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Answer five questions, taking one fromeach unit.

UNITH
. (8 WhatisGdileantransformation?Obtain Galilean transformation
equations. 1+4=5
(b) Provethat thelaw of conservation of momentumisinvariant under
Gdileantransformation. 3
(c) Findthenet forceand thrust onarocket. 6
. (8 Whatiscentreof mass?Find thevelocity, acceleration, and linear
momentum of centre of mass. 1+2+2+2=7
(b) Expressconservativeforceasgradient of potential energy and prove
that the curl of aconservativeforceiszero. 4
(c) Atwhat velocity will 210,000 kgtruck have 3

(i) thesamemomentum
(i) thesamekinetic energy asa4,000 kg car at 30 m/sec?

UNITHI

. (a) Differentiate between elastic andinelastic collisionand discuss
perfectly indastic collisoninonedimensioninlaboratory frame.
1+4=5
(b) Show that torqueisthetimerate of change of angular momentum
and provethat for arigid body, angular momentumisconstantin
absence of torque. 4



(¢) Findthemoment of inertiaof asolid cylinder about itsown axis of
cylindrical symmetry and about an axisthroughitscentreand
perpendicular toitsaxisof cylindrical symmetry. 5

. (@ Findthemoment of inertiaof ahollow cylinder about itsown axis of
cylindrical symmetry and about an axisthroughitscentreand

perpendicular toitsaxisof cylindrical symmetry. 7
(b) Findthemoment of inertiaof asolid sphere about itsdiameter and
about atangent. 5
(c) Atorqueof 1 Nmisappliedtoawheel of mass 10 kg and radius of
gyration 50 cm. What istheresulting accel eration? 2
UNITHII
. (& WhatisCoriolisforce?Discussitseffects. 2+3=5
(b) Findthegravitational potential and field dueto asolid sphereat
different points. 9
. (& Show how atwo body problemisreduced to aone body problemin
physics. 3
(b) Findtheorbital speed, time period and height abovethe Earth’'s
surfaceof satellitesin circular orbit. 8

(c) A sphereof mass19kgisattracted by another sphere of mass 150
kg, when their centresare separated by adistance of 0.28 mwitha
forceequal totheweight of 0.25 mg. Calculatethegravitationa
constant. If thedistanceishaved, what would bethe new forcein
Newton? 3

UNITHV

. (@ Provetherdation Y = 2n(1+ o), wherethesymbolshavether usua

meaninginelasticity.AIsoshowthat$=%+§. 5+2=7

n
(b) Derivetheexpressionof torsond rigidity for asolid and hollow

cylinder. Comparetheir torsona rigidities. 5+2=7



8. (a) Obtaintheexpressionof total energy of asimpleharmonic oscillator.
Also derivethe expression of maximumKkinetic energy and potential
energy. 8
(b) Whatisdamped oscillation? Obtain the differentia equation of

motion of adamped harmonic oscillator. 4
(c) SateHooke' slaw and define Poisson’sratio. 2
UNIT-V
9. (a) Describeand discussMichel son-Morley experiment. 6
(b) Discusstimedilation and explaintwin paradox. 4
(c) Show that inrelativistic mechanics, addition of any velocity tothe
velocity of light merely reproducestheve ocity of light. What
happenswhenv << c? 4
10. (a) DeriveEinstein’smass- energy relation and statetwo examples
relatedtoit. 6
(b) Defineand explainrdativistic Doppler’seffect? 6
(c) Satethepostulatesof specid theory of relativity. 2




