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1. (@) Define centre of mass. Show that the
ratio of distances of two particles from
their centre of mass is in inverse ratio of
their masses. 1+3

(b) Define gravitational potential. Obtain an
expression for gravitational potential at a
point inside and outside a thin spherical
shell. 1+5
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Or

Obtain the expressions in plane polar
coordinates for the radial and transverse
components of velocities and accele-
rations for a particle moving in a plane. 6

Two particles of masses m; and m,
moving with speeds u; and u, undergo
elastic collision and change their speeds
to v; and v, respectively. Derive the
expressions for v; and v, in terms of
my, My, u; and u,. 2+2

Derive an expression for relativistic
variation of mass with velocity. Hence
show that material particles cannot have
velocity equal to or greater than velocity
of light. S+1

Calculate the moment of inertia of an
elliptical disc about an axis passing
through its centre and perpendicular to
its plane. 4

Or

State and prove the theorem of parallel
axis for moment of inertia. 1+3

A solid spherical ball rolls on a table.
Find the ratio of its translational and
rotational kinetic energies. What fraction
of total energy is rotational? 3+1
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The intermolecular distance between two
atoms of hydrogen molecule is 077 A
and mass of proton is 167 x 10727 kg.
Calculate the moment of inertia of the
molecule.

Show that %:%+§, where Y, K and 1

n
represent Young modulus, bulk modulus
and modulus of rigidity respectively.

Explain why a hollow cylinder is stronger
than a solid cylinder of the same length,
mass and material.

Or

Derive an expression for the height h to
which a liquid of surface tension T will
rise in a capillary tube of radius r.

(b)

(@)

(b)

(4)

What do you mean by standing waves?
Discuss the formation of nodes and
antinodes. 1+3

Or

Obtain the differential equation of simple
harmonic motion and hence obtain its
solution. 2+5

A simple pendulum of length 3 m and
amplitude 0-02 m has energy 0-5 J. Find
its energy when amplitude is 0:04 m,
length remaining constant. 3

Write the differential equation for free
damped vibration and obtain its solution.
Discuss the case of ‘heavy damping’.

1+4+2

(b) Two capillary tubes of radii ;, and r, and (b) What are acoustic requirements of a good
lengths [, and [, are joined in series. auditorium? 2
Using Poiseuille’s formula, derive an .
) ?
expression for the rate of flow of liquid (c) What do you mean by musical scale: 1
through the arrangement. Or
4. (@) What is a compound pendulum? Derive (a) What do you mean by reverberation and

an expression for the time period of a
compound pendulum. Hence, show that
the time period of compound pendulum
is minimum when the distance of the
point of suspension from the centre of
gravity is equal to the radius of gyration.

(b)

reverberation time? Discuss Sabine’s law
of reverberation. 1+1+3

Describe a method of producing
ultrasonic wave. Give two applications. 4+1

1+4+1 * ok ok
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( Marks : 25)
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SECTION—I
( Marks : 10)

Put a Tick (v) mark against the correct answer in the
brackets provided : 1x10=10

1. Two masses M and m, (M >m) have the same
momentum, then mass M will have

(a) less kinetic energy than that of m ( )
(b) same kinetic energy as that of m ( )
(c) more kinetic energy than that of m ( )

(d) Cannot be ascertained ( )
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(2)

2. Newton’s laws of motion are based on the
assumption that the space is

(a) homogeneous ( )
(b) isotropic ( )
(c) invariant under rotation ( )

(d) both homogeneous and isotropic ( )

3. Moment of inertia is

(@) 2 KE x 2 ( )

(b) 2 PE x o° ()
© 22 ()
@ == ()

4. If an electron of rest mass 9-1x10~ 3! kg moves with

a speed of 0-6x108 ms_l, then the mass of the

electron to an observer moving with the electron is
(@) 5.5x107%3 kg ()
(b) 9-1x107 3! kg ()
(€ 9.1x10723 kg ()

(d) zero ( )
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(3)

5. Two balls of same material one having radius twice
that of other are dropped in a tall jar filled with
liquid. The ratio of the terminal velocities of the
smaller ball to that of the larger ball will be

(@) 4 (O
(b)

2
1
(c) Z
1
2

(@)

6. The viscous force on a small sphere of radius r
moving in a fluid of density p and the coefficient of
viscosity m is proportional to

@ r ()

m o ()

(c) r? ()

@ > ()
r

7. The potential energy of a simple harmonic oscillator
is maximum when its displacement is equal to

(a) zero ( )
amplitude

(b) — 5 ()

(c) amplitude ( )

amplitude

(@) 5
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(4)

8. A mass of 2 kg is attached to a spring of stiffness
constant 18 Nm_l, then its natural frequency is

(@ 025 Hz ()
(b) 05 Hz ()

() 005 Hz ()
(d) 0025 Hz ()

9. In electrical damped oscillator, QEL has the units of

(a) displacement ( )
(b) reciprocal of time ( )
(c) time ( )

(d) reciprocal of frequency ( )

10. The quality factor is

(a) directly proportional to the damping
resistance ( )

(b) inversely proportional to the square of the
damping resistance ( )

(c) directly proportional to the square of the
damping resistance ( )

(d) inversely  proportional to the damping
resistance ( )
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(S)

SECTION—II
( Marks : 15)
Answer the following questions : 3x5=15

1. What is a Coriolis force? State the important
applications of Coriolis force.

Or

Using Newton’s law, prove that the angular
momentum is conserved for a particle moving under
central force.
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(6)

2. Prove that L? = 2EI , where L, E and I are the angular
momentum, kinetic energy and moment of inertia
respectively.

Or

Calculate the percentage contraction in length of a
rod moving with velocity O - 6¢ in a direction 60° to its
own length.

PHY/I/EC/01/17

www.gzrsc.edu.in



(7))

3. Show that the value of Poisson’s ratio lies between
— 1 and 0-5.

Or

A plate of metal 100 sq. cm in area rests on a layer of
castor oil 2 mm thick whose coefficient of viscosity is

15-5 poise. Calculate the horizontal force required to

move the plate with a speed of 3 cm s L.
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(8)

4. Show that the resultant of two simple harmonic
motions at right angle to each other and having equal
periods and amplitude but with a phase difference of
90° is a circle.

Or

Write a short note on Lissajous figure.
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(9)

5. Show that at resonance, displacement lags behind

the driving force by g

Or
Write a short note on noise pollution and its
implications.
* % *
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