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Special credit will be given for precise and correct
answer. Marks will be deducted for spelling mistakes,
untidiness and illegible handwriting.

The figures in the margin indicate full marks.
Use of scientific calculator is strictly prohibited.
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( English Version )

Answer any two questions taking one from each
Group : 10 x2 =20

Group - A

-> - -
(@) A system of coplanar forces F,F,,...,F, are

acting on a rigid body at points

- - -
P(r), Py(r3),---,(P,)(r,,) respectively, where
s

sl -wesly AT€ the position vectors of
P, P,,...,P, with respect to a point O in the
plane of the forces. Show that the system

_)
can be reduced to a single force F at O

> EL- -
together with a couple G = Z T X Fy .

k=1

Hence show that
n -5 S
@ if Z F.#0, then the system
k=1

reduces to a single force only; and

n - >
(i) if Z F;. = 0, the system reduces to
k=1
-> o
acoupleif G 0. 10

RSEREERE

QP Code : 19UT10EMT10 4

(b)

(©

(d)

Find the centre of gravity of the solid
segment of a sphere of radius a bounded by
two parallel planes in the same side at
distance b and c respectively from the

centre.

Hence find the distance of the centre of

gravity of a solid hemisphere of radius a

from the centre. 10
Group - B

A plane area is fully immersed in a

homogeneous liquid and the depth of its

centre of gravity and pressure are

respectively z and (. If the whole area be

now further dipped through y in its own

plane, then show that the depth of the new

2
Yy +2yz+zC L o

centre of pressure is
zZ+y

the new free surface and it is raised

through the distance y;z . 10
zZ+y

A uniform semi-circular closed tube of

radius a is tightly filled with equal volumes

of two fluids of densities p and o

respectively which do not mix, and is

B.Sc.-15360-G
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rotated with angular velocity ® about a
vertical radius making an angle a with the
line of symmetry. Prove that the pressures

at the two ends will be equal, if

R NN .
2g cosa+sina cosoa-—sina’

the fluid of density ¢ being the lower of the

two, and the convexity of the tube being

downwards. 10

2. Answer any three questions taking at least one

from each Group : 6x3=18
Group - A

(@) From a fixed point A, a weight W) is

suspended by a string; and another weight

W, is suspended from W, by other string.

Using the principle of virtual work find the
tensions of the two strings. 6
(b) In a non-uniform string hanging under
gravity the area of the cross-section at any
point is inversely proportional to the
tension. Show that the curve is an arc of a

parabola with is axis vertical. 6
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Forces X, Y, Z act along the three
straight lines y=b,z=-c; z=c,x=-a;
x=a,y=-b respectively. Show that they

will have a  single resultant if

+

~|=

C
< _o. 6
*Z

|

Group - B
A triangular lamina ABC of density p floats
in a liquid of density o, with the plane
vertical, the point B being in the surface of
the liquid and the point A not immersed.
Show that p:oc=sinAcosC:sinB. 6
A solid hemisphere is immersed in a liquid
so that the highest point of its base is on

the surface and the base makes an angle

tan™2 2 with the surface of the liquid. Find
the resultant thrust on the curved portion

of the hemisphere. 6

Find the position of the metacentre in a
right circular cylinder of radius a and

height h, floating with its axis vertical in a

liquid whose density is % times that of the

cylinder. 6
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3. Answer any four questions taking two from each

Group :

()

(b)

()

(d)

B.Sc.-15360-G

3x4=12
Group - A

B
Three like parallel forces P,Q,R act at

three vertices A, B, C respectively of a
triangle ABC. If their resultant always

passes through the incentre of the triangle

P Q R

ABC, then show that SoA-SnB _snC’

3

A solid hemisphere rests in equilibrium on
a fixed sphere of equal radius. If the
hemisphere rests on its curved surface,

show that the equilibrium is unstable. 3

Find the least force required to move a
weight W along a rough horizontal plane. 3
Explain 'Poinsot's Centre Axis' and
‘Wrench'. 3
Group - B
Show that the common surface of two
heavy homogeneous liquids which do not
mix and rest under gravity is a horizontal

plane. 3
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(8

(h)

A square lamina ABCD is immersed in
water with the side AB in the surface.
A straight line AX is drawn so that X lies on
DC and it divides the lamina into two parts,
the thrusts on which are equal. Find
DX : DC. 3
Find the pressure in an isothermal
atmosphere at a height z when acceleration
due to gravity g is constant. 3
Show that the depth below the surface of a
liquid of the centre of pressure of a
rectangle, two of whose sides are horizontal

gaz+ab+b2

3 a+b -3

and at a depth a and b is
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