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1. (a) For a particle moving in a plane, find an

expression for the radial and transverse

components of velocity and acceleration. 4

(b) Show that a central force is

conservative. 3
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Or

(a) Show that the motion of centre of mass

of a system of particles relative to an

inertial frame of reference is same as

that of a single particle of mass equal to

the total mass of the system under the

action of external force. 3

(b) Explain what you understand by

Coriolis force. What is the action of

Coriolis force on a body freely falling

towards earth? 4

2. (a) Derive an expression for the moment of

inertia of a spherical shell about its

diameter. 5

(b) What physical quantities are conserved

during elastic and inelastic collisions? 2

Or

(a) State the basic postulates of Einstein’s

special theory of relativity. Hence

deduce Lorentz transformation

equations. 1+4=5

(b) What would be the speed of a body so

that its moving mass is twice its rest

mass? 2
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3. (a) Derive the expression for the moment of

restoring couple in the case of a solid

cylinder of length L when it is twisted

through an angle f radian at the free

end. Compare this moment with that of

a hollow cylinder of the same length,

material and mass. 6

(b) Show that Poisson’s ratio lies between

–1 and 0·5. 1

Or

(a) Deduce Poiseuille’s equation for the flow 

of liquid through a narrow horizontal

tube. 5

(b) The excess pressure inside a soap

bubble of radius 8 mm balances 2 mm

column of oil of density 0·8 g/cm3 .

Calculate the surface tension of the

soap solution. 2

4. (a) What are the specific heats of an ideal

gas? Find the relation between them.

1+4=5

(b) Density of hydrogen at NTP is

0·000098 g/cm3 . Find the r.m.s.

velocity of hydrogen molecules at NTP. 2
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Or

(a) Find the expression for pressure exerted 

by real gas. 5

(b) Define coefficient of thermal

conductivity and find its dimension. 2

5. (a) What are the essential parts of Carnot’s

heat engine? Show that in Carnot’s heat 

engine, during each cycle, the

mechanical work obtained is

numerically equal to the area of the

Carnot’s cycle. 1+4=5

(b) What are the limitations of first law of

thermodynamics? 2

Or

(a) Derive the four Maxwell’s thermo-

dynamic relations. 5

(b) What are the four thermodynamic

potentials? 2
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( PART : A—OBJECTIVE )
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SECTION—A

( Marks : 5 )

Tick (3) the correct answer in the brackets provided : 1×5=5

1. The areal velocity of a particle moving under the
influence of central force is

(a) area swept out by radius vector per
second   (  )

(b) two times the area swept out by radius vector
per second   (  )

(c) a variable   (  )

(d) half of the area swept out by radius   (  )
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2. If the moment of inertia of a disc about an axis
through its centre and perpendicular to its plane is 

MR2

2
, then its moment of inertia about its diameter is

(a)
2

3

2MR
   (  )

(b)
2

5

2MR
   (  )

(c)
MR2

4
   (  )

(d)
5

4

2MR
   (  )

3. The angle of contact between the liquid surface and
solid surface varies from

(a) 0° to 90°   (  )

(b) 0° to 360°   (  )

(c) 0° to 180°   (  )

(d) 90° to 180°   (  )

( 2 )
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4. The atomicity of diatomic gas is

(a)
5

2
   (  )

(b)
7

5
   (  )

(c)
5

3
   (  )

(d)
9

7
   (  )

5. If temperature of the sink of Carnot engine is
absolute zero, then efficiency is

(a) 0%   (  )

(b) 50%   (  )

(c) 100%   (  )

(d) undefined   (  )

( 3 )
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SECTION—B

( Marks : 15 )

Write short answers to the following questions : 3×5=15

1. State and prove work-energy theorem.

( 4 )
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2. Find the speed of a spacecraft whose clock runs
1 second slower for every hour when measured using 
a stationary clock on the earth.

( 5 )
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3. What is the significance of Reynolds’ number?

( 6 )
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4. State and explain the law of equipartition of energy.
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5. Explain the impossibility of attaining the absolute
zero temperature.
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