Time Allowed : Three Hours

B.A./B.Sc. (Part-II) EXAMINATION, 2017
MATHEMATICS
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SECTION-A ( Euz—az) =

. (i)  Write down the conditions for equilibrium of a rigid body unde
action of three forces.
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(ii) Define Angle of Friction.
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(iii) Define Common Caltenary.
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(iv) Define Sag and Span for a common catenary,
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(v)  Define Simple Harmonic Motion,
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(vi) Define Hooke's law, UOKonline.com
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(vii) Write down the formulae for tangential and
a particle moving along a curve.
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(viii) Define Range and time of flight for a projectile

n
ormal acceleragion for.
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(ix) Wrilc_dc-wn Newton’s Experimental Law on direcy j '
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" (x) Define Constrained motion.
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UNIT-I/geTs.1
A sphere of radius r rests against a smooth vertical wall to which it is

attached by astring of length ! fastened to a point on the surface. Find the
tension of the string.
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If a body be placed upon a rough inclined plane and be on the point of
sliding down the plane under the action of its own weight only. Prove that
the angle of inclination of the plane to the horizon is equal to the angle of
friction.
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A uniform chain uflcngth I, is to be suspended form 1w0pomt5ﬁ|. and Bin
the same horizontal line, so that either terminal terision is n times that at
the lowest point; show that the span AB must be:
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Find the centre of gravity uf_me segment of a sphere of radius a, cut of by |
a plane at a distance h from the centre. Hence deduce the position of

centre of gravity of a hemisphere:-
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A particle is performing S.H.M. of period T about a centre O and it passes
through a point P (where OP = b) with a velocity v in the direction OP.
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Prove that the time elapses before it returns to P is: ;tan : [E] .
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7. A particle rests in equilibrium under the attraction ?i:ﬂ*'ﬂ f—:ﬂn tres of f
which autracts directly as the distance; their intensities being 4 ang
The particle is displaced slightly towards one of them; show that the tiny

of small oscillation is % l
TH F R 9 F2 W0 s g F appwEer st w E o
W 1w p ¥, T ondr wgem A 1 w9 A T A F F o

2
P o o, e s o g e v e i,
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8. A pariicle is moving in a parabola p? = ar with uniform angular velociy
about lrhe focus. Prove that its normal acceleration at any point |-
proportional to the radius of curvature of its path at that point.
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9, T\m:: bodies are projected forn. __._ s punL WL NE Same vgjocil b
in different directions. If the ran ge in each case be R and the time of I}Ir,-g

1
be r and 1'; prove that R =[-2-JETI‘
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10. A ball impinges directly upon another ball at rest and is jtge)y
rest by impact. If half of the initial kenitic energy is desyr "educe 1
collision, find the coefficient of restitution. o¥ed ip the
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11. A Particle is moving on a smooth curve and its velocity varies as the

actual distance from the heghest point. Prove that the curve is cycloid.
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12. Inside a fixed hollow cylinder of radius R, whose generators are horizontal,

there are placed symmetrically two equal cylinders, each of radius r; a
third cylinder equal to each of the latter placed symmetrically on them.
Prove that the equilibrium cannot exist unless:
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13. () A telegraph wire of length ! harigs between two pOsts on the same

level at 4 distance a apart, the small sag at the centre being b. Show
that: ' T e B
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(b)° A particle falls from infinity on the earth. Find its velocity on the-

earth’s surface and on reaching the centre of earth.
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14. A particle is projected with velocity u, vertically upwards under gravity

in a medium whose resistance variee ac canare of the velocity. Prove that

uw
the particle will return w wie punn v prujecuon with a velocity m

where v is terminal velocity in the medium,
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15. (@) A particle is projeted from the lowest point of a vertical circie with
a velocity sufficient to carry it to the highest point. Find where the
particle will leave the circle.
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(b) A ball impinges on another ball of equal mass at rest. If both the
balls are smooth and perfectly elastic. then nrove that they move at
right angles after impact.
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