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IMPORTANT NOTES / W&eqet st -

Please fill up the OMR Sheet of this Question Answer Booklet propérly before answering,
Please also see the directions printed on the obverse before filling it.

Ty Rt § We BW e ¥ U Sud der oNUneIR. TN @ Well YW W W |
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The question paper has been divided into three Parts - A, B and C- The number of questions
to be attempted and their marks are indicated in each part,

T o, @ ok ®@ I w4l F e 2 |mwﬁ€rﬁ5&aﬁmﬁqsﬂ‘raﬁﬂw
3l S ofw 99 wiT A oiftew R W ¥

Attempt answers either in Hindi or English, not in both. ,
ST el ar B o O Rl uw o AR, 9 A A
Answers to all the questions of each part should be written continuously in the script and

should not be mixed with those of other parts. In the event of candidate writing answers
to a question in a part different to the one to which the question belongs, the question will

not be assessed by the examiner.

ST Rt & S AT F W A9 % IAC B A WY q6r on 9§ ey W
& T Bt oY 1 g@ W d qEX wr ¥ weT % s Rl o W O e 9y i
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The candidates should not write the answers beyond the limit of words prescribed in parts
A, B and C failing this the marks can be deducted.

st @ o, g el w aﬁwﬁ%s@ﬁﬁm%mﬁ%@%ﬂﬁﬁl
HHT SeET HE UL 3w B ST GES B
In_case the candidate : makes any identiﬁcggon mark i.e. Roll No./Name/Telephone

No./Mobile No. or any other marking either cuiside or inside the answer book, it
would be treated as resorting to_using unfair means. In such a case his candidature

shall be rejected for the entire examination by ‘the Commission. : :
sl BN S GRa ¥ ST STuen et TeaH fiE ae — U S/ A/ ey Ty | e
T {8 98 A o R e gendy sifead fEd 9R @1 egfm wmem T e
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Note :

PART - A - Marks : 40

0 — & 3R : 40

Attempt all the twenty questions. Each question carries 2 marks. Answer should
not exceed 15 words.

IR 20 U9 & TR AR TE weT & Rz mﬁ%ﬁﬁﬁ%lmw qregf
et 8T M e
Write two conditions of a wavefunction u(r) in a time independent Schrodinger equation
which must be satisfied at a boundary of a potential barrier.
BT AT FHHT & o ‘u(r) T T g oy & €| W) g B9 3 9/t
w1 g T ST At |

2 Write the equation between frequency of light incident on a photocell and the stopping
potential, with meaning of each symbol.
Tk B YA T SOl WeRIer i AgRi wen sreel Rywa ¥ wem @ wedewwr fRifgd )
e Hoha a1 ot W fefad

3 Write the equation relating wave length of a compton line and the angle of scattering,
with meaning of each symbol.
Y@ Hebal w1 e TOW Y RO @ivr qur e @) aoes ¥ gw wlieor fife )
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4 Define Bohr radius and write its value.

IR-Bre @ oty wd am fafgd

5 Define Stokes and Antistokes lines.

wWad qu yia-wEes el B green feied )

6  Draw the diagram of a 111 plane in a simple cubic crystal.

T g W Bhew W 999 w_ﬁﬁamwnﬁl
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Draw a diagram showing optical and Acoustical modes of v1brat10ns in a one dimensional
crystal with two kinds of atoms,

ﬁm%mﬂaﬂ%aﬁ@ﬁﬁqﬁﬁm%mﬁﬂawwmﬁﬁ@ﬁ
EISINCERE IS B

Define Meissner Effect.
Y ywEg @ afemw fafedr

9

How the electrical conductivity of a semi conductor varies with temperature and ‘why?

% s S Rrgemmar aw B W B aced ¥ oo w7
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10 Write the form of Block ﬁmctions.‘ Where these are used?
wlh WAl Bl O fwhed | T wEl wgwm A ¥ 7

11 Write the formula for nuclear magneton with meaning of each symbols.

Gebell 1 otef FA g MuAE fWEW @ gy Rfed

12 Z and A values of nuclide change in o and B decay but not in ¥ -decay. What change
occurs in case of 7Y -decay?
o U P BV ST % BROI MR F Z AUT A A 6w W £ UK Y S d
T T |y Sl ¥ R ¥ w oRad e ¥ 2
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13 Wrte the formula for radius of a nucleus in terms of its mass number A

Th AMHE & g Fem A @ yaal e ¥ dda @ gy feRad

14  When spontaneous nuclear fission occurs?

Wege ity Rravsy o g4t ¢ 7

15 Why the lengths of accelerating cylinders in a linear accelerator increase as the particle
beam proceeds forward?

U 96 W @ § ©s d0dl B a9, zﬁw%‘sw‘raﬁwmwaﬁéﬁm
¥ e ¥Ry 7
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16 Draw the diagram of a wheatstone bridge and write Kirchhoff’s equation for any two
different ueshes, in unbalanced state.

wg%ﬁ?@?@ﬂﬁgm%ﬁaﬁ@amﬁﬁﬁﬁvﬁqﬁ%ﬁﬁww
fefe

17  Why emitter-collector biasing in a transistor is kept higher than the emitter-bse biasing?
UH ZIET T SEe—uUEs Y W Soqerd SHR 9 ¥ o i T@r o § 7

18 Write the Barkhausen criterion for a stable oscillator,

TE SR AT & i whdee & o fefed o
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19  The frequency of a local oscillator in a radio is different from the frequency of the signal
received. Why? #

T e & b A W ool wa Rew @ omgf ¥ R wi A 27

20 What is the difference between an ordinary p-n diode and a Zener diode?

Th WOl p-n SEE qI7 WML SES § oy Siat 2 § 7

24 — 117/ KH-2021] | ' 9 [Contd...
' ARV AT 00 R0 O 10



PART -~ B Marks : 60
al -7 _ ¥FF : 60

Note : Aftempt all the twelve questions. Each question carries 5 marks. Answer should
not exceed 50 words. '

e I IR U F SO AR wlE W F o« ofw Pruia ¥ ouX we = ®
oty & g =)

21 Deduce a formula for the wavelength of an electron beam accelerated to a potential V.

U e R WV Rave aw @fa et 9t sEd wewel @ aor 39 e g
o B |

22 Calculate the spectral terms for a p d pair of electrons by j4 coupling method.

% pd S0EEH T b R - gHem fafy gro Weew weS @ T e |
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23  Taking a time dependent Schrodinger equation, establish equations for time and for space
coordinates by method of separation of variables.
HRA-NHNT AT ThB &Y, a9 AR B o omm sy By ', ww e
Wy Pl & e et B |

j 1

24 Using the expression w2 =2p ( - +— ) for optical mode of vibrations of a one dimensional

lattice, show that this can explam infra red absorption by a sodium chloride laitice.
Given B = 1.5 x 10* dynes/cm, m=23.0 x m , M =35. 5xm,
e i fgaeniie @ & wenla Al & g wi= 28 ( 2+ ) BT SUART

Wgﬁ@ﬁ%%ﬁ%ﬂnwmmwﬁgmam@ﬁmwm%l
T gam B o= 1.5 x 10% sE/@A. m = 23.0 x m, M =355 x m_,
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25  Describe the difference between conductors, semiconductors and insulations on the basis
of band theory, -

ol ¥ & Rreiv W U, SSAeE qu Ol B A=l SRy |

26  Describe the variation of resistance of mercury in the range 4.2 to 4.3 K temperature.

4.2%4.3Kaw%3wwﬁ%uﬁﬁﬂwqﬁaﬂ?wavﬁaﬁﬁﬁl
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27 Barium has a bee structure with a lattice constant 5.0 4 . Show tha; the nearest neighbour
distance is 43 A, nearly.

ST & T bee BN ¥ | SHET T s 50 4 & :m%&ﬁﬁsﬂﬁw
e & woampet % W ot W 43 4 e ¥

28  State the law of disintegration of* nuclei and hence deduce its e;cponential form.

TR B g P Fam & s WRed qar s wewmuntyme w0 @ @ @R |
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29  Taking mass of oxygen atom as 15.99 amuy calculate the binding energy of 8O16 nucleus.

(1 amu =931 MeV).
TH SIS U HFSAE 15.99 amu A FT, T 016 1 T it s B
(1 amu =931 MeV),

30 Draw a circuit diagram for determining characteristics of a NPN transistor in common
emitter mode. Show the ranges of instruments used in the circuit.

TgTH SYBLON B UIE F@ FU, Qs NPN Zifere &, swafrss Swels s &, aifyenaies
T B @ qEy EY )
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31 What is depletion’layer? How it changes in forward and reverse biasing of a p-n junction?

Rwelier @ ®R ¥ ? om wur Roda awEl ¥ w pen GO ¥ 9% B agwdr T 7

32 How positive feedback is obtained in a R-C phase shift oscillator?

THh R-C &en qiEcw 9 QAfs ¥ o9rqe sds %9 e Bhay s 37
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PART - C Marks : 100

q -« ‘ 3% i 100
Note : Attempt any 5 questions. Each question carries 20 marks. Answer should not exceed
: 200 words.
e ﬂoﬂ'ﬁ“{ﬁRHQ*[W]HE&W?W%%Q?OW%HW%IW?OO-?Eﬁﬁ
CIREE CE ]

33  State Bohr’s postulates and establish the expression for wavelength of a spectral line of
Hydrogen atom.

w%ﬁmmmmﬁ%amm@mmﬁﬁmw&m%ﬁaﬂm
aifd s )
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34 Draw the diagram of a Coolidge X-ray tube and describe its working. Give the theory
of emission of continuous X-rays. 4

T I TEN AN B RS R qw sE@ Ut e ave SRe |
T TEE-X I o Rragie file )
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35 Describe the oscillations of a monoatomiic lattice and deduce a formula for their frequency.
Also modify this formula for the case of long wavelengths.
Uh UH UGS W 6 Q@A @ GU WIS T 3 ShgRd- % ¥R i AT
T 13T TN F, A T T A Rafy F @ ogm ow ofafl' v s SRR

24 — 11/ KH-2021] o " 20 [Contd...

0 O 5 0



24 —T1/ KH-2021]

21

nnnnnnnnnnnnnnn



36 Describe Kronig-Penny model for one dimensional periodic potential with its theory. Show
that the resulting equation leads to formation of energy bands. d

w fri et R & R Site-T & Rrem o ool afd T savss wieR
g AR | g DRA B o ww et S9 & Feiv @& dea <@ ¥

[Contd...

24 - 11/ KH-2021] ' 22 : |
U0 T OO O AR



2411/ KH-2021] -

23

Contd

---------------



37  Give the curve showing Binding energy per nucleon v/s mass number A. Describe its features.
Explain why the fission of only heavy nuclei is possible, while fusion is possible only for very

" light nuclei? What property is indicated by sharp peaks at He?, C!2 and Q167
Wi TR HOT TEHR Hol B FEHAM G A % W uREdd B 9% Wi 9

3 U H e B | gussy 6 b Wil Tttt e & fagvsw d@wa ¥ en
Ha AN Fwp TOTH B TEAT S WHF R | pet, ¢l2 Ul l6 W wiew w@aeh @
o SR B ¥ 7
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38 Define Input and Output impedances of a circuit. Suggest the experiments for measuring
these impedances of a complex network. !

Rpelt wiwer & orarrash @en Febl wimmeael & oRomad faftad |3<19ﬁmwaﬁaﬁ
et wfew whoy & R, 9 & W v geme |
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39 Why modulation is necessary before transmission at a radio transmitter? Describe, with
necessary waveforms, the (i) amplitude modulation as well as the (ii) frequency modulation.

Wﬁmﬁw%mﬁaﬁmmﬁﬁw&ém%lmawww
& fesl & @ (9) omgm AR T (R) omgRy FEWIE ® I B |
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SPACE FOR ROUGH WORK /Th FH ¥ fau wmg
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