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PHYSICS

A nucleus at rest disintegrates into two smaller nuclei with their masses in the ratio of 2:1. After disintegration
they will move

A) In opposite directions with speed in the ratio of 1:2 B) In opposite directions with speed in the ratio of 2:1
respectively respectively

C) In the same direction with same speed. D) In opposite directions with the same speed.

A body of mass 2 kg begins to move under the action of a time-dependent force given by F = (6t i + 6t 3) N.
The power developed by the force at the time ¢ is given by:

A) (6t* +9t°) W B) (3t + 6t°) W
C) (9t° + 6t°) W D) (9% + 6t°) W

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.

What is the relative decrease in focal length of a lens for an increase in optical power by 0.1 D from 2.5 D? ('D'
stands for dioptre).

A) 0.04 B) 0.40
C) 0.1 D) 0.01

A hydrogen atom in ground state is given an energy of 10.2 eV. How many spectral lines will be emitted due to
transition of electrons ?

A) 6 B) 3
C) 10 D) |

A gun fires a lead bullet of temperature 300 K into a wooden block. The bullet having melting temperature of
600 K penetrates into the block and melts down. If the total heat required for the process is 625 J, then the mass

of the bullet is grams. Given Data: Latent heat of fusion of lead = 2.5 x 10*J kg_1 and specific heat
capacity of lead = 125 J kg 1 K™ L.

A) 20 B) 15

C) 10 D) 5

A proton and a deuteron (¢ = +e, m = 2.0u) having the same kinetic energies enter a region of uniform
magnetic field B, moving perpendicular to B. The ratio of the radius 74 of the deuteron path to the radius r, of
the proton path is:

A)l:1 B)1:+2
C)v2:1 D)1:2

If the percentage errors in measuring the length and the diameter of a wire are 0.1% each. The percentage error
in measuring its resistance will be:

A) 0.002 B) 0.003
C) 0.001 D) 0.00144
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A long straight wire of circular cross-section (radius a) is carrying a steady current I. The current I is uniformly
distributed across this cross-section. The magnetic field is:

A) Zero in the region 7 < a and inversely proportional B) Inversely proportional to r in the region r < a and
to r in the region r > a uniform throughout in the region r» > a

C) Directly proportional to r in the region » < @ and D) Uniform in the region 7 <a and inversely
inversely proportional to r in the region r > a proportional to distance r from the axis, in the
region r > a

In a plane EM wave, the electric field oscillates sinusoidally at a frequency of 5 x 10'° Hz and an amplitude of
50Vm '. The total average energy density of the electromagnetic field of the wave is:
[Use ¢y = 8.85 x 10712 C? /Nm?]

A) 1.106 x 1078 Jm™3 B) 4.425 x 1078 Jm ™3
C) 2.212 x 10 8 Jm 3 D) 2.212 x 1071 Jm3

Two charges q and 3q are separated by a distance r in air. At a distance x from charge ¢, the resultant electric
field is zero. The value of z is:

1++/3 r
A) +r B) 3(1+V3)
0) = D) r(1 + /3)

An air bubble of radius 0.1 cm lies at a depth of 20 cm below the free surface of a liquid of density 1000 kg/m?.
If the pressure inside the bubble is 2100 N/m? greater than the atmospheric pressure, then the surface tension of

the liquid in SI units is (use g = 10 m/s?).
A) 0.02 B) 0.1
C) 0.25 D) 0.05

An AC voltage V =20sin2007¢ is applied to a series LCR circuit which drives a current
I =10sin (2007rt + %) The average power dissipated is:

A) 21.6 W B) 200 W
C) 1732 W D) 50 W

A uniform rod of mass 250 g having length 100 cm is balanced on a sharp edge at the 40 cm mark. A mass of
400 g is suspended at the 10 cm mark. To maintain the balance of the rod, the mass to be suspended at the 90 cm

mark is:
A) 300 g B) 200 g
C)29% g D) 190 g

A force F = o + Bz acts on an object in the x-direction. The work done by the force is 5 J when the object is
displaced by 1 m. If the constant @« = 1 NV, then 8 will be:

A) 15 N/m? B) 10 N/m?
C) 12 N/m? D) 8 N/m?

The excess pressure inside a soap bubble is thrice the excess pressure inside a second soap bubble. The ratio
between the volume of the first and the second bubble is :

A)1:9 B) 1:3
C)1:81 D) 1:27
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The measured value of the length of a simple pendulum is 20 cm with 2 mm accuracy. The time for 50
oscillations was measured to be 40 seconds with 1 second resolution. From these measurements, the accuracy in
the measurement of acceleration due to gravity is N%. The value of N is:

A) 4 B) 8
C)6 D)5

A force F = 27 + b}' +kis applied on a particle and it undergoes a displacement r = i—2j— k. What will be
the value of b, if the work done on the particle is zero?

A) 2 B) -
C)0 D)%

A positive ion A and a negative ion B has charges 6.67 x 107'° C and 9.6 x 107'° C, and masses 19.2 x 10727
kg and 9 x 10727 kg respectively. At an instant, the ions are separated by a certain distance r. At that instant, the
ratio of the magnitudes of electrostatic force to gravitational force is P x 103, where the value of P is:

A) 20 B) 15
C) 10 D) 5
Two spherical bodies of same materials having radii 0.2 m and 0.8 m are placed in same atmosphere. The

temperature of the smaller body is 800 K and temperature of bigger body is 400 K. If the energy radiate from the
smaller body is E, the energy radiated from the bigger body is (assume, effect of the surrounding to be

negligible):
A) 256 E B) E
C) 64 E D) 16 E

A hydrogen atom in ground state is given an energy of 10.2 eV. How many spectral lines will be emitted due to
transition of electrons ?

A) 6 B) 3
C) 10 D) 1

The fundamental frequency of a closed organ pipe is equal to the first overtone frequency of an open organ pipe.
If length of the open pipe is 60 cm, the length of the closed pipe will be :

A) 60 cm B) 45 cm
C) 30 cm D) 15cm

A car of mass m moves on a banked road having radius r and banking angle 6. To avoid slipping from the
banked road, the maximum permissible speed of the car is vy. The coefficient of friction p between the wheels of
the car and the banked road is:

A) . v(2]+'rg tan 6 B) . v(2]+rgtan6‘
K= rg—v(z] tan 6 = rg-&-v(z] tan 6
C) . vgf'rg tan 6 D) o vgfrgtan(}
= rg+v(2] tan 6 = rg—vg tan 6

Consider the following statements:

A. The junction area of a solar cell is made very narrow compared to a photodiode.
B. Solar cells are not connected with any external bias.

C. LED is made of lightly doped p-n junction.

D. Increase of forward current results in a continuous increase in LED light intensity.
E. LEDs have to be connected in forward bias for emission of light.

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



25.

The relation between time ¢ and distance x is t = ax? + Bz, where a and 3 are constants. The relation between
acceleration a and velocity v is:

A) a = —2av3 B) a = —5a°
C) a = —3av? D) a = —4ov?
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