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Establish the differential equation for SHM. Solving this, obtain
expressions for velocity, displacement and energy of the
particle executing SHM.
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Explain the Lissajou’s figures obtained from the superposition
of two mutually perpendicular SHMs, having time periods in
the ratio 2:1.
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What are bifilar oscillations? Obtain expressions for its time
period and modulus of rigidity.
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Show that path of a charged particle, in mutually perpendicular
electric and magnetic fields is cycloidal.
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Show that the path of a charged particle in parallel electric and
magnetic fields, is parabolic.
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Derive Euler’s equation for non-viscous fluid. Obtain

Bernoulli’s theorem from it.
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a=Y/2n-1
Establish the following relation among the elastic constants Y, n

and o
a=Y/2n-1
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Hre : @t e aifard 8| All Questions are Compulsory.

Section-A “ @ve — H
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Answer the following questions in one or two lines.

1. &=g 9 1 87
What is a central force?

2. waEE @ fdw o9 @ @

What is centre of mass frame of reference?

3. <l 9a F vd Refost st U # @& wdy 87
What is the relation between conservative force F and potential
energy U?

4, STeT Mgyl SR @ forg v foray |
Write expression for moment of inertia tensor.

5. ferarsy safoaf @ &2
What are Lissajou’s figures?

6. sif@a faa wsa &7
What is meant by relaxation-time?

7. 9 RUH G AT 8?

What is velocity selector formula?

8. gdog BIBRIT FaT 8?

What is magnetic focussing?

9. digaa-fwfea @ &2
What is Poisson-raio?

10. yearerar et Y,n @en K 3 way ffag |
Write the relation among the elastic constants Y, n and K



Section-B “ @vs — ¥ What will be the displacement of an electron beam, entering in

a uniform electric field E over a langth L, with velocity v?
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Answer the following Short answer type questions. T F |
1. Rl 5 =g 9 & ot TR S §U &1 &1 Hofig | w-fea Derive an expression for internal potential energy per unit
@ 2 | volume of a stretched wire.

Show that angular momentum of a particle, moving under

central force, is conserved.
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Explain the difference between inertial and non-inertial frames
of reference.
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Obtain an expression, using Stoke’s law, for the terminal
velocity of a small ball of redius r, falling in a viscous liquid,
having coefficient of viscosity 1.
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Show that the oscillations having small amplitudes, near the
equilibrium point, are simple harmonic.
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Answer the following Long answer type questions.
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Calculate the kinetic energy of a solid sphere of mass m rolling
with velocity v.
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What is meant by sharpness of resonance in a forced harmonic

oscillator? Explain with graph.
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Explain logarithmic decrement in a damped harmonic oscillator.
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Derive an expression for the pitch of the helical path for an ion,
having charge q, entering a magnetic field B with velocity v at
an angle 6
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Derive expressions for the velocity and acceleration of a
particle, in spherical co-ordinates.
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Explain laboratory and centre of mass frames of reference.
Obtain an expression for scattering angle in laboratory frame of
reference.
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An object of mass 0.1 kg is moving on the surface of earth at a
place having latitude 39° N with velocity 100 m/s along north.
Calculate the horizontal component of the Coriolis force acting
on it.
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What are moment of inertia and product of inertia? Derive
Euler’s equation for a rigid body in rotational motion.



