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Note :— Attempt Question Noz. L and 2 which are compulsory

and any other three questions. All guestions carry

equal marks.
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) Prove that :

div grad r™ = m{m + 1) r"2,
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i) State and prove Gauss's theorem,
(b) Prove that :
grad {G.0) =@ xeurl b + b xcurl @ + (G . V)b
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Enunciate and derive the principle of virtual

wark.

Find the C.G. of a quadrant of the ellipse
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Show that the attraction of a uniform red AR on

a unit mass at P in the direction paraliel to AB

e 1
varies PA _PB
A sphere of weight W rests between two smooth
planes one vertical and the other inclined at an

angle o to the vertical. Find the reactions of the

planes,
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@) Find the attraction of a thin uniform rod at an

external point.

A heavy particle slides down the surfuce of a smooth
fixed sphere of radius ‘a’ being slightly displaced
from rest at the highest point. Find where it will

leave the sphere.
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A particle moves in & plane with an acceleratinn
which 18 always directed to a fixed point O in
the plane. Find the differential equation of the
path.

A body starts from rest and moves with a uniform
aeceleration. Find the ratio of the distance covered
in nth see. to the distance covered in o

seconds,
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A particle is projected with velocity w in a vertical
plane so that its range 1s twice the greatest height
attained. Find the range of the particle.

Find the moment of inertia of the area of mass
M hounded by r2 = o coz 20 about a line
through the origin and perpendicular to its

plane.
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A hollew sphere is just filled with water of weight
W. Find the vertical pressure on the upper half

af the internal surface.

A quadrilateral immersed vertically having two sides
of length 2o and a parallel to the surface at depths
h and 2h respectively. Find the depth of the centre

aof pressure.
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