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B. Sc. (Part 11) EXAMINATION, 2017
MATHEMATICS
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Attempt any fwo parls [rom each question. All
questions are compulsory and carry equal marks.
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A heavy uniform beam of length 15 cm is hung from
a fixed point by two strings of length 9 cm and
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12 em which are fastened (o its extremities. If the
beam makes an angle B with the vertical, prove that

@ = sin” (2‘] .
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Two equal uniform rods AB and AC, each of lenyth
2 b are freely joined at A and rest on a smooth
vertical circle of radius a. Show that if 20 be angle

diy

between them, then bsin’ 8 = acosd.
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A given length 25 feet vi'a uniform chain has 10 be
hung belween two points at the same level and the
tension has .10t 10 exceeS the weight of 8 length bof

the chain. Show that the greatesi span is
Vol - lq(m}
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Whatever origin and axis are 10 choose, 1o show that
the quantities LX + MY « NZ and x? + y° + 2 st

mvanant for any given systesn of forces.
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Te find the condition that the line
' x-f y-g 1-h

m n
may be null line for (he system of [forces
(X.Y.Z L, M. N).
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A force P acts along the axis of x and another force nfP
slong a gencrator of the l:yllndrtrxzi'y!-;:r:.sm{
th the contral axis lies on  the cylindegy
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A particle of mass m is attached to a light wire
which is stretched tightly between two fixed points
with a tension T. If a and b are the distances of the
particle from the two ends. prove that the peried of a
small transverse oscillation of m is :
mab
T(a +b)
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Show that in a simple hannonic motion of amplituds
a and period T, the velocity v al a distance x from
the centre is given by the refation

AT = ax(a? - 2)
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A gun is fixed from a moving platform and the
ranges of the shot are obscrved to be K and § when

the platform is moving forward and backward

respectively  with  velocity Vo Pacve  that  Lhe

1]
R-8
elevation of the gun is lun"[-x—{-, -—]f .
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‘A particle is projected from the earth's surface with

velocity v. Show that if the dimunitions of gravity is
taken into account, bul the resistance of the air
neglected the path Is an ellipse of mojor axis

2ga’

2 T where a Is the eanth radius,
ga ~v
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A particle describes a curve for which s and v

vanish simultaneously with the uniform speed v, If
2

the acceleration at any point § be prove

.‘F: + L‘l '
that curve is a catenary.
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A particle falls down a cycloid under its own weight
starling from the cusp. Show that when it arrives at
the vertex the pressure on the curve is twice the
weight of the particle.
5
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A pa}[ic.le is projected upwards under gravity with
velocity V, where resisting force of air is kv*, where
v is velocity of particle. [f particle becomes at
projectile point with velocity V', then prove that :
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Il the registance of the air (o a particle’s motion be n
times ils weight and the particle be projected
horizontally with velocity V, show that the veloclty
of the particle, when it is moving at an inclination ¢

n-l n+l
10 the horizontal is V(I =sineY2 (1+ sing)™ 2 .
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To find the acceleration of a particle in terms of
cylindrical co-ordinates.
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