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B. Sc. (Part I) EXAMINATION, 2020

(New Course)
PHYSICS

Paper First

(Mechanics, Oscillations and Properties of Matter)

Time : Three Hours ] [ Maximum Marks : 50

e o U gl $ SR GINY | TG TS ¥ Th YT BRAT

1.

@)

A B | T Rl @ 3 I © |
Attempt all the five questions. One question from each

Unit is compulsory. All questions carry equal marks.
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State Kepler’s laws of planetary motion and prove the

first law of planetary motion.
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A bullet of mass 100 g is fired from a gun at an angle
30°N latitude with a velocity 500 metre/second toward
north. It strikes the target which is at a distance 250 m,

then calculate horizontal component of coriolis

acceleration.
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Explain the laboratory and centre of mass frames.
Describe the elastic collision of two particles in the

centre of mass frame.
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Derive the expression for velocity of a moving particle

in the cylindrical co-ordinate system.
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What do you understand by moment of inertia and

product of inertia ?
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What is Compound Pendulum ? Obtain an expression
for its time period. Show that its point of suspension
and the point of oscillation are mutually

interchangeable.
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What is a simple harmonic oscillator ? Establish the
differential equation for it and solve it to deduce
the expression for velocity, displacement and time

period.
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Write down the differential equation for the forced
harmonic oscillator and explain the significance of

each term in it.
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A mass of 1 kg is suspended from a spring of spring

1

constant 25 N/m~'. If the undamped (or natural)

frequency is 2 times the damped frequency,

3

calculate the damping factor (or constant).
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Establish the expression for the resultant motion
obtained due to superposition of two mutually
perpendicular simple harmonic motions of time period

inratio 1 : 2.
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What is Helmholtz Resonator ? Write differential
equation for vibrations and derive formula for

frequency and time period.
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Obtain an expression for average energy dissipation of

damped harmonic oscillator.
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What is electron gun ? Explain its working. Draw

necessary diagram.
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Prove that the path of motion of a charged particle in
mutually perpendicular electric and magnetic field is a
cycloid.
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A beam of electrons moves in a magnetic field of

intensity 2.0 x 1073 Weber/m? directed along Y-axis,

normal to it. The velocity of electron is 3.0 x 10" m/s
along X-axis. What magnitude of electric field be
simultaneously applied to keep the electron beam

undeflected ?
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What do you understand by sensitivity of C. R. O. ?
Find expression for it and give the factors on which it

is dependent.
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Write the principle of linear accelerator.
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Derive Euler’s equation of motion for flow of a non-
viscous liquid.
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Y =2n(l + o)
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Prove that :
Y =2n(l + o)

where Y = Young modulus, 1 = Modulus of rigidity

and o = Poisson ratio.
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What do you understand by Surface Tension and
Surface Energy of a liquid ?
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What is Stokes’ law ? Explain.
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On hanging a weight at one end of 50 cm long
cantilever, a depression of 15 mm is observed. What
will be the depression at a distance of 30 cm from the

fixed end of the cantilever ?
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