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Quesi;'r 10N Paper Specific Instructions

. Please read each of the“follo"w;ng instructions carefully before attempting questwns .
There are EIGHT questto{ts dlf)tded in TWO SECTIONS and printed both in HINDI and in |
ENGLISH. '

Candidate has to aftempt FIVE questions in all.

Questions no. 1 and 5. are compulsory and out of the remammg, THREE are to be attempted '
chofsmg at least ONE §from each section.

The' number of marks rned bya que stion [ part is indicated agams‘t it.

Answers must be wriften in the medium authorized in the Admission Certificate which must .be

stated clé&rly on theotouer of this Question-cum-Answer (QCA) Booklet in the space prour,ded No
marks hill be given for answers written in @ medium other than the authorized one.

Assumesuitable data, if considered necessary, and indicate the same clearly.
Unless and otherwise indicated, symbols and notations carry their usual standard meaning.

Attempls o/f questions shall be counted in chronological order. Unless struck off, attempt of a
_ question shall be counted even if attempted partly. Any page or portion of the page left blank in the |
Question-cum-Answer Booklet must be clearly struck off.
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SECTION A
Q1. Feafafaa &t & s v
| Aqswer all of the following : , | : - - 10 x5=50
Y 4
€

(@) B a % w O A F iR T p—po ¥ T e R, Wpoggﬁt'
T % o r g A g @ |sﬂrﬁ€1éaamw va% g @ 6a B 0,
mmm@m| | ‘1-‘_. >

f

0

’ L
ius a...ls glven by( p= , where

r
P is the density at the surface r {denotes the distance from the
centre. Flnd the gravitational field due is sphere at a distance 2a

_from its centre.

The density inside a solid sphere of r

10
| 9

._(b)_aﬁlaﬂtlm @ﬁ‘g uﬁ'ﬁﬁwﬁgq@aa%séﬁé
afr Hefa-shg @aaﬂq&ma ﬁﬁmgq@mamaaséﬁéwﬁ@ |
%G{Er‘q’aﬂag’(ﬁt’i?ﬁ‘q’?ﬁzqﬁl—MR2+I 7@ R ww@%mﬁa

m%f‘@ﬁmaaﬁmﬁgmm%| |

( It I' and ‘1lﬁ\the Moments of Inertia of a body about an akis passing

.thr(')ugh ap arbitrary origin and about a parallel axis through the centre
™ of mass r‘espectively, show that I’ = MR? + I, where R is the position
vector offthe centre of mass with respect to the arbitrary origin and M is

> t}}e mass of thé body. : | ' : 10
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(c)

ﬁWqu_%rhwqawa}wga,m(ﬁmﬁm) \mm'ﬁén o
¥ T T B R 1R & 98P TR 7@ F e w1 o A | w0
mﬁanﬁﬁéaﬁwmnﬁﬁmt@ﬁ%m@wﬁwm

(d)

(@

o .

\

- A sphere of radius R moves with velocity u in an ihcbmpreﬁ'si'l:‘)'lc,-'
.non-viscous ideal fluid. Calculate the préssure distribution br!rk‘the

| _surface of the sphere. Do you think that a force is necessary to 'keeptfhe'

why 1t is more difficult to achieve La51 g act}tfn at X-ray wavelength
than at infra- red wavelen@th‘

'@agﬁmmqm;@‘#mmﬁﬁag%m mm(ﬁ%@aﬁw)
115 3 o7k Rgmerg (Sereer) gl 3T 0001 R | 39 dg I 1'km G &
| %Qwaﬁwgﬁsﬁm (vem 5TehT) ®1 qfees IR | 9g B 2 km @98 T

uﬁwﬁ%mwﬁammmaﬁwmqum
?ﬁﬁﬂﬂ

For a multimode step index optical fibre, the core. refractive index is
1-5 an‘f fractiona] index - difference is 0 001 Calculate the pulse
broadening for 1 km length of the fibre. Over a length of 2 km of the

fibre, calculate the minimum pulse scparatlon t;hat can be transrmtted

p rw1th0ut overlap.

C-DRN-N-RIZA 3
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.sphere in uniform motlon" o _ : . r . f
. ok K.
W%AWWWWW%? %ﬁmmﬁm,
(FRIE) TWeeA e TR W e | (Sifem ¥wem) ww
w3t F R | |
- What 1s the physu:al 51gn1ﬁca11ce of ein’s A-coefficient ? Explain,

10

— .
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Q2. (a) foaie o Y@ g5 fie st wofm a1 o & @, ﬁ@ﬁ'@ﬁmﬁgﬁ@
Tod §U G A % 1A PR R | |§@ma%ﬁéﬂaﬁ(ﬁaﬁ%ﬁz
ferrem) & w8 wow i % e fie 1 afiw ot 1 fufor i 1R
Q%ﬁm@hm.mm%,aﬁquﬁnﬁam{wwm?mﬁ
foogoft iR | | |

Consider a rigid body- rotating about an axis passing through a ﬁxed
point in the body with an angular velocity 6) Determine the é’ netic
' energy of such a rotating body in a coordinate system of principal ax{ If/
the Earth suddenly stops rotating, what will happen to ﬁle rotatiodal
~ kinetic energy ? Comment in detail. - L | 'F L K I 25
el F

) fis w o g b P sl | i e e g 3
3 IVl 9T giew SR 36 % i T 0T ST =TT
BT | |

A body turns about a fixed point. Sho thap"the angle between its
angular veélocity vector alﬁqlzs angular omentum vector about a fixed

point is always acut\e"\ (‘ . 15
_ i :

(€) Th 3T W mﬁmﬂﬁ@ﬂﬁ ﬁﬁrﬂzmﬁ%ﬁmﬁmﬁmﬂ
W%%&Wé?ﬁa}waﬁm@?ﬁ%l

Explaliu the working principle of a 3-level laser with a spec1ﬁc example.

: r, ' (‘ommeﬁtﬂ\l‘l why the third level is needed. : 10

Q3. o), @ﬁﬁ_’x-ﬁmﬁ ST T v 3% e Pty (3m) % e T
7t | o g e o i e o

& (x =) |

> 0 mﬁm(mm)ﬁml,caﬂx %mﬁwﬁaaﬂ%
w7 g ?

) S el e B e 7 2 9
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A mirror is moving thréugh vacuum with a relativistic speed v in the o
x-direction. A beam’ of hght ‘with frequency w; 18 normally incident
(from x = =) on the mirror. ' | |
| (i) What~ 1s the frequency of the reﬂected light cxpressed in terms of
m,, candv? 7 |
(11) -What is the energy of each reflected photon ?I o 25
- (1 , .
b) YA 3a) #, aﬁwﬁa%mﬁaﬂaﬁwmw P; (qre/m®) B
g fRIgs 1 af|a el weed w1 g 2 3 'S

In questlon 3(a), 1f the average energy. flux of tha 1n01de‘i1't beam is
P, (watts/mz) what is the average encrgy ﬂ}\zx of t(le reflected beam ? 15

© @mﬁ,ﬁmﬁmcmm o, 5 utSHMzhm%lfﬁm%
fret W & TR @M R | RSEHR - oF frar o R, a_am
%aaﬂqf%rqtmﬁw%méa K ' 4

_'In a certain engine, a p1st$r\undorgoes vﬁical SHM with an émplitude

of 10 cm. A washer re!ts(!n the top of the piston. As the motor is slowly
speeded up, at what f‘equency will the washer no longer stay in contact

.- with the piston,?, 10

i{.._.‘h
. (
] -
P W W S - -

ot @ %ia%; g0 TR w9 % v (Shefn) @ wmen wowwd Bfw
Wﬁqﬂ%ﬂ%mwmmﬁﬁqlmmm o

wﬁ% . S

Dlscuss the problem of scattering of charged partlcle by a coulomb field.

- 'chce obtain an expression for Rutherford scatterlng cross-section, f
What is the 1mp0rtance of the above expression ? . 25 '
C-DRN-N-RIZA ) 5
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(b) T SR B g T (<ifReE) b TE F are TR @ R |
cuigy f6 wu f1 wenw (aAffee) wh e gl | nfa % e
(eTem D) F w AR |

- A charged particle is moving under the influence of a point nucleus.
~ . Show that the orbit of the particle is an ellipse. Find out the time.pel‘:iod
of the motion. _ : (f N 15

| Y,
© '@memqﬁaé:rir%rr mﬁm%ﬁmmﬁ%n)mﬁw’%ﬁgqasﬁ
dawm%@%aa@%aﬁaaﬁqﬁ‘@ m I FEa iR gt

aﬁﬁﬁm quﬁwq@ﬁqt

Considering a plane transmission diffragtio

grating, where d is the
distance between two consecutive ruled liles, m as the order number

and 0 as the angle of difﬁaction for norrﬂil’ incidence, calculate the

angular dispersion g—i Qr ? ?ﬁcident lightlof wavelength A. 10
- L -
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Qs.

@UEB

SECTIONB

Answer all of the followmg o ' C T 10x5=50

(a) wmﬁfﬁﬁzmﬁ oy €W 3ifirpan, y = 2cm€1€§m%r;ﬂaaqﬁmﬁ
fereenfa g 2 mf?zﬁz’lésa‘\amaaﬂtaﬂqﬁ@m 01n(‘aﬂt

1 m &, € Fehr1 1 qoreed wrd FR | . /1=

'In a Young double slit experiment,. the ﬁrst bright - maximum-

. displaced by y = 2 em from the central maximum. If the spacing between
slits and distance from the screen are 0- 1 mm and 1 tqrespecflvely, find

the wavelength of llght " Y
LA

10

(b) Q@?ﬁﬁvﬁmm‘qﬁﬁmaﬁtaﬁzq kS mm-(m'm)ﬁ_

aruftafda Tt B |
' Define Enthalpy and show tha
process. - . |

© mmmm@?@am@%vm%ﬁmm

it re(‘al constant in a throttlmg

Y& % foe Far-wn WWQ
‘How does holographi }ilf r from conventional photography ? What arc -

the requirements for the formation and reading of a hologram ?

@ ﬁ%mﬁmawagmama w wen § B e AR g v

10

10

a;qmmﬁa mﬂm%lmﬁmﬁmqﬁaﬁmaﬁﬁﬁﬁa |

HeT] 1 Yo

In der-iv,pg radiation laws, we consider a cubical container of volume V
containing“a  photon gas in equilibrium. Calculate the dlfferentlal

( " number o allhwed normal modes of frequency o.

(@ e Wﬁwm@,gﬁmﬁﬁgﬂéﬁ B % fo

Tt ﬁgﬁ-éﬁE:Ez(x,y,z)z%fmaﬂ?ﬁwaﬁmm
& SIS | | '
- %;artlng from Maxwells cquatlon obtain the wave equation for theé

_)
electric ﬁeld E in free spacc and approprlate wave equatlon for the

_electric field E E (X, y, %) Z.

www.examrace.com- 1
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Q6. (2) Uiz s g I (gu Rrehfed) w1 3 & o g 3 1 W @ g of g
aﬁﬁq%mmw@éﬂcm%%ﬂ < T AR |

Show that the group velocity is equal to particle velocity. Also prove that :
the group velocity of the photons is equal to ¢, the velocity of light. 15

(b) Wﬁ@ﬁﬁl‘s’ )aanaﬁl_laﬂu O —oé:%qaﬂigqﬁ;
: %&ﬁLCRqﬁqa%ﬁﬂwﬁmmﬁmﬁﬁmmmﬁgaﬂm

(wie) Freafifaa = g wea 3 - |
. : ) ’ - i
_ HA Y, - | P
1=1, (1+5Jeyt2 - ( | f
, — \ |
| e y=2, 0fe, m=1/m§_{r 3ﬂT_tan6=:}.'-'

: e
-For initial current conditions I = I fand diI: =0 at t =0, show that the

case for an LCR circuit is
given by

1=1, [1+%) 1/ eE

WheI‘Q‘-’Y=E, 03 = ]" ]!m - — and tanéiw— 20

(c) W%Wﬁ:mﬁwwmm@ amisq%gﬁrﬁ'gﬁ
yaE (ie) T I TE I e R |
Usmg Alnpcre S L!iw and continuity equatmn show that the divergence |
of the total currcnt density is zero. . : 15

d
time dependent current in the critjeal da!‘pl

Q7 (@) ,m%mmmmﬁﬁqﬁmmﬁﬁqlmﬁﬁ
" = log P = 1§g K + 4 log R, /& D o (sdeh aitet) % g Sewiivla wife 3 it
&I{WWWH%,KW' 21 |

.. State -and  explain’ Stefan-Boltzmann  Law. Show  that
I'og P = log K + 4 log R, where P is the power emitted by black body and
R is the resistance of the black body, K is a constant. , 10
C:DRN-N-RIZA A .8
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() -20°cqwn=ﬁ%ﬁqm%m(kg)ﬁﬁwmm L10°C T A A e S
%mﬁlﬁwmﬂm(@z%ﬁﬁﬁ)woomgK%aﬂwﬁaﬁmmﬁm' |
2100J/kgK%|0°Cma¢%w(w)ﬁm335x1o3’mg%1
mﬁ@ﬂﬁ@qﬁaﬁqwmml

L xa . .

One kg of water at 20°C is converted into ice at —10°C at’ constant
pressure. 'Heat capacity of water is 4200 Jkg K and that of i é"*ls
2, 100 J/kg.K. Heat of fusion of ice at 0°C is 335 x 108 J/kg. Calculate ) \

¥
() = Whw d e ), aaLl,claﬁaﬁraxmaqq%% S et Do
Ly, Cy o 2 |mﬁﬁq%aﬁ@mﬁmwxmz@ﬁmﬁﬁ‘a‘rﬁﬂaaﬂ
R, 7 8t o \@Tﬁshqzéafaeaq&qaﬁﬁ
bRl :

total change in entropy of the system. - : r 15

' When connected in series, Ly, C]| have the game resonant frequency as
Lz, C, also connected in series. Prove that if all these circuit elements
are connected in series, the mew circuit rr"fﬂ"' have the same resonant

frequency as either of l;h'e ?rcmts first mentioned. | . | 15

mﬁﬁwﬁgmt@%ﬁﬁﬁ Inamﬁ %sn%mamw@w
Wﬁmmw%mwmm%mm% |

A= £2os? *fka- ot),

. mr

- kapmvﬁmaﬂtaﬁvﬁam%Eﬁgﬁmm% amem

( H i m;:mm YR | o
Show that the energy flow due to a plane electromagnetlc wave ' i
propagat‘ng along z- dlrectlon in a dielectric medium is given by

l?PE cos2(k/ ot), | . o ' o
b . | . ' .

-'\K}here k and © are the propagation vector and anguiar frequency, E,is
clectric field amplitude, p is the relative permeéability of the medium. 10

- - .
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Q8. (a)"ﬁamwmﬁfﬁﬁarég?ﬁﬁaaﬁvhmwaa |ﬁ1:rf%1f‘@mawu
- wﬁam@%%qwﬁwuﬁuwsﬁmﬁﬁq
2

e | | -
—P _1 o , |
[CV' J | | ‘ | -

._Gra'rc aﬂtcvm maaaﬂtwwmrﬁeﬁqﬁmmél

f=

-
E
(‘ . 3
Consider a system of free gas particles havmg f degrees of }‘reedom 6313
cquipartition theorem to establish the relation . r
2 | * ' v/

f:———--»-— - &

C ? . '_,I gl
&) b
Cy _

ific | eat at constant _pressure and

“where Cp and CV are molar sp

constant volume respectively. O t-ain the values of for diatomic dnd
triatomic gases. | 15
, AN \
(b) W%WEWW Wmmaﬁﬁwwﬁmﬁﬁaﬂ
% RI WEd & :

7 ﬂE) r expl(u E) / kTl
EES f(E)saﬁﬂﬂgaaﬁa% paﬂIkBTqm%mﬁssﬁwaaﬂIm
Sl & f
: Show ghat both Fermi-Dirac and Bose-Einstein d1str1but10n functlons dt
( . an encr, i are given by : '
f(E xpl(u = E)/ kpTl,
where f{E) is much smaller than unity, u and kT are the chemical

W%wzwﬁmwuwﬁﬁqlwwsﬁmam@,
FATTOE -FAU HHIRT

r dp L

dT ~ T(V; - Vy)

| STH ST | .
- C-DRN-N-RIZA . 10

. potentx‘al and thermal energy of the atom. 10
(&
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LR SN
C .

~.Explain the four thermodynamlc relations of Maxwell Usmg the same,
obtain the Clausius- Clapeyron cquatlon '

dP L
dT ~ T(Vy - Vp)’

'1'5""

(@) ‘w.mmmwmm@mﬁm%ﬁm
S mwmﬁ@tm% - AL

. _ b
Using Maxwell Boltzmann dlstrlbutlon law prove that there canngf/i)e} '
. ‘ .
: 10

any negative absolute temperature r . y r

' CDRN-NRizZA 11
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- QIUESTION PAPER SPECIFIC INSTRUCTIONS
Please read each of the foﬁowir; instructions carefully before attempting questions.
There are EIGHT. .qllfstions divicjc;d in Two Sections and printed both in HINDI and in ENGLISH.
Candidate has to qt!impt FIVE questions in all,

Question Nos. I and § ‘a#ehcompulsory and out of the remaining, THREE are i3 be attempted choosing at
I#:rst ONE from each ctib{l.

The number of marks darried by a question/part is indicated against it.

Answers must be written in the medium authorized in the Admission Certificate which must be stated clearly
on the gever of this Question-cum-Answer (QCA) booklet in the space provided. No-marks will be given for
answers written in medium other than the authorized one.

Assumg suitable a'u:zta,""r if considered necessary, and indicate the same clearly.
Unless ‘ahd otherwise indicated, symbols and notations carry their usual standard meaning.
Any pag? oF portion of the page left blank in the answer book must be clearly struck off.

Attempts of questions shall be counted in chronological order. Unless struck off. attempt of a-guestion shall
be counted even if attempted partly.
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AR
SECTION—A

Q. 1(a) 500 eV TR Fo F WY TRAA (1) W g MR (i) W e » F qwelr ainds
@ A BT | (1 eV = 1.602 x 1071° I)

Find the deBroglie wave length of (i) a neutron and (ii) an electron moving with a kinetic

energy of 500 eV. (1 eV = 1.602 x 1071% J) aal?
A ‘ ‘%
Q. I(b) IS (X)) F0T & Arey AaT F 2.6 x 107105 21 FWEH oA & eV H Ff‘uﬁw_ff
o T AR gl 7 : Y /1 |

The mean life time of Lambda (A ) particle is 2.6 x 10710's, What will ‘; the uncertat’;ty

in the determination of its mass in eV ? A y " 10
’ ' - - r .
~ . + . ’ L - ‘. "
Q. I{c) IR % I pﬁuﬁraﬁ'{@ﬂm%,a’rﬁ@ﬁﬁ@ﬁw (#Frg2ee) dag
wive @i ¢ [p7,R]=—2ifp | . Yl
n |
If X and P are the position and momenglim operatorg, prove the commutation relatibn
5%, %]=—2ip- 10
Q. 1(d) wT # we MRS (CO) R FEhE Wi B d i S 3 A 845 x 107 eV

Bl F w-Rex® A W|

Given that the spacing bet\ﬂ.elflibrational levels of CO molecules is 8.45 x 102 eV of

4

energy. Find the force ccl_xitant of the molecule. ' 10

Q. I(e) Tl ol SeE [ ﬂ%\w)aﬁﬁrﬁﬂmmm'm@%qﬁﬁ I J, 8%
A Wﬁﬁaﬁﬁ?:

© Write dov{n Pauli spin matrices. Express I, Jy and J, in terms of Pauli spin matrices.

- S 10
ap - e | . o
6. 2(a) wHAF 5\
x.p,J=ly.p,1=[z,p, ]=i, .
5 WWW@WWWL%W%WWMWWW-:

k [Lx,Ly]zih L,

> o [L,.L,1=itL, &

L, L =ikl

C-ORVN-RIZE 2
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Using the commutation relations
[x.p,1=ly.p,]=lz.p,]=it,
deduce the commutation relation between the components of angular momentum operator L.
L. Ly] =irL,
[L,.L,]=iAL, and
[L,.L =L f' “50

Q. 2(b) Qmm%mmﬂ-a@aﬁ%ﬂmaﬁwﬁmaﬁﬁ,ﬁa—wﬁ
e 1 P R ¢

Obtain the time-dependent Schridinger equation for a partlcle inence deduce the time-
&

independent Schridinger equation. F 20
Q. 2(c) WEE YT 0.3 2HGT ¥ UF qehw & A P—rfﬁaﬁ\a‘aa‘r T —uj;n LG I
4500Am%ﬂf%®atﬁrm$rihwmm w%?(um—néxw“c/kg,

¢ =3.0x 108 ms™
A sample of a certain element is placed infa mag tic fleld of flux density 0.3 tesla. How

far apart is the Zeeman component of a spectral ing'of wavelength 4500 A ? Given :
e/m = 1.76 x 10" ¢/kg, ¢ = 3.0 x 108 ms~!., 10

Q. 3(a) Wm%@m%%ﬁ%ﬂ‘t{ﬁmﬁrﬁg@mﬁwm@?@w%)
V=09 0<x<I™
= o0, 99 x < (), XJL
ﬁme%@W%m%ﬂWmﬁml
ﬁﬁﬁmwwmm@#nﬁrﬁmﬁﬁm

Solve the S¢hrodinger ifquatlon for a particle of mass m confined in a one-dimensional
potential well of the form :

p ,V-O‘vg\i‘len 0<x<L
( .= o0/h X<0,x>L
Obtain 'the discrete energy values and the normalized eigen functions. 20
Q. 3h) _famemys sy 1 or swardt Afer F w9 F A gu R dwgd A wt S
Discuss the Vibrational spectra of a diatomic molecule treating it as an anharmonic oscillator.
/ - 20
Q. 3(c) ST FuE M 1 A e & iy wiw # w wEgE afearT B W wwgE @
ATTT I A A _
An electron is moving in a one dimensional box of infinite height and width 1 A. Find
the minimum energy of electron. 10

C-ORV-N-RIZE 3
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Q. 4(a) Wsﬂm#gﬁf(sﬁmﬁm)%m'@wmﬁﬁmm@mm%@az}ﬁ
et w1 A fawea (S wdfefer) s =13 1=2 st & R agEd dwEnl
N ITEROT F WA G | |

Obtain an expression for the normal Zeeman shift. Ilustrate the Zeeman splitting of
spectral lines of H atom and the allowed transitions for the / = 1 and / = 2 states. 20

Q. 4(b) W%MWIﬂaﬁﬁWﬁmAsﬁTmmzwmm

Prefx wear 2, feapft #ifQ) '“*
Explain how the nuclear spin I depends on the mass number A and atomlc number /0 |
atoms. 10

Q. 4(c) (i) T FEHT FTAC (@mm)ﬁﬂ#ﬁm%%@@ﬁ%wﬁml
(u)mﬁaﬁqwﬁuﬁmﬁaﬁaﬁtﬁﬁﬁwﬁfmwﬁmﬁﬁﬁqf

{i) Obtain an expression for the resonance condmdu\m Nl\/ﬁ{ ; 10
(ii) Explain the relaxation processes in N spectreseopy. ! 10
|
TS,
SECTION—B

Q.S(a)mﬁqﬁaﬁfwrd‘rﬁm&ﬁﬁwww a‘qu&;m@%%aﬁﬂrﬁ

RURCANE e TR ) af%rcﬁm -
Explain why stable light nucle Jha&’e equal numt(:of protons and neutrons whereas
{

heavy nuclei have excessh ron . 10
Q. 5(b) FeHI-GT (TR f398) Bl ﬁﬁrﬁmﬂﬁ—mmwmwﬁ p fraeft @i

B frm e 7 4

It is possible tB( es'ti;nate the nuclear radius from the study of alpha decay ? Explain

how. (: 10

Q. 5(c) fe.c. Tﬁ_s’{?rﬁ'( fee FMT ¥ @iy &1 AT FAE 2100 mys T 3800 m/s & | I FIW
W%?ﬂu‘ﬂw?f 348 K 2, & wres @1 Rew g Frafe i

( it \iﬂm—193><104kg/m33ﬁ"(W7ﬂW089><104kg/m3%l

The velocity of sound in f.c.c. gold and f.c.c. copper is 2100 m/s and 3800 m/s respectively.

¥ " If the Debye temperature of copper is 348 K, then determine the Debye temperature of

. gold. Take the densities of gold and copper as 1. 93 x 10* kg/m® and 0.89 x 10* kg/m3

respectively. 10

Q. 5 W(@Wﬁ)ﬁﬁﬁm%ﬁﬁ%ﬁm%ﬁwm%?

vm%ﬁn%m%ma%ﬂwqﬁaﬁam%?

How does the energy gap in superconductors differ from the energy gap in insulator ?

How does it vary with temperature for superconductors ? 10
C-DRN-W-RIZE 4
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Q. 5(e) TH T whw wiRsH @) F WA (111) M (121) F ywwed 3 €9 5 F07 HwqH
BT |

In a cubic unit cell, find the angle between normals to the plane (111) and (121). 10

Q. 6(a) ¥4 (SEM) ¥R 29 (TEM) F Fr-wgiodl  oweh i s wma Rraidl & gau s
: & J@ifhd PG| Grex wgawar @ a7y |

Explain the working of SEM and TEM and highlight the major differences in ]armmp!es
. Draw neat schematic diagrams.
Q. 6(b) n-ITT IIFF UFX F MOSFET & & ¥ A AR aeE sﬂ'{ P@‘g}nsﬁ i
37 aR-3F Aecdl EEE w1 @A T |
Give the basic structure of n-channel depletion type MOSFET. DraC' the drain current-

drain voltage characteristics both in depletion as well as_ enhancementﬁn(')des 20

Q. 6(c) Hava =q=uliar ¥ At wilierd & smu 9y, TW @Tﬂmﬁ’ﬂ)maﬂﬁm
4 g & 7

How are elementary particles classified gnthe ba31s f their participation in fundamental
interaction ? ' 10

Q. 7(a) (i) T wal N wen e [#7r 3 Y, |
(i) AR aell € g # RErd g w R

(i) What are salient features%Muc!ear forces)? 10
(ii) Discuss Yukawa’s thi®oryof nuclear forces. 10
Q. 7(b) (i) $¥ TA FT Wisa,EEsT (k) B e A 87

(ii)ﬁﬂﬁ%ﬁ(ﬁﬂﬁﬁﬁ)ﬂﬁwwg?

(i) How doe( llqlﬁd drop model explain fission ? : 10

(i1) tht are the lsmltations of shell model ? 10
Q. () foaTer wEen ¥ WR( )WWWWWMKWWWSWOK
(.' T 0.0644 —‘W@W%ﬁ%wwaﬁWéﬂmﬁaﬁmﬁﬁm

Lead in the su erconductmg state has critical temperature of 6.2 K at zero magnetic field
and a crif cal field of 0.064 MAm™! at 0 K. Determine the critical field at 4 K. 10

>
Q. B(a) kA (ﬁh)wﬁﬁ%ﬁmw&ﬁ%?ﬁww%am—u?W
W%fmﬁ,wmwamww%mwmmwaﬂﬁm
What is the reciprocal lattice and why is it named so ? Derive the relationships for the

rprimitive translation vectors of the reciprocal lattice in terms of those of the direct lattice.
' 20
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Q. 8(b) T X Wgd we ww ¥ 7 @ sfeed B W gQ A w B gl B

Q. 8(c)

What are the magic numbers in nuclei ? List the experimental evidences indicating their

existence. . 20

100 V/m &1 ¥gd & n-GFC + JG-A0F $ -1*3-1:| W e 3 R -

~0.0125 m*/coulomb & | w = 0.36 m? v!s™! & A7 WG gL, A ¥ gr-wed Praifa

CiiEral < \4

An electric field of 100 V/m is applied to a sample of n-type semiconductor whose Hall

- 4 |
coefficient is ~0.0125 m?/coulomb. Determine the current density in the sample assugfiing
b, =036 m? vis. o ( "o

| :
V4
<%
4 f.']?
s .V
S\
B )
\1!"
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