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English Version
A unit mass is attracted by the two centres of

forces A and B. Each centre attracts the particle

n

—5 where x is the distance of the
X

by the force

particle from that centre. Initially the particle is

projected from rest from a point on AB produced

at a distance a3 from the midpoint of AB along
BA. Prove that the particle will reach B after a

2
time 2= 1—%log(\/§+1/§) , where AB = 2a.

Ju J6

10

OR
The central force acting on a particle moving in a
central orbit is directly proportional to the
distance of the particle from the centre. If there
exist two apses on the path of the particle whose
apsidal distances are a and b respectively, then

prove that the equation of the path of the particle

2 -2
is u?=228 9+s1n 6' Hence prove that the
a2 b2

time taken by the particle to reach a point (u,0)

from the apse with apsidal distance a is

atan®
. +
an0) 743

proportional to tanl(

RSEREERE

EMT-IX (UA-137) 4

2.

Prove that the moment of inertia of a regular
polygon with n sides with respect to a straight
line passing through its centre is

Mc2 2+ cos %

24 n

1-cos (&)
n

polygon and cis the length of each side. 10
OR

, where M is the mass of the

A hollow circular cylinder is kept at rest with its
axis horizontal. A circular disc is sliding within it
keeping its plane vertical. When the disc is at its

lowest position, its velocity is "%g(a—b) . Prove

that the centre of the disc rotates through an
angle ¢ with respect to the centre of cylinder in

time J 3(a2—g_b)log tan[% + %j , where a and b are

the radii of the cylinder and the disc respectively.
10

Find the tangential and normal components of
acceleration of a particle moving along a curve in
a plane. 6

OR

A particle is moving along a circular orbit with
radius a in such a manner that its tangential
acceleration is k times its normal acceleration. If
the velocity of the particle be u at any point on
its path, then prove that the particle will return

(l_e—2k‘ﬂ:

to the point in time % ), where k is a

constant. 6
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Prove that the equation of the momental ellipsoid

at any point of the perimeter of the base of a

hollow hemisphere is 2x2 +5 (y2 + 22 )—3zx=0.

6

OR
A rod of length 2a is hung by a string fixed at one
end O. The length of the strings is I. Both of the
string and the rod rotate with respect to a
vertical line through the point of suspension O
with constant angular velocity. The string and

the rod are inclined at angles 6 and ¢

respectively with the vertical. Prove that

3l 4tan6-3tan¢ sin¢

‘a  tan¢-tan® sin®’ 6

A body of mass M is propelled by an engine
working at a constant rate H. It overcomes the
constant resistance R and is moving in a straight

line. Prove that the maximum speed of the body

is % and the time in which this maximum

speed is reached by the body from rest is

MH ( lj
— | ln2-=|. 6
R2 2
OR
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An elliptic disc is rotating about its focus in its
plane with angular velocity ®, when the focus is
fixed. Suddenly this focus is released and the
other focus is fixed. Prove that the angular
velocity with which the disc will rotate about the

. 2-5¢2 .
present focus is 5 @) where e is the
2+3e
eccentricity of the ellipse. 6
Answer any two questions : 3x2=6
a) Prove that the sum of kinetic and potential

energy of a particle moving along an
inclined plane under gravity is constant.

b) A particle is moving in a simple harmonic
motion (S.H.M.) with amplitude a and time
period T. Prove that the time taken by the
particle to reach the point at a distance x

from the origin is lsin_1 (ﬁj and the
2n a

velocity at that point is % a’-x2.

c) A bunch of particles is projected from any
point O with velocity ‘/ 2gk in the XOY

vertical plane. Taking O as origin and the
horizontal and vertical lines through O as
OX and OY respectively, prove that the
locus of the vertex of the parabola on which
the particles will be situated in the vertical
plane XOY under gravity is an ellipse whose

equation is X2+ 4y2 =4yk .
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A moving smooth sphere collides with
another sphere of same mass at rest. Prove
that after this collision, the ratio of their
velocities will be (1-e):(1+e) where e is

the coefficient of restitution of the impact.

7. Answer any two questions. 3x2=6

a)

A uniform wire is bent in the form of a

semicircle with radius a. Prove that the two

principal axes at one extremity of the

diameter in the plane of the wire are

inclined with the diameter at the
1

1 14 e 14
angles 2tan p- and (2+2tan nj

respectively.

The weight of a rigid body is a conservative
force. Prove it.

A sphere collides with another sphere of
same mass obliquely. The two spheres are
smooth and perfectly elastic. Prove that the
paths of the spheres after the collision are
perpendicular to each other.

Find the moment of inertia of a solid
circular cylinder with respect to its axis.
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