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Special credit will be given for accuracy and relevance
in the answer. Marks will be deducted for incorrect
spelling, untidy work and illegible handwriting.
The weightage for each question has been
indicated in the margin.
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( English Version )

A particle describes a path which is nearly a
circle under the action of a central force

cl)(u)(u = %) with the centre at the centre of the

circle. Find the condition that the motion may be

stable. Also find the apsidal angle in this case. 10
OR

A particle starts from rest at a distance b ( > a)
from a fixed point O under the action of a force
through the fixed point, the law of which at a

distance x from O is

F=u(1—%), towards O when x > a

a? a
and F=pn < away from O when x < a.
x X

Show that the velocity of the particle will again

2
vanish when x = aT . 10

If A, B, C be the moments of a rigid body with
respect to OX, OY, OZ respectively and D, E, F be
the products of inertia with respect to the

rectangular axes ( OY, OZ), ( OZ, OX), ( OX, OY)
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respectively and if (l,,my,n), (12,m2,n2) be the

direction cosines of two straight lines OL, OK at
right angles to each other, then find the moment
of inertia of the body about OL and product of
inertia about OL and OK. 10

OR

A uniform solid cylinder is placed with its axis
horizontal on a plane whose inclination to the
horizon is o. Show that the least coefficient of

friction between it and the plane so that it may

roll and not slide is %tan(x. If the cylinder is

hollow, it is % tanao . 10

A particle is projected with velocity u at an angle
o to the horizon under a resistance equal to
mk ( velocity ). Find the equation of the path of
the particle. 6

OR

Establish the formula for the motion of a particle
describing a central orbit under the action of a
central attractive force P per unit mass in pedal

form ( p, r). 6
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A uniform rod OA of length 2a, free to turn about
the end O, revolves with uniform angular velocity
o about the vertical OZ and is inclined at a
constant angle o to OZ. Show that the value of
a is either O (zero) or cos™! [2—92] 6
4am
OR
Two equal and uniform rods AB, BC are freely
hinged at B and lie in a straight line on a smooth
table. The end A is suddenly struck by a blow
perpendicular to AB. Show that the resulting

velocity of A is % times the velocity of B. 6

Define (a) point of suspension and (b) point of
oscillation of a compound pendulum.

A  uniform elliptic board swings about a
horizontal axis at right angles to the plane of the
board and passing through one focus. If the

centre of oscillation be the other focus, prove
that the eccentricity of the ellipse is Jg . §)

OR
A shell of mass M is moving with velocity V. An
internal explosion generates an amount of

energy E and breaks the shell into two portions
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of masses m; and m,. The fragments

continue to move in the original line of

motion of the shell. Show that their velocities are

2m,E 2mE
V+ |—=— and V - . 6
m M m,M
Answer any two questions : 3x2=6
a) If a particle moves along a plane curve

r =a(l+ cosb)under a central force, prove

that the force is % ( kis a constant ).
r

b) What are Newton's laws for direct and

oblique impact when two bodies collide ?

) If V; and V, be the respective velocities of

a planet when it is nearest and furthest
from the sun, then prove that

(l-eV,=(1+e)V,, where e is the

eccentricity of the planet's orbit.

d) What is an apse of a central orbit ?

Determine the apses of a circular orbit.
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7. Answer any two questions : 3x2=6

a) Determine the kinetic energy of a rigid body

revolving about a fixed axis.

b) Determine the moment of inertia of a
uniform rectangular plate ABCD with mass

M and sides AB = 2a, BC = 2b, about AB.

c) Determine the time of oscillation of a

compound pendulum.

d) What are D' Alembert's principles for the

motion of a rigid body ?
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