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1. Answer any ten q{iestionS' . 2x10=20

)

b)

c)

d)

The law of motion in a straight line bemg s=vf, -
show that the acceleratlon is constant ‘

Prove that at an apse, the planet moves at right
angle to the radius vector. ‘

What is an impulsive force? How is it
measured? '

The velocity of a particle moving‘ in a straight
line is givenlby § = ks? +k, prove that its
acceleration varies as the distance from a fixed
point in the line.

When is the equilibrium of a heavy body resting
on a fixed body said to be unstable?
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Find the moment of inertia of the perimeter of

~acircle about a tangent.

g) Obtain the relation between the rate of change
of angular momentum of a moving particle and
the force acting on it.

h)  Aparticle describes a curve r = ge? with constant
angular velocity. Show that its transverse
acceleration varies as the distance from the
pole.

1)  Define angular momentum of a particle.

J)  Explain the terms “apse” and “apsidal angle”
related to a central orbit,

k)  Obtain the relation between the rate of change

-of angular momentum of 4 moving particle and
the force acting on it

1 What i L y

) al 1s meant by centra] force? Give one
example.

m) Whatisa compound pendulum?

n) State the condjit

1 8 s1e . ety
% tions of equilibrium of a rigid
Y under coplanar forces.
0) Define j
! Impulse of g force.
J ‘Answer any four questions:
a)  Discy h | R
S8 the conte
velocit X1s where the terms terminal
Y and escape veloeip, 1
Y, appear respectively.
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(2)

b)

d)

)

g)

3.  Answer any two questions:

a)
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A particle describes a central orbit under an
attractive force F per unit mass. Establish the

differential equation .of its path in the form

d*u

-
i = 2.2 .
d6? <AL hu? . 5

If V,and V, are the velocities of a planet when

nearest and farthest from the sun, prove

(1-e)V,=(1+e)V,wheree is the eccentricity
5

Write down the expressions of potential energy
and kinetic energy of a simple pendulum of

length [ oscillating in a uniform gravitational
field. 5

Prove that a particle moving under a central

force describes equal areas in equal times. 3

Obtain the time period of a simple pendulum.
| ' 5

Show that for inverse square law of attraction

the orbit is a conic section. ¥ 5
10x2=20

A particle moves in a plane such that its

~ tangential and normal accelerations are always

equal and the velociry varies as the arc length
from a fixed point. Obtain the path. 10
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b)  Find the moment of inertia of a uniform rod
about an axis through one end perpendicular to.
its length. Hence obtain the kinetic energy of
rotation. - 10 |

c) - Abody of mass(m, + m,) is split into two parts
by an internal explosion generating kinetic
energy E. If the parts move in the sarhe line as
before, show that their relative velocity is

2E(mi+m;) )
\/———mlin, = 10

d) Obtain tangential and normal components of
velocity and acceleration of a particle moving

along a plane curve. 10
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