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Instructions to the candidates .

L. WI-THFF AT E 1 g i S s e 1 v % 295 7%
¥ sridfie fawew & |
This question paper consists of five questions. All the questions have to be

answered. Question Nos. 2 to 5 have an internal choice.
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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 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 exam, not the scientific

one.

3. WU YA @Y sw™ @ faed 20 e we E0, e WA % SW U@ SA¥al
@ ufwat & 2o

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, & Teg G OE TR ¥ IHET Y UEH hL |
Wherever word limit has been given, it must be adhered to.

5. 3k ferdt we § fad yER S qE0 @ dwmeE YRR & AR B, A W #
fest aun 3 TUa O 9 S ®Ya HEE 9 SR

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.

M0612010 06(1)



3
1. TH OYYH ® 20 WM § | WRAF WM 3 3w w1 & | @y wry wifwg A

g sada ww ¥ 1 wifew gw & fau quf @ifes svEysit qul Ew
IS L 20x3=60
1t consists of 20 parts. Every part carries 3 marks. Attempt all of them. They

are short answer type questions. In case of numerical problems give full logic

orfand complete solution :
(A) e €30 Td TR HEm ¥ W &1 v fatEy
Write the conditions for the conservation of linear and angular

momentum.

(B) wIvia w37 & HIgW g swr & &g an & fram s osgerE
ST |
Derive Kepler's law of areal velocity from conservation of angular

momentum.

(C) T BTN WWRE gN YfEE s & fog wse fefey
Write an expression for observed frequency due to transverse Doppler
effect.

Mo0612010 06(1) P.T.O.



(D)

(E)

(F)

(&

M0612010

4
qﬁ%ﬁ@gﬁ%wwgﬁﬂﬁwﬁqﬁaﬁwﬁ%mm

fafem |

Write an expression to give change in gravitational potential while

moving from centre of earth to surface of earth.

frd w3 Y[ fOOW geEAE W T | WHAY ¥ 2 T FHOH TS
gign g wa ® 2

What do you understand by rest mass of a particle ? Does the mass
of particle ever remain constant ?
Wﬁaﬁ?mﬁwﬁwm%?gﬂﬁﬁmﬁw%?

How are entropy and probability related ? What are the constants
involved in it ?

oy ® S E TS S § A FeeeTs - W S
EHELEE

Derive Clausius-Clapeyron’s latent heat equation from thermodynami-

cal equations.

06(1)
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(D)

M0612010

®EA R E 7
What are phonons ?

UF THE WA H A TR Ay = 5890 A AU A, = 5896 A s & W@
T | 99 =faerl fFel & o foene wom § @ Ased safaerad |
et 7S 77 @ % 1 961 ferll d fea weR @ Ay # fia e
Ay HSETG fbS W TS 7

Two wavelengths A, = 5890 A and Ao = 5896 A are emitted by a source
of light. Interference fringes are observed in Michelson interferometer
when paths of interfering beams are exactly equal. How much path
difference have to be introduced so that a bright fringe for A, coincide

with a dark fringe of A4; ?

Fa JT TET TAMTE F 9iawr TFar o 7 2eE & e & au

(it

AT ® # fhw ywR w1 fgfeo smaves @ ¥ 2

When and by whom was holography invented ? What type of radiation

1s needed for recording and reconstruction of hologram ?
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(K)

(L)

(M)

(N}

(o)
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ey feEwl T sEyRe fEn & erl % fag saEd |

What are the points of difference between ordinary and extraordinary

rays ?
frerfer ooy =1 foo @ee fafy= = gur sifes o1y qemied |

Draw a diagram of Nicol prism clearly showing the various angles and
optic axis.

s MOSFET a9 §gfe MOSFET & &9 o<t saEd |

Outline the difference between depletion MOSFET and enhancement
MOSFET.

s PN Gy erite & forg we V-1 stfyenefors o wifae foed sm sifvia
A UvE SR H He-g des qd WY Hg@ ¥R geey |

Draw the V-I characteristics of PN junction diode in forward and reverse

biased in a single figure, showing cut-in voltage and reverse saturation

current.

w5 o o ST g 9 GO m %, T 99§ Foha g LA
@ ¥ | S fad ges eyt e

A particle having charge g and mass m is moving in a circle with angular

.-}
momentum L . Find its magnetic moment.

06(1)
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w AC. ufmy ¥ wfgiu R, 9 L 9w wifita ¢ foiises 3 2

¥ | dAfyerfeqa doRE j & I9UM HIW O WA Z F OAHE =G5 |

gfgaTe o WIHEEl hivl TS URETT A9 wIifeE |

An A.C. circuit contains recsistance R, inductance L and
capacitance C in series. Write the impedance Z of the eircuit using
imaginary operator j. Find the magnitude and phase angle of the

inpedance.

T wmfs T oy = A sin(or - kx), p T T HEH H o T H TG T
@ & wafs = Amer w1 9 wany |

A sound wave, given by y = Asin{(mf - kx) 1is propagating
through a medium of density @ with velocity v. What is the intensity
of sound ?

fasii gro Oy & wEw O D0 F FoA T osadsd A0 gu SWE an ®
With the help of diagrams differentiate between longitudinal
and transverse modes of vibration of strings in Melde’s

experiment.

06(1) P.T.O.



(S)

(T)

8
fore ¥ & ok f5m o 4 wafy = yegom d S § 7

By which expression and in which unit, the loudness of sound is

measured ?

gt diftfor =a stua Wi giifos whe #1 smgfadl = fafeg

Write the frequencies of either the diatonic musical scale or the

tempered musical scale.

2. fato sRE =1 9Ead ¥ ARShad -G TE@T F f9g 9a% a9r Re-fawre
% fou =9 == #RU | w@m F omomars TRmm ¥ o yRomt & 2 60

Outline the theory of Michelson-Morley experiment with the help of a ray

diagram and obtain the expression for fringe shift. What were the consequences

of the negative result of the experiment ?

(a)

M0612010

Hedr

(Or)

TF |y gifeet & p-wedl & ufnf st | IwafTs Soasis gads
F h-YEe Iod IRUY H T § V9HE F U oY, dees oy, ik
ey, frael wfady qw frfa 9y & fou e o= &ifwg | 50

Define AZ-parameters of a transistor. Using hybrid equivalent circuit,
derive expressions for current gain, voltage gain, power gain, input

impedance and output impedance of a common emitter amplifier.

06(1)
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(o)  3IvAT3 smyR fawn § et Ziferer #1 um @19 0.95 ¥, @ SH gifse

IS Iegsiw faur @y w=m odm 2 10

The current gain of a transistor in common base mode is 0.95, then
what will be current gain for common emitter mode for the same

transistor ?

3. TmEd % SeAMaE & weie fafEe | T wemw @ v5e fareea gry e

Yidem & fo saee e i | 60

Write down the Maxwell’s thermodynamic relations. With their help, derive

the expression for cooling produced due to adiabatic demagnetisation.
Hgar

(Or)

ol 1 wEmET T F A R ® g¥ W oo wifew ¢ fafe qe
fagr R wam & feaw o=w ¥ 7 waww |
Derive Debye’s formula for atomic heat of solids. How does the theory agree

with experiment at different temperatures ? Explain.

M0612010 06(1) P.T.O.
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A FFT aRE W S @ BE-9) Sfdeumd S wwEian Suemed | T 5H

et Yensl Y dhge S 8 faifa w5 oa ' 2 60
With the help of a ray diagram explain the working of Fabry-Perot
interferometer. How is hyperfine structure of spectral lines determined with
its help ?

v

(Or)

@ e ¥ w1 fogw fafen 1 38 wEm # on & fan e fafu @ a0
wifT | 50
Give the theory of concave grating. Describe Eagle mounting for it.

{b) A R v A vun HW F GUHE @ Aen T F FEE 30° & Fads w0
W ooTE B T 1 A wowfe T= oA %1 mew 15,000 ¥ 1 A T A

TN F quRE FE AT | 10

In grating experiment, blue colour of light found at a diffraction angle
of 30° in first order of spectrum. The number of lines on grating is
15,000 per inch. Find the wavelength of blue colour light.

M0612010 06(1)



11

s frefafes § @ e R w A ool fafe (s 200 W& #) : 4x15=6(
(a1) AN T
(5) oA & A faw 7
(@) yau P
(7) NPN Zfwe & Frey
) T e W S A B g s @ e
(%) aft W B A JAA TG AW H T
Write short notes on any four of the following (in about 200 words) :
(@) Velocity addition theorem
(5) Mazwellian distribution of velocities
(¢) Optical rctation
d) Working of NPN transistor
@  Derivation of expression for velocity of longitudinal waves

()  Sabine formula for reverberation of sound and its importance.

M0612010 06(1)
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1. mm—wﬁ?ﬁam%amﬁwﬁéwﬁé|W$.2ﬁlsw
3§ ofiqfes foreew €

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

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

2 ;-;——_tf,—é*;:::é?mo%?mﬁa*%:?sé‘z%su”:yzwﬁaﬁﬁmw
s F T e T ve == § T 7T o meag § e I =ien foes
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The total number of marks of the question paper is 300 and the time allotted
is 3 hours. All questions carryv 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 exam. not the scientific

one.

3. YY" YA T IWIE B TAEd 20 HEE UvH 39, Woedeh YA & I Wk Yl
a ufeeEi § e @

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

questions, each one is to be answered In one or ftwo lines.

4. Sl v W €7 R § IS FAvE Uied &L |

Wherever word limit nas veen given. 17 must ne adnered to.

5. Az S 3= RS WER R wE 93T 4 URE TR H AT B, a1 U H

fe=1 = == wTE B R FUS UG WS AET AR

In case there iz anyv error of printing or factual nature, then out of the Hind1
and English versions of the question, the English version will be treated as

standard.
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1. ffafee oy sw0m el § § yde Sw 8 W 4 i J ST 20x3=60

Answer the following short answered questions in 3 or 4 lines each :

(A)

(B

{C)

(D)

(E)

M0622010

FEE % Y9E UM U W ¥ 9HEd 7

What is meant by the effective mass of photon 7

M Fu= = FEEA Fe— grEsHent &1 A= fHer 9 W %
e O -

Comment on the statement “Heisenberg’s uncertainty principle is valid

for all kinds of particles”.

—~ .

frgeri faamw =1 T3, O 7w 331 foam

Write the expression. value and unit of Rydberg's constant.

YU mE owT % T B w1 FEEREE fwe S w1 # TR

FYT I & AU FHA T 7

“The wave funection of a free particle can be normalised.” Is this state-

ment true or false ?

I A vE T sm ¥EwE 7 7 TEE W SEd SN W Sl F OIS
"+ fafem |
What is meant by the zero point energy ? Write the energy eigen values

of a linear harmonic oscillator.

06(2) P.T.O.



(F)

(G)

D

(J)

(K)

(L)

M0622010

4
me(n)waﬁ%?wmmsﬁmm%?

What does the principal guantum aumber n convey ? Is its zero value
possible ?

q&n@wmﬁmwwaﬁ% ? Ha—%@m‘mmaﬂﬁﬁm |
What do you mean by fine structure 2 Explain it for H-line.
Write down selection and intensity rules for transition.

Why is the ground state singlet ? Explain.

feR GESTH § W9 F TR © ? Wah IRE AN

What do you mean by Miller indices for a lattice plane ? Give one
example.

wﬁwmﬁ?WW?{mW Sa FIT . B F AT
T fafeg

Name two crystal systems and state the relation between their axes
angles (o, B, ¥

o § R & R | T BRE YR A § 3T I ¥ ? SF TSN
(Am) fafew |

How are solids classified on the basis of bonding ? Write their names.

06(2)
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(T)
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5
TS avE qul 9 dve ¥ @ aead § 2 " guie st |

What is meant by the valence band and conduction band ? Explain

with diagram.
Tk & sl wl wOT hE g 7

How is the existence of nucleus established ?

TfeF = AT ww AEE F OHAT H T RIST

Discuss in brief shell model of nucleus.

foeft Tfyerta srfufear @1 Q-9F ¥ = oA ¥ 7

What is meant by Q-value of a nuclear reaction ? |

Fefem #1 o2 # T @ § 7= 39gm T 7 wiew guH S |

What iz the use of cadmium rods in nuclear reactor ? Explain with

suitable diagram.

YRd W |R ATEE TRl % AW v w0 3w # fdem |

Name the four nuclear reactors used for research purpose in India.

e ST 1 S fava sifusw 7 — 3739 FIg ST SIYE MeTR-Heik

T ¥ 7 IESE HEFR fag= fatEn

Which has the high operating voltage : ionization chamber or Geiger-

Muller counter ? Write the principle of its working.
TH IR H T W@ A FE N A R I B ¥ 7
What are the sources of energy in a star and how these are produced ?

06(2) P.T.O.
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2. fevgmra Fifz=mt 1 @ wefvie 3 o Sgfas am yrefTs fewst =9 fod=

IOy 1 Fercawrd =ifent fve s srare fog 52 2 Faten aifant g foa aikfefa

ﬁmﬁmﬁwﬁﬁﬁaﬁﬁﬂé?mwﬁﬂw[ 60

Discuss the theoretical and experimental results representing the limit of
classical mechanics. Under what conditions, the principles of quantum
mechanics are applicable when the principle of classical mechanics are not

applicable ? Explain with examples.
HeYgdy
(Or)
(@) 99 FUH ¥ w0 w1 WERA 9 WA EvE fagT T TEEET

Explain with necessary theory the reflection and transmission of a

particle through a potential step. 40

(b) T = THwRE F 1.25 fFdE favamr 9 @afd v s ¥ 8 sE

F-FA aues HeRifan | 20

Calculate the de-Broglie wavelength of an electron accelerated through

a potential difference of 1.25 kilovolts.

M0622010 06(2)



3. ()
(b)
(a)
(b)

M0622010

7
AR K THY] WA 1 ¥ 7 IUH FOE 1 eorm #AfEU | 30

What is Bohr atomic model ? Explain its shortcomings.
T S wE wHT W o P ¥ 7 Ww wf wmeEn 130

What is meant by the multiplicity of an energy state ? Explain with

example.

erar

(Or)
T WE & s & fen g srEwen @ 9vi st | 391 fawga
A ®ISU 991 THF ¥R ITEA e 40

Describe the experimental arrangement of Raman effect. Explain it
quantitatively and give its important uses.

UF FEME T W T 4358 A W W w1 wmw amhe A o
I 608 Ufd . F TR R Tva £ 9fz o weE Tmd W

5461 A =1 ArnE=A I HTE AR fEA W % A e YEned #9 qiie

For the incident ligh- of wavelength 4358 A a scatterer shows a Raman
shift of 608 cm™!. What will be wavelength of the Raman lines if
the radiations of wavelength 5461 A are made incident on that

scatterer ?

06(2) P.T.O.



4. {a)

(b)

(e}

M0622010

8
wH FS B PN A T 7 e Wfdw Hew WUmE 9d fd fHag @
Wsﬁgﬁﬁw’ﬁhnﬁ%@wﬁwwmm [ 30
What is meant by Fermi energy ? Explain its physical significance and
deduce expression for the Fermi energy for one-dimensional motion of
electron under a constant potential.
dfeq qa1 wE dfew saua W ufeafd wifan qar Sfen sier 1 wes
g =g | 20

¥ E F W ogmmw Swien A OXY-Z w5 W o e -3, 40 5
SATETE FIAT E | 10
Define lattice planes and lattice interval. Deduce expression for lattice
interval.
Find Miller indices of the plane which cut the intercepts on X-Y-Z axis
-3, 4, 5 respectively.

Hgar

{Or
T & g o= = 7 wEune fa afvw § o | w6 w
FEA 7 AR H AER FTIA -0 H TR EF F TR 7 5w
¥ 1d Fwfau | 30
What are the basic constituents of nucleus ? Explain why electrons

cannot reside inside the nucleus, How iz the size of nucleus estimated

by the wa-particle scattering ? Establish the necessary formula.

06(2)
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?ﬁﬂﬁuﬁ@ﬂaﬁﬂj@waﬁmmaéwmaﬁam | ==
ﬁ@mﬁmm:ﬁ@waﬁm%?aﬁﬂﬁaﬁ%ﬁ@maﬂm

FE S Hehdl £ 2 30

Explain the meaning of chain reaction in nuclear fission with an example.
Is the fission process self chain reaction ? If not, how can it be made

a chain reaction.

5. ﬁﬁmﬁ@ﬁﬁﬁwﬁw,mmwﬂmomﬁﬁﬁrﬁ@:

Write answer of any four of the following in about 200 words each :

(1)

(i7)

{z21)

M0622010

-5 T T I = ? gl i qoTee o feru =i Pt 1 15

What is de-Broglie’s wave hypothesis ? Find expression for wavelength

of electron.

MY = v (2,2 ) T BT H T BT AR VATARE R
T ¥ 7 foega ol wifaw 15

If v =wix, ¥ 2t is the wave function of a particle, what does the

quantity " or |y|? represent ? Discuss in detail.
mwﬁmaﬁm@wﬁm%?ﬁﬁﬁaﬁ?ﬁm| 15
What do you mean by the degeneracy of wave function ? Explain in

detail,

06(2) P.T.O.
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(tv)

(v)

(vi)

M0622010

10
YU dfFE a9 FU & (A Se-wR fafgw i ¥ 0 wed =t fagE

A Higd wifFw 1 15

“The energy levels of a particle in a box are discrete.” Explain the

statement with formula.

Sifgs ufrdl & 7 & foe gReert w1 eiftfveaa fagea =1 foega amH
HIFSE 15

Describe Heisenberg’s uncertainty principle in detail for the measure-

ment of physical quantities.
L-S A 3% jj g | ¥ a9d § 7 6 g 99EEd | 15

What is meant by L-S and j-j coupling ? Explain with example.

06(2)



