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Part-I 

1. Answer the following by fill in the blanks or one word 

Ix 8 sentence answer 

a) The electric field inside a perfectiy conducting 
media is 

b) The concept of displacement current was 

introduced by 

c)Electromagnetic waves are waves 
Polarised light can be produced by_prism. d) 

e) What is the medium of wave propagation? 
f How many types of polarization wave there? 

g) What is the unit of polarization? 
h) Which phenomena establishes the transverse h) 

nature of light waves ? 
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Part-II 

Answer any eight of the following 1%8 a) Define Poynting vector. 
b) What are the four Maxwell's equation 
c) What is electromagnetic energy density ? 

in nature d) Electromagnetic waves are transverse in nature 
comment ? 

e) Write an expression for skin depth in case of good 
conductor. 

State the properties of elctromagnetic waves 

g) Does all electromagnetic waves obey the laws 

of reflection ? Justify your answers. 

the laws 

h) What is Polarization in electromagnetie waves? 

i) What are phase retardation plates ? 

j)Why half shade polarimeter is used? 

Part-IlI 

2 x8 
3 Answer any eight of the following: 

a) Write the expressions for Lorentz and Coulomb 
a) 

gauge. Hence explain the two conditions. 

Whether the following potential is in the 
b) 

Coulomb gauge or Lorentz gauge ? 

v(f.t)= 0. A(f.t) = 

4TE, r 
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Write the physical context of the statement c) 
V-B-0 

d What do you mean by Polarization of a wave? 

How the polarization vector is related to the plane 
to vibration ? 

Calculate the velocity of propagation 'C' in e) 
free space, if p 4T x 107 Wb/Am and 

E8.85 x 10"C/Nm 

Differentiate between conduction current and f) 
displacement current. 

g) Forplane electromagnetic waves propagating in 

xE 
K direction we have that B= show that 

W 

E-KR) 
h) What happens to an electromagnetic wave when 

it hits an insulating material 2 

i) What are the types of Polarization ? 

i)What is Fresnel's theory of optical rotation? 

Part-IV 

6 a) State and prove Poymting's theorem. 
OR 
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b) Define scalar and vector potentials. Derive b) 
Maxwell's equations in differential form. 

5. a) State and prove the boundary conditions at the 

6 interface of diclectric. 

OR 

b) Starting from Maxwell's cquations, derive the b) 
equation of EM wave in conducting media. 

6. a) Derive the transmission and reflection 

co-efficients for a plane wave of frecqucncy w, 

travelling in the Z-direction and polarized in the 

X-direction, falling at the interface of two linear 
media at normal incidence. 

OR 

b) Obtain an expression for Fresnel's equation if the 

electric field vectors are perpendicular to the 

plane of incidence. 

7. a) What is meant by circular polarization ? Derive 

the expression for elliptically polarized and 

6 circularly polarized wave. 

OR 

What is the use of retardation plate ? Explain in b 
details about phase retardation plates. 
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Part-Il 

2. Answer any eight of the following 1 x 8 

a) Explain the term 'most probable macrostate' 

b) What do you mean by ensemble ? 

c)What is the significance of partition function in 

statistical mechanics ? 

d) What do you mean by degenerate Fermi gas ? d) 

Plot the figure for showing the variation of e 
Fermi-Dirac distribution function with 

temprature. 

Discuss the importance of Kirchhoff'slaw. 

Describe the significance of negative 

temperature. 

h) Two balck bodies are at temperature 27°C and h) 
127C, find the ratio of heat energies radiated 

by them. 

The maximum wavelength of radiation emitted 

by a body at 2000K is 5um. What will be 

maximum wavelength of radiation emitted by 

the body at 2500k ? 

j Which parameters are used for defining a 

macrostate of the given system ? 
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Part-III 

28 l 3 Answer any eight of the following 
al 

a) Wrile the canonical partition function for an a) 
ideal gas. 

b) In microcanonical ensemble for a system of N 

non-interacting particles find the fundamental 

volume in phase space. 
Describe the situation, where grand canonical 

ensemble is more preferable than other types of 
c) 

ensembles. 

A two-levels system has energies O and E. If 

both the levels are doubly, degenerated, then find 

the mean energy of a classical particle in the 

system at temperature T. 

d) 

c) In how many ways 3 fermions can be distributed 

in four energy states. 

What is Gibbs Paradox ? How can be it resolved. 

g)Explain Bose-Einstein condensation. 

h) State salient features of Blackbody Radiation. 

i) IfP is the total pressure radiation and is the 
total density of radiation due to all the beams, 

then what is the relation between them. 

Write the conditions, at which Planck's law 

reduces to Wien's law and Rayleigh Jeans law 
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Part-IV 

Show a Comparison between microcano a) oniv 4 
ensemble, canonical ensemole and gr 

Cononical ensemble 

OR 

b) Define entropy and tind the re|ationship betwe 

entropy and thermodynamic probability 

5. a) Find an expression for the entropy of a classica a) 5. 
ideal gas. 

OR 
b) State and prove law of equipartition of energ b) 

Discuss its application to speciic heat. 

6. a) Discuss the salient features cremi-Dirac and 

Bose-Einstein statistics. G!Te the comparative 

picture of the two statistics 

OR 

b) Using Bose-Einstein statistics, derive Planck's law 
b) 

7. a) Derive Stefan Boltzmann law from 

thermodynamic prnciple. 

OR 

b) Deduce Wien's displacement la and stetan 

Boltzmann law from Planck's radiati on fommula 
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Part-I 

1x8 

1. Answer the following: 

a) The dimension of phase space for a system 

having Nparticle is 

b) At equlibrium. the entropy of a system is 

c) Which type of ensembles include only isolated 

systems? 

d) The ratio of C /C for a diatomic gas is 

d 
e) Give one example of Boson. 

distribution law. 
)Eloctrons should obey 

emitters of 

g) Good absorbers of radiation are 

radiation. 

Distribution of energy in the spectrum of a black 

h) law. 
body can be represented 
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1. a) Explain the terms 'instrument accuracy and 

precision' in a measurement and diseuss the 

need for having them properly matched to each 

6 other. 

b) Distinguish between systematic and random 

errors in a measurement and how they are usually 
4 minimized. 

OR 

c) Explain briefly the design and specification of c) 
electronics voltmeters and write down the 
principle of voltage measurement of both de and 

ac voltages. 6 

d) Define probable error and show how it is 
extrapolated from the experimental values. 4 
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2. a) What are the major components ol a cathode ray 

tube (CRT) ? Explain the funclion ol each part of 
6 a CRT 

b) Describe bricfly the time base generalor used in 

a CRO. 4 

OR 

c) Explain the function of clectrostalic focussing c) 
6 

stem and deflection system of a CRT. 

d) Discuss how a CRO may be used to measure d) 
frequency and amplitude ofan alternating voltage 

4 signal. 

3. a)What is a signal generator ? How it differs from 

a conventional oscillator ? With a neat block 

diagram, discuss the principle of operation of low 

6 frequency signal generator. 

b) What are the advantages of a digital voltmeter over b) 
4 a conventional electromechanical voltmeter. 4 

OR 
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Discuss the basic ditferences in the working 

principles and periormances of analog and digital 

6 voltmeters. 

What do you mean by loading effect of a d) 
Voltmeter ? Write down the specification ofa 

4 digital multimeter. 

4. a) With block diagram, describe the working a) 4 

principle of a digital multimeter. 

b) What is a pulse ? Explain why pulse generators 
4 find increasing application in instrumentation. 4 

OR 

Describe the principle of measurment of c) 
frequency and time period using universal 

6 counter. 

d) Define 'distortion' of a periodic signal and how d) 
4 it is estimated. 
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