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xi)

xii)

xiii)

Question 1 is compulsory :

a)

b)

©)

d)

No continuation sheets shall be provided to any

candidate under any circumstances.

Candidates shall put a cross(X) on blank pages of

answer script.

No blank page be left in between answer to various
questions.

No programmable calculator is allowed.

No stencil(With different markings) is allowed.

Section - A

(4x15=60)
Arelativistic beam of electrons has energy of 2 MeV. What
is the velocity of the electrons and their mass as observed
in our frame of reference.

A horizontal 5.0 cm diameter pipe is joined to a second
pipe of diameter 4 cm. Thue is a pressure difference of 6
kPa between the two pipes. Determine the volume of water
which flows through the tubes per minute.

A combination of beaker of inner radius = 3 cm mounted
on a turn table has moment of inertia =5 x 10 kg. m*.
Water is allowed to be dropped along its axis of rotation.
Ifthe empty beaker was rotating at 2.0 rpm, calculate the
rotational speed of beaker when it contains 0.2 kg of water.
10 gm of water is converted into steam of density 0.5 kg/
m?’ at 1 atomospheric pressure and 100 °C. If the latent
heat of vapourisation is 540 cal/gm’ determine the o:m:mo
is its internal energy in the process.

Obtain an equation relating the acceleration in a rotating
system to the acceleration in an inertial system. 30)

)

18-1

b)

b)

b)

Question 5 is compulsory :

a)

b)

Determine the deflection for a mass in dropped from a
height H at the equator. 30)
Write down the equation of motion for a rocket fired
vertically upwords from the earth’s surface. Obtain and
expression for the final velocity of the rocket if Mo is the
initial mass of the rocket, C is the fuel ejection velocity, R
is the rate of exhaust mass and o is the ratio of the fuel
mass to total mass of the rocket. 35)
An a-pacticle with kinetic energy of 0.5 MeV is scattered
through an angle of 90° by a stationary 235, U nucleus.

Calculate the impact parameter. (25)
Describe the method of production of low temperatures
using adiabatic demagnetization. 35

Define Joule’s kelvin Co-efficient and show that its
expression is
A inlieorie

Cp oT
Where the symbols have their usual meanings. (25)

Section - B

(4x15=60)
Assuming Maxwellian distribution for velocities of a gas of
molecular weight 28, find the probability that the molecules
have speeds between 48 m/s and 52 m/s at 0 °C.
A damped harmonic oscillator cousisting of mass-spring
system has m = 0.1 kg and w = 10 rad/s. It is
subjected to a driving force of F = 0.5 cos wt (N). At
resonance, its amplitude is 100 cm. What is the Q factor
of the oscillator
A laser pulse of 10 picosecond duration has mean
wavelength of L= 1.18 um. What is the spectral width of
the pulse?

(3) [Turn Over



