then,
Q.22. A 0.4 kg mass takes 8 s to reach ground when after the next 6 minutes, its temperature will be
dropped from a certain height ‘P” above surface °C.
of ear(tih. fohﬁ 1 oss of potential energy in the last Q.28. In a metre bridge experiment the balance point is
second of fafl1s Ié obtained if the gaps are closed by 2 ) and 3 Q. A
(Take g = 10 m/s") shunt of X Q is added to 3 Q resistor to shift the
Q.23. Two simple harmonic waves having equal balancing point by 22.5 cm. The value of X is.
amplitudes of 8 cm and equal frequency of @ 29, A point charge g, = 44, is placed at origin. Another
10 Hz are moving along the same direction. point charge g, = — g, is placed at = 12 cm.
The resultant amplitude is .alsc.) 8 cm. The phas.e Charge of proton is g,. The proton is placed on
difference between the individual waves is x-axis so that the electrostatic force on the proton
degree. is zero. In this situation, the position of the proton
Q.24. A tennis ball is dropped on to the floor from a from the origin is cm.
height of 9.8 m. It rebounds to a height 5.0 m. A radi . ) o . .
Ball comes in contact with the floor for 0.2 s. Q. 30. ra 110act1ve € eénent 02 X ?mlts t":l{;)l oc-artlccl €s,
The average acceleration during contact is m s~ one electron and two positrons. The product
(Given: g = 10 m s %) nucleus is represented by 222y. The value of P is.
Answer Key
Q. No. Answer | Topic Name Chapter Name
1 4) Mutual induction EMI
2 4) Photoelectric emission Photoelectric effect
3 3) Dimensional Formula Units and Dimensions
4 2) Electric flux Gauss's Law
5 (1) Doppler's Effect Sound Waves
6 1) Friction Newton's laws of motion
7 4) Ideal gas equation Kinetic theory of gases
8 @ Magnetic field due to current carrying | Moving charge and magnetism
loop
9 4) Surface tension Fluid mechanics
10 1) First law of Thermodynamics Thermodynamics
11 1) Half life Nuclear physics
12 2) Speed of an object in circular orbit Gravitation
13 4) Line of sight Communication Systems
14 (2) Circular motion in horizontal plane Circular motion
15 4) Heating effect of current Electric current
16 4) Projectile motion Motion in 2D
17 1) Refractive index Ray optics
18 4) YDSE Wave optics
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19 (3) Diode Semiconductors
20 @) Magnetic field due to current carrying | Moving charge and magnetism
wire
21 [24] Polarisation Wave optics
22 [300] Mechanical energy Work, Energy and Power
23 [120] Superposition SHM
24 [120] Motion under gravity Motion in 1D
25 [10] Induced emf EMI
26 [40] Rotational kinetic energy Rotational motion
27 [28] Conduction Heat Transfer
28 [2] Galvanometer Electric current
29 [24] Coulomb's law Electrostatics
30 [87] Alpha decay Nuclear Physics
. 22
Section A . Energy _ [ML T }
B. Energy density = Volume [ L3:|
1. Option (4) is correct.
Let, A = area of circle _ [ M L’lT’2:|
B = magnetic field due to square
I = Correct in square E [MLTfZ}
< L“ > _ C. Electric field = 6 = W
= [M' T4 ]
MI*T™
L D. Latent heat = 1122t _ u
Y 4 mass [M]
= (MO T
4. Option (2) is correct.
> x This question can be solved by symmetry
Since, < >
o =Ml VN}
= 6 =BA
= ¢ =7k’ 4 FLOI\/LE 2L
47 (fj . q
2
2
= 6 = 72\/5 M, R I L
L
2. Option (4) is correct. q
A < 55000 A for photo electric effect g
Ay <5500 A Now, Q="¢
3. Option (3) is correct.
_ 1
' P [ MIL! sz} So, the flux passes through the shaded face = .
A. Pressure gradient = — = 0
dx [L] 5. Option (1) is correct.
= [M'LT7?] fi=300| 020 | _or5h,
330 — (-30)
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330 -0 10. Option (1) is correct.

Af =330-275 =55HZ
6. Option (1) is correct.

}_330 Hz First law of thermodynamics is based on law of

conservation of energy and it can be written as
de = dU-dw
where, dW is work done on the system.

11. Option (1) is correct.

N

NO

N (1]3 1
= —_— = = =—

N, (2) 8

12. Option (2) is correct.

H Gm? B mo*
Resolving the force along inclined plane ere 4r? r
mgsin 30° — wmgcos 30° = ma
8! wmg = N . Gm
8 8 N4
= - =9 4r
2 2 ad 4
v
Y
= — U=
2 4
1 r r
= =— - m
N C
7. Option (4) is correct.
P, =270kPa v
T, =300K 13. Option (4) is correct.
T, = 309K Maximum line of sight distance between two antenas
Taking volume constant is given by
P P, T dm = \J2Rh; + |2Rhy
255 X2
T
270 x 309 dim =2 |2 % 6.4 x 10° x 80 = 64 km
-~ 300 14. Option (2) is correct.
= 278 kPa mo*
8. Option (1) is correct. We know that f, = ,
B, (0,4 2) Maximum speed for safe turning

fs =fs max = LM

z Umax = VW'E
=,/0.34 x50 x10 =13 m/s

B\_(\? 15. Option (4) is correct.
R

B, = 0 in place of coil

B, in opposite of each other in z and —z positions. 3R

9. Option (4) is correct. W\/V\

Surface area of soap bubble = 2 x 41R*
Work done = change in surface energy X Ts

W =T, x8n x (R? - RY)

| |
=2><10_2x8x2—72x49><%x10_4

=18.48 x 107']



16.

17.

18.

For parallel circuit

2
H:V—xt
R
e
H g *' 3
= H, v 1
2t
3R
= H:H,=3:1

Option (4) is correct.
Kinetic energy at point of projection

1 5
K.E.pop :E mu

Now the kinetic energy at the top is

K E.1p :% m (1cos30°)’

By = 0 in plane of coil
By is opposite of each other in Z and — Z positions.
Ratio would be

1 muz
KE o )

KE.qo,

% m (ucos 300)2
1 4

= s==
ﬁ 3
2
Option (1) is correct.
Speed of light does not depend on the motion of

source as well as intensity. And it does not depend
upon source of light and intensity of light.

Option (4) is correct.

| > P
a|.
AI)/V

<
<

\4

D

Here the path difference = A,P - A;P

= AP - AP= % [Condition for minima]
= JD*+a* -D=

2 \1/2 N
= D[1+uzJ -D==
D 2

N | >

19.

20.

21.

22.

23.

24.
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= a=~AD

= /800 x 107° x 50

a=02mm
Option (3) is correct.
LED works in forward biasing and light energy may
be slightly less or equal to band gap.
Option (1) is correct.

Here magnetic field due to current in BC and ET are
outward at point ‘O’.
Therefore,
g, Mol Mol _ i
dr  4mr  2mr  Ta

Section B

The correct answer is [24].

By first polaroid P, intensity will be halved then P,
and P; will make intensity cos” (60°) and cos” (30°)
times respectively.

2
. 256 1 (3
Intensity out = —x = x| —
2 4 2
_ 256x3 o
2x4x4

The correct answer is [300].
Displacement in 8" second

58=0+%><10><(2><8—1)

Sg=5%x15=75m
Loss in potential energy
Ay = mgAh
=04 x10X75
=75%x4
=300]
The correct answer is [120].
According to the question

2 Acos (&) =A
2

AQ) 1
= COS(ZJ—Z
= 20 _g00
2
= Ad=2x60=120]

The correct answer is [120].
Velocity of tennis ball before reaching the floor

V; =28k
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= J2x10x98 |

=14mstl

Vi =J28h;
=2x10x57

= Vy=+100 7
=10ms 1
Now the average acceleration will be
- AV
au‘ug = Tt
_10- (-14)
0.2
- 0ms?
0.2
25. The correct answer is [10].
We know that
EMEF = 49

dt
EMF = dit (Bnrz)

=2Bnr ﬂ
dt
=2x7mx01x08x2x107
=2n X 1.6
=10.06 = 10 mV
26. The correct answer is [40].

Total kinetic energy of the sphere will be
KE =1 Mo? + - I
2 2
v

2
= 2240=1x2><v2+1><%><2122x =
2 275 R

= 2240=0" +§v2

2
= 2240=7L
5

5 2240x5

= v 2#

=  v*=1600

= v=40ms™

27.

28.

29.

30.

The correct answer is [28].
By average form of Newton’s law of cooling,
EzK(SO—lO) ...(0)
6
40-T 40+T
=K -10 i
6 [ 5 ] ...(ii)
from equation (i) & (i)
20 40
= =
BT 0,7
2
= 10 + % =80-2T
> EL
2
= T="0%2_ogc

The correct answer is [2].

For null point in metre scale
2 40+225 625 5

( 3x ]_ 60-225 375 3

3+x
- 2(3+x) _5
3x 3
= 15x = 6(3 + x)
= 15x =18 + 6x
= 9x =18
18
xX=—
9
= x =2

The correct answer is [24].

For net force zero on the proton, the net electric field
must be zero.

Hence,
o __ 440
2 (x+12)
= x+ 12 =2x
= x =12

So, the distance from origin= x + 12
=12+12=24cm

The correct answer is [87].
P=92-2-2+1-1-1=87
as per charge conservation principle.



