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Note : Answer Part D. Answer any FIVE question from Part A, B
ad C without omitting anv Part.

PP\RT- - A

1. If f(Z) is analytic at all puints inside 2 circular domain [ with its centre at Z = Z
and radius r, then prove that for ev ery £ nside D
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2. a) Write the Laguerre dlffeﬁﬁﬁal equations and ﬁ&;am its solution by the power
scries method. ;o f 8

by For the Bessel function J, x) es@aﬁ,&r‘ﬂ% faﬂowi;;g

i (x)=J02/m) xsin x ' 5

. 3. &) Describe tha nnhs}g::mal curﬂlmejf_dai'ordmate system.
b} State and prove Stoke’s theoremn. _ 7

PART _ B

4. Definc the eigen values and eigen vectors of a matrix. Find the eigen values and

5 0 2
normalized eigen veclors of the matrix (O 1 O . 13
2 0 2
5. a) Prove that addition and subnﬁctiﬂn of two tensor of same order is zlso a
tensar of same ordet. 6
b) State the quulieni law for tensors. Illustrate the same with an example. 7

P.T.O.
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. a) Define convolution of two functions. State- and ‘prove convolution theorem
for Fourier transforms. - 8

b} Solve the differential cquation, Y+ w? Y()=0 w1th b-nundar}r conditions
Y(0) = A and Y'{0)=0 using Laplace transforms. 5

PART - C

7. Starting with D’ Alembert’s principle derive Lagrange's equa‘ucms of motion for
a conservative holonomic aystcm _ 13

8. a} Discuss the mechanics of system of partn:]m and state the conseryv atmn lam for
linear and angular momentm, - g : 8

b) Describe different types of cﬂnstrain’és;- f-:rr a mechanical system with exarmples. 5

- 9. a) Derive Humilton's equanom:,crf motion, - : 8
b) Establish that if the Lag;mﬁjlan does not inve ¢ time exphn:ltl}f then

Froy . . “(::.'._‘

Hamiltonian is the towal évergy of the system Ny T.s a cunstant af moticn. 5

Selve the followings :

10. ) Find the divergence of A (x, v, 2 J dhi o+ yz? i+ z;; k {Sxd=20)

b} Show that the Kronecker delta 5} is a mixed tensor of rank 2.

c} Find the Laplace transform of g(t) = cos(bt) where b is a real constant,
d} Define Poisson brackets and list their properties.
e] Show that P F) = (-1 P {x]
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b} Show that the eigenvalues o 1 Herrhiti are real and the eigenvectors
helonging to distinct eig '{g.h.l are o fonhl. (9+4)

2. a) Show that if two opefs ] ith: each other and A is non-
degenerate, then thekigenvectordol Aarghlso t er;érg vectors of B, Discuss
the situation when'bothof them are degenerate,

1) Prove the ca ] {9-+4)

3. a) Describc

b) Obtain the transmission co-efficient for a particle with cnergy E < V subjected
to a potential barrier of height V. {5+8)

PART - B

4. a) Express the position and moementum operaters x and p of a particle, moving
in an one-dimensional harmonic oscillator, in terms of ladder operators a
and ay. Hence obtain the Hamniltonian in terms of a and at. Explain why a
and af are called ladder operators.

BT,
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b) Evaluate the expectation values (%) in the ground state of the harmonic
oscillator. . {9+4)

. &) Using separation of variables method, derive the radial equation for the
electron bound in a hydrogen atom. Solve this equation to obtain ehergy
eigenvalues.

b) Find the degeneracies of ground and excited states of the electron in hydrogen
atam. (10+3)

. a) Describe briefly, variation method
a guantum mechanical system. /

(449}

. a) Explain the term ° etween canonical and
grand canonical
b) Deduce the copditiony for statistical equilibrium of t% o syMems in thermal
contact with £ach other. 2o0E {647)

- a) State and prove Boltzmann equipartition theorem for energy in a classical
gas of non-interacting particles.

b} Applying the equipartition theorem, deduce the Dulong-Petit law concerning
lattice specific heats, (8+5}

. @) Derive Maxwell-Boltzmann energy distribution formula for a gas of
indistinguishable particles in thermal equilibrium at temperature T.

b} Write a short note on Planck’s black body radiation, (8+5)
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PART - D

Answer the following ;

di m

dex> <px>
1), a) State Eherenfest’s theorem. Show that =

b) Show that the components of orbital angular momentun operator L=Fxp
do not commute with each other. Evaluate [12, L ].

¢) State and cxplain Pauli exclusion principle.

(Sxd=20)
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FART - A

1. a) What is reciprocal lattice ¥ Explain how it can be conslructed.
b} Describe :
0} Rotation and
ii} Powder photograph mcthg:l:ls of x-ray diffraction. (d+9)

W ]

.~

2. a) What are Brillouin Zonq?‘" Construct first tli!ﬁe Brillouin Zones for a two
dimensional square lattice of stdq- B s :

b) Find structare factor for foo lattu:e‘ o T {9+4)

3. a) Define diamagneric susceptibility and give its theory.
hy Calculate effective number of Boks #hﬁ-'gnetnm for Cu® (3d%). (9+4)

PART - B

4_ 8} Discuss the thermodynamics of superonducting transitions.

b) Derive the first London equation. (9+4)
5. a) Define : '
i) Polarizahility ii) Polarization and iii) Dielectric constant

b) Obtain Lorentz-Lorentz relation and calculate polarizability for a solid with
dielectric constant 8. (6+7)

P.T.O.
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6.

10,

-

a} Show that in metals electronic specific heat is proportional to jts lempcrarurc

b) Definc density of states and obtain its ensrgy dependence. {7+6)
PART - C

a) Discuss the significance of effective mass of electron and holes,

b} Describe the Kronig-Penny model of electrons subjected to a periodic lattice
potential, . (4+9)

. @} Obtain an expression for the carrier density in an intrinsic semiconductor.

Explain the behaviour of intrinsic conductivity with temperature.

b} Slope of ing versus inverse temperature is 16107 at 300 K, calculate energy

E4p- (9+4)
. a) Distinguish Frenkel and Schottky defects.
b) Obtain an cxpression for mni:i:nl.mtinn of l:"'na:nkel defects. {4+9)
= PART - D',
- Lt A 8 V,r _
Write explanatory note of the fnllnwmg).‘:.ﬁt ¢! 3 (5%d=20)

a) Structure factor of NaCl.

D} Van der Waal's type of binding. ;
¢) Effective mass of electrons md-h&felﬁ}.i B
d) Newtron diffraction.

e} Bridgeman technique.
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PART - A

N
1. a) State and prove the Maximum Power Tr:hzsfe: theorem.
b) State and explain Norton’s theorezf. \ | (B+5=13)

2. a) What is characteristic 1mped ce !
impedance of a trapsmissio

xpression for characteristic

b) Describe advantages of ?{wf EIS QVer passive- ﬁl (8+5=13)
3. a) Discuss the bﬂhaﬂﬂZf tra qﬁtssm&mﬂs a cidcu
b} What is impedance #nat {(8+5=13)
VA
/ . PARFE ‘-,;B_‘L, - . x\\
4. a) Discuss in detail the characteristics of an n-channel FET,
b} Describe a senies regulalor circuir. (9+4=13)

5. a) Explain the Universal biasing method with a diagram.
b} Write a comparative note on CE and CB configuration of amplifiers. (7+6=13)

6. a) Explain the working of a monostable multivibrator with a diagram.

b) With a diagram explain the working of 2 phase shift oscillator circuit. {6+7=13)

P.T.O.
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10.

PART - C

a) With a ﬂi&gram ex'ﬁlaiﬁ the ;.:c._r’fbnﬁamx of an vc:ltége follower circuit. What
are us applications 7 _ . _
b) Explain a differentiator circuit with a diagram. (7+6=13)
a) State and explain De-Morgan’s theorer,
b) With a diagram explain the working of a J-K flip-flop. . {7+6=13)

a) Explain how Op-Amp can be used as adder with relevant circuit diagram.
b} With ar example show how BCD no, can be converted to Excess — 3 codes.

{(T+6=13)
AN .

Answer the following : /\ \ (5x4=20)

a) Statc Thevenin's theorem, - s \.\ “a“".".’*:\ : - . :

b) What are conditions for pads-han

¢). What are the criteria for £

‘ N
d) What are the ideal O Am;; characteristics 7- \\

¢) What is CMRR and'its sjgnificancc ? - NN
| /L
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