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Betore ansioerg the guestions, candidates should ensure that they

hate been sigplied the correct and complete question paper. No
¢ i thes regard, will be entertained after examination.
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Note : Attempt five questions in all, selecting one quu.tmn
from each Section. Question No. 9 (Section-V) is

compulsory.
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/. (a) Three forces P, Q, R acting at a point O are in
equilibrium and the angle between P and Q s
double the angle between P and R. Show that
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Three like parallel forces P, Q, R act at the cormner
of a triangle ABC. Prove that their resultant wil]
pass through the circumcenter of the triangle
if P _._Q __R
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If any number of co-planer forces acting on a rigid
body have a resultant, the algebraic sum of their
moments about any point in their plane is equal to

the moment of their resultant about that point.
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The moments of a force about points (0, 0), (10, 0),
(0, 5) are 184, — 46 and 249 kg.m. Find where the
force meets the axis of x and find its components

parallel to the co-ordinate axes.
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3. (a) A beam whose centre of gravity divides it into two
portions a and b is placed inside a smooth sphere.

Show that if 8 be its inclination to the horizon in
the position of equilibrium and 2u be the angle
subtended by the beam at the centre of the sphere,
then :
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(b) A sphere hangs by a string one end of which is
fastened to a point on the surface of sphere and
the other to a point in a smooth vertical wall.
Find the position of equilibrium of the sphere and

the tension of the string.
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inclined plane by a force P actin
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or by a force Q acting horizontally. Shgw tiftlat;o
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(b} Find i
. the centre of gravity of a right circular solid

~ cone.
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(b) A heavy clastic string, whose natural length is 2na
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6. (a) Equal forces act
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is placed round a smooth cone whose axis is
vertical and whose semi-vertical angle is o. If W
be the weight and A the modulus of elas.ti.cit).f of
the string. Prove that it will be in equlhl?nul:n
when in the form of a circle whose radius is
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along two perpendicular
diagonals of opposite faces of a cube of side 'a’.
Show that they are equivalent to a single force R
acting along a line through the centre c!f the cube
and a couple aR/2 with some line for axis.
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(b) A force parallel to the axis of z acts at the point

(@, 0, 0) and an equal force perpendicular to the
axis of z acts at the point (-4, 0, 0). Show that the
central axis of the system lies on the surface
::2(1'2 + yz).—-(x2 +y2 -nx)2.

z-3 P AR 0H s (g (a, 0, 0) W Fd FHaw B
Mz oy F d9Ed @ T a9 [&g (-, 0, 0) W
w7 s ¥ RaEd B oot @ 309 9w Gde
22 (x? +y2)~_~(x2 +y2 —ax)? 9X e R

SECTION - IV
gvg - IV

7. (a) Show that a given system of forces can be replaced

e

(b)

by two forces, equivalent to the given system, in
an infinite number of ways and that the
tetrahedron formed by the two forces is of
constant volume. https://www.mdustudy.com
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Show that the wrench (X, Y, Z; L, M, N) is
equivalent to two forces, one acting along the line
x = y = z. Show that other acts along the line given
by Lx + My + Nz = 0, x(Y - Z) + y(Z - X) + 2(X - Y)
=L + M + N and find the magnitude of the two
forces.
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8 (a' Find the resultant of two equal forces I’ each

inclined at an angle 2a with each other.
8. (a) A hemisphere rests in equilibrium on a sphere of

equal radius. Show that the m@bﬁm is stable N @& P w T . A
when the flat surface of hemisphere rests on e '
the sphere and the equilibrium is unstable when o 3R EY 20 AW EH I L
the curved surface rests on the sphfare. 1) State converse of Lami's theorem.
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axes 4, b (the axis of revolution being 22) is cut in '
two by a plane through the centre perpendicular (d) Find the thrust of an inextensible rod.
to the axis of revolution. If either half will balance
in stable equilibrium with its vertex on a = & Algereig 8% H U« Wd
horizontal plane, prove that : i
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