B.Sc-11
Subject :_

Mathematics Paper 111
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All questions are compulsory. Attempt any rwo parts
from each question. All questions carry equal marks.
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Find the necessary condition for equilibrium of the
rigid body subjected by a system of coplanar forces
acting at different points of the body.
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A uniform chain of length / is to be suspended from
two points A and B in the same horizontal line so
that either terminal tension is n times that at the
lowest point. Show that the span AB must be
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Find the Cartesian equation of the common catenary.
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Find the null point of the plane Ix+my+nz=1.
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Find the condition that the straight line
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system of forces (X, Y, Z, L, M, N).

may be a null line for the
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Find the equation of the central axis of g

ny given
system of forces.
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A particle describes an equiangular spiral ;=geM6

with a constant velocity. Find the components of
velocity and acceleration along the radius vector and
perpendicular to it.
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The velocities of a particle along and perpendicular
to the radius from a fixed origin are A» and po.

Find the path and show that the acceleration along
and perpendicular to the radius vector are
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A cannon ball has a range R on a horizontal plane

for two distinct angles of projection. If 4 and k are
the greatest heights in the two

paths, then prove that
R’ = 16 hk.
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A particle describes an ellipse under a force
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towards the focus. If it was projected

with the velocity V from a point distant » from the
centre of force, show that its periodic time is :
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The particle falls under gravity (supposed constant)
in a resisting medium whose resistance varies at the
velocity. Discuss the motion of the particle.
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The greatest and least velocities of a certain planet
in its orbit round the sun are 30 and 29.2 km/second.
Find the eccentricity of the orbit.
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v=Ve ™ and sz%(l—e'k’).

A particle is projected with velocity V along a
smooth horizontal plane in a resisting medium
resistance per unit mass is k. Show that the velocity
v after a time ¢ and the distance travelled s in that

time are given by :
v=Ve ™ and s :;c/- (1—e™).
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A particle of mass m is projected vertically under
gravity, the resistance of air along mk times the

velocity. Show that the greatest height attained by
2

. .V
the particle is 7 A—log(1+A) , where V is the
terminal velocity and AV be the initial velocity of

the particle.
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A particle moves with a central acceleration P in a
medium of which the resistance is k (velocity)’,
Show that the equation to its path is :

where s is the length of the arc described and # is the
initial moment of momentum about the centre of

force.
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