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19. What do You mean by an unitary group? Also arrive at the irreducible

SECTION - A 110 X 1 =10}
Iepresentation of character of SU(2). ) ) Answer ALL the Questions.
20. Show that the normal distribution is a :s%sm..ommo of binomial Choose the Q:._.enﬁ Answer. .
. ’ 1 ¢ dz
distribution. : . , - 1. The value of the integral I rerllérﬁm ¢ isacirele, then z'=)
mi(z
, . ‘ _ s .
[a] 1 | (0] 0.3
[c] 2 [c] zero

2. Which of the following is true for the given function 1 = x* - y* and

gz Jado
: Xty
[a] both. function u and v are harmonic
[b] function v is harmonic but v is not
[¢] function v is harmonic but u is not
[d] both functions u and v are not harmonic
3.1fa fnction f(z)has a simple pole of order 1at == . then the function
@ f(z)has_____.

T.; no .1.:1#.
[¢] pole or order (#2—1)

[b] a simple pole

. [d) an esscntial sineularin

——

A== - —1

R




AP e IS a cirgpe | Z-1i=3
J 3in the
. ffﬁtmlurl he Compley Plane, thep _.SV b = 3is equal
i

0o (b] —z;

3. M oq,ma of inertia i a e
(@] scalar -
[b] vector
[¢] a tensor of rank 2
[d] 2 tensor of high rank

H 12 9@@4@ ntiati 0 #
10n of a se hres 1
alar with respect to variable x resuts in .

[a] scalar :
(€] 2 covr | [b] a contravariant vector
a5 drlant vector E.._ a tensor of rank 2
Yo groups G=/G. G, G,)and H = ;
M Uysl G, =(H,.H,.....H )dre isomorphic if
[a] GG, = H H, [b] G H, =G,H, /
E = E_mu &)
I o L.H
8. In the group G = [E,4,4°], the element conjugate to A e
[a] E [b] 42 |
[c] 4 [d] 47*
2 dﬁ. probability that a leap vear selected at random will contain 53 sundays
s |
[a] 1/2 [b] 3/10
[c] 2/7 [d] 53/366

10. In a given race, :ﬁ odds in favour of horses A,B.C are 1:3 3, 14, 125,16
respectively. The probability that the horse C win the race is :
(a] 1/4 [b] 1/5

lelilits [d] 1/6

LhYE

11. a) State the theorem w

SECTION - B

Answer ALL the Questions.
hich indicate whether a com

plex function 1S analytl

or not.
_CZ_ )
..._.Q of

. - vyand v(X
b) Fird the real and imaginary part of u(x.y)and ¥(

Vz [z=x+iy].
lso comment on the sign of # and v

2. a) How will you find the residue of a simp

Find R(~1/2)and R(5) for f(2)= %

[OR]

le pole at Z =74,

H l'
1 e i a t Z=0 and hence
b) Find the Laurent series of the function 2D abou

find the residue.

13. a) Briefly describe the concept of a group, also an abelian group with an

example.
[OR]

b) Prove that the group of order 3 is always cyclic and order 4 may or

may not be cyclic.
14. a) What are covariant vectors?
: [OR]

b) What are contravariant vectors?

15. a) 1) What do you mean by a sample space ii) define probability, and

iii) construct the sample space if the coin is tossed three time

[OR]
b) The radius of a wire is measured in cm as 0.17, 0.15; 0.18, 0.19, 0.16,
0.17. Find the mean radius and the standard deviation.




et S B e

- b) [OR]

Explain m..n..w::o of e
) and cur] of Magnetjc
- @) Obtajp the waye equa

lectro i
Magnetic theory Trepresents the divergence
and electric fields before Maxwell.
tion for Propagating in one dimension.
[OR]
Deri : i
:<w the €xpressions for electric and magne

monochromatic plane wave, |

b)

tic fields in a

15. a) Determine the Coulomb gauge and Lorentz gauge by the distribution of -
charge,

[OR] - _

b) Obtain the expressions for scalar and vector potentials.

SECTION - C [3X10=30]

Answer Any THREE Questions.
16. O_uBE. the mo_:.:.o:w to Laplace equation E‘wﬁ:wao& coordinates.
17. Describe the Bmmsﬁ.mo scalar potential and Bm.mdomm pole .moan%.
18. Reformulate the meéoz,m equations for the materials subjected to

electric and magnetic polarization.

19. Derive an expression for reflection coefficient and the transmission

coefficient at normal incidence.

20. Solve the inhomogeneous wave equation for specified sources for using
-the retarded potentials.

P
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SECTION — A NoX 1 =10
Answer ALL the Questions.
Choose the Correct Answer.

1. The integral of .ﬁ.rm normal component of electric field over a closed

surface is

~ [a] total charge enclosed by the closed surface
[b] surface charge density
[c] electric flux
[d] electric potential

2. Poisson’s equation gives

—_—

[a] gradient of the potential [b] Laplacian of the potential

[c] gradient of the electric field [d] Laplacian of'the electric field




 Weber ;
ber is
- o lv'l,l,‘,‘.’l
12} Newron-cannn1
Y OT-S2Cond per prni
s T el (OrCOSWu
L0 S ~-meter
LY1 -NOWTOR
N WL-32C0oNnde-mes
B Sl .L..ﬁ?.W—l .mJ.:wH. mOm_ .
] Tasla nar . llomb
TE PO Indier
Q] Tesla iy aver
Lorentz f- -

1a moving meow

clel fore
[e] electric force on a mov Ing charge
|

[b] volume charge density
[c] surface charge density
[d] zero

6. Magnetization results in

[a] bound charges
arges [b] bound charge density

[c] bound c; .
] boun Curreni [d] polarization of charges

7. The velocity (r IC W
ocity of electromagnetic waves in vacuum is given by

[a] 1/ £ [b] /o

[c] 1/ gppsy -

[d]1/ /_\mobo

sl

[am—y
()

1 anges
tric ﬁo_EmNu:c: chang

-8. Bound current 18 ducto____——

harge W hen elec

[a] linear motion of €

]
b] magn
c] fr
_

netic mo_mzmm:o:
e charges

magnetic ﬁoﬁzci

9. Gauge transformations rerer rto_

noes in electric field vector

U,

agnet field vector

charges in potentials alone

[a] ¢l
[b] changes inm
[c]
[d ential and area vector

] changes 1n pot

10. The advantage of Coulomb gauge is

scalar potential is easily calculated

vector potential is easily calculated

[a]

[b]

[c] area vector is easily calculated

[d] the charge distribution can be measured

SECTION - B 5X 7=235]
Answer ALL the.Questions.
11. a) Explain the multipole expansion of electric fields.
o [OR]
b) Write a short note on polarization.
12. a) Give the applications of Ampere’s law.
[OR]
b) Explain i) Magnetic flux i) Magnetization?

. &) State setaoey Hie T ; ;
ate and explain the Faraday’s law of electromacnetic induction



SECTION . ¢

woer Any TR Question
Cransitiony,
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ose-linstein disteibution function,

JC 1B .
=M. deseribe Debye's theory of ; ; .
chye's theory ol spectiie heat capacity ol solid

| VX 10

W |

ey Mo

G T.N. ARTS COLLEGHE ( AUTONO A1OUS )

WL g
) (Affilicted 10 Madural Kamardf ,:E: _.“ _,,:_

ol (Acoredited by NAAC with 7 Girads 2019
(s OVEMBER 20,

LND SEMESTER EXAMINATION - N

Date : IH L2009

Phve: 2.00pan, to 5.00p.m.

Miuax. Mok 175

Propgrnmme A8 Phiyades
Couverse Codes (RO

Coumrse Thde @ Statintient Meehunien
and ‘Phermody numben

|oo10)

SECTHON A |10

Answer ALL the Quentiony.

Choose the Corvect Answer.,

I Change of heat depend
[a] ramsler of heat [h] change of temperature
le] transtier of mass L] the thermodynmmic state

couations,

CONSIS

2o Maxwell's equation
[a] four [ three

[c] two [d] one

3. The unit of surface tension in CGS System is :

[b] Kg/em

[a] N/m

[c] PDynes/em



BLB::: surface ;

4.
€ and SCparate

ol Fal
Packets of energy is called

[b] protons

[d] neutrons

&

10N In whje
. h the quantum Statistics reduces to classical statistics
_ .
[a] 23 =

, [b] pA° >>1
le] pi <<

e [dlp=0
- Specific heat of metals can be expressed as -
[a] T° [b] AT +BT?
[c] AT? + RT3 [d] AT+ BT3

7. The statisti ‘ icti
Statistics that have no restriction on the number of particles in a given

quantum state is

—_—

[a] Eﬂx;\m: - Boltzmann

[c] Bose - Einstein

[b] Fermi - Dirac

[d] partition function
8. In Bose Einstein Statistics, the

[a] 0
[c] 3
9. In Debye’s Theory of specific heat

absolute zero is taken to be .
[b] 1 -
[d] 2

» at low temperature, specific heat is

[a] T
[c] T?

[o) 17

[d] Independent of T

1S not continues but is in the form of

k
~

n2. n: 3 den

{istribution ni.

. le
0.The value :.;137:7 ine
RS [b] combinec

| state

a] isolated state ..
3 [d] ammo:&.ﬁng state

SECTION -B
Answer ALL the Questions.

11. a) Brief about Helmoltz and Giffs function.

[OR]

(] state of occupancy

b) State and explain Nernst heat theorem.
equilibrium.
[OR]
b) How does vapour pressure depend on total pressure?

13. a) Give

12. a) Explain the phase

an account on macrostates and microstates.
[OR]
b) Describe density of states.
[4. a) Brief about Fermi-Dirac statistics
[OR]
b) Explain the partition function of a system.
5. a) Write a note on principle of equilibritm of energy.

[OR]

b) Explain Einstein’s theory of specific heat capacity of a solid.

otes aboul _——
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SECTION — A 3 110 X 1 =10}

Answer ALL the Questions.,

Choose the Correct Answer.

1. are used to detect contrast between areas of different chemical
Composition.
" [a] EBSD [b] BSE
h _[c]CCD . [d] REM
2. Nanormeter is in the order of
[a] 107 m : [b] 10°m
[c] 107 m : [d] 107" m

(s}

3. X-ray lithography uses shorter wavelength about

[a] 0.1nm ‘ [b] 0.2nm
[¢] 0.3nm [d] 0.4nm
4. Nanolithography refers to fabrication of _ scale structure.
[2] nano [b] miicro
<] ridls L] rrre-tire



J
* MTOp |y,
“IMer machine ;
une is useq :
- | 18 useq 0 _n_ﬂmmgﬁz.@ . . _
1a] vo e
o [b] current
(] impagy
£ [d] temperature
Ve Alomie for =
A ~TOSCOPY (AFM) is also Known as .
[a] ]k
(81 SEN] [b] TE!
[d] FTIR
- 4.: ] e B . 5 : ~
. The halloy Stucture with the walls formed by one atom thickness of carbon
iscalled - .
e
(a] carbon - [b] graphene
\
[c] diamong - [d] lignite
8. CNT have ,

=
(2] high thermal expansion [b] low thermal expansion

[c] low thermal conductivity [d] low viscosity

Y. Atomic force MICroscopy is a type of nmicroscopy

[a] light [b] scanning probe
[¢] electron [d] ravelling

F0. The meaning of nano is

[a] very small {b] large
[¢] small [d] very large
SECTION - 3

. Answer ALL the Questions,

[1.a) Explain the preparation and visualization of samples in transmission

@r&pﬁ}wﬁ\l ,
4‘0.__.,. 12 @}T_L.MQ

Electron Microscope.

, [OR]
e

E DV .
SrOSCOP.

A . 47...’ nie

s eeqnning pre

lain the imaging structure of scant

U; _u/_.. am 1C usitis v . . . ,_:r:._.l,.

. . s limute
7 q) Fxplain photolithography and I
LA | o _.A..uzl_

| yraphy.
f electron beam lithogr]
Ol C

. i - - 4_. - )
H.L —./—.—r:z :_ WU L _ rmnc : ) ‘—m:_.:wl.. HJ—.fJCF..II.
, mm mn C—. :.,:M 4'/.:..:flﬂr:.r4 NJ./ n i =
ARS8 R

1 1) Explain the fabric
S |OR]

‘e probe techniques.
oplain nanofabrication by scanning probe .
A , . : 1T SPECLEs. :
| <to react with other St
ity of the cluster to react
xplai » ability of the ¢
14. a) Explain the abilit)
[OR] .
3 : »s in Fuel cells.
b) Explain the application of carbon nanotubes 1
") Exple ¢
a) Write a note of excitons.
[OR]

of i >tor in an applied
b) Explain the behaviour of type - 11 superconductor i an apy liee
») Exple y

magnetic field.

ECTION -C [3IX10=30]

Answer Any THREE Questions.
16. Describe the working principle of Scanning Electron Microscope.
17. Bricl about the direct growth of AFM tips by chemical vapour deposition.
8. Ixplain the growth of nanomaterial by molecular beam epitaxy method.
19. Describe the theoretical modelling of nanoparticles.

20. Explain the funetion of FET type nanostructure.,
. N Yo

h\i\m L T_\_

_ N
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