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B. A. (Part 1) EXAMINATION, 2021
MATHEMATICS
Paper Third

(Mechanics)

Time : Three Hours ] [ Maximum Marks : 50
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Attempt any two questions from each Unit. All questions
carry equal marks.
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A uniform beam, of length 2a, rests in equilibrium
with one end resting against a smooth vertical wall and
with a point of its length resting upon a smooth
horizontal rod which is parallel to the wall and at
distance b from it. Show that the inclination of the

13
beam to the vertical is sin‘l(—j .
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A Solid sphere rests inside a fixed rough hemispherical bowl
of twice its radius. Show that, however large a weight is
attached to, the highest point of the sphere, the equilibrium is
stable.
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A uniform string of weight W is suspended from two
points at the same level and a weight W' is attached to
its lowest point. If o and B are now the inclination to
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the horizontal of the tangent at the lowest and the
highest points, prove that :

tan o W
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tan 3 w
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To find the equation of the central axis of any given

system of forces.
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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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The equal forces act along each of the straight line :

xtacos® y-bsinb z
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Show that their central axis must, for all values of 6,

lie on the surface :
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If in a simple harmonic motion u, v, w be the velocities
at distances a,b,c from a fixed point on the straight
line which is not the centre of force, show that the
period T is given by the equation :
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To find the radial and transverse velocities and
accelerations of a particle moving in a plane curve.
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A particle moves in a plane with an acceleration which

is always directed to a fixed point O in the plane; to
obtain the differential equation of its path in polar
form.
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If v; and v, are the linear velocities of a planet when it

is respectively nearest and farthest from the sun, prove
that :
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A point describes the cycloid S =4asiny with

uniform speed v. Find its acceleration at any point.
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State and prove the principle of conservation of energy.
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A particle is projected with velocity V along a smooth

horizontal plane in a medium whose resistance per unit

mass is p times the cube of the velocity. Show that the

distance it has described in time t is

/ 1/2 . .
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To find acceleration of a particle in terms of polar co-

ordinates.
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A rocket whose total initial mass (fuel + shell) is m,

ejects fuel at a constant rate cm, and at a velocity V

relative to the case. Show that the lowest rate of fuel
consumption that will permit the rocket to rise at once

isc= % . Assuming this design condition is met, find

the greatest speed and height reached by the rocket.



