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" 1. (a) Two particles of masses m1 and. m2

_ geparated by a distance r exert
gravitational force on each other. If no
other force acts on the system, show that
the acceleration of centre of mass is zero
and the velocity is constant. s

@/ Suppose the Earth is revolving
around the Sun in a circular orbit of
radius one AU (l.Sxlo8 km). Find the
mass of the Sun.
(Givea G=6.67xlo-ll Nm2 kg-2) 2
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Or

A reference frarrre a rotates with respect to
another reference frame b with an angular
velocitSr 6. tf the position, velocity and
acceleration of a particle in frame a are
represented by ?, i" aerd 4, then show

that the acceleration of the particle in frame
b is given by

-r -+ ^-) -+ -, ,-+ -+. dl -d6 = do *20)XUa +ox(oxrr+-xr

Explain the significance of various terms in
the above expression. 5+2=7

Calculate the moment of inertia of
thin spherical shell about a diameter.

2- (a)

(b) Explain the terms tnoment of inertia' and
tadius of grration'.

Or

(a/ On the basis of lorentz transformation,
derive an expression for length
contraction. 5

(b) The half-life of a particle at rest is
17 . 8 x loa second. What will be the
half-life when its speed is 0'8 c? 2

( Continued )

l+l=2
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3. (a)

(31

Show that a shear is equivalent to
an elongation strain and an equal
compressional strain at right angles to
each other and each is equal to half of
the shearing angle.

A cube of aluminium of side 10 cm is
subjected to a shearing force of 100 N.

The top surface of the cube is displaced
by O'01 cm with respect to the bottom
surface. Calculate the shearing stress,
shearing strain and modulus of rigidity.

(b)

1+ 1+ 1=3

Or

Derive an expression for the height h through
which a liquid of surface tension ? will rise in
a capillary tube of radius r. What will happen if
the length of the tube is smaller than h? 5+2=7

4. (a) Deive at expression for the pressure of a
gas on the basis of kinetic theory of
gases.

fbl At what temperature, pressure remaining
constant, will the root-mean-square
velocit5z of hydrogen be doubled that of
its value at NTP? 2
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(d)

(b)

(41

Or

Derive the reduced equation of state
of a gas starting from,van der Waals'
equation of state. Hence explain the law
of corresponding states. 3+2=5

van der Waals' constants for a
gas are a = 6.9 x 1o-2 J m3 mole-2 and
b=2.9xlo-s m3 mole-l, The universal

gas constant R=8.315Jmole-l K-1,

Calculate the critical temperature of
the gas. 2

Show that for an adiabatic chalge in
a perfect gas PVY = constant, where y is
the ratio of specific heats.

Derive an expression for work done by an
ideal gas during an isothermal process.

Or

Describe Carnot's cycle and calculate the
work done per cycle. Hence deduce an
expression for the efficiency of Carnot's
reversible engine.

Prove that all reversible engines working
between the same two temperatures have
the same efficiency.

***
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1. Two masses M and m (M > m) have the same
momentum. If their speeds are small, M will have

(a/ less kinetic energ/ than that of m ( )

(b) more kinetic ener5/ than that of m ( )

(c) same kinetic ener$/ as that of m ( )

(d) zero kinetic eners/ ( )
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2. A rocket has a velocit5r 0'6 c. The velocit5r of light with
respect to the rocket is

(a) o's c ( )

(b) 1'6c ( )

(c) o'4 c ( )

(d)c ( )

3. Poisson's ratio cannot have the value

(a) o'7 ( )

(b) o.2 ( )

(c) 0's ( )

(q o.3s ( )
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4. Molecules of an ideal gas have

(a) only potential energ/- ( )

(b) only kinetic enerry ( )

(c) both kinetic ener$/ and potential enerry ( )

/dJ neither kinetic energr nor potential energr ( )

5. Internal ener$/ of a real gas depends upon

(a) only on temperature of the gas ( )

(b) only on volume of the gas ( )

(ci both on temperature and volume ( )

(d) only on pressure of the gas ( )
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SECTIoN-II

( Marks : 15 )

Write short answers to the following questions : 3x5=15

1. Using Newton's law, prove that the angular
momentum is conserved for a particle moving under
central force.
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2. State and prove the theorem of parallel axes for
moment of inertia.
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3. Deduce t]le Stokes' formula F = 6mlru using the
method of dimensions.
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4. What considerations van der Waals led to modi$r t] e
ideal gas equation?
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5. Entropy of universe always increases. Explain.

***
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