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PHYSICS - GENERAL
First Paper
Full Marks : 100

Candidates are required to give their answers in their own words
as far as practicable.
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The figures in the margin indicate full marks.
Group - A
Answer Question No. 1 and any four from the rest.
Answer any five of the following : 2x5

(a) Find ‘unit vector’ along certain direction in terms of its direction cosines (/, m, n).

(b) Find out a unit vector perpendicular to the two vectors —j+ :r +k and 2+ 3} +2k.
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(c) Establish the relation between the intensity and potential at a point in a gravitational field.

(d) For a rotating body define angular veloacity and angular acceleration.

(e) Does gas do any work when it expands adiabatically? Explain.

(f) What is thermal conductivity and thermometric conductivity of a material?

(g) Define reversible and irreversible processes. Give one example in each case.

(h) The pressure and temperature of an i1deal gas undergoing an adiabatic process are related by

PocT/. Find the ratio of specific heats of the gas.

(a) State Stokes theorem.

(b) 4 =xpi+ yzj+zxk . Find the divergence and curl of the vector field.

(c) Show that @S r+dS=3V  where V is the volume enclosed by the surface S. 2+4+4

(a) What do you mean by time-integral of force? What information do you get from it about the motion
for impulsive force?

(b) Define torque and angular acceleration. Find the relation between them.

(c) A circular disc of mass m and radius r is set rolling on a table. If ® be the angular velocity, show

that the total K.E. of the disc is E =:3 mre? (2+1)+(2+2)+3

(a) State parallel axes and perpendicular axes theorems for the calculation of moment of inertia.
(b) Find moment of inertia of a thin circular disc about any diameter. Find the radius of gyration.

(c) Find the gravitational potential at any point due to a point mass. (1%+14)+(3+1)+3

(a) Establish an expression for pressure from kinetic theory of gases and hence deduce Boyle’s law.
(b) Calculate the molecular energy of 1 gm of hydrogen at 60°C. Given that the molecular wt. of
hydrogen is 2 and the gas constant is R = 8-31 JK~! mole™!. (5+2)+3

(a) Obtain an expression for the work done by a perfect gas in expanding isothermally from a volume
Vl to V2.

(b) Define efficiency of an engine. A Carno engine has an efficiency of 60%. Its lower temperature
reservoir is at 27°C. Find the temperature of the other reservoir. 4+(2+4)

(a) Heat is flowing through a metal plate at the rate of 1500 cal per second. If the area of the plate be
30 sq. cm and thickness 5 mm., what will be the temperature differences between two faces?
Thermal conductivity of the metal = 1.50 C.G.S. unit.

(b) What is a black body? What do you understand by emissive and absorptive power?  4+(2+2+2)
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11.

12.
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Group - B
Answer Question No. 8 and any four from the rest.
Answer any five questions : 2x5
(a) What do you mean by elasticity and elastic limit?
(b) Why oil spreads over the surface of water?
(c) Distinguish between streamline flow and turbulent flow of a liquid.

(d) The equation of a progressive wave is y = 20 sin 27 (lmf-gj :

What is the velocity of the wave?
d*
(e) The equation of motion of a particle is 3; +12x=0. Find the time period of motion.

(f) What do you mean by Lissajous figure?
(g) What is the power of a convex lens of focal length 20 cm?

(h) Write two characteristics of a progressive wave.

(a) What is a cantilever? Find the depression due to a load attached to the free end of it.

(b) Define surface tension. What is the difference of pressure between inside and outside of a spherical
drop of water of radius 1 mm? Surface tension of water = 73 dynes/cm. (1+5)+(1+3)

(a) What do you mean by the statement that the coefficient of viscosity of a liquid is 1 poise?

(b) State Bernoulli’s theorem.

(c) Why do two ships moving side by side and parallel to each other tend to come closer together?

(d) Water flowing along a horizontal pipe whose cross-section is not same everywhere. The pressure
is 102 metre of Hg where the flow velocity is 0-35 ms~!. Find the pressure at the point where the
flow velocity is 0-65 ms~. 2+242+4

(a) What is a Seconds Pendulum? Find out its length.

(b) Establish the relation Y = 2n(1+0) for an elastic body.

(c) Explain the resultant motion of superposition of two equal and opposite circular motions.
(142)+4+3

(a) What is Fermat’s principle? How can you obtain the laws of reflection using this principle?
(b) What are the principal focal lengths of spherical refracting surface? Show that the ratio of the

focal lengths =% (2+4)+4
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13. (a) Units of which quantities are Bel, Phon?

(b) What is Doppler effect? Deduce an expression for the apparent frequency when a source of sound
is approaching a stationary observer.

(c) Find the velocity of sound in air at NTP. The ratio of the specific heats of air is 1.4.
(1+1)+H2+4)+2
14. (a) What are beats?

(b) A convex lens of focal length 40 cm is placed in contact with a concave lens of focal length 60 cm.
An object is held at a distance 240 cm and on the axis of combination. Find the position of the
image.

(¢) Explain the working of a Huygen’s eyepiece with proper diagram. 2+4+4
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