Y

Time :

Three hours . o : Mém\“ ety Sty

(a)

(@

()

(@)

()

. @

()

(a)

b)

(@

‘ irove np,(x)=2n- 1)x;-7,,_,' (x)=(n-1 ﬁ_z(x) .

_'Find Laplace Transform form of sinat.

A

(2636/3 )

FACULTY OF SCIENCYS - (G0 AE 59 “—}
M.Sc. (I Semester) EXAMINATION, sl
MATHEMATICAL PHYSICS g ‘ ,

Paper — 1 . ’ o
(Under Choice Based Credit System)

- Answer ALL questions. : S

All questions carry equal marks.
3 b (5 x 16 = 80)

ow that -Zn =ri—1. :

ynl
%PoweL(x) L F(-n; 1; x) .

_,__.—-—

Denve solution for the Legender dlffgrennal equatlon

Cr ' ___
Prove the orthogonahty condltl(ne'-of 540 polynomial. ‘\k‘ﬁx ’D

~ :
Show that Ym¥n = ﬁ(m n) 7(m+n/ : \\ &\‘;{)
/Find the values of y,,7 and y_. o 1 \\ N
2 N . - S
Solve the solution of differential. equatlon 36\
2 = ;
20 P o LR N\
: —gr_——_——.
_____’.—’———_——\—— ' -
Show Hyptrgeometnc functlon F (a B,7;x) in mteoral
. foim ( (1= z)"” 2L - xtyedt / e
B r-pyp T X

‘Find .the sécord aenvabve of hyper geometmc function
:F(a, B,y: x) ie, i F(a ﬂ . %)

’ | .Or
Solve” the solufion for confluent’ Hypergebmetnc function -

and shovs that | F, i(a, a; x) e* [P.T.O:]



5§ (1) Show that Fourier transform of a product of two functions
is equal to convolution integral.
(1)  Prove Fourier transform of a derivative of function f{t) is
in g(w).
»Or A
| () If f(s) is the Laplace trans (¢t), then show that
l
Laplace transform of F(g?) is -}-f =
, _Ad) If f(s) is the Laplace transform of f(t), then show that
|
i

Laplace trahsform of i%l =sf(s)-f(0).

) ‘
‘ X /OQ ’S’\( FQC\ X \
L3S 3 Je Rk
o e A\ )
5 \A\C/’é:t&‘\ O\I N /@ <
AN e
o &« 7 ¢
& 3\ 5 }\c égc . : @
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: Three hours
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FACUL’I‘Y or SC{ENéE
M.Sc. (I Semester) EXAMINATION,
Physics
CLASSICAL MECHANICS
Paper. —1II -
(Under CBCS)
Ma*imum : 80 marks

" Answer ALL questions.

<

All questions carry equal marks.

Answer the following:

@
®)
(©
(d)-

(a)
®

©.

(@

Explain with an example how ‘a constraint on the motion

_ freezes one degree of freedom.

Define Poisson bracket and then show  that

Obtain Eulers equat]ons of motion for a rotating rigid

body.
Explain the physical significarce of Hamilton’s
characteristic function. '

Stat,e and explain D’ Al_mebert's'pri n'ciplc..

. Derive Lagrange’s equatmn of motion from D Aleml)orts 5

principle. . -
) ¥ ~

Show that the Lagra'nglan is mvanant under rotatxoxml

motion. : '

Obtain the L‘_a.gra.x_lgi;m.of-a charged pérticle in an external
‘elect_i'oxfzagnetic ﬁelfi.- %) S ' .' ) L ‘[P.'I‘.OZ]..-«



g

- b 5,

(b)

(c)

@ .

4. (a)

(b)

(@
5. a)

®)
©

. , T
What js a canonical tranbformdtmn',

' i jant under
Show that the Poisson brackets arc mvari

canonical transformation.

Or ; 25 %
Obtain the Hamilton’s canonical equations of motion from ;
the principle of least action. - , :

Obtain Hamilton'’s capoxﬁcal equations of motion in terms
-of spherical co—ordinates. :

What are the Eulerian angular co-ordinates?

Show that Eulerian coordinates can be seen as three
successive rotations which transform from fixed co—
ordinate system to the moving co-ordinate syster.

Or

For the problem of a linear tri-atomic molecule obtain the
relation between the generalized coordinates and the
normal coordinates. r TR

Explain the ﬁethod of solving a mechanical problem with
hamilton—Jacobi method and use this method to obtain the :

solution of one dimensional harmonie 6's_cillator problem.- . |

Or

A -
e

Explain the importance of action-angle variaf‘bleg. .

Using action-angle variables determine the. frequency of -
one dimensional harmonic oscillator. g |
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FACULTY OF SCIENCE
M:Sc. (I Semester) EXAMINATION,
, Physics
Paper IIl — SOLID STATE PHYSICS

, (Under CBCS)
Time : Three hours "Maximum : 80 marks
Answer ALL questions.
All questions carry equal marks.
1.  Answer the following :

(a) Calculate atomic packmg factor for hcp structure

) EXplam group velomty and phase velocity of elastic waves.

(©0 What do you mean by effective mass of an electron?
Explain. > .

"(d) What is the- origin - of ferromagnétic domains? Explain_ )
hysteresis. - ,

(@) Define remprocal lattlce Dlshngmsh ‘between Ewald o
sphere - and- limiting sphere Discuss diffraction in -
reclprocal space.

* Or-

(b) Discuss’ vanous types of nanostructures "How, do you-
classify methods of preparatmn of nanomatenals"

" (a)  Discuss. the propagatlon of elastlc v1brafnons in a

monoatomic linear_lattice. How do- you determme the
dispersion relatwns" [ : .

s i, - Or-"-' . i ‘ Ei=

What are- phonons" DISCHSS ‘the theory of melastxc-

scattering of mreutrons by phonons ek

o9 206285

'
.



4.

(a)

(b)

(a)

(b)

What are the significant outcomes of Kronig — Penny
model? Discuss with necessary mathematical theory.

Or
ion of electrons in

Derive an expression for the concentratio
an intrinsic semiconductor.

- What are the characteristics of a ferromagnetic material?

How do you explain ferromagnetxsm m terms of the
exchange mtegrap

Or

Explain the Langeuin’s theory of diamagnetism and derive

an expression for the susceptibility.




Time 3 Howrs)

1

)
s

4.

’

Answer the following:
n) Lixplain, how does BIT works as o switeh?

| ey B0/ 107
T959/6
FACULEY OF SCHINCD
M.5e. ( Ht*nwnlw) Foxsmmination ‘
I'II""I(' .
Puper 1V
(Hlectronic Devices il Cireuits)

[Max. Marks = 150

Answer all questions,
Al questions carry equal marks,

b) Write a note on capeitor input filter,
¢)  Write u note on Darlington pair. — ‘ i

9.

n)

Describe the working of crystal of scillator, /
)
Ixplain the wmkmg and characteristics of solar cell with a neat (Imy)um

l\(b) Mescribe the construction and V-l (,lmxm,lcm.t:c of PEET.

(c)

(d).

Or

Deseribe the construction of SCR and explain its working as controlled power
rectificr. ; , '
Describe the construction and V-1 characteristics of,UJT with a neat cizeuit’
diagram. - ' e L :
What is electronic filter? Explain the construction and u?c’f‘kin;', of LC filter,
ixplain the working of Zener dhodce as voltﬂm regulator.

: Or . Figerd
What are the distinctions between linear and switching, regulator.
Xand L M79XX IC voltage regulators. ¢

(d) Expiain the working of LM78XX

(a) Discuss the classification of feed back topolo;,;cs

(b) -Explain the dmractcnstnca and (u,qucncy 1esSponsc: ol cmitter follower, K
Or " ) g 3 ] ' '

,66{ Write a note on classification of power ampllﬁ(,rs ’

(d) Explam the working of Class-A push ~pull amphf ier. wnh m,at urcmt dlld ;

' derive an cxprcssnon for cfficiency. _ f
(a)/\;:te a note on feed back concept and conditivns for oscdlatnons B, {j; 7
_ M) Explain the construction and working of' ‘Wein-Bridge oscxllator with a neat ,,;;

*circuit and dcrive the cxprcssxon for frequency.of oscillations, . .,Zw
I, Or ek I - o
.(c)- Write a note on classxﬁcahon of multivibrators. . . . /}g ‘
(d) Describe the construcuon and working of actable mulnvlbnator dnd dodxyf’“/"hc
" expression for, frequency of oscillations. . " , , /g?if e
. 12 2’} ‘i?;-?’k?, . P

p iy
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FACULTY OF SCIENCE
M.Sc. (1 Semester) Kxamination
PHYSICS
Paper lV' ’
| (Electronics D(:Vli(,(,'"; and Circuits)
(New)
Time 2 3 How ) ‘ C [Mux Marks : 80

Answer all questions,
All questions carry equal marks.
> . y tor o
L7 Answer the following:
(a)  Explain the working of Laser diode.
(b)Y Write a note on LM78XX series I1C voltagc regulators.

(¢) Explain the characteristics of “wnwx_ ,
(d)  Write a note on crystal oscillator.

| T2 (a) Txplain te construstion and characteristic of photo diode

(b) Explain the working of transistor as a switch:
Or
(¢} Explain.the construction and characteristics of SCR.

» ; (d) Explain, how SCR works as a controljed power rectifier.
é 3. (a) What is loﬁd line and operating point of a transistor circui? ‘ '
i i {b) Explain the s labxluahon in self-bias transistor circuit against variation of
P Ver an_d f3 e — - —
o | or
“" (c) What are the distinctions between linear and switching-regulators? )
- (4. Explam Ihe construction and workmg of swntchmg‘modc power supply.

x4 jﬂ)/b«plam trcqucncv respanse of RC- couplcd CE amphf'cr with'a nc;at'd_iagram_
(b) Write a note on Bode plot.
. y . Or - : .

. (¢) Discuss the cmsnﬁcauon of push-pull amphﬂers . .

(d) Explain the construction and warking of Class A push pull amplifier w;th a neaé
c1rcu1t and mention its demerits -
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(4)  Whats Barkhausen criterion? \/

b) Explain the construction and working of RC phase-shift oscillator and derive the

(c)

- (d)

expression for frequency of oscillations.
Or i
What are the distinctions among astable, monostable and bistable multivibrators.

Explain the construction and working of astable multivibrator with necessary
diagram and deduce the expression-for frequency of oscillation.
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t FACUHI T Y OF SCIENCE

i .

; M.Se (I Semiestery Faantination

; PHYSICS

s Paper 1

] A

,‘ (Matheimaucal Physics) )

4 - o

i : - ez - %

! 7ins 2 3 Hours] d¥os Marks ~ 5 C\

{ Answer all guestions - (/@ 6\/}/
All questions carrv equal marks (Pn

$¢9 AR \p

|
/ i Write short notes on the following : -
| ; - =z %
I : M\v that A\ (x) = 2n H, | (x] s %ﬁ'i\ Q’\' ) C\

» . - i ATNE

Ll 'd ¢

. /g)«)ﬁow that B (n.nn) = f#i . i )C‘)
‘ mn R _ \tg
: - =\
! A i) Yshow that Fola B ty= o XA =B 9 61W e
£ s Fy-alv-p g :

‘md the Laplae transfornm of sin / (al).

i
|
i
f
i
i
£

| {
,ﬁ 127 (a) Use Frobenius me*hod to solve the o ierential cquation.
| ‘ R -
§ 1 d2 d
i § -——2—2.\:-‘—'/+2ny=0
§ 2 d
! dx X ) )
()
Show that coo conecon lor the eriheeeains of Hemte polai nn £
.' “a 2 . . ] . -
le Pi ) M, )68 = 27 8 da )
4 o - . ) o - . . N
5 s reaf P &
= ,: T N TR E ' ) y : : .
. Ly Shonve v L a3~ 2 e = v adwere Y (whasthe D azuciic vy s rumened
) ~ _ £y TR ) ot o Pulstts 2 ’
) : Cr=i () - ) ‘
: of degrec Shs . - . N ié;/;-;”
< i 25 i . s ! & uisl i £
: . : i P
’ : e
Y. Prove that for avacne pelyransal the onthegonality condine s iy .
- = 'y * N 2 - P
¢ . ° ’(:;&’?
- ‘ > . 5 b ¢
et n e i) dy s a e : e R i .
i - - - L d ,*h/
= : A
- o o - . - . ST A (
: S S~
‘e - . e . -
. . N " i .‘f{i
i - - ol ‘iE’ .
s - & . 4 -
at e - - - - ,"‘.,c}‘»‘
3 . # Wl .
Te i - . g - ke
F % p
N 2 o ,M. .-
® i, - AR : ﬁ';;’-’ -
- " = 3 . 5 T _ s 5 = . = . «
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(&) (1)  Show that A

uy e = |l (a,0; x)-

{h) Solve the confluent hypergeometric equation.

dy -
=2 4 (Y- x) —= -
6% )dx

{vl I'rove that F(1) = '2‘—
i

transform of F(s).

(*-)_ ..Slulc and prove convolution theorem for Fourier transforms,

a ~ I &
< 1A e, x) = Y A (e 1y 1 LX)

Or

ay=0,

€+l

[ J(s)1e® ds where F(1) is inverse Laplace

Cc-ro

Or

(v1 Ind the Fourier transiorm of Eu

J428/140

5 !

LAY

\\:{'/ 4

-

) 5
o
- ) - i - pe
y TR
77
L2 4
: : a7
S . )
.- <
oy
» ]
. v ‘,'%“' 4
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: 2
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FACULTY OF 3CIENCE

%
| M.Sc. EXAMINATION

f First Semester g
; _ Physics s
. ¢ MATHEMATICAL PHYSICS
fg Paper — I
i Tizne : Three hours Mexirum : 300 marks
‘ Answer ALL questions.
}
-
All questions carry egual marks.
| N 3
i P) Write short notes on the following : ’
z Y
{
5 « Y@ Show that 2xH,(x)=2n H, (-H, (). "
£ /
i DING! _
f : P-4 b (b}~ Define Leta and gamma functions.
AV 2 o S s C@gm@
)Y ow that ,F, (a, g, ey \/C
7’, 1) -
‘& C e : r-al7-p )
\ =
DN .
>~ (4%~ Find Laplace transform of sinh {at).
o7 (O . ) B
/ : f _ 5 ' R : C.
/9 iz} Setee Hermite differential cguaiinn
. 5
s A,
?7—'- - 20 2 Qe G *
. “«» " (&80 -
crn T hoime Goconslmd.
.. )
C:
2 Of Frobasing meiing. . .
2t L0 (x) X)Lk whdve L0 i the Faguerre’s P
. > a" w. ~_ = g
< s % ‘ b 4,"’"4;
: . .. : iy
3 - ; '__ ] . ’:J;”
: i)m L "gr'errec (’xfmr(r i: ] LQG vt find e paiymomial | %l
. : . s : vy . ] K i}) i:o'y"Zf" i . i
. . : B - , <o .- &
. -4
i . ot . i
: . ; Y . 1 - = ‘;‘?Pih' # i ¥
b —y 7 < P .



' vr i Wi f{,”f,-',;'i:‘:," &
. ‘nmy arnow Lhoat L2 g
dq (a) On the bacis of hypargeometnc functicn 500

staten:.cnt is correct :

BEPPERES o1 ’;['f,i (3:34"
" the series stops at pt» and g% term respictavely as

{p+q+1)" term”.

Or

()~ Solve the confluent hypergeometric e‘l“ﬁ""""on

d’y - dy

—_— —-x)— -y = O .

* dx? fr-x) dx Y

5. 712} Whatis meant by Fourier transform?

(b)  Prove that the Fourier transform of the squared modulus of a funciicn 1z
g:ven by self convolution integral.
Or -
(¢ Define Laplace transform.

If {F(8)}= f(s), then prove that L [FUt)}=s f(s)-F(0),

(d)  Find the Laplace transform of cush (at).'
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Time : Three hourg

1. Write
(a)

w/)

o e i
(3428/11)
: |2, 00 L5011
FACULITY OF SCIENCE ' '
M.Se. (I Sementery BXAMINATION. .
Physics
MATHEMATICAL PHYSICS
Paper —1

Maximum ; 80 marks

Answer ALL queations. -
All questions carry equal marks.
short notes on the following : \‘j—

For Hermite polynomials show that \ﬁ/

H,(x)=

Define beta and gamna functions,

e

\
d ., a ., 1
s ¢). Show that —, F, ((1, Y, x):—, [',(a+l, r+l;x), .
: , < dx % . T
(d State and -prove convolutian  theorem for Fourier
transforms.
1
i.* (a) /Find the solution of second order differential equation -
d’y dy ‘
—-Z g ——-+02y.=[(x). ’
dx’ Y dx . . ) ' e y
Where ay, a, are constants and f(x) is a function of x. 4
; Vg
. . . ! . -, /;;:}«l
; r'. .- ) ! 2 - . ”I/’/‘»,,_ .
. O 5 . . - . ‘;:”:;2
. /’-";
) © Prove the orthogonality relation for Hermite polynomijal - ;f/’zfjé )
‘ . - 2 » " > 5 ’{’f;’;:';
- ~y > . n ¥ . _ . ! A ,'.57‘. »
\\0 - [e K. (x)H“(x)dx =2 n.«/;é'm ; K7
. —;- . N . . S - ) “ 7?{
v 4 . . . . y //’,i
K . - sy 40'/
s
g . Sy
. B “,
- i . Wé.
< = . o ;’;,"‘/
; . 7 :
. ) T
4
Y 0 //"0,2 s
iy i B 2
. . : . : : B o ,,,"‘{r;/‘ . > .



¢
8}

: : A
(b) Show that PA(COSU)L‘(—l); F,[n-+1.~rb,l:<305"i) where

Lodx

ey

(@) With the help of beta function cvaluate 6[\/1 g

Al l-
. X . ) Jlynomialss
&Abmin Rodrigues formula for Laguerre poLytiz—~

Or

) . : oo differential e uation.
() Obtain a series solution for Laguerre differential €q o

(1‘6’#;' Solve the hypergeometric differential equation :

x(l»x)—cﬂ)—}4 [7—((” /}H)x]-(pi'-a/}y: 0 about x=0.
dx? dx |

Or

2F, is the hypergeometric function.
-

(a) Define Fourier transform and discuss its properties. State

and prove Parseval's theorem.

Or

(b) Show that the transform of a product of two functions in

given by a convolution integral.

: b =

(¢) Find the Laplace transform of cosh (at).
,X'
. - i . 3 s %
. % s
: . " . ; a%:‘. ".4
. . A . %’T? b
2 342811 .S
i ) ‘vf"‘f ,
7 b et T 4'}".}:} §i oF
s
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Time : Three Hours]

FACULTY OF SCIENCE,
M.Sc. (I-Semester) Examination
PHYSICS
(Classical Mechanics)

Paper—II
[Maximum Marl

Note :— (1) Answer ALL questions,
(2) Al questions carry equal marks.

! Answer the following -—

* %
(b)

(a) Distinguish between holonomic and non-holonomic constraints giving suitable exa

Define Poisson Bracket. Evaluate the value of [F, q] and [F, p,] where F is a function

and p’s. .
ents cf inertia for a thin rod of length’

L e -
<66(Fmd the principal axes and the principal mom g™

(d) Define Hamilton’s characteristic function.

2. (a)
(b

by

_X{(c)
ke
-(d)
".i‘l‘m.i
3. (a)

e glag

LTB—9204

prnciple, obtain the Lagrange’s equation ¢f ma

Starting from Hamilton’s variational
Construct the Lagrangian and equation of motion ofa spher;- al pendulum placedina v

gravitationai field. .
/ OR

What is a cyclic coordinate 2 What are the physical conscquences if one ot the coord .

in Lagrangian is cyclic ? Give examples.
— .
nergy and angular momentum f:om the spacc

Derive the laws of conservation of ¢
properites of the Lagrangian. -
do you understand by Canonical Transformation ? Obtain

the gencral transform

What
equagions for different types of gererating functiofs




(b) Show that the tr2nsformation
Q ~ap, P, = pq. a0 f # 0 is canorschl, and the t 43""””‘%”%%

.

[v.S H - "”Jﬁ”
OR

(c) Define Hamiltonian of a system and obtsin the canonical equations of trotiog
~otionof a dmg;cd paﬂrk ifi thete,

(d) Obtzin the Hamiltonian and hence "equation of 1

nedic. hidd
(2) Derive an expression for kinsgic encrgy of 3 rigid body and show that
M
T 5
and
M=l

where | 13 the incrina tensor. Also show that

- ,'fzﬁu) /

-

1
T.-;IL0.0, =
OR
) Coastruet Cayley-Klein parameters and obtain lh' relationship between these and §
Euley's  aagia
5 (a) Discucss ! beration and rotation with respeet to » periodic system with one degre. o fie
dem Define Act ve-asgle variables and outline the inethod of obtaining ﬁmiw.: :::

(b) Otexinthe Erquency of coc-dimemsion! harmogic oscillator by the method of Action

:v\a;h variables ) P S
: on

Ac) Obtanthe Hamulior: Jacobs equation fos & qer hanieal svsiem. How i modit.

’v(t,t.‘. SYHICT™ #3 Contervative ?
(¢} Apply Hamilion lamb: cquaxm tn ohum the solution of one d:mcmimﬂ e

-

£S 3

7
¥
w a hu,unum(.mn‘“ . s e
- x ' : = . é
% % - . i
, | A@"
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FAGULTY OF SCIENCE :
M.Sc. EXAMINATION .
Fir;st Scmnester , ;
Physics . _
SOLID STATE PHYSICS
Paper — 111 .
Time : Three hours Maximum : 100 marks

Answer ALL questions.

All questions carry equal marks.

(a) Calculate paclung factors for béc and hep structmezy

1.
(1)7” Define group velocity and phase velocity./
(c)  Discuss the concept of a ‘hole’ in semiconductors. &
(d) Write a note on ferromagnetic domains and domain wall thickness. /
2. - (a) Explain diffraction of X-rays by a simple space lattice according to Von
Laue and derive Laue equations. ’
(b) Discuss X-ray diffracticn according to\Bragg and derive Bragg's L2Wand L ’
show that the Laue equations nd Bragg equation 1or X-ray diffraction are
2quivalent. ’ . ' ’
Or
(c)  Discuss tho seven basic erystal systems along with their characteristics. )
Vs 12slua Liee e aenss Giteiide stiucture, and el Sl o
with the heip of diagrams )
(¢} Discuss the Liomic packing in crystals with simple cubic structore by

"defining various terms inveived.

(22”7 Discuss witi: neesssary theory the vibrational medes of a diateinic e

laltice and explain lhe vib:rauons of particles in dcousfical and optical branthes. -
Expiain the salient fcaturces of the dispersion curves. —
) : or - Lo . _ o ’

. - .

(b} Discuss the anburmenic effects on the energy “associated with latlics

vibrations. .
| (cj  Discuss, the thernral expansion of solids and calculate the ccefficient of

Z?:.-::‘r:'.;ﬂ expansicn in terms ¢f 1nean displacement of thé atoms. o

‘eon ollission precesser and explain whal are Navien

() Discuss phe
Umklany processes. ) By . e SHRS
. Y ¢ . e . - pi -
* N i P : eI .
2 in SR TR
siarliad SR A, ot
o s . 5 - . . y - -’ ) -



in detail the Kromg-Penny model for the matien of elettron in a

“ola) Discuss

Vioeh e natantral . . .
sireae patentind and explain the conclusions that can be drawn.

Or

o Nistivmn e N o ] " .
) L stinguish between mtrinsic and extrinsic serniconductors.

1‘(‘) Jarive > e ] S - . . " . .
s Darive an expression for the carrier concentration in an intrinsic semi
tncucler, : S

() Bxp al { o
‘ "nr“'i-n'f‘ ;;un with necessary quantum theory the -temperature dependence of
WELISRALGH lor § ic s - -
B e o *‘i" paramagnetic materials and compare the theory with experiment
e tenvions and iron group jons. .

\

Or
thh) D
th iscuss X 1
the concept of Heisenberg - exchange interaction in the
Tl o fe sl : :
tetrciiiian of the Weig z .
2 ssfield and obtaj T
o iR . a obtain Bloch T2
ssienaine: af magnetisation., B
\;é%
- - Lt
; i
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FACULTY OF SCIENCE,

| () . - . £
[Lida S0 Lussy
M.Sc. (I Semester) Examination e
PHYSICS
Paper 11
(Solid State Physics)

Time : 3 Hours) (Max. Marks : 80

Answer all questions,
All questions carry equal marks.
1. Write notes on the following :
(2) Electron and neutron diffraction.

(b) Infrared absorption by ionic crystals,
(c) Constant energy surfzjm/ad/BdIIOLlixl zones.
(d) Concept of r'nagnons.. '
2. (a) Define Atomic Packing Factor (APF). Calculate APF for B

Or

(b) Explain the concept of reciprocal lattice and its construction. What is Ewald
Sphere and explain its significance?

<.cand hi.c.p structures.

iscuss the case of lattice vibrations of monoatomic linear lattice. Apply the
same to a finite lattice and discuss the vibrational modes.

Or

-(b) What are phonons? Determine the dispersion relations experiment

ally using in
clastic scattering of neutrons by phonons.

4. (a) Using Knowing penny model explain the formation of allowed and forbidden
10wing penny mode
regions in E-K Curve and hence the cnergy bands. . 3 om

Or

(b) As a consequence of K-P model explain the vanation of v
and effective mass of the electron from bottom to to
band.

elocity, accélgr‘ati’on
p of the allowed energy

characteristics behaviour of ferr‘(/)magnctic matenals. |
Or

5. (a) Whatarethe postulates of Weiss thtory of ferromaénetfsm. Discuss in detail the

(b) Obtain an expression for the temperature. dependance of sponta'rie(_)us-"\
magnetisation. ' Ee e
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FACULTY OF SCIENCE
M.Sc, (I-Semester) Examination
+ PHYSICS
(Electronic Devices and Circuits)

Pa pgr—--l \'4
{Ma/ i Marks

Time : Three Hours] :
Note :— (1) Answer ALL questions.

(2) Al questions carry equzl marks.

1. Answer the following :
(a) What is thermal stabilization ?
(b) Write a brief note on photodiode. - '

(c) Explain the function of emitter capacitance in an amplifier

(d) Give lh.c advantages of negative feedback in circuits.
2. (a) Explain transistor biasing and obtain the expression for stability factor under self bizs
OR
(b) Give the analysis of common source’ FET amplifier regarding its frequercy and
8 response. . : N :
(a) What is full wave recl;ﬁcalxon 2 Obtaiii an exprcs';lon for ef"l":r:nc‘, in 2 full wave 225
e <t b«t 323 . OR gt
(b) Explainthe construct torof UJT and give d-‘*'axl’d account f its charecterisics 3
4. (2) Explain the gain-frequency response of a CE amplifier and obtain the expression idr
‘r':",iA frequency gain. ' - - - ) ’ - .
: e OR ; - e
. LTB—9206 . ‘ ' :
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FACULTY OF SCIENCE
-M.Sc. (I Semester) EXAMINATION.

Physxcs

- ELECTRONIC DEVICES AND CIRCUITS -
Paper —Iv
'Iﬁhé g Thl;eé hour's. ) - Max.imum : 80 marks
- Answer ALL questions.
All queétigns, carry equal marks.
' 1. 'Answer the followirg :
Explain biasing of & photo diode and sketch the
characteristics.

What is ripple factor and conversion efficiency of a rectifier?
Explain. -

: | Bow  do you clascify amplifiers based on feedback
] 6/’({ topologie :? A

>Y€- (d) What is Barkhau sen criteria? Give the classification of

Ll
T illators.
}\‘?? 7 oscillators
2

(a) Describe the FET construction. Explain its V-l

w2,
'\’} characteéristics. How FET is used as a Voltage vanable

Resistor (VVR)
' Or
(b) Give the construction of SCR with its equivalent circuit

using BJT symbols and Draw its V-1 charactenstics.
Explain controlled pov-er rectification.

3. (a) Describe briefly how LC and RC 7 type filters can be used _

with a rectifier circuit to reduce the ripple voltage with the
help of necessary exprt:ssion.‘ What are variable 1C voltage

)

W

\

regulators? : ) e

“Or

b/ g AR N ) S .
A (b) Explain the Fuliwave rectifier circait with u nea: d'?gram

\
/\ and its working. Give a ncat sketch of switch Mude Pow er .

¢ supply (SMPS) and explam iLs action.
ol Sen

5

o



—3
-t

(a)

()

(a)

' bandwidth product in the

(b

~.
£

r

Gaevan,

_Give the analysis 0

Sketch the circuit of a phase

ow, tid

pled amplifier ot ] i
of pain

f an RC cou
in the concept

Expla
amplifier.

and high . frequencics.

‘Or
gram of a Clags A push pull power
What is the

Drew the circuit dia
necessary analysis.
d with a

amplifier and give the
maximum efficiency. that can be obtaine
transformer coupling? Mention the merits and demerito of
class A operation in power amplifiers. '

shift oscillator and derive the
a phase shift oscillator.

expreasion for the frequency term in
r which this oscillator

What is the range of frequencies fo
can be adopted? What are relaxation oscillators?

Or

tSl::etch the neat circuit of an Hartley oscillator and obtain
he expression for its frequency of oscillations, Give the
_circuit :?Jggram of an astable multivibrator. ‘
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P © - PHYSICS
S - Paper il

SR i ) .(Clz_zssical Mcchan_]ics)

Answel ajl quemou:
All questions car ¥ equal marks.

Answer the following: . .

(|) cxp!a.n the principle of virtual work
)4

-%b) What 1s the physical SLgmhcancc of Hamxlloman"

i
i J/

i ) Write down the com
1

their derivativ es. x

(d) Write a note en action-angle vanables

(b) Obtain the ngrangc‘s equation of motion for a
; Or

{c) Explain how the Lagrange’s equations of motion ge

veleerty pcnacnl force.

{(d) Sctup the lLagrangian of 2
electromagnctic ficld.

(a) Obtun the amiltons caualions ot motion from the principle ot}

(D) Obtara the hmilions cquations of imohon fog
coordmarcs.
Or

Explam what 18 a canomcal tansformation.

-

i{c)
(4} Show that the transiormation

2p) T anl) gnd p= ("p) .»\()

Aot

[ O TR I

s e paricic e n

[Max. Marks - 80

ponents of angular velocity in tenns of Euler angles sund
< ) . ’ . _\h‘—'—“

i é{(a) Obtain the Lag*anae s equation of-notion frenr kamittons vanationai princple.

ympound pendulum

et modilied ai the presence of

charged particle in the presence ol exiernal

Heast RTRITEN

"\('ltl :|l

‘\_




|

" ! avley ‘

SO e e el lwl\\‘q““‘ ‘““(: '
I

) |
COF Wb e e elerian o dinatel

S T e kit ety
s visloeqy
Pl Ll the procedune ool e g
O el et

(I AR o el fethod (o solv
()

[ftatici of v

("}/’“lkl‘llw e ethod of kb
Ineolit squition

Wi Mt

(O Hu; &0y ol [
g e

o facol
tethod of seoparation

H

—
(00 W e e Cvley (Lo ptieted

[ Variabley

AT
et ptteietecs and Balec angles

Vol i body i tere oF ineitit Hs0)

[ation Gl o fnechanical protlem with the

e the prolden o o simple pendutu,

actables i solving mechamcal problem

vauaton et hanmonic osvillator by

R SEEN STy

{
SR

;§

&

N
A&
Y

N
R
RN



_Time ;

! ..'@3_9/9, AT G

.- . FACULTY OF SCIENGE . | BT Lo ad et ld

M.Sc. (I Semester) EXAMINATION.
F s f .Ph,vsics :
CLASSICAL MECHANICS - -

Paper — 11
Thre_e hours Maximum : §60 marks -
) Answer AL questions. i
CAli questions carry equal marks. L_/,b e
. )(LJ'“

1. Anawer the fo’lowuw

b&ﬂ) Show ‘that the generalized momentum con_]ugate toa cyclic

co- ordmaLe 1s 4 constant of motion.

(b) -Show that if F and .G are integrals of motion, then 80 is
i their Poisson bracket. :

AV i
i ‘-1 (&/Wnte down the components of angular velocity in terms of
ﬁ,_;)) ! Euler angles and their dentvatives. 2

(d}  Write a note on Hamiiton’s characteristic function. H(‘“U 24
U by S Keilr
- %Ob ain the Lagiinge’ s equation of motion from Hanilton’s ~—
= n'zuo'm‘ orincipie. “'! Y

-
-

{h) Ootdn the Lagrange’s equation of wmotion for a smaple
'L\"\/

pendulum
Or

What i i3 D’Albembert’s principle and obtain Lagrange’ s
eguation of motion?

What is the physicul s gnticance of the Hamnllon\an'

()b(am the caronical equations of motion of a charged
particle in an externai o] iectromagnetic fieid.

O
Piefine cancrical transfiyrmaiion, /
sy that Passon Bracleis are ivcime st andier CANOE G

translorniiien.



5.

?
"What mc Fulerian angular co- -ordinates?

By, T 2 g

AN 5 B}
he cayley- klmn pnrdm« sters?

(n\é What are t bl
%l Dorive the rel: ition hutwm‘n ('“}’l"}"k]“” parameters and
'J’ 1) q
wold Buler angles. ' :
g .
» \_.// ' Or G

" Detivaan expression for thé rotational kinetic energy of a o

rxgld.body. ; |
Obtain the Hamilton —Jacobi equation from Canonical

t, rmlt;m'mntion

Using Hamilton - Jacobi method solve the problem of a

5xmple pendulum.
Or
Explain what are the action — ang]e'variables.

Determine the frequency of one dimensional harmonic

oscillator by the method of action-angle variables.
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FACULTY OF SCIENCE.

e : . - M.Se EXAMINATION, : ;2

) sy ! * -Fitst Semester )

L : i . ' - Thysiecs = . -
- o CLASSICAL MECHANICS . '

Paper — [T .

Timgz: Three Keurs - ‘ S e < 7 Maximum : 100 marks

. Answer ALL questions,

All questions carry equal marks.

1. Answer the following. .’ _

G . () Construct the 'La'grangiah. and the equati(;n of motion of a simple
pendulum placed in a gravitational field. ' '

(b) Dectermine the Hamiltonian of an anharmonic oscillator, if its Lagrangian
Is given by ‘ .

g | R : .2
O —1wx? -ax’ + Pxx,
2 2
(c) What are principal moments of inertia? State and prove the parallel-axis
thcorem. S
() wefine setion-Angic variablos

2. &) What are constrainis of molion? Define gereralised coordinates. ¥uplain
| cE with exaniples. - S

(b} Construct the f.azrancian and obinin the equatiens of nmwotion of a

Ceplanur deuble perdulum plased in a uniform gravitational ficld. T
—_— T
e

Or

;/('c) From D’Alembert’s principle derive the cquations of motion of an
r-particle system. Show thait. jor a conservative s¥stem, Lhese reduce t¢ Lagrangian
cequations of moticn. ) : - s

3.v7(a) Determine the Heesiiitonian of a free particle in Cartesian, cylindrical and

sphesical polar ceordinates.

(5} Consivuct the Hazziliiouin andech@ibnithé ehuationtsimotlion of a simiplc
s 3 {

pendulum,
B | Or
, R o
* PR 5 -~
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(h) l)mavu Fnles s auation for rigid body wotion in & furce field, Vse thisss ty
hl Lain i aomplate wolation of Che gwob s of fre /,mu/m of # gyt Hif A! f/;;;

’ 4
ﬁf’*" (ﬂ) ”hs(‘lmnﬂmHmmHlm ducobil theory of ninechanicnl systonn

‘e

2 { ] i
| (h) Datcribi in“dotail i msthod of ;rp,mnl,mn vl yarintles i slving
Haniltan-dacobi squation,

e s e - = -
1

o . . Or

o s

(quntion for Kr'plt-t’:: pobler and outiing the

! AT

(¢) Sol up Hm Hamilton-Jacobi o
;'mumhn ool N)Ivim, Hm i,

7
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. A( UL l\’ OFSCIENCE -+
. o M.Se (1 Semester) “Examination”
’ PHYSICS
Paper 11 o4
,(ff?lassical Mechanics)

- Tmc:3Hows) .- . - | (Max, Marks : 80

Answer all questions.
- . All questions carry equal marks.
1. Answer the following: ’

“(a) What is the advantage of L agrangmn formulation of mechanics over Newtonian
formulation. © == :
(b) !f two dynamical variables F and ‘G are integrals of motion then show that theic
¥6(901530:1 bracket is also a constant of motion,
Express the components of angular velocity in terms of Euler angles and their
time derivatives. e Sredes.
. (d} Explain the importance ot action-angle variables.
Z.J(a) What is D’Alembet’s principle? Derive Lagranges cquations of motion ﬁom
this pnn01plc for conservative system. ..
- - Or
. (b) Explain how the Lagranges equations of motion get modxﬁed in the presence of
_velocity dependent forces. i
(c) Set-up the Lagrangian for a charged partlcle n the presence of extcmal
electromagnetic ﬁe]d

3 (a) Obtain the Hamilton’s canomcal equations of motion from the principle of least

. action.
(b) Obtain the Hamiltons equations of motion for a compound pendulum.

Or
(c) Define Poisson bracket. What are the properties of Poisson brackets.
(d) Show that Poisson brackets are invariant under canonical transformation.

'\A % Define Euler’s angles for the orientation of a rigid body and show that these can
: be seen as three successive rotations Wthh take us from fixed axes system to i

the moving axes system.
Or

Explain the precessional motion with and without mutation in the case of a
spinning heavy symmetrical top. :
S saeals
. Explain the method of solving a mechanical problem with tile Hamilton Jacobi 4%
~ /N method and use this method to obtain the solution of a ID harmonic oscnllator,‘

problem. .
P Or

(93]
sV
o

“(b) Setup Hamilton-Jacobi equation for Kepler’s problem and obtain KCQ)}&‘ thlrd
- \_‘____\_______—)
law of planetary motion. y



e A G, o - AL
e i ' e
V ) ~ : 0% i k!
- 7. . 7t . 'FACULTYOFSCIENCE R
s n T Aot A M.Sc: (I-Semester) Examination ) . -
Co T T Tpmysis ‘ _ =
2 *° " (Solid State Physicﬁ) ' . ) ek
3 . Pagcr-’—lll 5
- Time : Three Howrs] * - - y [Maximum Marks
3= : ; : " ‘Note :— (1) Answer ALL questions. - ' i
] _ g , (2) All questions carry equal marks.
'.- (a) Explain how ncutron diffraction is advantageous over X-ray diffraction.
é’ﬁ) Explain what is inﬁarcd-absorbtion in ionfc cn}stal;.
3= - _(é) Explain quantitatively the cHective mass of aa clectron.
~ (d) Discuss the principle of adiabatic demiagnetisation.
2. 4 Dcﬁnc ﬁxc terms :
€& (i) Lattice -\
(i) Basis .~ \
g(m) Crystal structure _\ ]
11y) Umt cell \
561,(" ) Pount.group L
(w) Space group -4
b) What are symmetry elements ? [llustrate various symmetry elements present in a cube
g(c) Show analytically that a five-fold rotaticn axis does not exist in a crystal latlice.
g s
(d) Explain the concept ¢f reciprocal lattice and describe how the reciprocal lattice of a s
Lisee o\ lattice canbe constructed.
e the relations between primitive translation vectors of direct latticc and recip

(e) Denv
et lattice.

LTB—9205
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) (Sohid State Physics) .
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‘ ‘ T Maswer all guestions. -
\ ‘ AN (]ll(\\'(t\(}‘u.\‘ C(“-)), ‘-“[“(H’ marks. -
Pt : ™ ; Y ‘
: WVite ‘nom\ on the l(\”()\vuu,‘: ‘ o
1a)  Catbon nanotubes. ' ?
b)Y Concept of phonon. .
'C) Lonstant energy surface and brillouin 2one, ‘ s
. d) Quenching of orbital angular momentum, ‘
Q) D*S('“&!\H»\“{ between the Lane treatment and Bragg treatment of X-ray diflvaction,
.. Hence Q‘blmn‘Lanc equations.and Bragg relation and show that they are cquivalen
Or
b) DlSiuSS the dHfraction in reciprocal space and obtain Nragg’s law in vector (oo
Explan the diffraction with the help of Ewald sphere.
o
(a) Discuss the vibrational modes of a diatomic hinear lattice and obtain exprension
N N N ________._....—J"
for nfrared absomption frequency.
Qr
(h)  \What are phoneas? Describe and expling expeiimental techngue to deterine
hspersion relanons using inclastic seattering of neutrons by phonons
(a) Siate and prove Block thearem.
™

(h) Using the conclustons driwn trom Kronig penny model descuibe the motian al
according to the band theary. Obtam the cquation e

193874 ’

R

Or

elections m ane dimension
sleciive mase and cxplain the factor

Mictienisd onven: metals insulators and imtrnsn sensicondiciois
t \ =~ Y

.
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i u‘ il * R : b ¥ Yie F ! p ‘
\l‘ R =
. . F A% . 5 TSR/
A © G Distinguish petween the.clussical ind quantum theory of prramagneism. Discuss
; - 0 Hwtemperature, vadation ol magnetisation and compare the theory and
AT _ . experiment for paramagmetic salts,
il o Or '
v o (b Whatis Weiss ipolecular ficld? Using quantum theory obtain Curie - Weiss Liw,
L = and discass lh;)‘tempcrumrjc dependence of spontuneous magnetisation,

'
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Paper 11

(Classical Mcchani'cs)

) = (New)
Time - 3 Hours] o

- Answer, a1 questions.
- . Al questions carry equal marks,
Answer the fo_llowing :

able examples, -

d G are mtegrals of motion, then so is thejr Poisson bracket.
M’rite down the components of angular velocity in terms of Euler angels and -
\/Areir time derivatives,

d) Write a note on action-angle variables.

2

(@) Derive Lagrange’s equation of motion from the principle of least action.

(b)  Set-up the Lagrangian fora charged particle in an external electrom

_ Or
(c) Show that the Lagrangian is inv

ariant under rotational motion.
_L4) Find the Lagrange's equation of

agnetic field,

motion of the bob of a simple pendulum,

[Max. Marks - 80

3.~ (a) Define Hamiltonjan ofa sys;tem and obtain canonical equations of motion. .
/(b) Obtain Hamilton’s canonical equations of motion in terms of spherical co- ix:&?}

ordinates. “{;&3

X p
O ny
(c). Define Poisson bracket and thenvshow that P %3;
= 0;; RGP
[9:: 91 =0, [p;, pj] =0 and [g;, p;) = bij-

A & o i anoni
(d) Show that the transformation ¢ = /2P sin Q, p = V2P cos Qis a c S

transformation.

gim
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v ' : . p /, 'r,/j 7 .. . '
. . A7, 4 e o
L CURTY Op ey, 0+ ¢ 0, -
' : W.Sc, (1 S’cmr:.-;(m-‘ .[-' ami : ’
; o 25 Ler) “XaAIinatioy, ,
’ PHYS108 =7 ' '
* ’ ', -o i'.;tpgr [[ ’ . ‘ ’
((«,’&%'icaf Mcchanic’;} ‘
i iy Wt ey ‘ '
Time = 3-flonrs| : . (New;. ’
. . : ) . (Max. Marks - g0 -
& Answer ajy questions,
' . 1{ questions carpy equal marks, . ) i
. Answer the fol]OWin,ﬂ,: i
(@) What is a coneqrmin. ' il i i
5 nstrained motion and 4, / th
e €n show that z constraint o i
freezes one degree of freedom. R mo}‘"""
(b)Y Define poj :
: Fo1s50n bracket and then show (} | =
: | , mt[q,q.7=0,(p,p]=0: :
[q, p.]1=8 . [q, 91 [p‘,p}] e
5 ” J ij'
(¢)" What are-normal <coordinatés and nommal frequencies, ' — ‘
(d)y, What is the physical significance of Hamilton’s principle function.
2. (a) Derive Lagrange’s

5 cquations from 1)’ Alember’s principle for z conservative
system, g

(b) Explain how the Lagran
system.,

-

£C’s equations, pets modified for 2 non-conservative

Or

(¢¥™ Set-up the Lagrangiar and obtain the Lagrange’s equation for u simple pendulun;.

(dy Show that the momentuy conjugate (o a cyclic coordinate is constant in time.

()" Obtain the Hamilton’s canonical equations of motion from the principle of least
action.

(b) Obtain the Hamilton’s canonical cquations of motion for chiarpged panticle in
the presence of external electromagnetic field.

Or , ;
fey  Define Poisson iracker. List out the propesties satisfied by o

tiie Poisson brackeis
(di For any three dynzmical variables F.G and K prove that

P

F (G K 4G % )]« K, (7, Gl =2

- .

e A

e
VA T R AL O

wany



- (b)

(©)
(d)

¥ Obt&iq Fuler®

!
A W,

0y

. . _.. -~ B .. = . {1 .4 i AR IR j & ' ;:’z” ‘
Discuss e § cea-free motion of 4 syrumelrical topand detepine iis L
peripd. . ;

Cr

What are the Bulegan angular coordinates?

S equations of motion for a rotating rigid body,

-Explain how the Hamilton-Jacobi equation cart be golved by using the tnethod of

separation of vaijables.

Fora particle moving under potential U (1, 0, ¢) = a (1) + b (0)r7, then obiain (he
solution of the Hamilton-Jacobi equation in the {orm ol complete jntepgral by
using the method of separation of variables.

Or

- What are acti‘on—anglé variables?

Deduce the expression for the frequency of oscillations in case of one dimensiona)
harmonic oscillator using action-angle variables.

D




