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PHYSICS

1. The refractive index of the material of a glass prism is . The angle of minimum deviation is equal to the angle of the prism. What is the
angle of the prism?
A) 50° B) 60°
C) 58° D) 48°

2. Which one of the following is the correct dimensional formula for the capacitance in F? M, L, T, and C stand for unit of mass, length,
time, and charge.
A) B)

C) D)

3. The position vector of a moving body at any instant of time is given as r = ( 5t2  - 5t ) m. The magnitude and direction of velocity at
 are:

A) B)

C) D)

4. An electron is made to enters symmetrically between two parallel and equally but oppositely charged metal plates, each of 10 cm length.
The electron emerges out of the field region with a horizontal component of velocity  m/s. If the magnitude of the electric field
between the plates is 9.1 V/cm, then the vertical component of velocity of electron is (mass of electron =  kg and charge of
electron =  C):

A)  m/s B) 0
C)  m/s D)  m/s

5. The expression given below shows the variation of velocity  with time :

The dimension of , , and  is:
A) B)

C) D)

6. A radioactive nucleus  has 3 times the decay constant as compared to the decay constant of another radioactive nucleus . If the
initial number of both nuclei are the same, what is the ratio of the number of nuclei of  to the number of nuclei of , after one half-
life of ?
A) B)

C) 4 D) 8

7. The radii of two planets 'A' and 'B' are 'R' and '4R' and their densities are  and  respectively. The ratio of acceleration due to gravity at
their surfaces (i.e. ) will be:
A) 1:16 B) 3:16
C) 3:4 D) 4:3

8. Two projectiles are fired with the same initial speed from the same point on the ground at angles of  and ,
respectively, with the horizontal direction. The ratio of their maximum heights attained is:
A) B)

C) D)

9. A block of mass  is moving with velocity  on a smooth horizontal surface. If a constant force  is applied to the block, what is the
work done by this force after 5 seconds?
A) B)
C) D)
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10. Consider the following statements: 
A. Surface tension arises due to extra energy of the molecules at the interior as compared to the molecules at the surface of a liquid. 
B. As the temperature of liquid rises, the coefficient of viscosity increases. 
C. As the temperature of gas increases, the coefficient of viscosity increases. 
D. The onset of turbulence is determined by Reynolds number. 
E. In a steady flow, two streamlines never intersect.
Choose the correct answer from the options given below:
A) A, B, C Only B) A, D, E Only

C) B, C, D Only D) C, D, E Only

11. Consider  and  are the currents flowing simultaneously in two nearby coils 1 and 2, respectively. If  = self-inductance of coil 1,
 = mutual inductance of coil 1 with respect to coil 2, then the value of induced emf in coil 1 will be:

A) B)

C) D)

12. A ball having kinetic energy , is projected at an angle of  from the horizontal. What will be the kinetic energy of the ball at the
highest point of its flight?

A) B)

C) D)

13. A point charge causes an electric flux of  to pass through a spherical Gaussian surface of 8.0 cm radius, centered on
the charge. The value of the point charge is:
A) B)

C) D)

14. A photograph of a landscape is captured by a drone camera at a height of 18 km. The size of the camera film is 2 cm  2 cm and the area
of the landscape photographed is 400 km . The focal length of the lens in the drone camera is:
A) B)
C) D)

15. A solid sphere of mass  and radius  is allowed to roll without slipping from the highest point of an inclined plane of length  and
makes an angle of  with the horizontal. The speed of the particle at the bottom of the plane is . If the angle of inclination is
increased to  while keeping  constant, the new speed of the sphere at the bottom of the plane is . The ratio of  is:

A) B)

C) D)

16. Arrange the following in the ascending order of wavelength ( ): 
(A) Microwaves ( ) 
(B) Ultraviolet rays ( ) 
(C) Infrared rays ( ) 
(D) X-rays ( ) 
Choose the most appropriate answer from the options given below:

A) B)
C) D)

17. A body of mass  connected to a massless and unstretchable string goes in a vertical circle of radius  under gravity . The other end of
the string is fixed at the center of the circle. If velocity at the top of the circular path is , where , then the ratio of kinetic
energy of the body at bottom to that at top of the circle is:

A) B)

C) D)

18. A ball of mass 100 g is projected with velocity 20 m/s at  with horizontal. The decrease in kinetic energy of the ball during the motion
from point of projection to highest point is:
A) Zero B) 15 J 

 
C) 20 J D) 5 J 

 

I1 I2 L1

M12

e1 = −L1 + M12
dI1

dt

dI2

dt
e1 = −L1 + M12

dI1

dt

dI1

dt

e1 = −L1 − M12
dI1

dt

dI2

dt
e1 = −L1 + M12

dI1

dt

dI1

dt

KE 60∘

KE
8

KE
4

KE

16
KE

2

−2 × 104 Nm2C−1

17.7 × 10−7 C 15.7 × 10−7 C

17.7 × 10−6 C 15.7 × 10−6 C

×
2

0.9 cm 2.8 cm

2.5 cm 1.8 cm

m r L

30∘
v1

45∘
L v2 v2

1 : v2
2

1 : √2 1 : 3

1 : 2 1 : √3

λ

λ1

λ2

λ3

λ4

λ4 < λ3 < λ1 < λ2 λ3 < λ4 < λ1 < λ2

λ4 < λ2 < λ3 < λ1 λ3 < λ4 < λ2 < λ1

m R g

v = √ngR n ≥ 1

n2+4

n2

n

n+4

n+4

n
n2

n2+4

60∘



19. In photoelectric effect, the stopping potential  vs frequency  curve is plotted.  is the Planck's constant and  is the work function of
metal. 
(A)  vs  is linear. 
(B) The slope of  vs  curve is . 
(C)  constant is related to the slope of  vs  line. 
(D) The value of electric charge of electron is not required to determine  using the  vs  curve. 
(E) The work function can be estimated without knowing the value of . 
Choose the correct answer from the options given below:
A) (C) and (D) only B) (D) and (E) only
C) (A), (B) and (C) only D) (A), (C) and (E) only

20. The number of spectral lines emitted by atomic hydrogen that is in the 4th energy level is:
A) 6 B) 3
C) 4 D) 1

21. Given below are two statements: Statement I : In a vernier callipers, one vernier scale division is always smaller than one main scale
division. Statement II : The vernier constant is given by one main scale division multiplied by the number of vernier scale divisions. In
light of the above statements, choose the correct answer from the options given below.
A) Both Statement I and Statement II are false. B) Statement I is true but Statement II is false.
C) Both Statement I and Statement II are true. D) Statement I is false but Statement II is true.

22. Consider a long thin conducting wire carrying a uniform current . A particle having mass  and charge  is released at a distance 
from the wire with a speed  along the direction of current in the wire. The particle gets attracted to the wire due to magnetic force. The
particle turns round when it is at distance  from the wire. The value of  is:
A) B)

C) D)

23. In a resistive circuit, the power dissipated by a resistor  when a current  flows through it is given by . What happens to the
power when the current is doubled?
A) It quadruples B) It doubles
C) It remains the same D) It is halved

24. A plane electromagnetic wave of frequency 20 MHz travels in free space along the +x direction. At a particular point in space and time,
the electric field vector of the wave is . Then, the magnetic field vector of the wave at that point is:

A) B)

C) D)

25. In the photoelectric effect, an electromagnetic wave is incident on a metal surface and electrons are ejected from the surface. If the work
function of the metal is 2.14 eV and the stopping potential is 2V, what is the wavelength of the electromagnetic wave? Given

 where  is the Planck constant and  is the speed of light in vacuum.
A) 400 nm B) 600 nm
C) 200 nm D) 300 nm
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