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lll Semester B.Sc. Degree CBCSS (OBE) — Regular
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CORE COURSE IN PHYSICS
3B03 PHY : Mechanics — |l

Max. Marks : 40

PART - A

(Short answer questions, answer all questions, each question carries 1 mark.)

1.
2.
3.

What is meant by fictitious forces ?
Briefly explain the general properties of central force motion.

Establish the differential equation of a harmonic oscillator and write down its
general solution.

Write down the general expression for a plane progressive wave traveling in
(a) positive x direction (b) negative x direction.

State the postulates of special theory of relativity.
Elucidate the salient feature of relativistic Doppler effect.

PART -B

(Short essay questions, answer any 6 questions, each question carries 2 marks.)

7.

Two particles are interacting under a central force. Explain how a two body
problem can be reduced 10 a one body probiem.
Explain the principle of equivalence.

Consider two frames of references S and S', having same origin aqd S ig, rotating
with an angular velocity Q with reference to S. Using the operator identity, show

that (9—-8—) = (EE) + Q x B where B is some fixed vector.
dt g dt )s

(6x1=6)
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PART -C

(Problems, answer any 4 questions, each question carries 3 marks.)

15. Asmall vyeight of mass m hangs from a string in a car which accelerates at a rate
A. What is the static angle of the string from the vertical and what is its tension ?
Analyze the problem both in an inertial frame and in a frame accelerating with

the car.
the Sun. The eccentricity of the orbit

16. .HaHey’s Comet is in an elliptic orbit about
Is 0.967 and the period is 76 years. The mass of the Sun is 2 x 10% kg and

G =6.67 x 107" N.mz/kgz

a) Using these data, determine
at perihelion and at aphelion.

the distance of Halley's Comet from the Sun

17. Calculate th '
€ quality factor Q for the following cases and com
menton the resyjt
S

a) A Musician’s tyn; '
() A Musician's tuning fork rings at middle freqy
. "equency 440 Hy A soundg level
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by f(r) = k/r®, where k is a constant. Obtain an expressio
momentum and show that it is a constant. (4x3=12)
PART - D

each question carries 5 marks.)

(Long essay questions, answer any 2 questions,
d and third
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(2x5=10)
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