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English Version

A particle is projected with velocity u at an
inclination angle o (acute) above the horizon in a
medium that resists the motion by a force kv per
unit mass, where v is the velocity of the particle.
Find the equation of the trajectory. Also prove
that the path of the particle has a vertical

asymptote at a horizontal distance uCZJ from

the point of projection. 6+4
OR
A particle slides from a cusp down the arc of a
rough cycloid, the axis of which is vertical. Prove
that its velocity at the vertex will bear to the
velocity at the same point when the cycloid is
smooth, in the ratio of (e " — u2 )1/2 (14 u2)1/2_
10
Prove that the centre of inertia of a body moves
as if all the mass of the body, being collected at it
moves and all the external forces are acting at it.
Prove also that the motion of a body about its
centre of inertia is the same as it would be of the
centre of inertia were fixed and the same forces
acted on the body. S+35
OR
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A uniform rod is held in vertical position with one
end resting upon a perfectly rough table, and
when released rotates about the end in contact
with the table. Discuss the motion. 10
Find the velocity and acceleration of a moving
point referred to rectangular axes OX and OY,
which are not fixed in space, but rotate in any
manner about the origin O in their own plane. 6
OR
If a rocket, originally of mass M, throws off every
unit of time of mass eM with relative velocity V,
and if M' be the mass of the case etc., then
show that it cannot rise at once unless eV > g,

eMV

t at all unl . 6
not at all unless = =->g

A wire is in the form of a semi-circle of radius a.
Show that an end of its diameter the principal
axes in its plane are inclined to the diameter at

angles %tan‘l% and %+%tan_1 %

OR

6

A circular ring, of mass m and radius aq, lies on a
smooth horizontal plane, and an insect, of mass
M, resting on it starts and walks round it with

uniform velocity v relative to the ring. Show that
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the centre of the ring describes a circle with

Mv

(m+2M)a -’ 6

angular velocity
Two unequal masses M and M', rest on two

rough planes inclined at angles a and B to the

horizon, they are connected by a fine string
passing over a small pulley, of mass m and
radius a, which is placed at the common vertex
of the two planes. Show that the acceleration of
either mass is

g[M(sina—pcosa)— M'(sinf+u cosp)]

2

M+M’+mk—2
a

where u,u’ are coefficient of friction, k is the

radius of gyration of the pulley about its axis and

M is the mass which moves downwards. 9]
OR
A particle moves under a force

mu[3au4 - 2((12 - b2)u5] , a>b and is projected

from an apse at a distance (a+b) with velocity

Jr

—5’ then show that its orbitis r=a+bcos0.6
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6.

Answer any two questions : 3x2=6

a) In a S.H.M. the distances of a particle from
the middle point of its path at three
consecutive seconds are observed to be
X, Y, z. Show that the time of a complete

2n 3

cos-1[x*2)
2y

b) Find the law of force to the pole when the

path is the cardioid r =a(1-cos9). 3

oscillation is

) If the nearly circular orbit of a particle be

p% (@™ 2 -rM=2)= p™ | then show that the

apsidal angle is ﬁnearly. 3
d) A particle describes the curve
y =% (eX/€¢ +e=*/¢) under a force which
is always parallel to the positive direction of
the y-axis. Find the law of force. 3
Answer any two questions. 3x2=6

a) Show that the momental ellipsoid at the
2 2

centre of an elliptic plate X Y 4 is
2 2
g9 p
2 2
X4 y_2 +22 [LQ + %] = constant. 3
g p g p
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b) Find the minimum time of oscillation of a
compound pendulum. 3
c) State and prove the principle of
conservation of linear momentum of a rigid
body. 3
d) A uniform rod AB of mass m and length 2a
is at rest. It is struck by a blow of impulse
P at right angles to its length at a distance
d from its middle point. Find the point

about which it will begin to turn. 3
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