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Instructions to the candidates -

1.

HIA- SN FA M WAG 1O gl & S & | 7 % 2 9 5 0
H ofafe fawe &
This question paper consists of five questions. All the questions have to be

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

TA-TF % FHA A 300 ¢ a9 Fuifid 999 3 €2 ¥ | Ak st 99 <wiiw mm
g, W ul T % ofe mEE ¥ ) Wl & S o9 wem ¥ g Wi wifen ferae
TIT A A FEeA-F A fFa ¥ 1 foeedfl ot wem § e T oW W SR
7 TE a1 wf a9 g F steE ¥ we-ny $ emeR @ wel 8
SW HAER 7, T & WA & fafy= arll & sw oifer w1 4w g & o
S T ST A FE TR & SW 7 e W wlen § wmr desee @
I § o 1 |wehal §, wEfefre 7@ |
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The total number of marks of the question paper is 300 and the time allotted

is 8 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 is 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. wyw W oY IO A feed 20 afterE wew S | vEw w1 IW U AIE q
qfgqdi § oA 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. & w= W G T R SEE HEwE UeH FO

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

5. ufe Tl yv9 # fREl WER @1 W gEU A1 qeAie WER S AR ¥, @ W &
fa<it aen o ®UR H A FRT TYR THE WA TR
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.

M0612012 06(1)
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1. frefofed g oY sl e 1 ST Ueh 3od] & disgdl | €T ¢ 20x3=60

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

each :

(A) Tog Fif9u & W& 99 =1 ®d 3@ 8@ ©
Show that curl of a conservative force 1s zero.

(B). @wﬁﬁawﬁaw%@%,maﬁﬁmﬁmﬁﬂﬁa@ﬂ
wfea g |

Prove that the angular momentum of a particle moving under central

force is conserved.
(C) Hfefeg o ¥ o9 F wHms § 2
What do you mean by Coriolis force ?
(D) TEhewd-ARS WA W1 WA b e ?

What was the purpose of Michelson-Morley experiment ?

(E) TiEdhodd SAfqwomdt &b d, 9« g9 &1 0.0589 i, weman sen &, @
200 fipsl gfie & &F Y IR FHT T WYH B AT FHTY I qUGH &}
T T

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

the wavelength of light used.

M0612012 06(1) - P.T.O.



(F)

(e)

(H)

(D

()

M0612012

4
ST WY T § 7 39% I9ENT §disy |

What is Zener effect ? Write its applications.
erdmel w1 o fagia ® 2
What is the principle of holography ?

a9 4500 A T qUs w1 YR W FHA 9 T 99 TR WA 9RiEa

Ifen, foed 18000 ed Ui 39 W ¥, & WagH & HH F A HifF

Calculate the possible order of spectra with a plane transmission grating
having 18000 lines per inch when light of wavelength 4500 A

1s used.
Fu g qyr 90 g § 3 |asy |

Distinguish between particle velocity and wave velocity.

. . : 1
aﬁwﬁwmw,ﬁwﬁmﬁ!z%%ﬁﬁ@mmw.

T Y1 o ¥, 99 UHe Agad W fafeten S &t MU RIfST (FE H

e = 1.29 femyHd)

1
If in air a plane wave of frequency 256 Hz and amplitude Too0 ™™
is produced, calculate the radiated energy per unit volume (density of

air = 1.29 kg/m3).

06(1)



(K)

(L)

(M)

(N)

(o)

(P)

V0612012

3]

Y Ted @i R S|

Define partition function.

ferft afE WEY ¥ oY 9 GHID § 7

What do you mean by degrees of freedom ?
fad & 9 & fafenl
Write the names of ensembles.

wF o, Tres e oTgf 2.49 x 1012 9fd & ¥, % N T F

oA FC (B = 1.38 x 10723 S@/=fee)

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

frequency 2.49 x 1012 sec™! (£ = 1.38 x 10723 joule/kelvin).
RC uRuy @ @ fradis F0 @ & qu1 el TR faten
Define time constant of RC circuit and write its unit.

s T § fofie ww ae g s g Jfsw

Define static and dynamic resistances of a diode.

06(1) P.T.O.
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(Q) wgﬁwﬁa:ﬁa<1wﬁ>1?
Explain why in a transistor <land f>17?
(R) I 9am@™ &1 g & ?
Whét i1s thermal runaway ?
(S)  BJT % qe # FET 411 MOSFET < oAy ¥ 0
What are the advantages of FET and MOSFET over BJT 9
(T) I wWEE Fm e ¥ 2

What is Biot-Savart Law ?

-0

WmﬁﬂaU,H,FHmGﬁwﬁﬁmam%wﬁ%mmﬁ%M

ﬁﬁﬁ'mﬁm:ﬁﬁwﬁwwmm%? 16+40+4

Explain thermodynamical potentials U, H, F and G. Deduce Maxwell’s
thermodynamical relations from them. What is the importance of these

potentials ?

M0612012 06(1)



(@)

(5)

M0612012

S D)
(Or)

FATEFA Hegad-dieesd fgao fam, St o & oo« fafa= o=t &

W W FA §, & e wrwe | fag wifve fE ' S = @, sl

F1 & I B HH B : 20+10

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

1s the state, the less is the population.

fea = fog= =1 weraa 9@ 29 =+ fOftte S0 & =i FT 0 Hig

o fag wifsw f& f5 9 w39 =7 fafte son T3 & o ufafda @

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 T3.

06(1) P.T.O.
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3. U TOed URNHd N e e qun wrifafy sae 9 g S, HiETS ae
fedige sfeass & =O9is oMW FISTL 30+30
Describe the construction and theory of a plane transmission grating and obtain

expression for principal maxima, minima and secondary maxima.

AYAT

(@ TEH qE F gN, Th g gilq a@ & gifd ad &1 s Hie

qe Aavad fagra &t WHIRT| 30

Discuss the phenomenon of rotation of plane of polarisation of light

by optically active material and give the necessary theory also.

B TF 15 TR w1 e, fawd = @ o (fafimse gl = 66°) %, 7° 1 WHRTA

o gt ¥1 @ W WA T TOAT 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. (@) UFH FAENG FU 0° K Y THAHT FEHF GF H G FAT §1 HU W
NS T T FeA qN SqH T KT AN R 30

A charged particle enters a uniform magnetic field at- an angle 6°.
Discuss the force experienced by !:he particle and path followed
by it.

() THE-gW W 2 9. & g W Ryd ) o @ FAAR 90§ ¥ T@e §
100 Amp &1 ¥ &€ W ¥ 98 ® TH H #H TEE W AN a9 g6
® T[ HISC 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.
3eqdar
(Or)

(@) Ty dewsl w5 oRwfh Sy weguisea aenst § afms v o
W& H oA ST € 7 | 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)  werEd! iy @ v Ted aen v ToTw] § S = T ¥ 7 T gerad|

afgy, fmd () wiady Qe =i, (i) wiads de e &, # wfed & o

s | | | 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

(ii) Resistance and inductance.

5. frefafed § @ feel WR W oafaw (@ 200 U= yEw)  fewfoEl

fafeu - 4x15=60
(31) RS &Y THR

(€)  3aae dfem

(§) Sierg sefm 9w TRd 9%y

(T) w2 o gm0 e
(7) &% e I
(V) cweEd w S s |

M0612012 06(1)



11

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 brdadening of spectral lines

(d)  Cooling by adiabatic demagnetisation

(e) Field effect transistors

(H Transducers and their characteristics.

M0612012 ' 06(1)
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1. WY FA @ AT AL 1 A 90 S SWA T I WA & 2 9 5 dF
T arafis faseq § |

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

answered. Question Nos. 2 to 8 have an internal choice.

(2. UHE-TA & Hd % 300 T Ao fuifa wwa 3 62 ¥ | 3k armen =€ <o wn
T, R uv B o T § 1 ue @ W S mem § f@ W wefen R
I ST T STegd-94 | ffam ¥ | fdt o meay § fod T SR W SR
3% el foemm | Ot wre wv won eftar ¥ ) weE-TE @ STEm € oy @
T HHTAR &, TF & 999 & fGfy= 9ri & 3w fer 59 9 s oy & 59
T qW ITH A9 I Y & IW A g w1 when § wmy S @
M 4 o s wwa &, oafefre T8
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2
The total number of marks of the question paper is 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 is 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.

JqH T mgsn{‘mﬁmmﬁzoaﬁaﬁwéﬁ | YHF T IW A 379Gl FR
Gfertdl H QA B |

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

questions. Each one is to be answered in three or four lines.

T ve W ) M ¥ I STV e FRL |

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

gfc fFel 999 A fHd 7R w1 FE {50 @ @ TER H A D, T I @
&< qun o7 TUR F | FUSH FURR WAE AN STAW

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. f=fefed o sw@m wd § 8§ g% %1 3w A W 9w ot § ety

20x3=60

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

four lines each

A) oz =wifvy fs feedt sfadwin qeam § g9z 3 son 30 & awer @
gl

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

phase velocity.

(B) U gog 10710 Hix enard & At # nfem &1 weh gan 4§ <gram sifafeeaa
A (m, = 9.1 x 1073 fFm, 2 = 6.6 x 1073 q-9)

An electron is moving inside a box of length 10719 m. Calculate the

minimum uncertainty in its momentum. (m, = 9.1 x 10731 kg,

h =66 x 10734 Js).
() fag FIfeT 6 y 7 p, s & fo,

v, p,l = 0.

Prove that for y and p, operators,

vy, p,l = 0

M0622012 06(2) P.T.O.



(D)

(E)

()
G)
(H)

(D

(J)

M0622012

_ 4 _
@amﬁnﬁmqwa?ﬁwmwﬁfaaﬁ@%%lﬁmﬁm|
For a particle moving in a box, the energy levels are discrete. Explain

in brief.

maﬁmﬁg{&ﬁmﬁmﬁ@ﬁﬁaﬁmmg@aﬁ%mﬁgﬁﬁ
s & AW A w9 AAfus T ¥

Prove that the value of Rydberg’s constant for deuterium is little more

than that for the hydrogen atom.

.mmmﬁmwmﬁ%?

What do you understand by spin quantum number ?

.L=2,S=%$mmmﬁwmmi

| 3
ForL=2 S= 5 find the multiplicity of the energy state..

FEiE @l w8 ¥ 7
What is screening constant ?

R0 dfga dge f& Hy, = HCLH ¥ 894 o 1 g Sagd W
F |
State, giving reasons, which molecule Hgy or HCl provides pure

rotational spectrum.
W oA Hed FJ ¥ ?

What is free electron model ?

06(2)



(K)

(L)

(M)

(N)

0)

(P)

M0622012

O .
FET FAAFEE (CO) 3] F1 JFSa-30 1.46 x 10746 fmm-2 ¥ CO

1 o fraas I@ SN (A = 6.6 x 10734 SE-R)

Moment of inertia of carbon Ihnon.o-oxide (CO) molecule is 1.46 x
107%® kg-m?. Find the rotational constant of CO. (h = 6.6 x
10734 J.g) |
Fiaw-oitg qofem # sravivo ufear ¥ WAw & FrEm SRy
Write down the selection rules for absorption in rotational-vibrational

bands.
Hia feea wge § e fafvy= dfedt & 9m fafaw)

Write the names of possible different lattices in cubic crystal

system.

X-ford fred o= =1 swm 3 & fag od wged o € 2
Why are X-rays used to study the crystal structure ?

wﬁaw&ﬁﬁwﬁﬁﬁgs@ﬁﬁémmm
fafem|

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

sional periodic potential.
¥ A0S T w2

What is band gap ?

06(2) P.T.O.
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6
AT & faE = frem T S, A eEeeE e @ fen 13 e

Zl

Find the radius of nucleus of A% if radiﬁs of hydrogen nucleus is
1.3 fermi.

S #) geawa wTq 9 oY # 9HEd § 7

What do you understand by mass defect of nucleus ?

S § oo dr p WO # T R wER fee ea §2

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

chamber 7
s AfqEE sfafEm @ Q-WH &1 @ oY B ¥ ?
What is meant by Q-value of a nuclear reaction ?

Wméafémmﬁmﬁmﬁﬂ@mw%mwm

TSl WA @ F0H RIS 40

Explain Heisenberg’s uncertainty principle and describe Gamma ray

experiment to prove it.

06(2)



- - 2 .( d2 )
by B&EfFEFg AW & fau e qx !(dxg Bx'} ®1 ATE Bed B8O ?

20

__”1_2 . .
Find the value of B which makes ¢ an eigenfunction of operator

dZ

,
[ ~ — Ba® |.
\dx”

HYUAT

(Or)

(@) H& Edl e & fau sife e fafeu qon oot & smer™ 9= o

3P Fed & fau g wifsw) = fag oo & Oe@ = 9agmEe 40

Write the Schrodinger equation for a linear harmonic oscillator and
solve it for its eigenvalues and eigenfunctions. Explain the significance

of zero point energy.

(b)  FATEH FHFT F FATAR A Fort AT W WIS 3Nl ferst o1 Faemya darei

% 3L 3N 9 @ H WHEal w1 fagga FfEw 20

Discuss the probability of finding the harmonic oscillator in the ground

energy state inside and outside classical limits.

M0622012 06(2) P.T:O:-



3. (ct)
b)
@)

M0622012

8

L-S md %1 7 awed 2 3Ed gmited fafby= sared w@emsi
BLEIERE - 30
What is meant by L-S coupling ? Explain the different quantum numbers

related to it.
=0 oA 1 A T 9 wHfady afww # fifad B39 T oy fag
& 7 wifee) (wew wfafea Steria ®) 30

Consider 10 electrons confined to a one-dimensional box of length
1 A. Calculate the zero point energy for this system. (Coulomb

interaction fnay be disregarded)
T
(Or)

w-mﬁa@mwm%?mmwﬁmm.wm

# P4a Ry &= A 7 | 40

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

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

06(2)



(b)
4. (a)

(b)
M0622012

9
T 997 W 5460 A T0e= +1 fafso ot 2M | €99 W@ 5520 A

R U SRl g wa We W@ # gUResd 9id RIS 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.

Taq Wa Afvenefies X-fRor aufwn w1 safy = fafeaw dwes wig #
Fﬁﬁﬁﬁﬂfwaﬁﬁwaﬂﬁmmm%@mﬁwﬁ
mﬁﬁmwﬁl{m@wﬁaow&&%: 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.

T WA T fRRa # I (100), (110) 991 (111) a0 & == giEl
& A TG SIS : 30

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

planes in a simple cubic lattice.

06(2) P.T.O.



(a)

)

10
AT

(Or)

g Se & fu daE fagra &1 avi R SR T & OSeEEE

3R e hiITIT | 40

Describe meson theory of nuclear forces and estimate the meson

mass.

o Qe Afys & faeed 9 190 MeV 91 Ww &t &1 1 9 Wi W

mammﬁwéﬁmﬁﬁmmmm:
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

power.

5. frfafEg 1§ frd 90 R Y& A 200 =1 § fewfial fafe @ 4x15=60

(@)

(ii)

(111)

(iv)

()

(vi)

M0622012

Fared iyt & AEE
sm w1 fram

WA J9E

BlA 99

%d 98 Hfsd

EISEIST!

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

each :

) Postulates of quantum mechanics
(z)  Bragg's law

(izz)  Raman effect

(tv)  Hall effect

(v) Liquid drop model

(vi) Fluorescence.

M0622012 06(2) S



