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PHYSICS - GENERAL
Paper : GE/CC-1
Full Marks : 50

Candidates are required to give their answers in their own words
as far as practicable.
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[English Version]
The figures in the margin indicate full marks.
Answer question no. 1 and any four from the rest.
1. Answer any five questions: 2x5

- dA | -
(a) If A4 is a constant vector, show that o 1s normal to 4.

(b) State Gauss’s divergence theorem.

(c) The position of a particle at an instant 7 is x = 2¢2, y = 3, z = 3¢ (x, y, z are in meter and ¢ is in
sec.). Find the velocity of the particle at r = 1 sec.

(d) Write down the equation of motion of a damped harmonic oscillator subjected to a damping force
proportional to its velocity.

(e) What is meant by the neutral surface of a bent beam?

(f) What will be the ratio of rate of flow of liquid through two tubes of same length under same external
pressure difference, if the radius of one tube is four times the radius of the second tube?
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What work needs to be done to move a particle from (0, 0, 0) to (2, 3, 4) along a straight line when
a force F = 4f+6}'+8/€ is applied to it?

If ¢ (x, y, 2) =3x2y —3223, find V¢ at point (1, 2, —1). In which direction ¢ changes at maximum
rate?

Show that A= (x+ 3y)f +(y-2x)] -z - x)lg is a solenoidal vector field.

© is a constant vector and Vv =0x7 where ¥ is the position vector. Prove that Vxv =26 .
2+HQ2+1)+2+3

The components of a force acting on a plane are F, =y, F ), = X. Prove that the force is conservative.
Find the corresponding potential energy.

Find the position of the centre of mass of a rigid diatomic molecules of atomic masses m;, m, and
separated by a distance d.

What is meant by rigid body? On which parameters does the moment of inertia of a rigid body
depend? Explain the physical significance of moment of inertia. 3+3+(1+1+2)

What do you mean by central force? Give two examples of central force.

Show that the angular momentum of a particle remains conserved under central force. What
information does it imply for the motion of a planet?

What do you mean by Global Positioning System (GPS)? Mention two applications of GPS.
2+1)+G+DHH2+1)

A simple harmonic motion of a particle of mass m is represented by the equation x = a sin(w? — 0),
where the symbols have their usual meanings. Determine the time-averaged kinetic energy and
potential energy, and plot each of them as function of x.

Derive an expression for the time period of a compound pendulum. Show that the centre of
suspension and the centre of oscillation of a compound pendulum are interchangablie.

(3+2)+(3+2)
Establish the relation Y= 3K (1 — 25), where the symbols have their usual meanings.
Derive Poiseuille’s formula for streamline flow of liquid through a capillary tube.

Find the excess pressure inside a spherical soap bubble of diameter 1 cm. Surface tension of soap
solution is 0-072 Nm™. 4+4+2

Find the depression at any arbitrary point of a cantilever whose one end is fixed and load is applied
at the other end.

Find the geometric moment of Inertia and the flexural rigidity of a rod of circular cross section.
5+(3+2)




