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B.Sc./B.Sc. B.Ed. (Part-II)
Examination, March-April, 2023

MATHEMATICS
Paper - I1I

Mechanics
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: Answer any two parts from each question, All

questions carry equal marks.
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A beam whose centre of gravity divides
it into portions, @ and b, is placed inside
a smooth sphere, show that, if @ its
inclination to the horizon in the position
of equilibrium and 20 be the angle
subtended by the beam of the centre of
the sphere, then
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A uniform beam of thickness 2b, rest

symmetrically on a perfectly rough
horizontal cylinder of radius a, show that
the equilibrium of the beam will be stable
or unstable according as b is less or

greater than a.
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The middie points of o
jointed quadrilateral

light rods of lengths 7
be the tensions in tho

Phosite sides of g

are  connceted by
and /1, 1f T and 71
S¢ rods, prove that
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If P and O be two non-intersecting forces

whose direction are perpendicular, show
that the ratio of distances of the central

axis from their lines of action sj Q?: P2,

T w9 wEw: W e x =0,

Y—z=a, y=0, z—x=gq, z=0, xX—y=a
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Three forces acting ‘along’ the straight
lines x=0,y—z=gq, y=0, z—x=a,z=0,
X—y=a. Show that they cannot be
reduce equivalently to couple.
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Find the null point of the plane
x+y+z=d for the dyname
(X, Y, Zo LM, N)
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Show that in a S.H.M. of amplitude ‘a’

and period 7, the velocity v at distance x
from the centre is given by the relation :

v T2 =41 (a? — x2)
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The light clastic strings are fastened to a
particle of mass m and their other ends
to fixed points so that strings are taut.
The_ modulus of each string is A, then
tension 7T and lengths a and b. Show that
the period of an oscillation along the line

mab
(T+r)(a+b)"

of the string Z:n:J

© 3R ot w0 & forw wd oy an
TCE Th g ¥ gEeEEl @, @ swisy
& va = et wfife &)
If the radial and transverse velocities of
a particle are always proportional to each
other, show that the path is an
equiangular spiral.
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If v, and v, are the linear velocities of a
planet when it is respectively nearest and
farthest from the sum, prove that
(1 —e)vy=(1+ e)v,y
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A“particle is describing a plane curve. If
the . tangential and normal a{:CE]Efﬁtl-DﬂS
are each constant through out the motion,
prove that the angle W, thrc:ugh_ whlc‘:h
the direction of motion turns in ume 7 1S

given by = A log(1 + Bi).
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A particle is projected along the inner

surface of a rough sphere and is acted on

by no forces, show that it will return to

the point of projection at the end of time

—a-(eg”“—]), where a is the radius of
[T 4

the sphere, ¥ is the velocity of projection
and p is the coefficient of friction.
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A particle of mass m is projected
vertically under gravity, the reistance of
the air being mk times the velocity. Show
that the greatest height attained by the

2
particle is fg—[?\.—log(l+l)]_ Where ¥V

is the terminal velocity of the particle and
AV is the initial.
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A spherical drop of liquid falling freely
in a vapour__ acquires mass Dby
condensation at a constant rate ¢. Show
that the velocity afler falling from rest in

1
ime is —gf| 1+
time ¢ 1s 22[ M + ot

the initial mass of the drop.
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A  heavy nparticle is projected with
velocity ¥ from the end of a horizontal
diameter of a sphere of radius a along
the inner surface, the direction of
projection making an angle B with the
equator. If the particle never leaves the
surface, prove that
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]. Where A 1is
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