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n their own words

the margin indicate fu

The figures in
n swe rsi

Candidates are f'(’quircd to give their a
as far as practicadle:

sual meaning.
2%10=20

Notation and symbols have their i

1. A
nswer any ten questions:

() Write down the conditions of equilibrium of 2 system Of non-coplanar forces-

i ’ trically.

(b) For a system of coplanar forces, explain the concept of ‘Astatic centre’ geome y

(c) State the principle of virtual work for a particle.
such that its period of oscillation 18

(d) A particle is executing a simple harmonic motion
Tt seconds. If its maximum acceleration is 12ft/sec, find its amplitude.

(e) Prove that a central orbit is a plane curve.

(f) State Keplar’s law of planetary motion.
stem of forces act

ght angle to the radius vector.
1+1

ing in a rigid body.

(g) Define Poinsot’s central axis in a sy
(h) Prove that at an apse, the particle moves atri
(i) What is catenary of uniform strength? Write down its Cartesian equation.

— n2(8bx — x% — 12b%),

(j) The speed v of a particle moving along the x-axis is given by v?
where b, n are constants. Show that the motion is simple harmonic, with its centre at
1+1

x = 4b and of amplitude 2b. ,
tral orbit, then the angular momentum O

(k) Prove that if a particle moves along a cen
particle about the centre of force, at any instant is always a constant.

f the

Write down the inertia matrix at a point of a rigid body with respect to the principal axes.
What do the diagonal elements of the matrix represent? 1+1

)

State d’Alembert’s principle.
s of fluid in equilibrium, the surfaces of equipressure cut the lines of

(m)

(n) Show that, for a mas
force at right angles.

at the free surface of a homogeneous liquid at rest under gravity is horizontal.

(o) Show th
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2. Answer any forr questions
4.
e the cartesian equation of a common catenary, =20
H 3 1 I'F:
iform heavy elliptic wire. whose semi-axeg L
Iy I . gt . = a
hat if the wire can he in equilibrium with ap nd
a?—h? Y Poing
must not be less than ———
a

(a) Define a common catenary Deduc

(b) T\‘Nt‘ the laws of hmiting friction. A un
is hung over a small rough peg. Show !
of it in contact with the peg, the coefficient of friction

consists of e

< in a vertical p

a light string, pr

rods each of weight ‘w’ ¢
B is in contact with a horiz cely
w3, e

jual uniform
jane and A
ove that the tension i$

a generator of the ri :
ylinder:

(¢) A regular hexagon ABCDEF
joined together. The hexagon rest

table. If C and F be connected by
{ x and another force

(d) A force P acts along the axis 0
cylinder x2 + y? = a?. Show that the Poinsot’s cen
2+ @+n)ty?=n

ni(nx — 2
of an elliptic lamina abo

nP alon
tral axis lies on the ¢

4a2

ut two conjugate diameters

1

gyration
1
= + 72)"

(e) If kyand k; be the radii of
ik _35. =4

then prove that, —
kl k2
der the action of body forces

(f) A given volume V of heavy liquid is in equilibrium un
—px, —Hy, —pz, whose components act along the coordinate axes (K is a constant). Find the

equation of the free surface.

. 4a - .
ABC of side ﬁumt rests in

2. What is the greatest
remain

3. Answer any iwo questions:
(i) A uniform lamina in the fo

um with BC on the top ©
be attached to

rm of a equilateral triangle

f a fixed sphere of radius

(a)
the vertex A SO that the equilibrium may

equilibri
weight which can

stable?
a distance

e of radius
5+(4+1)

<z’ cut off by a plane at

of solid sphere of radius
of the solid hemispher

(ii) Find the centre of gravity
find the centre of gravity

‘¢’ from the centre. Hence

‘a’.

is a triangular lamina with the side AB in the surface of a heavy homogeneous
s taken in AC, such that the thrusts on the areas ABD and DBC are

hat AD : AC = 1: 2.

icle of unit mass is projected with velocity u at

edium, the resistance of which is k time

gle a with horizon after a ti

() (i) ABC
liquid. A point Di
equal. Then prove t
an inclination a above the
s the velocity. Show that its
1+ 2 sin a).
g
5+5

(ii) A part
horizontal inam

. . : 1
tion will again make an an me ;loge

direc

librium of a fluid under the action

c) @ Derive a necessary and sufficient condition for equi
of a force whose components are X. Y, Z along the axes.
wx By -—-'cfz; (n>0,2 constant).

(ii) A given volume Vof liquid is acted upon by forces — —3 5z
5+5

urface.

Find the equation of free s
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its one end, revolves with umiform =

0z through O and is inclined through a
W that the vg) is ei =




