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(i)  Answer five questions in all. Question Nos. 1 and 5 are compulsory.
Attempt three more questions of which at least one should be from each

section.

(it) All questions carry equal marks.
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State the physical significance of moment of inertia. Calculate the moment of
inertia of a circular disc of mass M and radius R about an axis perpendicular
to the plane and passing through its centre. Using the theorem of

perpendicular axes, calculate the moment of inertia about its diameter.
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(b) State two necessary conditions for an adiabatic process to take place. Show

WWW.prepp.in R(Tl - T2
that the work done in an adiabatic process is given by W = T&Gﬁpp
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is the universal gas constant, r is the ratio of C;, and Cy;, the specific heats at
constant pressure and that at constant volume, T, and T, are temperatures of

Source and Sink respectively.
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(a) Write Poiseuille’s formula for a streamline flow of liquid in capillary tube.
Using this calculate the volume of a liquid coming out of a capillary in one
second. The pressure difference between the two ends of the tube is
0.1 pascal, length and radius of tube are 40 c.m. and 1 mm respectively.
Coefficient of viscosity of liquid is 1072 decapoise.

(b) Write the assumptions of kinetic theory of gases. Give the kinetic

interpretation of temperature to show that the temperature of gas is directly
proportional to the mean kinetic energy per molecule of gas.
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(@) “A charged particle moving in an uniform magnetic field experiences no
force.” When is it possible ? Explain mathematically when a charge particle
enters normally in a uniform magnetic field, the particle starts moving in a

circular path. Prove that the time period of circular motion is independent of

radius of circular path. It is only function of specific charge (1_?{) of particle

and strength of field.
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Www.pregBJn Name the branch of Physics which deals with creation and utilizationrrepp
low temperatures. Comment on the statement that 0 K temperdture 1s ¥ %
practically impossible. Discuss the adiabatic demagnetization for creating
low temperature.

4. () w@é%wmwﬁﬁquﬁw%ﬁmﬁaﬁ%ﬁwﬁm | TF TEH FH
Wﬁwmﬁmﬁﬁﬁmﬁmﬁﬁﬁsomﬁﬁa?wm% | TEHT 0T

R Tl 71 BT | 20
@) WWWWW%?WEWMW%WWﬁW
ﬁhqrwwmﬁw—aﬁ@mwﬂmmaﬂﬁm 20

(a) Discuss the conclusions of Rutherford’s alpha particle scattering experiment.
In a head on collision an alpha particle stops at a point 50 um away from an
Aluminium nucleus. Calculate the initial velocity of alpha particle.

(b) State Zeroth law of thermodynamics. Discuss the equilibrium between a
liquid and its vapours. Hence deduce Clausius Claperyon equation.
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(a) Define the term ‘beat’. How can we find unknown frequency of a tuning fork
using beats ?

(b) Explain the refraction of light and refractive index of a medium. Prove
Snell’s law using Huygen’s theory. A

(¢) What is solar constant ? How can we estimate the surface temperature of the
Sun using solar constant ? )
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(a) Differentiate between Fresnel and Fraunhofer diffraction. A Diffraction
pattern is obtained using a Sodium lamp (A = 5890 A) and a slit of width
0.1 mm. The separation between slit and screen is 50 cm. Calculate the width
of central maxima. Draw and explain the intensity pattern obtained on the
screen.
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(b)
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On what factors does the resolving power depend in case of (i) microscope

prepp

Discuss Rayleigh’s criterion of resolution. DT
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Refractive index of a medium depends on the wavelength of incident light
besides it material. Explain this dependence mathematically and hence prove
that velocity of red light will be maximum in any material medium.

Write notes on any two :

(1) Newton’s Rings.

(i1) Black body and its radiations.

(111) He-Ne Laser

Light of intensity I, is incident on a polariser. The light coming out of

polariser is incident on analyser. Find the intensity of light coming out of
analyser, if angle between the axes of transmission of polariser and analyser
is 45°.
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Discuss the working principle of LASER. What are the characteristics which
makes it important as compared to other light sources ? Discuss the working
of Semiconductor Laser.

Write Kepler’s Laws. Derive the third law of Kepler and explain.
Discuss the Saha’s theory of thermal ionization.
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