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MATHEMATICS
Paper Third
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Attempt all questions. Answer any two parts from each
question. All questions carry equal marks.
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Equal weights P and P are attached to two strings
ACP and BCP passing over a smooth peg C. AB is a
heavy beam of weight W, whose centre of gravity is
a feet from A and b feet from B; show that AB is
inclined to the horizon at an angle :
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A lamina in the form of an isosceles triangle whose

vertical angle is o, is placed on a sphere of radius r

so that its plane is vertical and one of the equal sides

is in contact with the sphere. Show that if the

triangle be slightly displaced in its own plane, the

equilibrium is stable if sin a < 3r where a is one of
a

the equal sides.
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A given length 2s of a uniform chain has to be hung
between two points at the same level and the tension
has not to exceed the weight of a length b of the
chain. Show that the greatest span is :
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To find the equation of the central axis of any given

system of forces.
RBECREGRSCIEIE
x=0,y-z=a;
y=0,z-x=a
z=0,x—-y=a
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Three forces act along the straight lines :
x=0,y-z=aq;

y=0,z—-x=aq

z=0,x—-y=a
Show that they cannot reduce to a couple.
ST (X, Y,Z,L,M,N) @& fqu wda
X+y+z=0 B YA e Rafq ama sifg |
Find the null point of the plane x + y + z = 0 for the
dyname (X,Y,Z,L,M,N).
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Show that the displacement of a particle moving in a
straight line 1is expressed by the equation
x =acosnt + bsinnt, it describes a simple

harmonic motion whose amplitude is va® + b* and

. ... 27
time period is —.
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A particle of mass m executes S. H. M. in the line
joining the points A and B on the smooth table and

is connected with these points by elastic strings
whose tensions in equilibrium are each T; show that

. L . mil'
the time of an oscillation is 2m [———— , where

T(I+1')’
I,I' are the extensions of the strings beyond their
natural lengths.
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A particle is thrown horizontally, with velocity
\/@ , from the top of a tower of height 4. Find

where it will strike the level ground through the foot
of the tower. Find the time of flight and also find its

striking velocity.
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A planet is describing an ellipse about the sun as
focus; show that the velocity away from the sun is
greatest when the radius vector to the planet is at
right angles to the major axis of the path and that it

. 2mae . . .
then is ——= where 2a is the major axis, e the
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eccentricity and T the periodic time.
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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 = A log (1 + Bt).
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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 L(ez“fE - 1), where a is the radius of the
nv
sphere, V is the velocity of projection and p is the

coefficient of friction.
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A particle is projected with velocity V along a
smooth horizontal plane in a resisting medium
whose resistance per unit mass is k (velocity). Show
that the velocity V after a time ¢ and the distance
travelled S in that time are given by :

V = Ve and S =X(1 —e‘k‘)
k
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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
tis:

1 M
— gt |1+
2 M + ct
where M is the initial mass of the drop.
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If a particle moves in three dimensions, then find the
acceleration of the particle in terms of Cartesian co-
ordinates.
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