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Mechanics, Oscillation and
Properties of Matter
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Note : Answer all questions. The figures in the right-
hand margin indicate marks.
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Write and prove the law of conservation
of angular momentum for the n particles.
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Explain an elastic collision in laboratory
frame and center of mass frame.
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Derive an expression for the velocity and
acceleration of a moving particle in spherical
co-ordinate system.
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Explain the product of inertia and derive the
Euler’s equation of a rigid body motion.
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What is a smple pendulum? For this
establish the formula of time period and for a

IR
g(l+R)’
where the symbols have their usual meaning.

If the length of the pendulum is infinite, find
the value of the time period.
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What is damped harmonic oscillator ? For this
establish differential equation and explain the

under damped case. Derive the formula for
the logarithmic decrement.
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Derive an expression of the time period and
frequency for the oscillation of discharge

capacitor in LC circuit and for the motion of
the two masses connected at ends of the

spring.
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Explain the following :
(@) Magnetic focusing (b) Cyclotron
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Discuss the motion of a charged particle in
mutually parallel electric and magnetic fields.
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Write and prove Bernoulli's theorem.
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Explain the following :
(@) Young's modulus
(b) Bulk Modulus

(c) Modulus of rigidity
(d) Poisson ratio
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