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B. Sc. (Part 11) EXAMINATION, 2021
MATHEMATICS
Paper Third
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Attempt any two questions from each Unit. All questions
carry equal marks.
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A beam whose centre of gravity divides it into two
portions a and b, is placed inside a smooth sphere.
Show that, if 0 be its inclination to the horizon in the
position of equilibrium and 2a be the angle subtended
by the beam at the centre of the sphere, then :
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Six equal heavy rods, freely hinged at the ends, form a
regular hexagon ABCDEF, which hung up by the
corner A, is kept from altering its shape by two light
rods BF and CE. Prove that the thrusts in these rods are
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—W and 7W where W is the weight of each

rod.
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A uniform chain of length 1, is to be suspended from
two points A and B, in the same horizontal line so that
the either terminal tension is n times that at the lowest
point. Show that the span AB must be :
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Two forces P and Q act along the straight lines whose
equations are y = xtan a, z = cand y = — X tan «,

= — c respectively. Show that their central axis lies on
the straight line :
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Explain the following :

(i) Poinsot’s central axis

(i)  Null plane
(iii) Null point
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To find the equation of conjugate line of the line :
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Prove that projectile path is a parabola.
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The velocities of a particle along and perpendicular to
the radius from a fixed origin are Ar and n0O; find the

path and show that the acceleration along and
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perpendicular to the radius vector, are A%r — and
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Two bodies M and M' are attached to the lower end of
an elastic string whose upper end is fixed and are lying

at rest, M' falls off; show that the distance of M from
the upper end of the string at time tis :
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where a is unstretched length of the string; b and ¢ the
distances by which it would be extended when
supporting M and M' respectively.
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Derive formula for tangential and normal velocity and
acceleration.

P.T.O.



[6] E-3670

I JT BT 3O T, A Al JADR § @S e T
TR, A1 <uiEsd 5 9' @ A W, o U & uReAu

ngw%‘,ﬁﬁ?mml

If a planet were suddenly stopped in its orbit supposed
circular, show that it would fall into the sum in a time

A

which is R times the period of planet’s revolution.
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A particle slides down a rough curve in a vertical plane
under gravity, to discuss the motion.
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A particles falling under gravity (supposed constant) in

a medium whose resistance varies as the velocity.
Discuss the motion of the particle.
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To find acceleration of a particle in terms of polar
coordinates (spherical coordinates).
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A spherical drop of liquid falling freely in a vapour
acquires mass by condensation at a constant rate c.
Show that the velocity after falling from rest in time t
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where M is the initial mass of the drop.




