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Section A
Answer any 6 questions. Each carry 2 marks.
1. Define moment of inertia of a rigid body. Give its 5.1 nnit.
2. What is the analogue of mass in rotational motion?” Give its S[ unit.

3. The velocities of three molecules of a gas are 3v, 4v and Hv. Determine the rout
mean square velocity.

4. Define a mean free path. How is it related to the pressure and temmperature of the

{rs a7
gas:

What are pressure ganges? Give any two examples.
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6. Distinguish between steady flow and turbulent How.

=l

Define Young’s Modulus and Rigidity Modulus.

0

Give an expression for the frequency of a torsional pendnhnn and explain each
Lerm.

Section B

Answer any 4 questions. Each carry 6 marks.

9. A 15 kg solid gold statue is raised from the sea bottom, Calculate the tension in
the hoisting cable (assumed massless) when the statue is at rest and completely
nnderwater. Given: Density of gold = 19.3 x 10° kg/md, density of sea water =
1.03 x 10? kg/m?*.

10. Tn a car lift, compressed air exerls a force I on a gmall circular piston having a
radius 5 cin. This pressure is transmitted Lo a second piston of radius 15 cm. I the
mass of the car to be lifted is 1350 kg, what is F,? What is the pressure necessary
to do this task? ’

11. Water is Aowing through two horizontal pipes of different diameters which are
connected together. In the first pipe, the speed of water is 4 m/s. Calenlate the
speed of water in the second pipe. The diameters of the pipes are 3 cm and 6 cm
respectivelv.

16.

Explain the behavior of a wire ander increaging load.
Derive an expression for the time period of a torsion pendulura.

A steel wire of 2 mm diameter is bent to form circle of 20 ¢m diameter. What is
the bending momént and the maximum stress, if the Young's modulns of stecl =
2% 1011 Nm-27 i

Section C

Answer any 1 questions. Each carry 14 marks.

fa) Derive an expression for the moment of inertia of a thin uniform rod about
an axis through its centre and perpendicular to its length. Also determine
ihe radius of gyration about the same axis.

{b) Derive an expression for the moment of inertia of a solid cvlinder about its
OWN axis,

{a) Explain how the Young's moculus of the material of a bar supported uniformly
and loaded uniformly at the ends is experimentally determined.

{b) State the postulates of kinetic theory of gases. Derive an expression for the

pressure exerted by an ideal gas.



