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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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A particle is projected vertically upwards with a
velocity u in a medium whose resistance varies
as the square of the velocity. Investigate the

motion. 10
OR

A particle describes a plane curve under an
acceleration which is always directed towards a
fixed point. Find the differential equation of is

path. 10

Obtain the expression of kinetic energy of a rigid

body moving in two dimension. 10
OR

State D'Alembert's principle. Deduce the general
equation of motion of a rigid body from

D'Alembert's principle. 2+8

A particle moving in straight line is acted upon
by a force which works at a constant rate and
changes its velocity from u to Vin passing over a
distance x. Prove that the time taken is

3u+V)x

. 6
22 +uV +Vv?2)

OR
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If a be the amplitude and 7, the period of a
particle executing SHM in a straight line through
the centre of force, show that the time taken by
the particle to travel a distance x from the centre

1

of force is QLSin_ g and that the velocity in

21 \/ a? - x2

that position is T 3+3

Find the moment of inertia of a solid right

circular cone about its axis. 6
OR

A plank of mass M and length a, is initially at
rest along a line of greatest slope, of a smooth
plane inclined at an angle a to the horizon, and
a man of mass M', starting from the upper end
walks down the plank so that it does not move.
Show that he will reach the other end in time

J 2M'a 6
(M+M')gsina

A straight smooth tube turns about one
extremity O in a horizontal plane with uniform
angular velocity o. Originally a particle is placed
in the table at a distance a from O and projected

towards O with a velocity V. Show that if o< %

the particle will reach O in time %tan h1 C;—m . 6

OR
State and prove the principle of conservation of

angular momentum under finite forces. §)
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6. Answer any two questions :

a)

7. Answer any two questions :

a)
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3x2=06
Obtain the resultant displacement of the
composition of two SHM,

x; = a; cos(nt+ €;) and
Xg = Qg COS (nt+ €5).

State Kepler's laws of planetary motion.
A particle describes the curve

r2 =a2 cos20 under a central force

towards the pole. Find the law of force.

If a particle moves on a plane XY under a

force having components X and Y per unit

mass parallel to rectangular axes where X

and Y are functions of x and y in any

position. Show that the differential equation
dy

Y—Xa

d2y
dx2

. .. d
fit th is — =2X.
of its path is P 2

3x2=6
If the M.I. and P.I. of a body about three
mutually perpendicular axes are known,
find the M.I. about a line whose direction
cosines are Lm,n through their meeting

point.
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b)

0)

d)

Define impulse of a force and impulse of a
impulsive force.

Show that the centre of suspension and
centre of oscillation of a compound
pendulum are interchangeable.

A uniform solid sphere of radius a rolls
down an inclined plane, rough enough to
prevent any sliding. Write down the
equation of motion of Centre of Gravity of
the body and equation of motion about the

C.G.
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