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1. (a) A reference frame S’ rotates with respect
to another frame S with a uniform

. - - = =
angular velocity o. If r, V and F
represent the position, velocity and force
on a particle of mass m in the frame S,

N
and if F’ represents the force on the
particle in the frame S’ at any instant ¢,
then show that

- o —
F=F -2mox V' —mox (® X 7)

-

where V' is the velocity of the particle in
frame S’. 5
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(b)

(@)

(b)

(b)

(@)

(b)

3. (a)

G7/19a

(2)

What are conservative and non-
conservative forces? 2

Or

What is centre of mass? Show that in the

absence of any external force, the velocity

of the centre of mass remains constant.
1+3=4

State and prove work-energy theorem. 3

Derive the expression for the moment of
inertia of a solid cylinder about an axis
passing through its centre and
perpendicular to its own axis of
cylindrical symmetry. 5

What are elastic and inelastic collisions?

Give one example in each case. 1+1=2
Or

Establish Einstein’s mass-energy

relation. S

What are inertial and non-inertial frames
of reference? 1+1=2

Derive an expression for the depression
of the loaded end of a cantilever when the
weight of the beam is ineffective. 5

( Continued )
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(b)

(@)

(b)

(b)

(3)

Define Poisson’s ratio. Show that its

value lies between -1 and O-5. 1+1=2

Or

Derive the equation of continuity of fluid
flow.

Explain the significance of Reynolds’
number.

Derive the expression for the pressure
exerted by an ideal gas.

Discuss the kinetic interpretation of
temperature.

Or

Set up the differential equation for rectilinear
flow of heat in a rod heated at one end and
solve it for a rod of—

(@)
(b)

5. (a)

(b)

G7/19a

infinite length;
finite length.

Using Maxwell’s thermodynamical
relations, obtain Clausius-Clapeyron
latent heat equation.

What are reversible and irreversible
processes? Explain with examples.

(@)

(b)

( Turn Over )
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(4)

Or

What is a heat engine? Show that in a
Carnot heat engine, the mechanical work
obtained is numerically equal to the area

of the Carnot cycle. 1+4=5

The efficiency of a reversible engine is
60% when the source temperature is
300 °C. Find the temperature of the sink.

* kK
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SECTION—I
(Marks : S)

Put a Tick (v) mark against the correct answer in the
brackets provided : 1x5=5

%
1. The condition for the force F to be conservative is

(@ VxF=0 ()
k) V-F=0 ()

() VXF#0 ()

Tl

> o -
(d) VXF=-V-
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(2)

2. If the moment of inertia of a spherical shell about its
diameter is %MRQ, then its moment of inertia about

a tangent is

@ MR ()
B SMRE ()
© MR ()
(d) gMR2 ()

3. The angle of contact of mercury with glass is
(@) 90° ()
(b) less than 90° ( )
(¢ O ()
(d) about 140° ( )
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(3)

4. Specific heat ratio for a monatomic gas is

(@)

N |

(b)

P—
~

(c)

ull w

(d)

G NIEN

5. The first law of thermodynamics is basically
conservation of

(@) linear momentum ( )
(b) energy ( )
(c) angular momentum ( )

(d) torque ( )
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(4)

SECTION—II
( Marks : 15)

Give very short answers to the following questions : 3x5=15

1. State and explain the principle of conservation of
angular momentum.
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(S)

2. A rod of length 1 m is moving with a velocity O - 6¢c.
Calculate the length of the rod as it appears to an
observer on the earth.
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(6)

3. Deduce Stokes’ law from dimensional analysis.
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(7))

4. Calculate the temperature at which the r.m.s.
velocity of oxygen molecules will be equal to that of
hydrogen molecules at O °C, pressure being the same
in both cases.
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(8)

5. Explain the impossibility of attaining the absolute
zero temperature.

* &k
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