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PHYSICS
Paper First
(Mechanics, Oscillations and Properties of Matter)

Time : Three Hours

Maximum Marks : 50
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Attempt all the five questions. One question from each
Unit is compulsory. All questions carry equal marks.
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(UNIT—1)
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State and prove the law of conservation of linear and
angular momentum for a system of # particles.

(A-42) P.T.O.
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Explain gravitational field and gravitational
potential. Establish the relation between them.
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Write Kepler’s law of planetary motion and derive
the second law.
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Differentiate conservative and non-conservative
force with example.

TIE—2
(UNIT—2)
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Derive an expression for the angular momentum of
rotating rigid body with respect to certain axes.
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Define radius of gyration.
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What is Simple Harmonic Oscillator ? Establish the
differential equation for it and solve it to deduce the
expression for displacement, velocity and time period.
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(UNIT—3)
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Explain the superposition of two mutually perpendicular
simple harmonic motions of the same frequency. Explain
the special cases with diagram.
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Prove that the motion of two particles attached at the
end of a massless spring is simple harmonic. Obtain
the expression for the frequency of oscillations.
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What are the necessary conditions for the
interference of waves ?
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(UNIT—4)
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Prove that deflection of charged particle in electric
field is directly proportional to intensity of electric
field.

(A-42) P.T.O.
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Write the difference between electric force and
magnetic force acting on charged particle.
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Show that the motion of a particle in mutually

perpendicular electric and magnetic field is cycloidal.

IPIE—5
(UNIT—5)
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What is Cantilever ? Derive an expression for its
bending.
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State whether the dimensional formulae and units of
stress and modulus of elasticity are same ? If yes,
write their dimensional formulae and units.
31
(Or)
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Write Bernoulli’s theorem and prove it.
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