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n

. a) State and obtain Gauss Law in integral and differential forms.

b) Show that the PE in electrostatic field is

W = I wd’x for a continuous change distribution. |8+7]
:

OR

. a) Explain boundary conditions in electrostatics.

b) State and prove uniqueness theorem. . [5+10]

. a) State and explain Amperes circuital law.

b) Obtain the expression for multipole expansion of vector potential of a localized

current distribution. [5+10]

OR

. a) Discuss the effect of magnetic field on atomic orbits.

b) Obtain the expression for energy in a magnetic field. [8+7]

a) State and explain Faraday’s laws of electromagnetic induction.
b) State and prove the law of conservation of energy for a system of particles in
electromagnetic field. |5+10]
OR

. a) Discuss the propagation of a plane electromagnetic wave through conducting

medium.
b) Explain the phenomenon of total internal reflection of plane electromagnetic
wave. [9+6]
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7. a) Obtain Hert’z relation for the oscillating dipole.
b) Write a note on the radiation from the particles when velocity and acceleration are
collinear. [10+5]
OR
8. a) Obtain the expressions for lienard — Wiechert potentials for an electron in
arbitrary motion.
b) Discuss the behavipr of plasma as conducting fluid in electromagnetic field.

[10+5]

9. Answer any TWO of the following. [2x5=10]
a) Derive the expression for mutual PE due to dipole — dipole interaction.
b) State and explain magneto static boundary conditions on B and H.
¢) Explain circular polarization of electromagnetic waves.

d) Write a note on radiation from charged particles moving in a circular orbit.
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. a) Define an operator. Explain deferent types of operators.

b) Explain Heisenberg picture and hence obtain the equation of motion for the

operator in it.
OR | 7+8]

. a) Define co-ordinate and momentum representation. Obtain the operators for

co-ordinate and momentum in the two representations.
b) If the Hamilton H(t)=H'"+H'(t), show that the state vector changes in accordance
with H'(t) where as the dynamical variable changes in accordance with H" in the

interaction picture. [7+8]

. a) Explain the concept of addition of two angular momenta and hence give the

significance of clebsch — Gordon co-efficient.
b) Obtain the clebsch — Gordon co-efficient for a system having j,;=1 and j,= 1/2.

[8+7]
OR
. a) Obtain the eigen value of J* and J,.
b) Obtain the Matrix elements for Jx, Jy and Jz corresponding to j=1. [8+7]
. a) Using first order perturbation theory explain the stark-effect for n=2 level of
hydrogen atom.
b) Obtain the connection formulae for WKB approximation. [10+5]
OR
. Using variational principle explain the ground state energy of helium atom.  [15]
. a) Obtain the solution for Dirac’s free particle.
b) Write the properties of ‘a’ and *f’. [10+5]

OR
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8. a) Show that the magnetic moment of dirac’s free particle is 1 Bohr magneton

d

b) Explain zitterbewung of Dirac’s free particle. [10+5]

9. Answer any TWO of the following: [5x2=10]
a) Outline Dirac’s Bra and Ket Vectors.

b) For Pauli’s matrices prove that
i) [o,0y] = 2i0,
ii) o0x0y0,=1i
¢) lllustrate the problem of potential well using WKB approximation.

d) Give the reasons for failure of Klein Gordon equation.
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. a) Discuss the relaxation processes involved in the ESR measurement§;-.. *

b) Distinguish between ESR and NMR.
OR NS [10+5]

2. a) Explain how do you determine Lande’s splitting factor (g) from ESR measurements
using DPPH sample.

b) What is Zero field splitting? [10+5]
3. a) Considering the basic theory of dlpolar-dzs s ’s equations.

b) Explain lonic polarizability. AN\"A [10+5]
4. a) Assuming two orientations of dlpole: lexplam dipolar polarization in solids.

b) Show that the power abserbed by dielectrics per unit volume is

[10+5]

5. a) Discuss thennodyaa’ﬁﬁcs of second order phase transition in ferroelectrics.

b) Explain spontaneous polarization of BaTiO; [10+5]

OR

. a) Ez_;-pEgjQ{__photoconductivity barring surface recombination of free carriers.

b) Df::’étiﬁg'uish between first order and second order transition in ferroelectrics on the

basis of hysteresis loop. [10+5]
a) Deduce the expression for carrier concentration in intrinsic semiconductor.
b) Explain binding energy of impurity atoms in extrinsic semiconductor. [10+5]
OR

a) Establish the diffusion equation for one type of charge carriers and give its
stationery solution in absence of electric field.
b) Discuss temperature dependence of mobility. [10+5]
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9. Solve any TWO of the following: [5x2=10]
a) Write a note on spin Hamiltonian.

b) Explain LST relation in ferroelectrics.
¢) On the basis of absorption coefficient explain direct and indirect gap transition in
semiconductor.

d) Explain ferroelectric domains.
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a) With a neat fig. describe in detail MOCVD method for the preparation of thin films.
b) Write note on Quantum Wells.

OR : [9+6]
a) Describe vibrating quartz method for the determination of thickness of a thin film.

b) Write note on Gunn Diode. [9+6]

a) Derive the equations :
' i TR a2
) B j’lscurl J i)} J —e E

b) Write note on heat capacity and thermal conductivity of superconductors.

[10+5]
OR
a) Explain in detail the flux quantization in a superconducting ring.
b) Explain type I and type II superconductors. [8+7]
a) What is Josephson "Tufﬁneling? Derive the expression, @ = MT:V.
b) Write note on macroscopic quantum interference [11+4]
OR
a) Explain the occurrence of superconductivity on the basis of BCS theory.
b) Write note on high T, superconductor [10+5]
a) Describe sol-gel method for the synthesis of nanoparticles.
b) Write note on magnetic nanoparticles. [9+6]
OR
a) Describe the construction and working of Scanning Electron Microscope.
b) Compare SEM and AFM in view of their performances.
[10+5]
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9. Answer any TWO of the following: [5x2=10]

a) Quantum Hall Effect (qualitative only)
b) Meisner Effect.

¢) Thermodynamics of superconductors.
d) Applications of CNTs
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