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SECTION - A (ON 10

Answer ALL the Questions. '

Choosc the Correct Answer.
1. IfVisa solenoidal vector then div Visedqualto
lbj Scalar
[d] One

" The gradient of a scalar function is a

[a] zero

[c] vector

]

[a] scalar ib]kconsl:\nl
[d] zero

3." If the vectors « and P are linearly dependent, then onc of the vectors |

[e] vector

scalar multiple-of the other.

{a] True [b] False

[c] Data insufficient " [d] None of the above



. _ or n - 3
SqQuare matrs
[a] A MUY A of order n. the ¢} i
Ao, Characternistic polynomial is
. ST [(b]JA+ A/
- lourier integral is a i . S
. —__ Integral-
[a] single el o
e e [b] ao.cc_m
, [d] definite

- Fourier series for f(x) converges to
[ UG o F(x
2 +f(x7)] (b 2[f (x™) + fx~
el 1 G = fxm S
- : ) [d]2 [f(x*) = F )]
¢ Gamma function I'n is given by | ,

TL .‘.,Dmx R.ﬁIHQH % - —
f , [b] [ e x~1 dx

at every value of x.

—

—n‘._ HSNIH H:.._.HQ o .
0 . ax _”nS ._.o mkH.:+u dx

8. Pu(-x) has the value _ .
[a] Pa(x) . . : [b] —Pn(-x) -
[e] (-1)"Pu(x) : - [d]o

9. Vi =p is
- . [b] Poissan’s equation

[d] Helmholtz equation

la] Laplace equation

[c] Heat moé mm:m:os

IO

known as - function. .
{b] unit

[a] Green’s
[d] Source

[c] null

_— Tl e a——

11. a) Obtain an expression for grad

(5 X 7= 35

SECTION-B

Answer ALL the Questions.
olar 65.:.,._.:,_(..1 -

Win m—...E....n.; P
|OR)

tion of continuity in vectur form

b) Derive an expression for equa
cndent

12. a) Show that the following vectors are lincarly mndep

(1,2.-3), (2. 5. DL L)
{OR]

: 31 4

E,m:& the eigen valugs of the matrix [0 26

o 0 5

he coefficients dg. fn and b, in Founet

13. a) Derive the expression for t

series.
|OR]

e the convolution theorem of Fouricr re

wnsform.

b) State and prov
n between Beta and Gamma function.

14. a) Derive the relatio

[OR]
b) Show tl 2zx-z" = Y, Hn(X) n here e? 7%~ " is the
) Show that e’ = =0 i 3 S
ating ?:o:o: of Hermite Polynomials.
1 du

gener
heat flow rL:,Eo: qu W= 5

Consider a non- :o_soaosoo:m a_mmo:w:z& equation rﬁxvlmoc here mcc
is

15.a) Solve the three Q_anm_osn_
[OR]
green’s function.

b) Prove that the symmetry property of
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o e

. (OR)
SUon and angle vartables.
SECTION - ©
Answer Any THREE Questions. .

b) Bxplain the

16 Do
rive the Ham |
170 Hamiltons equations of motion from variation principle.
. D . [
educe Rutherford seattering cross-section,
I8, State and prove Lioville's theorem.
19,

Obiy . _ - .
i the normal modes of linear triatomic molecules.

Nc /J:w( ' b |
¢ the harmonice oscillator problem using Hamilton-Jacobi methaod.
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SECTION A [N
Answer ALL the Questions.
Choose the Correct Answer.

D' Alembert's principle muy be written as

N

T__M,L:u por 0

ITd H.x‘ + \.,,.Z ()

N N
lel Vl For 0 14 Nopoor 0

[ 1=l

s

11 a cootdinate is cyelic then it does notappeaii
la] generalized momentum bl Lagrangian

L] weneralized foree [} Familtonn

‘s

Central foree can be represented as

NG b F - o)
;

_,
le) i U
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[0 c_:_..mr. on the

le ] mingy of the

e N ?:.q.::_:_.ﬁ.

nucleyy

nucleny

[ __::_::.:,._:r,:_.. virinhle

[c| cinonjeq| ransformation

e condition for

[ (7010

F 1o bhe

lel 1411 s, "
Lo symimetrie mode

[a] different phuse

fe] sime displacementy
S Rels
|a) Vimderwan| Cuation
[c) dispersion relation

o s

eonstant of motion iy -

ol two coupleq oscillators both masses have

Hion between wavelength an freque

Ss=section & proportional to :

[b] charpe on (e pirticle

[d] square of (he charpe on nuclens

O pog. )y then iy in

[b]

action and angle varinble

[d] Hinedr tranuformation

N NN
IRV Vo

D] different frequency

[d] snme amplitude and different phasc

ney ol amode is known as i

b Schroedinger cqualion

d| Planckyy equation
|

L] Hamilipn's charucteristic function

[b) 1

le] Planck®s constant

[d] unitary transformation

ilton"s principal function

B ‘ , - wP.—_ u__,.
A ) :_ﬁ 3:‘
nic _,:c_—.:n\:
_ j :.—P.D ,( :Gf .:__._:Du \__ .
| ag I .

< onetllator
[u] total enerpy ol the oscill
“the oucillator
[b] kinetic energy of the oucilli
ﬂ | .
_ scillator
[¢] potentinl cnergy ol the 0

“the oscillmor
[d] internal cnergy of the

.ﬁ .& q = .\d.ﬁ—
SECTION - I8 _

Answer ALL the Questions.

o 1)’ Alembert. _
wplnin the principle of D'A .
I1.a) Explain the princi) [OR]

o ocedure. .
b) Explain the Reuthian pro force problem to the

‘

i i central
12. a) Explain the reduction of two hody

t —‘:—u_ .
Y —
rn—_.__Q __F_—_ 0ne “v:; ) C ﬁ&

wquare law of force.
Txplain the inverse squarc e,
) Explain the in is canonical transformation
—( 15 Ci )

and P
) < that () = /> anc
13. ) Show . [OR]

.
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— - . SECTION — A (oN1=10

Answer ALL the Questions.
Choose the Correct Answer. -

1. The value of Vr for Pchannel standard MOSFET is typically

[a] 4V [b] +4 V
[c]+5 V¥ ‘ (d]-53v
5 The drain current is enhanced by ___voltage in enhancement tvpe MO
[a] negative source . _  [b] negative drain
[c] negative gate (d] negative ground
3. CMRR=___
[a] A¥A: ‘ - Bl AJA
[c] - ASAdq - [d]1- P&?
4. Gain of an inverting op-amp is )
[a] AvA: . [b] Av/As

(] ~AJAs [d] - AyA:



i

S Bugl
khuagey, Criterion :

. nig

_L_ r:*/ﬁ = __ T _
| le] -Ap < 4y L=
. | oam [d] A

<TRC 1 —w -

Vo) is the frequency of oscill
scillator.

[1] phase shift i
[c] crystal : ””H iy
oo ] Colpitts __

7. ..,/r LY »
Qﬁ_ :;-::AAJ‘GHa— mm _ Ce Q
| e 1lOr ! a MO. L..——O as .

[a] sine wave generator

. [b] Schmitt tri
[c] free running _::_:5929 .

7. ) (d] flipflo
R=1.S=0inRS flip flop is stat o
[a] reset )
b] set
[c] not allowed Mh .
preset

Yo Expansion of RAM is

[a] Read Acce -
L UH zF.D.HO— y :u
] Random Access M
emory

[c] _ﬂ\_.:aoB >a9mmo. Memory. [d] Reverse A
ccess Memory

_ ( > 1 oe A_n ce _V a n—@ ClOor
p argae QOC_U—OQ /a le t
.

[a] photon i
[b] proton

[c] a_nn:._o.:.
. [d] neutron
- SECTION_B

Answer ALL the Questions.

[5X7

35]
I'Loa) Explain the basic m:.:cﬁmn of JFET with neat mrnuﬁ #l
) 1S o .—v
[OR]
_ 7
3) ::; the ﬁm,ﬂ will act as a voltage variable resistor? List out th
e

“

applications.

ational amplificr and explain it

|OR]

r the input offset volt

12. ) List the characteristics of oper

b) Derive the expression fo age of an op-amp.
ion for Wein bridge

13. a) Derive the expression for frequency of oscillati

oscillator.

[OR]

b) Use op-amp to explain astable multivibrator. .

14. d Explain the working of JK flip flop with truth lable.
[OR]

b) Describe about clocked SR flip flop.

15. a) Discuss about dynamic MOS shift registers.
[OR]

b) Write a short note on RAM.
SECTION -C i
Answer ANY THREE Questions.

16. Draw and explain the characteristics of E- ZOVm. ET.

17. Describe the practical methods of measuring the imp

op-amp.

18. Explain the following

shift oscillator.

19. Construct a 5-bit synchronous counter fo

carry
20. Draw the structure of charge coupled device and explain 1t.

ortant parameters of

1) FET m:ufr shift oscillator, and ii) transistor phase

r i) series carry. and ii) parallel
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b) Mustrate the Trapezoidal ruje
| _ MBER 20°

I5. a) Writ
¢ aCH+
prog _
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- ) . Numerical Methods e
SECTION - C 13X10=30]) . - - Mmﬁx_,._O.A A 3 (10 X1
SE N - _
16 Find g Answer Any THREE Questjons.
- Findt i W e : stions.
) e. nooﬁm of the equation x2 — 25 = o using Zopﬁoz-ﬂmﬁrmos ethod. Answer ALL the Questions
17. Solve the followin - Choose the Correct Answer.
g equations by Gauss-Seidal procedure. The answer . . . . .
should be correct to 3 significant digits. A 1. The simplest iterative method is ~_method.
91 + 2x2 + 4x3 = 20 . ) , [a] successive bisection (b] Newton Raphson
X1 + 10x2 + bxu.u 6 :  [e] secant: [d]-successive approxin
2x) — 4%y + —ox.u =15 -~ 2. Bﬂﬁoa is not guarantced Lo converge.
. ) ' , ’ S [al Successive bisection T (b} Newton Raphson
18. The population of a city in a census taken once-in ten years is given . . .
- below. Esti h [c] Secant [d] Successive approxint:
! stimate t 2 .
%. Y % popilatipniinthe years 1925, 1975 and 1984. 3. The algorithm for picking the largest element as the pivot and
ear
F 142 _. _.ow 1| 1941 1951 |_mwm_ 7171 1981 interchanging the equations is called )
Populati 20 2 . .
_|| F SN0 i _ 42 >8 84 120 63 220 [a] pivotal condensation {b] iteration
- la] illustration

19..Solve the differential equation Qw\mx +xy=0,x=0,y(0)= 1 using [c] approximation

Heunzs method.

20. Write'a C++ mnomqnma-wo,ﬂ linear regression.



"

* Method is supenior to elimination method-due to :

CAarithmetice operations per iteration

(] mall q._r::_..:ﬁ Crror

< st convergence of newly caleulated value of iterate is stored in
lemporary |
1 al) the above
___polynomig) is a simple {0 program on a gomputer.
[ 4] Lagrange

—_—

[b] Newton Oﬁnmma,
[¢] Gauss [d] Bessel
v iy tag, X s the variable.
[a] dependent N (b} measured
[} independent (d] none

cllf‘il,_,,os:s_m:mmamsﬁmé?&:o:o::n?:oso:uﬁo:_w?.5
points, :

-

|a] Trapezoidal [b] Simpson’s

[d) Euler

8. 1'he fundamental method used in obtaining the solution of a differential
cquation 1s ‘

le) Om:mw-rmmmn.%.o "

|a] interpolation [b) extrapolation

el ._.:._nmaﬁos

" [d} exponentiation
9. In C++, only the

can have access to the private members and |
private functions.

fa] d ata functions [b] inline functions

<) member functions -« . © " [d] member variables

ameter s called the

cepls ar
10 A constructor that aceepts no pe

constrnutor

aul b} ?;..::ﬁ...:?,;
fa) detault
] null ) |
[c] implicil | o -
SECTION - [

answer ALL the Questions.
r A

. . ) \ f{x)
ater 1 RIVEN :—3(::: >
— 1 ) E : _Cf’.:_ .:__C .-—WGJ:H_: (8] T——._._._.——_... i r.p
.a) e« .

__C_ﬁ of the

A I Vario . ~ - ] —:. —-m:._—._—i—.
. S [ (! [ ‘—— T. ~
: ‘0 -—F s ._:t .d~—<r ::.ﬂ—ﬂ P’.J. mn __ [

1 _ | -1 walion
-L :—_3:. . —. ..\.:._:5 Fv_. a..—,._:... r.#:::
—N »v ;_,M—J an the 1<

rocedure.
_u {OR]

107 1 1 T _::: —::.. Xk O 11 NGl :L..:‘:,...
n :.._( ;rh _p—u: ” ) —v r-_— [ = k
V ¢ ( -

1 3 y L —JEJC(C——I.
:v :‘._«:ﬁmc.—v:..p,\.“_:m n r-ﬁ:_..e;—c:.n- innu
‘

| . value of f(x)atx
 aiven below. Find the va
| he “x vs f(x) 1s given be
13. a) The table of x vs

using Lagrange ﬁo_v_sci_.ﬁ:.

~ [ 15 / 3 ; au /
() | 025 / 2 | 20 #
I — " orl

.g Fit a straight line for the table of values using normal cquations
b) Fit a stre g

- ——
- —— —

oam Q

| I
J , Dependent variable v._ 2 “ 5 7 10
| B

—,— —

-

nurent
vt A dioy eis Apedis W poureiut



j. a) Derive Beta function,

[OR]

a(x) + (2n-3)Ppa(x) + Q: 7) Pra(x)+...
e the a_m,nP::m_ equation m. o

b) Show z::,xv.__n%

HM. mv mo_f. :
=0

| ‘ . OR]

ax2 Tayr =0, subject to u(0,y)= :Q.E u(x, SlmE wm
§ SECTION - C [3X10=30]
Answer Any THREE Questions.
16. Derive an oxvamm_oz for equation of heat flow in solids.
. L 2 0
17. Find that the matrix givenby 4=[2 -1 0| satisfies its own Eigen
0-0 1 ,

equation and hence find A"

18. Find the cosine transform of a function of x which is unity for 0< x < a

and zero for x > a. What is the function whose cosine transform is

.mﬂ:nﬁ

\ 71 p . \

19. Show that if m and n are inters, the value of ﬁr R?aﬁﬁ ax 1s cither 0 (or)

m Ao_.v

2n+1° .

20. Determine the mﬁmm% state temperature distribution of a thin rectangular
plate bounded by the lines x=0, x=1, y=0,y=b assuming that edges x=0,
x=l, y=0 are maintained at zero _ﬂaEﬁEmER and the edge y=b is

maintained at steady state temperature f(x).

— + Reg. No: e P ; l\u.

AUTONOMOUS )
] G .—. N. ARTS norrmmmﬁ i
(Affiliated to Madurai Kamaraj Un .
(Accredited by NAAC with ‘B’ Grade

R 2019
mzo SEMESTER EXAMINATION - 20<m3mm

] _ 19
Programme : M. Sc., Ecamam Date : 13.11.20 1 .c_:_.:_.
Course Code: 19PPHC11 Time: 10.002.m. to l.

Max. Marks :73

Course Title : Mathematical _u__wm_nm -1

]

* SECTION-A | [loX =10l
Answer ALL the Questions.
Choose the Correct Answer.
1. If *r’ is position vector and ‘A’ is a constant <no~ow then the value of curl
(AXxr)is |
[a] 0 o [b] A

[c] 2A T T 1d13(Ax)
2. The curl of a vector field is always

[a] a scalar [b] a vector

[c] a numeric [d] sometimes a scalar and

sometime a vector

3.1f A and B are orthogonal matrices, the product AB is
[a] symmetric

[¢] orthogonal - g

[b] antisymmetric

[d] unitary



_‘.__F. . - . -

Lmsriw
o matr; — | f_
i he study 0
la) 41 -1 _ are | 10. Laplace’s equation may be used int ’ of heat
|a] steady state temperature in a region containing source
lcjo and 49 [b] 0 and +1 . i ining no heat source
. 2 4] 1 and 2 [b] steady state temperature in a region containing

YUTICT Sepie el i [ i SOk -~

. Crics of function f(x) contains onl ) . [c] variable state temperature in a region with no HERLRUECE

(%) s HINs only cosine terms if functions

————

[d] variable state temperature in a region containing heat source.
SECTION-B (5 X7 =35|
Answer ALL the Questions.
. a) Show that curl @=@curl A + (grad®)xA.
_ |OR]

b) If (qi. q2. q1) are general orthogonal coordinate, then show that

la] ¢ -

an odd function of x

MIE o i
Ib] an even function of x .

¢l anex i i
[e]an exponential function containing real term on]
> nly

[d] itis not possible

O, - . nw— f 1 T, ﬁ )
Yur c m @

*is ) .
W :f..m - [b) =% _wr. and Vq are reciprocal system of vectors fori=1.23.
ss . a?ts? +mu qi
le] P2 . , : cos® —sind
. VaZeez d) == UWMI» 12. a) Find the eigen values and eigen vectors of >ur§@ cosd /
7o The value of Pu(1) is . s
[a] 0 T . IOR}
x .
_‘ 4 [b]1 b) Check whether the following vectors are linearly dependent or
c] -
o d] -1y independent: state which set forms a basis for V3(R)?
I is positive ::rmﬂ then the value of Jn is . D) (1.2,-3), (2,5,1), (-1, 1, 4)
[a] nt . . [b) (a-1)1 i) (1,2,3), (2,3,4), (3.4,5)
le] (n-2)1 [d] (n-1): . 13. 2) Bxpand as a Fourier series the function f(x) = x? in the interval —
Y ) ) N i N: ._AN
. The Laplace’s differential equation ig . m < x < 1 and hence show that Mm..~l+ﬂlﬂ+ =3
' . . - -
[a] Vig=0 [b] V2@=p [OR] -
[c] V2@=-1 [d) V=1 ~ b) Find the Fourier transform of the Gaussian distribution function

f(x)=Ne~**?*where N and « are constants.
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16.With . °r Any THREE Questions. : L
. é._ th neat diagram, explain in detail ab auesions - O—L»mﬁﬁ;cqczoz::f
17. What is multiplier 5 about field-effect transistor. g G .H N. ,&.mﬂ.ﬂm ¢ University)
N prier? Explaid the different types of multipliers. - o (Affiliated to Madurai Kamardj
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at'energy sensors in an:ﬁ_ (

19, Ummncmw the square

20. wa_mmmg the chemic , w..om_.»EE.o : M. Sc., Physics.
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S - SECTION - A X I

- . , Answer ALL the. Qm_nm:cum.
- e . \ . Orccmn the Correct Answer.

1. The field effect transistors (FET) are Em_o:Q carrier onma_mm u,

R - : . [a] forward bias _ [b] reverse bias

‘ o ‘ [c] <o__ﬁmmm|noMEO=ma device [d] current n‘o::.o:oa device
. ~~ | 2. The Thevenin voltage in the

. " [a] open circuit voltage . [b] short circuit voltage

'[c] open circuit and short o:o:: <o:mmm (d] node voltage

- ‘ 3. The open-loop voltage gain A of the op-amp is

(a] 0 . [b] 2

. o [ @  dione




1.\_:2 X
0f the follow:

— IQCA”. W m M: —n—_ — ‘ﬁ V = J-
dase _—‘OQEO_:OV. ﬂ:—n— phase ﬁ:m~0~ tion | |
C1 \ — . .
’ d = ﬁ _—

SECTION - B
Answer ALL the Questions.

l¢
] Zraconm bandwidth

[d] Increase noise

_
he Wei
a nole on Thevenin's theorem.

(OR]
and operation of diode.
| operational amplifier.

n _UH_H—Q OMO;—N—:— T
@ w _. . mv 2— e a

[a] Qv -

| b] 60° o
[¢] 180" Hau aoc
O The Schimitt ti 1o

b) Describe the construction
12. a) Write and explain the’ characteristics of an idea

|OR]

ooe
ggeris a very i
Y mimportant application in the

[a] integrator
[b] differentiator

[c] comparator
. [d] adder
b) Discuss the Bridge amplifier.

The condition of B
arthausen crit
erion of o :
—— scillation is
o apeo ) mS ApB =1
mnS« A =w ‘

S. Ina LC oscillat
or, t
. he m.o@:m:nvi of oscillation is LorC
‘ or C.

[a] propdrtional to square of

3. a) Write a short

note on positive and negative clampers.
[OR] -
b) What is the performance characteristics of analog switches.

enerator? mxﬁ_—mw.a it
[OR]

b) Discuss about short circuit protection.

:L n:._.moﬂu\ ﬁHOﬁOHAmOD& ,ﬁo .
_i.:x._n_un,:aoﬁ ow_rw_a&_:o " 14. a) What is pulsc g

d] inver e 3
[d] inversely proportional to square root of

: = 01
15. a) Discuss the classification of sensor.

[OR]
b) Explain the ?.mmmﬁm.wm:m,oa MPX2010.

] MHO// 1 :
1

-

addition lo Fmorm:om <o:mm@o
[a] Three . [b] Two
[c] One = [d] Five

- )



,,_.. .
, A.mv‘r_mﬁo:::n advantages of CVD. _
| L oZocf
. : E (AUT ON

oK) @..—..Z. »uww.ﬁm ﬁ@ﬂh&ﬁv@ ( iversity)

b) Descri . : .
: v. escribe Double Diffusion Method with neat diagram. amard) (1

liated t ?EQE.E.N wara] UV
Q‘NMH“H&M& by inﬁ.é:: B’ Gr ade)

m_.,.o SEMESTER EXA .

15. a) Explain the features of winter fog.

[OR] 1.,.ow..w=:.=o M. Sc., Physics .
M. Sc¢., - 10.00a.m.
Course Code: 19PPHE11 . M,_mr Marks 115

b) Explain about the-artificial cloud seeding. C Title : Crystal Growth
ourse Title : Crystal Grow -

SECTION - C [3X10=30) . pox =t
Answer Any THREE Questions. . SECTION - A
16. Discuss about models on surface roughness. ) ,>=w4<.9, ALL the Questions.
17. Explain Electro — Optic properties of KDP family crystals. . Choose the Correct ?smiaﬂ..
18. How will you produce cubic zirconia by skull melting process? 1. One of most common solvent used for crystallization s —
19: Describe various kinds of vapour growth processes. [a] water ‘o) syrup
20. Discuss about the factors affecting ice nucleation. [c] normal saline [d) sulphuric acid
m, 2. Usually crystals ate dried with helpof
\ {a] fan o b} autoclave
{c] filter paper ) {d] dryer
) 3. Solvent should dissolve large amount of solute at )
(a] cold temperature (b} room temperature
. [c] melting point . {d) boiling point
4. A 1sa :oaom,mznocw mixture of a solute in a solvent,

fa) solution- - : -~ |b)seed

{c) colloid \d\ E—Qo.cm



_——

T Isthe be

St mey| .
) ) 10d to grow
(4] _w_,:_m:: grow the bulk single crystals.

ann techni
. } 1que .
[¢] ¢ Zochralski Metl __ (5] Zone Melting Method
e s : cthod .
¢ Major practi [d] Verncuil Method
actical f; S
‘a_ factors to be considered during the growth of crystal

als

ront melt are

[a] volatility
. : b] chemi T
[c] melting point ) mmw .m._:@_,”:nm_ reactivity
I'he tormula for KDP is § the above
_:\_ KH2PO4 . H.U KD .
e - L a0
2H2S0a -

I'he diagr i
agram given bel
given below represents which of the given method?

I TULLING - .
1D p1rRECTION ‘ s

- growieg-

Gyctal T
welt
evuelble

heale

:u_.—

Q"""

o009

? t OW@EH (&
. m T H—.—@ﬁ.—.—oa

[c] Czochralski-method ¥ .

p—i

"~ [d] zone mélting method -

9.

Which of the following statements s ,..E:.._:,_,:c for

achieved by P w the melt

[a) Solidification 18 RESI
concentration gradient

|b] Soliditication is achicved by passin
temperature gradient.

lel _\._S:r..,:r,—,:,.: is achieved by ﬂ.u_m.x.:;., the e

concentration m.,:..,:c:».
1d) Liquefaction is achieved by passing the o
temperature gradient.

10. In the zone melting method

g the melt throuy

of the charge 1s

Srockbary

o

throuh

oo

Wt through @

Jelt through @

melted at any

time. .
[a] large part b} smart part
{d) anionic pant

, [c] solid part
SECTION —

11. a) Deriye Gibbs Thom
{OR}
b) Classify the types of crystal growth in

12. a) Withrneat diagram explain Const

~ b) Discuss abo
13.a) Describe Brid

geman technique with
[OR}

b) Explain Zpne Melting Technique i

B

Answer ALL the Questions.

son equation. for vapour.

detail.

ant Temperature Bath.
{OR) : :
ut solubility of KDP and ADP.

peat diagram.

in detail. .

—-3--

On



16,
17.

I8,
19.
20.

SECTION - C
Answer Any THREE Questions.

[3X10=210)

Discuss bo d S
L s about the dimensi \ s sion
imensional lattice types in two and three dimensions

Show that N
.____:. W :.r: 7.‘.,.&—.._::_..‘, constant for one dimensional array of ions of
w: r_.,s.:_:% Sign with a distance between successive 1ons is equal to 2 In 2.
o :...._::n the thermal resistivity of phonon gas with necat diagram.

€nve an expression for the Fermi energy of a free clectron gas in 3D.

Discuss about the Wigner- Seitz method

Reg. No: _

&.T.N. ARTS COLLEGE ( AUTONOMOUS)

(Afitiated 1o Maddurai Kamaraj Lniversind
(Accredied by NAAC Ceith B Grade)

END SEMESTER mXb_SHZ\pq.HOZ - NOVEMBER 2019
: . Date : 14.10.2019

Time: 10.000.m. to 1.00pan.
Mux. Marks :75

Programme : M. Sc., Physics
Course Code: ISPPHC3I
Course Title : Solid State Physics - 1

SECTION - A TR

Answer ALL the Questions.

Choose the Correct Answer,

1. The coordination pumber of NaCl Crystal is
[b] 6
(d] &

[a] 4
[e] 12

2. X-rays arc used for diffraction studies in crystals because

[a] the wavelength of radiation is ol the swme range as that ol
interntomic spacing

[b] X-rays penctrate the crystals

[¢] crystals have atoms/molecule capable of scattering N-rays

[d] we cannot usevisible light

\



01
’ :f.—'ﬂ
. M.
. - WA

5 on
1 .
NIBY Ladely L are bound by 10N - B |5 X
g o ’ . _ SO :
hstam '

c
. _ Y N ey Waals Ib] Bragg condition wnswer ALL the Questions.
R SIS mteracny P

iy on. . ) N 3

C sl are bound | \ 1} STt constants 11, a) Derive the Bt onditions i terms ol the reapros i) Lt
. . . W by the electro P . :
Posite o Y the electrostatic attraction of _jonsof |OR)

en.
b) Explain the stracture of hep wath neal diagram.

T__ charpe
RN d
(b] uncharged 12, 0) Discuss brielly about Vander Wall- London mlerachion

[e] neutral - .
[d] discharge- JORY
« ol cubic crystals

I Debve s i
ye model o is proporti
$ raong | | "
proj onal 1o . b) Describe about the elastic stittness constant

___.,,.,_ 7._3 | | [b] K? 13. a) Discuss briefly about the Ewnstein model tor density ol states
¢l 7, £ [d] VK LOR)
0. The c:_:_‘._r::c: of the phonons to the heat capacity of a crystal is called b) What is phonon? Explain about phonon momentuim in dewil
[a] Cian . . —E Cun 14. a) State and explain Hall effect.
lc] Dia (d] D3 \OR}

71 Hall coeffiel . A
cocfficient is positive, then the.material is called _ . b) ancrr a mathematical expression for electrical conductivity ol @

material and obtain Widemann ranz \aw. .

[a] insulator . : [b] p-type semiconductor

(] n-type mozioon a:n,nom, . [d] conductors. 15. a) Derive the equation of motion of an electron in an energy band
S.AUT=0K,ifE>Er, then F(E) = . ORI .

(O . [b] %2 ~ , _b) Whatis fermi surface? How will you construct the Fermi surface of

Qv S copper? . \

' b .
) “I'he scheme in which all bands are drawn in the first brillouin zones is

-

[a] extended zone ] [b) reduced zone

[c] periodic zone [d] mwnm._o&n N,oq._o
10. Energy gap cm?,mm: ﬁ:ouoo _umba and oomaco:o: dmba is AoHBoa as
[a] finite gmnmw.,am:a RN ?_ kinetic msnamw band
[c) forbidden energy band (d] vibrational energy cmsa . --3--

o, 8



ﬁg, 11
an. No: L 1 +—

G.T.N. b—wﬂw OOE.WQNA AUTONOMOUS)

aj University)

(Affiliated fo Madurai Kamard/ . h
o .N,_nm.qm;_.ah..\ by NAAC with 'B Qw:ﬁfgmmﬂ 01
END SEMESTER mXbZHZ_P._.HOZ - NOVE ‘ :
: 9
Programme : M.Sc., Physics Date : 16.11.201 -
Course Code: 18PPHC32 Time: :..Er..-:.. to _. p.m-
Course Title : Quantum Mechanics - [ Max. Marks 73
‘ SECTION - A (10X ]

Answer ALL the Questions.

Choose the Correct Answer.

1. Matter waves are also-called as
[b] stationary waves

[d] plane waves

[a] De-Broglic waves

_“& progressive waves

2. C:oﬂ.ﬁp& principle was given by
[a] Ax APx=h

[c] Ax APx=h -

3. If A*=A, then Aiscalledas _

‘\[b] Ax APx =z E
[d] Ax.APx =!I

[a] linear E Hermitian
[c] unitary [d] adjoint
the wv..B_co_

[b] <1
[dl =>

" 4, Dirac bra rotation is represented by

(a] 1>

-~




\
lomcmum op
CIi

la) iy Horfora Particle is given by b) Derive the time-dependent Schrodinger equation-
[c] i 9 [b] =inv : 12. a) Explain the types of matrices with examples-
"'E 1d] mi [OR] . illator
- the Cquation of ) ) . or b) Give the matrix theory of harmonic osciliatof
motion E,y, = Hy, , His called as _ 13. a) Explain the lincar and Hermitian operators. =
[a] Hamiltonian [b) Hermitian » |OR]
_ [¢] Hilbert constant [d] Heisenberg b) State the postulates of quantum mechanics.
- Ihe total angular momentum is denoted by the letter N 14. 2) Obtain the Clebsch-Gorden cocfficients for angular momenta.
SR b) 7 OR]  °
[} H . [d]R b) Explain the construction procedure for j, = 1/2and j,=1/2.
S Conmmuttion rules tor the angular momentum is givenby 15. a) Explain the evaluation of first order encrgy.
[a] [£4.J1=0 T b [H.=0 . (OR] -
el [V d=0 - [d] |H.J3 =0 b) Explain how the variation method is applied for the ground state of
Solittine of lines with electron spinsis givenby Helium atom.
L] Stark eftect [b] Zeeman effect ) SECTION - C [3X10=30)
[o] Fiest ouder eftvet [d] second order eftect Answer Any THREE Questions.

VoLhe thest mdu effeet of a time dependent perturbation leads to the 16. Solve the one-dimensional potential using Schrddinger's equation.

(4] entssion of ene l:_ 17. Give the Schrodinger picture for the equation of motion.

[b] absorption of energy

INES nn,\\mn and absorption 18, Explain ul\om cigen functions and eigen values,

|d] radiation of energy

of cueray 19, Explain how the cigen value of the total angular momentum is ohlmm d.
SECTION - B 15X 7= 3s) . 20. What is perturbation? Ln\x the stationary perturbation {or non- depenerate
Answer ALL the Questions. case.

1) Baplain how a wave function can be normalized? Give the physical
wterpretation of it

|OR]



15.a)s i
) State and €Xplain the Frank-Condon principle .

Gv Hon O | _
OW Y ;
uld You understand the vibrational coarse structure

SECTION-C

f

13X 10=30]
6. G . Answer Any THREE Questions.
- Give the matrix mnﬁnnmn:r.._:o: of symmetry operations.
17. En

umerate the Dzoina rotational cnergies of a diatomic molecule.

18. Explai
plain the basic components of IR spectrometer with neat mn:n_:u:n
diagram.

19. Discuss the concept | of polarizability of _do_nn:—m

NO Describe the <:u-.wn_o=m—_ analysis of band system.

Course Title : Molecular Spcectroscopy

e [T 11

,..a;.x G.T.N: ARTS COLLEGE (AuTONOMOUS,

(Affiliated to Madurai Kamaraj University)
(Accredited by NAAC with 'B’ Grade)

END SEMESTER EXAMINATION - NOVEMBER 201

Programme : M. Sc., Physics
Course Code: 18PPHC33

Date : 19.11.2019

Time: 10.00a.m to 1.00p.m.

Max. Marks mum

1. The number of ind=pendent operations in a group is called the

[\

L)

. In spherical tops, all the principal moments of inertia of a molecule ar.

- - SECTION - A

Answer ALL the Questions.

Choosec the Correct Answer.

[a] order
[c] identity
.—mu ﬁ::

[e] &

[a] non-zero

[c] equal

of the group.

1--

[b] symmetry

(d] multiplication

[b] Cs
[d1C

[b] distinct
T: inequal

[JO°N ) =

_ A molecule has no symmetry element present in following group

1

(8]



-6 line
ron spectrometer decrcascs a% the .

A8 hich of
the follow:
QSSM one show ower of photo clect

. arotational spectrum? 10. The resolving p
. ‘ [b] HF width of the soures
_L €S, d [b] Imcrease
(d] H2 [a] decreases

“Hevibration
[d] zero

al stretchi LSl : =
stretching frequencies of diatomic molecule depends on (€] _
c] equa

SECTION-B

[a] magnetic field i i
aet [b] atomic population .
] ; . Answer ALL the Questions.

[¢] temperature - : "[d] force constant
: 11. 2) Write a notc on symmetry clements.

- inee the nucleiin a polyatomic molecule do not always vibrate in a simple (OR]

harmonic manner, which of the following situation arises there? . R
. nomenclature for the symmetry species o pown

i . ici tline the Mulliken’s
[a] Harmonicity [b] Anharmonicity . b) Qutline the Mu : |
: groups.

¢] Fundame - - Infrared- — . . _
Le] Fundamental frequency (d) Infr evels and rotational spectrum of symmetric

. : oy . 12. a) Explain the allowed energy |
| he transition zone for Raman spectra 1s

; : top molecule.
[a] between S,o_.ﬂ:nw:m_ and rotational levels |OR]

~

[b] between electronic levels - ’ b) Demonstrate the microwave spectrometer with the help of a neat

diagram.

[¢] between magnetic levels of nuclei
. 13. a) The normal modes of vibration of CO; molecule are 7, = 1330 ecm™

[d] between Emm:a:n,_gn_m.oﬁ unpaired clectrons
U,= 667cm™! 3= 2349 cm’'. Evaluate the zero point energy of CO2

8. In vibrational Raman spectra, AJ n|+w.ﬁ.mu=mmno=m are associated with .
. N . ‘ molecule.
[a] P-branches . _ [b] Q- branches - ) [OR]

[c] R- branches [d] S -branches . ~ b) Explain the formation of hydrogen bond.

14. a) Give an account of polarization of Raman scattered light.

' I'he band head occurs in the P-branch with negative p valugs, if o

- aB>B - . Hsmww, ﬁ , ._OE
: b) How will you determine the structure of XY> type molecule?

[c]B' =B | [d]B'< B’ P

14 T1vL 0 w::*:::_iv;_ ﬁj._ :D_.-.J_._:.ﬁ DB_U_M.J/L —u._ 4 - .





{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }

