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B. Sc. (Part IT) EXAMINATION, 2020
MATHEMATICS
Paper Third
(Mechanics)
Time : Three Hours | [ Maximum Marks : 50
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Attempt any two parts of each question. All questions
carry equal marks.
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A hemisphere sets in equilibrium on a sphere of equal
radius. Show that the equilibrium is unstable when the
curved surface of hemisphere rests on the sphere and

stable when the flat surface of hemisphere rests on the
sphere.
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Two equal uniform rods AB and AC, each of length
2b, are freely joined at A and rest on a smooth
vertical circle of radius a. Show that if 20 be the angle
between them, then :

bsin3 O=acosO
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A telegraph wire is supported by two poles distant

40 yards apart. If the sag be one foot and the weight of
the wire be half an ounce per foot, then show that the

horizontal pull on each pole is %cwt nearly.
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Equal forces act along the co-ordinate axis and along
the straight line :

x—-o y-p z-vy
l m no

Find the equation of central axis of the system.

Ife p A Q T T g § foiTan fewmd ervaaq
2, 1 <uigd 5 Bl o 9 S fhanane @ gRal
P U Q2 ¢ P2 ¥

If P and Q be two non-intersecting forces whose

directions are perpendicular, show that the ratio of
distances of the central axis from their lines of action is

Q% : p2.
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Find the null point of the plane x+ y+z=0 for the
dyname (X,Y, Z, L, M, N).
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A particle rests in equilibrium under the attraction of
two centres of forces which attract directly as the
distance, their intensity being p,p’; the particle is

slightly displaced towards one of them. Show that the
2n
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A particle P describes a curve with constant velocity

time of a small oscillation is

and its angular velocity about a given fixed point O
varies inversely as its distance from O. Show that the
curve is an equiangular spiral.
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A particle moves with a central acceleration

4
a . . .
u[r +—3j being projected from an apse at a distance
r

a with velocity 2\/Ea. Prove that it describes the

curve !

r2(2+cos\/§9)=3a2
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The maximum and minimum velocities of a planet

revolving around the sun are 30 and 29.2 km/sec,
respectively. Find the eccentricity of its orbit.
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A particle is describing a plane curve. If the tangential
and normal accelerations are each constant throughout
the motion, prove that the angle y , through which the

direction of motion turns in time ¢ is given by :
y=Alog(1+Bf).
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The base of a rough cycloidal arc is horizontal and its
vertex downwards; a bead slides along its, starting
from rest at the cusp and coming to rest at the vertex.

Show that p?e"™=1, where p is the coefficient of

friction.
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A particle of mass m is projected vertically under
gravity, the resistance of the air being mk times the
velocity. Show that the greatest height attained by the
particle is :

V—z[x—log(nx)]
g

where V is the terminal velocity of the particle and
AV is the initial velocity.
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A particle moving in a resisting medium is acted upon

by a central force B If the path be an equiangular
rl’l

spiral of angle o, whose pole is at the centre of force,
show that the resistance is :

n—3 pcosa
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A particle is projected horizontally along the interior
surface of a smooth hemisphere whose axis is vertical
and whose vertex is downwards; the point of projection
being at an angular distance 3 from the lowest point;
show that the initial velocity so that the particle may
just ascend to the rim of the hemisphere is

J2agsec.
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