PG-385 MPHY11

M.Sc. DEGREE EXAMINATION
JUNE 2019.

First Year
CLASSICAL AND STATISTICAL MECHANICS

Time : 3 hours Maximum marks: 75

PART A — (5 x 5 = 25 marks)

Answer any FIVE of the following.

1.  Define Poisson bracket.

2. Define Euler angles.

3. Define Degrees of freedom.

4. Define Canonical ensembles.

5.  Give the limitation of Classical statistics.
6. Bring Hamilton's principle function.

7. Hamilton-Jacobi equation.

8. Define Bose-Einstein condensation.



10.

11.

12.

PART B — (5 x 10 = 50 marks)

Answer ALL questions choosing either (a) or (b).

(a)

(b)

()

(b)

(a)

(b)
(a)

(b)

Illustrate  Hamilton-Jacobi method by
solving the problem of a Simple Harmonic
Oscillator.

Or
Discuss how action and angle variables are

applied to kepler’s problem.

Derive the Euler’s equation of motion in
terms of KEuler’s angles.

Or
Obtain the expression for angular velocity

and angular momentum of a rigid body.

Discuss the vibrations of a linear triatomic
molecule.

Or

Explain normal coordinates.

(1) Write a note on entropy of mixing. (6)

(11) Explain different types of ensembles.
(6)
Or

State and Prove Liouville’d theorem.
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13.

(@)

(b)

Obtain the Bose-Einstein distribution
function.
Or
Write a note on
(1) Density matrix

(1) Equation of motion for density
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PG-386 MPHY-12

M.Sc. DEGREE EXAMINATION —

JUNE, 2019.
First Year
MATHEMATICAL PHYSICS
Time : 3 hours Maximum marks : 75

PART A — (5 x 5 = 25 marks)

Answer any FIVE questions.

1. If A :( CO,S 0 s ej, then show that A 1is
—sin 8 cos
orthogonal.

2. Show that P,(x)=3/2x’ —%.

3.  Find L(e™® cos4t cost) .

4. Derive Cauchy-Riemann equation by using
calculus.

5.  Show that o° is called a permutation of degree n.



10.

What do you mean by diagonalization of a matrix?

Find the orthogonal trajectories for the family of
curves (a) y=cx (b) y=cx>.

Define group and subgroup.
PART B — (5 x 10 = 50 marks)
Answer the following questions (a) or (b).

(a) P.T the following matrix is unitary

1+1 -1+
2 2
1+ 1-1i
2 2
Or
() Using Cayley-Hamilton theorem find A*.
2 -2 1
Given A={0 1 2/.
1 0 1

(a) Describe the powers series solution of the
Bessel.

Or
(b) Show that and prove the Rodrique’s formula.
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11.

12.

13.

(a)

(b)

(a)

(b)

(a)

Develop half range cosine series f(x)=x? in
the interval (0, 7). Hence deduce the sum
1 1 1

1—2—2+3—2—F+....
Or
Using Laplace transform, solve

d*yldt* +5dyldt+4y=t>; y' (0)=y(0)=1.

(i) State and prove Caucy’s Residue

theorem. ®
(11) Evaluate J-ZZ# where c¢ 1s
. (z-1)"(z+1)
2| =2. 4
Or
Prove that ]2 x! dx =2
i x® -1 NEl

(1) Find the group of symmetries of an
equilateral triangle. 4)

(1)) For n>1, the set A,, of all even

permutation in Sn is a subgroup of S, .

n
Also the order of A, is % (8)

Or
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(b)

@

(i)

Find the group of symmetries of
square. (6)
Any permutation oce€S, can be

expressed as a product of a finite
number of disjoint cycles. (6)
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PG-387 MPHY-13

M.Sc. DEGREE EXAMINATION —
JUNE, 2019.

First Year
Physics
ELECTROMAGNETIC THEORY

Time : 3 hours Maximum marks :75

s

® = o o

PART A — (5 x 3 = 15 marks)
Answer any FIVE questions.

State Coulomb’s law. Give its mathematical for
too.

Define magnetostatic vector potential.
What is meant by polarisation?

Give the physical significance of Maxwell’s
equation.

Define: normal and oblique incidence.
Give any three properties of dielectric materials.
Write about the types of charge distribution.

What is meant by Lorentz force? Give Lorentz law.



10.

11.

(a)

(b)

(a)

(b)

(a)

(b)

PART B — (5 x 12 = 60 marks)
Answer any FIVE questions.

State and prove Gauss law and explain any
one application of Gauss law. 12)

Or
(1) Write a note on equipotential surface. (8)
(11) Deduce poisson’s equation. 4)

Derive an expression for magnetic vector
potential and Discuss its cases too. (12)

Or

Derive an expression for Ampere’s circuital
law and Find an expression for magnetic
field of a toroid coil. (12)

A sphere of linear dielectric material is
placed in an uniform electric field E,. Find

the new field inside the sphere.
Or

Calculate the force on a point charge
embedded in a dielectric. (12)
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12.

13.

(a)

(b)

(a)

(b)

State and prove Poynting’ theorem. (12)

Or
Obtain the Maxwell’s field equation and
deduce any three of its equations. (12)

Write briefly about transmission line as
distribution circuit and compare waveguide
and Transmission line characteristics.  (12)

Or

Obtain basic transmission line equations.
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PG-388 MPHY-14

M.Sc. DEGREE EXAMINATION
JUNE 2019.

First Year
NUCLEAR PHYSICS
Time : 3 hours Maximum marks : 75
SECTION A — (5 x 3 = 15 marks)
Answer any FIVE questions.
All questions carry equal marks.

1. Explain the functioning of the electrostatic
cylindrical energy filter.
TS Crr  eLmqd  eTareyl ool GFweLBiD

ggdenan efleufgEsaLb.

2. Write short notes on tensor force.
QLemevr eflens GMSg Sm GOILIL S[Hs.

3. What are the essential assumptions of liquid drop
model?

eOlgell. Lpml wrdlfluldler @emHlenowng oasmkiseT
wmeneu?



Write short notes on Magic numbers.
Ted erewT&eT-Fm @GN eT(Lps)s.

Write short notes on spallation reactions.

esvunCavagen  erdliellanangeamer  @MIsg @iy
UM

Briefly explain nuclear isomerism.
&S FOUGHSSTLD &GN S H(HEHLDNS UGS
Give the properties of deuteron.
G- WpLITGT 60T LIGHTL|SEDETS &(Th.
Explain SU(2) symmetry.
SU(2) sw&éi-aleré@s.
SECTION B — (5 x 12 = 60 marks)
Answer ALL questions, choosing either (a) or (b)

(a) Explain the working of Bain bridge and
Jordan mass-spectrography.
e ) [ T HMILD CegmirL_eor
Blepm-Elmwrenawnell  QewouBn  elssHaner
aNeuféaa|.

Or
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10.

11.

(b)

()

(b)

(a)

(b)

Discuss the proton-neutron theory of nuclear
composition.

Sam&ssm  Casrgulber  LGrmLmen- Bl prer
Qamatenaenw edleuM&gHealb.

Explain in detail the Bohr and Wheeler
theory of nuclear fission.
Sl ereydasmer  CumT  wHmL  eleor
Qamearanaemi 6lemd@s.

Or
From the predictions of the shell model,

explain spins and parities.

Qaged wrfluder sentlligafler epeod sLpHEEeT
(spins) wpmb  Foflwesmear  (parities)
cMlemd: @s.

Explain the conservation laws relative to
nuclear reactions.

Slanssm  ordlieflenen  Ggmiumer  Cuanns
clldlgenar aflemd @s.

Or
Explain the Fermi theory of Beta decay.

SlLm  HAwgeydsmear o tuidl  Qararanssamer
leTé &6 L.
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12.

13.

(a)

(b)

(a)

(b)

Discuss the necessary theory of ground state
of deuteron.

g Hlaned G- ULLL & TEn) & meu P&

Qamarenasamer alles@s.
Or

Derive an expression for the scattering cross
section for neutron-proton scattering at low
energies.

GBS 2Hmadled Blapbd Bluy rrer-LGrmlLmer
Sspaisstar Hsned GmsGEeul(H Caraeuamwl
QU(eN&EEH6LD.

Obtain the expressions for decay and life
time of K-mesons.
K-CGuwsrensartl e fange] LOHMILD
UMPBTL&(@ER&ssTear Careneuenwil ClLmis.

Or
Explain any two types of hyperons.

eapliugrearsafler  gCsend @)@  cumSHMaT
cMlemd: @s.
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PG-389 MPHY-15

M.Sc. DEGREE EXAMINATION —
JUNE, 2019.

First Year
ELECTRONICS

Time : 3 hours Maximum marks: 75

SECTION A — (5 x 3 = 15 marks)

Answer any FIVE questions.
All questions carry equal marks.

What are steps to be followed in converting binary
to grey code?

ouarfl  canmilenar &Cp Camgd  LIHMIEISHE
GerupoULHID Lig&eT WiTene?

What are universal logic gates? Why they are
called so?

waflaumenedd Csl(HSeT WTeneu? e 66l <Helelmm)
Sl P&ELIL(HSlemmen?

Write down the truth table for half adder.

ST Fal g uflem Glows i L cueneanTudlener &(ma.

List the applications of multiplexer.

weblg Liergenfler LiwerumhHgsenerls Ll g wied (Hs.



What are the operations to be performed on a data
stored in a register?

@0

Qrefevfley  Ceassliupbsseudder g

QewupuBSsSLILHID CFWERSET wrenel?

Write short notes on Mod-n counters.

Mod-n sal" g &emens GMsg Sm GO eT(pgis.

What are the characteristics of ADC?

ADC-wlerr LieTLs6T wmeneu?

Write short notes on DRAM.
DRAM - 8l @iy 66

SECTION B — (5 x 12 = 60 marks)

Answer ALL questions, choosing either (a) or (b).

(a)

(b)

Explain the steps to be followed for
converting binary-to-decimal. Convert binary
1011.11 to a decimal number.

il oamemilenar  CL&lod  eraTenTTs
LIHNeSHE WereudoUIL@L  LigEHeT WTene?
(OF:3 (-7 JHNTMIYGF: 3¢ 11 eLiEl GTGHT
1011.11-ewflener GlL_&loed eremremTis WmHMIs.

Or

How will you construct AND, OR and NOT
gates using NOR gate?

NOR Cslgemars vwearu@®sd AND, OR wpmibd
NOT Gl (Haemer ereLeumm 2 (HeumsEEMD?
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10.

11.

(a)

(b)

(a)

(b)

Explain the working of a four bit binary
adder using circuit diagram and truth table.
o> ey L euenamr LOMLD  WlergHHDHlenaL
vwetu®hsd pren, G CQuentl gal iy Gewueu@ibd
cllssdlenar efleufgEgab.

Or

Using a neat circuit diagram, explain the
working of decimal-to-BCD encoder.
Qgefleurar Weramdler eped CLHwed eramr —
BCD erenCarit wrpfl Geweou®b ctssdaer
cAlemd: @s.

What is a D flip flop? Draw its logic symbol.
Explain its working.
D Jlefll golemml eremmmed eTeimer? <igenm emals
GMUE auers. Ceuened Galb eiggdaner
aSleufl&sa|b.

Or

What are registers? Explain the working of
serial in — serial out shift registers.

QuedlevL_riger eremmmmed eremman? Fflwed o drafh —
Flwed Gouefllim eflil  Cysdlevi  ereueummy
CewuBHpg?
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12.

13.

(a)

(b)

(a)

(b)

Explain the construction and working of
astable and monostable multivibrator using
operational amplifier.

Cewpurl(® Qumss vweTu(OSS DevCLLAer
womb  CorCearmevGLider  webiganeuiGrLlLiT
2 (haumdsd  wHmd  Cewdu@n  Hssdamen
afeurl.

Or

With a neat circuit diagram, explain the
working of R-2R ladder DA converter. And
what are the advantages of ladder network?

Qgafleurer Wenanm euenruLGgILer R-2R CaL it
DA senGeurLi Gouamner Gawieuens elleufldsab.
Cogibd G QpLGeurtsdler SmiiLser wreped?

With the help of a block diagram, explain
i) RAM and
(i) ROM.
&L auenrUL e 2 selu|Leim
@ RAM wphmibd
(i) ROM &ders@s.
Or

What is a charged coupled device? Explain
its design, architecture and applications.
&mirenL_ sh9er 4 GNEUGND GTEITMDITED GTEITENT? <G
aligelenolil], S el  WHMID  LILIGTSHET
wmeney?
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