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B.Sc. (Part - II) Examination,

Mar.-Apr., 2023
MATHEMATICS

Paper - lli
(Mechanics)
Time Allowed : Three Hours
Maximum Marks : 50

Minimum Pass Marks : 17
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& 35 WHH &l
Note : Answer any two parts from each question. All
questions carry equal marks.
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Find the necessary condition for equilibriu}n )
[

of the rigid body subjected by a system of
coplanar forces acting at different points of

the body.
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A hemisphere sets in equilibrium on a
sphere of equal radius, show that the
equilibrium is stable when the flat sdrface of
hemisphere rests on the -sphere and
unstable when the curved surface on
hemisphere rests on the sphere. |
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The extremities of a heavy string of length 2
and weight 24w are attached to two small
rings which can slide on a fixed horizontal
wire. Each of these rings is acted on by a
horizontal force equal to fw. Show that the
distance aparts of the ring is Zl.log( 1+\/§).
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Find the equation of the central axis of any
given system of forces.
g R 3w o W @, S & o &
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feR @ R
Whatever origin and axis are to choose, to
show that the quantities LX + MY + NZ and
X2 + Y2 + 22 are invariant for any given

system of forces.
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Find the equation of conjugate line of the line
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of forces (X, Y, Z, L, M, N).
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A point in a straight line: with S.H.M. has.

velocities v, and v, when its distance from

the centre are x; and x,. Show that the

period of motion is :
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Find the radial and trénsverse velocities and
accelerations of a particle moving in a plane
curve.
4a P 3R i a8 a0 7 Do e siia
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Find the force directed towards the pole
under which the curve r" = a".cos n8, can be
described.
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The maximum and minimum velocities of a
planet revolving around the sun are 30 and
29.2 km per second respectively. Find the

eccentricity of its orbit.
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A point moves in a plane curve, so that its
tangential and normal accelerations are
equal and the angular velocity of the tangent
is constant. Find the equation of the curve.
S5t wRewn @1 Rigia Bl w s el
Write the principle of conservation of energy
and prove it.
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Find the acceleration of a particle in terms of

spherical polar co-ordinates.

(\

)

(b) dfe B Fv1 Feafera: o (37=R) ¥ i TH

(c)

NJ-1311

RN Tremw, e sRw I o af &
AU @, # fRar &, @ ufq s Hifowe
Safs @or ok ¥ iR aRY a=ar 21
A particle falls under gravity (supposed
constant) in a resisting medium whose
resistance varies as the square of the
velocity. Find the motion if the particle starts
fall from rest.
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(8)
A spherical drop of liquid falling freely in ; ‘
vapour acquire mass by condensation at a

constant rate c. Show that the velocity after

falling from rest in time t is :

1 M
Egt[” M+ct}

where M is the initial mass of the drop.
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