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Instructions to the candidates -

. SHWA-THHFA UG WAL | A U9 & ST 5 | W %. 2 9§ 5 0

This question paper consists of five questions. All the questions have to be

answered. Question Nos. 2 to 5 have an internal choice.

2. WA-YA & /A Fh 300 ¢ a1 Fuifd g9g 3 92 ® | AR sigy T8 <witar T

g, d |9 WA & T THME T | W & IW IH W ¥ fe o =fer faae)

TIT AT A9 egA-95 H fohan ¥ 1 ) oy wem d W T SR W SR

7k T foerm | wdt ot wed w st ¥ we-u @ oaeR § e

SW FHHER <, T & 999 & fafvs urll & s siferd =9 @ w 919 & o

ST 9 IR 9 A Y % IW 7 faw W 0 wWen § g deewee @
STEM H faq S gedl ®, wEfefe @ |
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The total number of marks of the question paper is 300 and the time allotted

is 3 hours. All questions carry equal marks, unless specifically stated
otherwise. Answers should be written in the medium which you have chosen
in your Application Form. No marks will be awarded, if the answer 1s written
in any other medium. All the five questions must be answered. Questions
should be answered exactly in order in which they appear in the question
paper. Answers to the various parts of the same question should be written
together compulsorily and no answers of other questions should be inserted
between them. Regular calculator alone can be used in the exam, not the

scientific one.

3. wem WYY oY S0 A fawd 20 afFed wed @ | vEE # IW Tk YA
ufeadi ° <A1 B |
The first question will be of short answer type consisting of 20 compulsory

questions. Each one is to be answered in one or two lines.
4, VR v W O ¥ SHE HE¥E el HL |

Wherever word limit has been given, it must be adhered to.

In case there is any error of printing or factual nature, then out of the Hindi
and English versions of the question, the English version will be treated as

standard.
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1. AT FoAF o I0F WY 1 I Weh AT & dfekadr H €T 0 20x3=60

Answer the following short answer type questions in one or fwo lines

each :

(A)

(B)

(C)

(D)

()

MO0612012

fog wifsw f& el s =1 +dd 3= T ¥

Show that curl of a conservative force 1s zero.

T F S B A F S g g, g Ff e swm B g
Tferd g | |

Prove that the angular momentum of a particle moving under central

force 1s conserved.
FIAfag 57 ¥ 379 F gHI & 2
What do you mean by Coriolis force ?

OEehed -9 TN &1 JIA=T 3= o 7

What was the purpose of Michelson-Morley experiment ?

AEshodd ATTHIOMY T4 §, I« 901 Kl 0.0589 . —amra st §, 99
200 Tipsi gt & &9 1 IR HId &1 GIHR B A0 T i dUIRH i

o e |

In a Michelson’s interferometer experiment, 200 fringes cross the field
of view when the movable mirror is moved thmugh 0.0589 mm. Calculate

the wavelength of light used.

06(1) ' P.T.0.
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(F) S 99 &0 & 7 9% I9AN dd3a |
What is Zener effect ? Write its applications.
(G) woR w1 oF fagE ¥ 7

What is the principle of holography 7

(H) ¥4 4500 A &1 qURsd 1 Yh19 W& fRan 91 § o9 T 9He qroTHa
A, forad 18000 @ed UHF 39 W ¥, & REA F FH F A K9

Calculate the possible order of spectra with a plane transmission grating

having 18000 lines per inch when light of wavelength 4500 A

1s used.

(D) O TG den 90 g B 3R Sdsy |

Distinguish between particle velocity and wave velocity.

J) T s § wF gude o, fage! g 256 &w U M 10100 o,

2 Y1 A R, 99 T omgad W fafer e & o sifs e (g W

U9 = 1.29 fewm/Hid) |

If in air a plane wave of frequency 256 Hz and amplitude 1000 MM

is produced, calculate the radiated energy per unit volume (density of

air = 1.29 kg/m®).

M0612012 06(1)
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(K) OReeM ®od &1 g g1y
Define partition function.
1) feilt =% wren ¥ N9 F IEHd § 7

What do you mean by degrees of freedom 7

(M) THRfEa & 99 & fafeud

Write the names of ensembles.

(N wF g, foeE s argf 2.49 x 1012 wfd . ¥, F M Y F

T ST (k= 1.38 x 10723 S[&/&iea)

Calculate Einstein’s temperature for a substance having Einstein’s

frequency 2.49 x 1012 sec™! (B = 1.38 x 10723 joule/kelvin).
(O) RC ufuy 1 gma foodies @ g § a9 386 T faE)
Define time constant of RC circuit and write its unait.

(P) U THEie & fufds w@ wfas gfeddl 1 o e

Define static and dynamic resistances of a diode.

V10612012 06(1) P.T.O.
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thermodynamical relations from them. What is the importance of these

potentials ?
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HAAT

(Or)

FATEFE HFgad-dicesmd faato =g, st o & faaw &1 fafy= s« &

W 9 FATd g, 1 AT &itwe | fag wifgw f ' 59 3= 9, s

F1 T&A 3941 & FH B - 20+10

Discuss the classical Maxwell -Boltzmann distribution law regarding the
distmbution of particles into various energy states and show that higher

18 the state, the less is the population.

feae & fogre =1 9 9 39 =t fafyre oo & =59/ &1 AT SIS
dan fag =ifet f& 59 99 w39 =) fafie 5o T3 & Wy wf@Efda |t

T | 20+10

 Deduce the expression for specific heat of solid using Debye’s theory

and show that at low temperature the specific heat of solid varies

as TS

06(1) P.T.0.
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3. ﬁwwﬁafﬁn%wawmﬁfﬁfamamwm,ﬁﬁwaw

frdfos 3fass & &9 9 FIeel 30+30

Describe the construction and theory of a plane transmission grating and obtain

expression for principal maxima, minima and secondary maxima.

HYA1

Discuss the phenomenon of rotation of plane of polarisation of light

by optically active material and give the necessary theory also.

b) T 15 T = e, foad e @ o (fafire o = 66°) ¥, 7° 1 FRRIA

Yoiq Ut ¥ A I CWREEl R MO SIS 30

A 15 cm tube containing cane sugar solution (specific rotation = 66°)

shows optical rotation 7°. Calculate strength of solution.

M0612012 06(1)
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4. (@) TUH FENE S 9° HY 9 THIHH gEHF &7 H JaA9 FA 81 FI W

YT H I Fe1 qUl W HU I AT I | 30

A charged particle enters a uniform magnetic field at an angle 0°.

Discuss the force experienced by the particle and path followed

byv 1it.

) TE-TR D 2 TW. W W g O a1 IARR a9 Y v @
100Amp_aﬁwa€®%laﬁf$wﬂaaﬁmﬁmwﬁaﬁaa
%I HA IS | 30

Two long and parallel wires separated by 2 em in air carry current

of 100 Amp. each. Find the force on one metre length of the

wires.
AT
(Or)

@ afmy gemsl @ wRenfye FifE0) wEgEed wEet § whws gemt @i
T W AR Sl € 2 _ 30

Define complex numbers. Explain, why complex numbers can.be used

to express sinusoidal quantities.

M0612012 06(1) P.T.O.
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b)  weaEdl uitgy & v Ted au vifE O] § S R HEd € 7 R JeAme|

aftgy, fed () wfady o arfean, (i) wfade aon o €, | it sl 7o

IS | ' ' 30
What do you understand by wattless and power components of an

alternating circuit ? Find the power In an a.c. circuit containing :
(1) Resistance and capacitance

(i1) Resistance and inductance.

s fefafeg § Q@ e WX W Sfaa (W 200 R yaw)  fewfoar

fafae 4x15=060

M0612012 06(1)
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Write short notes in about 200 words each on any four of the following
(a) Lorentz transformation equations

(b) Concave reflection grating

(c) Doppler’s brﬁadening of spectral lines

(d)  Cooling by adiabatic demagnetisation

(e) Field eftect transistors

(f) Transducers and their characteristics.

M0612012 “ 06(1)
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Instructions to the candidates

1. WY ST HHFAAA WIS | T T S SWHA LT I T F 2 § 5 T
4 arafiew fasew §
This question paper consists of five questions. All the questions have to be

answered. Question Nos. 2 to 5 have an internal choice.

2. UE-UA & Hd 3 300 ¥ aw fuif@ wma 3 €2 ¥ 1 e srwen =@ <wan
T, q qf uEHl @ Tk TEE T | WY @ IW oS Wy ° e W wifeu R
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T g I A9 I Y & SW A fow w1 we § gmey daweet @
sTaM 9 foar s g@ar €, gafefee 98

06(2) P.T.O.




2
The total number of marks of the question paper 1s 300 and the time allotted

1s 3 hours. All questions carry equal marks, unless specifically stated
otherwise. Answers should be written in the medium which you have chosen
in your Application Form. No marks will be awarded, if the answer 1s written
in any other medium. All the five questions must be answered. Questions
should be answered exactly in order in which they appear in the question
- paper. Answers to the various parts of the same question should be written
together compulsorily and no answers of other questions should be inserted
between them. Regular calculator alone can be used in the exam, not the

scientific one.

3. Hmuﬁaﬁﬁﬂﬁﬁmﬁmﬁzoaﬁaﬁmﬁﬁlmaﬂm?ﬁqaww
Ul H S B '

The first question will be of short answer type consisting of 20 compulsory

questions. Each one 1s to be answered in three or four lines.
4. @ T HH G M R IHHT 3@V e FL |

Wherever word limit has been given, it must be adhered to.

5.  dfc fHHl W9 A fFE YR I FE YU A qARHS GHR K I B, qA TWA D
fe<t 9w TS ®UMR § | IS IR HHAE HEAT STAM |
In case there is any error of printing or factual nature, then out of the Hindi

and English versions of the question, the English version will be treated as

standard.

M0622012 06(2)
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1. T=fcfed &g SwE 9vd § 9 g% &1 W @ W aw e § et

20x3 =00

Give the answers of the following short answer type questions in three or

four lines each :

(A)  Tag =Gy f& fedi sfadoofa @esn § oqz 9 s 97 5 auer o
g

Prove that in a non-dispersive medium, the group velocity is equal to

phase velocity.

(B) TH goiae[ 10710 diex orars & afam | nfeaE ¥ s g § e aiffyeaan
FAEA | (m, = 9.1 x 10731 f&m, £ = 6.6 x 10734 F-9)

An electron is moving inside a box of length 1071 m. Calculate the

minimum uncertainty in its momentum. (m, = 9.1 x 10791 kg,

h = 6.6 x 10734 Js).

Prove that for y and p, operators,

v, p,] = 0.

M0622012 06(2) P.T.O.
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(D) @aﬁﬂﬁwﬁmﬂw%ﬁmmwﬁfaﬁ@ﬁ%lﬁMﬁm|

For a particle moving in a box, the energy levels are discrete. Explain

in brief.

E) fag Fif 5 ggdfam @ o fe fads & 7@ wegee & fa fee
frmis & A A &5 Afgd Bl g
..Prove that the value of Rydberg’s constant tor deuterium is little more
.t_han that for the hydrogen atom.

) o Em wem @ o wn s § 7

What do you understand by spin quantum number ?

@ L=2 S=3 & fay sul swen F IEEW T F
For L =2, 9= %, find the multiplicity of the energy state..

H) s Q) w8 § 7
What_ is screening constant ?

(I) wRu gfed sdaRy f& H, a9 HCl § § #19d 2] 3§ guH T&EgH WeH
F | '
State, giving reasons, which molecule Hqy or HCl provides pure

rotational spectrum.
(J) W e Higd F R ?

What is free electron model ?

MO0622012 06(2)
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(K) e AsiaaEs (CO) v &1 Toa-3mgot 1.46 x 10746 fem-#i2 %1 CO

w1 Yo fEds 79 ST (B = 6.6 x 10734 J&-9)

Moment of 1nertia of carbon mono-oxide (CO) molecule is 1.46 x

1074® kg-m?. Find the rotational constant of CO. (A = 6.6 x
1024 J-s) .

(L) SWHA&H-HUg Iofsy # avnee gfea & 9%au & 98 saRu |

Write down the selection rules for absorption in rotational-vibrational

bands.
M) =[F fvea a3 4 gyg fafy= dfedi & 9w fafae

Write the names of possible different lattices in cubic crystal

system.
(N) X—wmmm'awwaﬁqmﬁuﬁﬁlﬁ% ?
Why are X-rays used to study the crystal structure ?

(0)  wwigHE et fawa 7 7fd #3d g TORA F fag sifemr s
featem)

Write Schriodinger equation for an electron moving in a one-dimen-

sional periodic potential.

(P) o€ U] 7 Bl § 7

What 1s band gap ?

M0622012 | 06(2) P.T.O.
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A2T & i @ e T s, afe eEeee e w1 e 1.3 B

z |
s

Find the radius of nucleus of Al%7 if radius of hydrogen nucleus is

1.3 termi.

afyF w1 TRTE gid § Y F 9HFEd § 7

What do you understand by mass defect of nucleus ?
:a%'%r.#rfﬁﬁuaﬁ?[iawﬁ%wﬁmwﬁﬁﬁﬁ% ?

How do the paths of a and P particles differ in a cloud

3

chamber
T Al afafEm ® Q-"M & F wd B ¥ 7
What is meant by Q-value of a nuclear reaction ?

Wwﬁ%aﬁfﬁaﬁmﬁmaﬁw@ﬁﬂgﬁmmﬁmwm

BaAyl T R g0 I 40

Explain Heisenberg’s uncertainty principle and describe Gamma ray

experiment to prove it.

06(2)



by B & f&g om & faU e " aTqrex i(dxg Bx{)' &1 AE HeAd B 2

20

X2 . | .
Find the value of B which makes € an eigenfunction of operator

L 0
[ d - — Bx® |.
L dx” )

(Or)

(@) TIA AEdl Sifard & fou gife® gats fafau aar o & 3ems 919 aon

M Fed & fau ga *ifsw) 3= fag 91 & d85@ & 993msul 40

Write the Schrodinger equation for a linear harmonic oscillator and

solve 1t for its eigenvalues and eigenfunctions. Explain the significance

of zero point energy.

(b)  FATZH ] & FEAR a1 ol Aa€ H YIS &1 Siferst <1 Faga giarsd

% 3T AR I T HI Tfgsar =t faaga Fifew 20

Discuss the probability of finding the harmonic oscillator in the ground

energy state mside and outside classical limits.

M0622012 110 P.T.O.
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3. () L-Swmwmﬁ%?wﬁwﬁmﬁfwwmaﬁﬁ
HHHATRT | - 30
What is meant by L-S coupling ? Explain the different quantum numbers

related to it.

(b) €O TORM 1A TEE 9o Teiady dew | fafgd 13w e @t 33 e

il A7 wifee ) (werg wfafdEa stavia ®) 30

Consider 10 electrons confined to a one-dimensional box of length

1 A. Calculate the zero point energy for this system. {Coulomb

interaction may be disregarded)

JHefdl
(Or)

(@) YUiE-FefE SEen o A € 2 39 fou swhw frem aasd ) @ wad

d P49 R YT@U & &dl § ? 40

What is rotational-vibrational spectra ? State the transitional rules for

it. What are P and R branches in this spectra ?

M0622012 06(2)
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T 91 W 5460 A T T fafedwor sruet 87 | €9 @ 5520 A

W O Sd B 9fd e @ % qUesd Jid SISy 20

With the incident radiation of wavelength 5460 A, a sample gives Stokes
lines at wavelength 5520 A. Find the wavelength of the anti-Stokes

lines.

gaq wa fuenfie X-fHtor auisen &1 3safa & fafew) emeq uig |

K- &1 sifyenafore T@si & 39S URE hiq &g i fava i

AT 9T | 2ed § K-3F9eo U 0.178 A B 30

Write down the origin of continuous and characteristic X-ray spectra.

Calculate the critical voltage required to stimulate the emission of the

- characteristic lines of K-series in tungsten. The K absorption edge for

tungsten is 0.178 A.

Tk G T fEed § W (100), (110) 991 (111) @l @ sie gid

FT A F SIS | 30

Find the ratio of distances between successive (100), (110) and (111)

planes in a simple cubic lattice.

06(2) P.T.O.



(@) TR Tl & feu dar o # ava sifsy AR HEE % G 6

Describe meson theory of nuclear forces and estimate the meson

mass.

(b) waj:ﬁm#rf%%ﬁ@'@@ 190 MeV TS e Bl ¥1 1 S Wik W<
3 % fou Y@e A & faafed 89 F1 ¥ F U SIS
20

190 MeV energy is obtained due to fission of one uranium nucleus.

Calculate the number of nuclei fissioning per second to obtain 1 watt

poOwer.

£ frefefed § § el 9 W TEE a@nT 200 vl § fewfoEl fafey oo 4x15=60
)  Far=d Fiw & RN

@) o w1 fEm

(1) THA 9¥E

(iv) TIA F9E

(v) F4a 98 A

(vi) iR |

06(2)
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Write short notes on any four of the following in about 200 words

each :

(1) Postulates of quantum mechanics
(21)  Bragg’s law

(2z2z)  Raman effect

(tv)  Hall effect

(v) Liquid drop model

(Ur) Fluorescence.

V10622012 06(2)



