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1. Answer any two questions :

a) i)

ii)

b) i)

ii)
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( English Version )

10 x 2 =20

Show that areal velocity for a particle
moving under the action of a central

force is constant.

Equation of motion for a planet in
spherical polar co-ordinate is
1

7:% (e cos ¢ + 1), where € and 1

are constants. Change the equation to
Cartesian system to show that the

path described is an ellipse. 5+5

Derive the expression for gravitational
potential at an external point of a thin

spherical shell of radius R.

Though Hydrogen, Helium are rarely
found in the atmosphere of the Earth,
but in the atmosphere of Jupiter their

presence are substantial. Why ? 8 + 2
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Show that if the radii of curvature at
any point on the curved surface of a
liquid be R and R' , the pressure
difference between the two sides of

the liquid surface is given by

(i+i), where S is the
R pl

p =S
surface tension of liquid.

There is a hole of radius 0-2 mm at
the bottom surface of a can. At what
depth water will seep into the can ?
( Surface tension of water is
72 dynes/cm ). 7+3
Establish Poiseuille’s equation.

From dimensional analysis derive
Stokes’ law for viscous force.

How does viscosity of a liquid change
with pressure and temperature ?

6+2+2
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2. Answer any three questions : 6x3=18
a) i) Calculate the moment of inertia of a

B.Sc.-7105-B

cylinder of radius R, length L and
mass M, about the axis of the

cylinder.

A solid cylinder and a hollow cylinder
of identical dimensions have been
released from the top of an inclined
plane of length L and angle of
inclination 8. Which one will reach the

bottom faster ? 3+3

If a central conservative force is given
by Kr—™, n > 1, K is a constant,
derive the expression for potential

energy.

Find the expression for the distance of
closest approach for two identically
charged particles with charge Q each
and moving towards each other with a

velocity v. 3+3
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Discuss the elastic constants for a

homogeneous solid and derive a inter-

relation amongst them. 6
Establish the equation of continuity. 6
i) One hollow rod with radii r; and Ty

( > 1 ), and another solid rod with

radius r, have identical masses and
length. They are of same material. The
hollow rod is more rigid compared to

the solid one. Why ?

ii) If there is no change in volume of a
rubber string even after extension,

what is its Poisson ratio ? 3+3

Calculate the depression at the mid-point of
a light uniform beam supported at the ends

and loaded at the centre. 6
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3. Answer any four questions :

a)

d)

3x4=12

What is a conservative force ? Give an

example. 2+1

If acceleration due to gravity in a certain
region of space be uniform, show that the
net gravitational torque on any two
particles in that area with respect to a

co-ordinate frame is zero. 3

What is Reynolds number ? What is the
difference between Newtonian and Non-

Newtonian liquid ? 1+2

A trolley of mass M is moving with a velocity
v on a smooth rail. If due to heavy rains the
open pot on the trolley catches water of
mass m per second, what will be the change

in velocity ? 3
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e) A drop of water of radius 1 mm is divided
isothermally into 100 spherical droplets.

Calculate the mechanical work done.

( Surface tension of water is 72 dynes/cm )

3

f) Discuss the principle of Pirani gauge. 3
g) Using dimentional analysis find the
expression for critical velocity. 3

h) What will be the motion of a charged
particle moving perpendicularly to a

uniform magnetic field ? 3
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