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- 1 - (- -)impulse I, then K.E. gained is - I. v2 + v1 •
2

IV. Find j = mv2 - m~ and then show that if the velocity

of a particle of mass m changes from ~ to ~ due to

IS

W = IA dt , A being power.
IA

Vp = v, + ro x r
where symbols have usual meaning.

II. Discusskinematicsof rigid lithosphericplate motions on
a rotating earth.

III. A force F acts on a particle constrained to move along
a curve C joining points A and B. Prove that work
done is:

I. Prove that :

Note :- Attempttenquestionsinall, selectingTWO questions
from each unit. All questions carry equal marks.
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VIlLA uniform rectangular lamina of sides 2a, 3a is freely
hinged to a horizontal axis along one of its shorter edges.
This axis is fixed to a vertical shaft which passes through
the midpoint of the hinged edge, and the shaft is forced
to rotate with constant angular velocity (0. If e is the
inclination of the plate to the downward vertical at time
t, show that Euler's dynamical equations can be written

as : a e - a (02 sin e cos O= - _!_ g sin e.
2

VI. Prove that the motion of a rigid body about a fixed point
may be represented by the rolling of an ellipsoid fixed in
the body upon a plane fixed in space.

VII. A uniform solid sphere rolls without slipping on a rough
horizontal plane which is rotating with uniform angular
velocity about a vertical axis. If there are no force acting
on the spheresave itsweight and the frictionat the contact,
prove that the focus of the centre of the sphere is a
circle.

(01' (02' (03 are the angular velocities along and A, B, C
are the principal moments of inertia about the axes.

V. Prove that :

A2 (O~ + B2
(0; + C2 (Oi = Const,

UNIT-II
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XIV. DescribeHamilton's principle.

xv. A particle of mass m moves on xy-plane under the
influenceof a forceof alterationto the originof magnitude
F(r) > 0, where r is the distance of the mass from the
origin. Find the Lagrange's equation of motion.

XVI. Explain extension of the variational method.

XlIf (x, y, y') dx to be an extremum is that:

XIII. Prove that the necessary and sufficient condition for

UNIT-IV

i_ (8: J - or = Qj (j = 1,2, ...., n)
dt 8qj 8qj

in usual notations.
X. Discus equilibrium configurations for conservative

holonornicdynamical systems.

XI. Determine virtual work function for flyball governor.

XII. Explain normal periods of oscillation.

IX. Prove that:
UNIT-III
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XIX. Explain Geodesics.

xx. Explain Galerkin's method.

x

I[y(x)] = J(2xy + (y"'i) dx ,

xvm. Find the extremals of the functional :

1!

l{ 2xy + ( :)' + (~n'}dt

XVII. Find the extremals of the functional

UNIT-V
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