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Q1: A expression for a dimensionless quantity P is given by P = %loge (g—;) where avand

ﬂare constants, x is distance; k is Boltzmann constant and t is the temperature. Then the
dimensions of awill be: AN ¢ — \
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Q2: A person is standing in an elevator. In which situation, he experiences weight loss?

(A)  When the elevator moves upward with constant acceleration
\W When the elevator moves downward with constant acceleration

(C)  When the elevator moves upward with uniform velocity

(D)  When the elevator moves downward with uniform velocity Covrd rM
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Q3: An object is thrown vertically upwards
quantity becomes zero?

\y Momentum

(B)  Potential energy
(C)  Acceleration

(D)  Force

. At its maximum height, which of the following

~
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Q4: A ball is released from rest from point P of a smooth semi-spherical vessel as shown in M
figure. The ratio of the centripetal force and normal reaction on the ball at point Q is A while M PM

angular position of point Q is axwith respect to point P. which of the following graphs N,
represented the correct relation between A and awhen ball goes from Q to R? d M | ;ﬁ
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Q5: A thin circular ring of mass M and radius R is rotating with a constant angular velocity

2 radsLin a horizontal plane about an axis vertical to its plane and passing through the
center of the ring. If two objects each of mass m be attached gently to the opposite ends of a
diameter of ring, the ring will then rotate with an angular velocity (in rads™)
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Q7: The efficiency of Carnot’s engine, working between steam point and ice point, will be

(A 26.81%
(B) 37.81%
(C) 47.81%
(D) 57.81%
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Q8: Time period of a simple pendulum in a stationary lift is ‘T". If the lift accelerates with %

vertically upwards then the time period will be:
(Where g = acceleration due to gravity)
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Q9: A thermally insulated vessel contains an ideal gas of molecular mass M and ratio of
specific heats 1.4. Vessel is moving with speed v and is suddenly brought to rest. Assuming
no heat is lost to the surrounding and vessel temperature of the gas increases by:

(R = universal gas constant)
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Q10: Two capacitors having capacitance C1and Cs respectively are connected as shown in
figure. Initially, capacitor Cfis charged to a potential difference V volt by a battery. The battery
is the removed and the charged capacitor C1is now connected to uncharged capacitor Caby
closing the swich S. The amount of charge on the capacitor Cs, after equilibrium, is:
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Q11: Given below two statements: One is labelled as Assertion (A) and other is labelled as
Reason (R).

Assertion (A) : Non-polar materials do not have any permanent dipole moment. Reason (R) :
When a non-polar material is placed in an electric field, the centre of the positive charge
distribution of it's individual atom or molecule coincides with the centre of the negative charge
distribution.

In the light of above statements, choose the most appropriate answer from the options given
below.

Solution:

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

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

(B)  Both (A) and (R) are correct and (R) is not the correct explanation of (A)

\y (A) is correct but (R) is not correct
(D)  (A)is not correct but (R) is correct ,M - ND H '0 LAK H 0 L é C U L é‘
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Q12: The magnetic flux through a coil perpendicular to its plane is varying according to the
relation ¢ = (5t3 + 482 + 2t — 5)Weber. If the resistance of the coil is 5 ohm, then the
induced current through the coil att =2 s will be,
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Q13: An aluminium wire is stretched to make its length, 0.4% larger. The percentage change
in resistance is:

(A) 04%
(B) 02%
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Q14: A proton and an alpha particle of the same velocity enter in a uniform magnetic field
which is acting perpendicular to their direction of motion. The ratio of the radii of the circular
paths described by the alpha particle and proton is:
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Q15: If electric field intensity of a uniform plane electromagnetic wave is given as
E = —301.16 sin(kz — wt)a, + 452.4sin(kz — wt)a, =
Then, magnetic intensity ‘H’ of this wave in Am~Lwill be:
[Given: Speed of light in vacuum ¢ = 3 X 108ms_1, permeability of vacuum
po = 4w x 107 NA2

(A +0.8sin(kz — wt)d, + 0.8sin(kz — wt)d,

(B)  +1.0 x 1075 sin(kz — wt)a, + 1.5 x 1075 (kz — wt) &,
(¢) —0.8sin(kz — wt)d, — 1.2sin(kz — wt)a,

\(D)/I.O x 1078 sin(kz — wt)d, — 1.5 x 1078 sin(kz — wt)d,
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Q16: In free space, an electromagnetic wave of 3 GHz frequency strikes over the edge of an
object of size W)‘O,where Ais the wavelength of the wave space. The phenomenon, which

happens there will be:

(A)  Reflection { = 3% lo? H=

(B)  Refraction N ¢ 3x\ 06

(C)  Diffraction - ;’ - ;;\_;?—
\9/ Scattering — o W
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Q17: An electron with speed v and a photon with speed ¢ have the same de-Broglie
wavelength. If the kinetic energy and momentum of electron are E.and p.and that of photon

are Ephand Pph respectively. Which of the following is correct?
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Q18: How many alpha and beta particles are emitted when Uranium g2 U238decays to lead
206 2
82Pb {

(A) 3 alpha particles and 5 beta particles
(B) 6 alpha particles and 4 beta particles
(C) 4 alpha particles and 5 beta particles

(D) 8 alpha particles and 6 beta particles
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Q19: The |-V characteristics of a p-n junction diode in forward bias is shown in the figure. The
ratio of dynamics resistance, corresponding to forward bias voltage of 2V and 4V respectively
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Q20: Choose the correct statement for amplitude modulation:

(A)  Amplitude of modulating signal is varied in accordance with the information signal
(B)  Amplitude of modulated signal is varied in accordance with the information signal
(C)  Amplitude of carrier signal is varied in accordance with the information signal

y Amplitude of modulated signal is varied in accordance with the modulating signal

Amplitude Modulation

Message Signal

N
N N

Carrier Signal

Ambletude £ wodulated g
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Q21: A fighter jet is flying horizontally at a certain altitude with a speed of 200 ms~1. When it
passes directly overhead an anti-aircraft gun, a bullet is fired from the gun, at an angle 0 with
the horizontal, to hit the jet. If the bullet speed is 400 m/s, the value of 8 will be °
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Q22: A ball of mass 0.5 kg is dropped from the height of 10 m. The height, at which the
magnitude of velocity becomes equal to the magnitude of acceleration due to gravity, is
m. [Use g = 10 m/s?]
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Q23: The elastic behaviour of material for linear stress and linear strain, in the figure. The
energy density for a linear strain of 5 X 10~%is 9L kJ/m3. Assume that material is
elastic upto the linear strain of 5 X 107%
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Q24: The elongation of a wire on the surface of the earth is 10~*m.The same wire of same
dimensions is elongated by 6 X 10~°mon another planet. The acceleration due to gravity on
the planet will be 4 ms_2.(Take acceleration due to gravity on the surface of earth

= 10ms2)
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Q25: A 10€2, 20m.Hcoil carrying constant current is connected to a battery of 20V through a
switch. Now after switch is opened current becomes zero in 100us.The average e.m.f.

induced in the coil is 4840 V.
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