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Special credit will be given for accuracy and relevance
in the answer. Marks will be deducted for incorrect
spelling, untidy work and illegible handwriting.
The weightage for each question has been
indicated in the margin.
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( English Version )

Answer any two questions taking one from each

Group :

()

(b)

B.Sc.-11153-P

10 x 2 =20
Group - A

Define astatic centre and  astatic
equilibrium of coplanar forces. Establish
analytically existence of astatic centre and
condition of astatic equilibrium for a
system of coplanar forces acting on a rigid
body.

A perfectly rough heavy body rests in
equilibrium on a fixed body. The portions of
the bodies which touch each other are
considered to be the Sphere's of radii r

and r, respectively. The line joining the

centres of the spheres is vertical and those
centres lie on two sides of the common
tangent plane. If H be the height of the C.G.
of the wupper body from the common
tangent plane, then show that the
equilibrium is stable when L > 1 + 1
H n
Group - B

Show that the depth of the C.P. of a
trapezium immersed in liquid with one side
of length a is in the surface and the parallel

a+3b h

side of length b at a depth h is w+2b D

from the free surface.
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Find the condition for existence of
metacentre of a body and prove that the

AK? . .
formula HM = 5 with usual notation for
finding the metacentre of the body floating
freely in a homogeneous liquid at rest
under gravity.

2. Answer any three questions taking at least one

from each Group :

()

6x3=18
Group - A

Three forces P,Q,R act in the same sense
along the sides BC, CA, AB of a triangle
ABC. If their resultant passes through
the orthocentre, then show that
Psec A+QsecB+RsecC=0.

OBDC is a rectangle such that OB = b and
OC = c ; also OA is perpendicular to its
plane; forces X,Y and Z act along OA, CD
and BD respectively. Find the component
force R and the couple K of the resultant
wrench.

Find the centre of gravity of the uniform

area bounded by the curves y2 =4ax and

x2 =4ay.

Group - B
Show that a homogeneous right circular
cone of vertical angle 2a cannot float
stably with its axis vertical and vertex
downwards unless its density as compared
with that of the liquid is greater than

COS6 a .
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()  Fluid is contained within a circular tube of
radius a in a vertical plane which can
rotate about a vertical axis. If the fluid
substends an angle 6 at the centre, then
show that the least angular velocity to
make the fluid divide into two parts is

,/g/a sec%.

() A string of length a forms the shorter
diagonal of a rhombus formed by four
uniform rods, each of length b, weight W,
which are hinged together. If one of the
rods be supported in a horizontal position,
then prove that the tension of the string

. 2W(2b? -d?)
1S

by 4b2 - a2 '

3. Answer any four questions taking two from each
Group : 3x4=12

Group - A

(@) The moments of a system of coplanar forces
about the points (0, 0), (a, 0), (0, a) are
aw, 2aw, 3aw respectively. Find the
components of their resultant and equation
of its line of action.

(b) R and S are two like parallel forces. If R be
moved parallel to itself through a distance
2a, then find the distance through which
the resultant of R and S moves.
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(d)

(®

(h)

A uniform string is hung from its two end
points A and B. Write down the equation of
the form of the string. If the tension be very
large; then show that the form of the string
will be a parabola.
Explain 'Angle of friction' and 'Cone of
friction'.

Group - B
Show that the depth of the centre of
pressure from the free surface of a vertical
circular area of radius a wholly immersed
in a homogeneous liquid, with its centre at
a depth h, is h+m.
A circular area is immersed vertically in
water. Prove that if the depth of its centre
be doubled then the distance between its
centre and C.P. will be halved.
Explain (i) Centre of buoyancy,
(ii) Metacentre and (iii) Metacentric height.
A semicircular lamina of radius a is
immersed in a liquid with the boundary
diameter in the surface. Show that the

depth of its centre of pressure is ‘f—ga .
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