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1. Choose the correct option from the following :

1×5=5

(a) In Galilean transformations, time

interval is

(i) different for different frames

(ii) vector

(iii) relative

(iv) same for all frames
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(b) The negative of work done by the

conservative internal forces on a system 

is equal to change in

(i) potential energy

(ii) kinetic energy

(iii) total energy

(iv) None of the above

(c) A sphere has a radius of 5 cm. The

radius of gyration about its diameter is

(i) 3·162

(ii) 31·62

(iii) 0·3162

(iv) None of the above

(d) The ratio of maximum acceleration to

the maximum velocity of a particle

performing simple harmonic motion is

equal to

(i) w

(ii) w2

(iii) 1/w

(iv) Aw
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(e) The special theory of relativity deals

with systems known as

(i) non-inertial system

(ii) inertial system

(iii) both inertial and non-inertial

system

(iv) None of the above

2. (a) What is reference frame? Give example. 2

(b) ‘‘Moment of inertia is the rotational

analogue of the mass of a body.’’

Explain the statement fully. 2

(c) Calculate the moment of inertia of a

solid cylinder of radius 20 cm and

length 10 cm about its own axis.

Density of the material is 9 gm/cc. 2

(d) Distinguish between inertial mass and

gravitational mass. 2

(e) Define damped oscillation and forced

oscillation. 2

Or

‘‘All simple harmonic motions are

periodic but all periodic motions are

not simple harmonic.’’ Explain the

statement.
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3. (a) What are transformation equations?

Establish a set of equations for Galilean

transformation. What are its uses?

1+2+1=4

(b) What is conservative force? Show that

the conservative force can be expressed

as a negative gradient of potential. 1+2=3

Or

Determine the coefficient of viscosity of

alcohol from the following readings

in an experiment with Poiseuille’s

apparatus : 3

Volume     of     alcohol     (density 

8 102´  kg/m3 ) flowing per minute = 

10 10 6 3´ - m , length of the tube =

0·5 m, radius of the tube = 0·05 cm,

height of the alcohol head = 0·6 m.

(c) If Young’s modulus and Bulk modulus

for silver be 7 25 1011× ´  dynes/sq.cm

and 11 1011´  dynes/sq.cm respectively,

then find the Poisson’s ratio for silver. 3

Or

Define gravitational potential. Show that 

the gravitational potential at the centre

of a solid sphere is 3/2 times that on its

surface.
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(d) What is centre of mass of a system of

particles? Show that in absence of any

external force, the velocity of the centre

of mass remains constant. 1+4=5

4. (a) Show how a two-body problem may be

reduced to single-body problem. Hence,

explain the concept of reduced mass.

2+3=5

Or

State Kepler’s laws in planetary motion.

Show how the law of gravitation can be

deduced from Kepler’s law. Why is

the constant of gravitation called a

universal constant? 3+2=5

(b) What is damped oscillation? Deduce

differential equation of motion for it and

express its frequency of oscillation. 4

Or

What is simple harmonic motion?

Deduce differential equation of motion

and find its solution.

5. (a) Explain fictitious force. Show that the

centrifugal force is fictitious force. 2+2=4
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Or

What is Coriolis force? Discuss the

effect for a freely falling body. 1+3=4

(b) What is relativistic energy? Prove the

relation E p c m c2 2 2
0

4- = , where p is

the relativistic momentum. 1+2=3

(c) Calculate the momentum of photon

whose energy is 2 5 10 19× ´ - J. 2

(d) State relativistic Doppler’s effect.

Derive its formula using Lorentz

transformations. 5
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