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SLS-366

B.Sc. Part-III (Supplementary) Examination, 2022

PHYSICS
Paper - 1II
(Nuclear and Solid State Physics)

Time : 1% Hours | [ Maximum Marks : 45
Section—-A (Marks : 172 x 10 = 15)
Note .— Answer all fen questions (Answer limit 50 words). Each question carries

e —

Note —

M —

Note —

M -

1% marks.

(@us-3) (& : 1% x 10 = 15)
Tt T T H I ST (SR 50 ) | TR Y 1%, 3F H T
Section-B (Marks : 3 x 5 = 15)

Answer all five questions. Each question has internal choice (Answer limit
200 words). Each question carries 3 marks.

(@ue-—a) (3T : 3 x 5 = 15)
T Ofer el % S SISl TS e H foeeq @1 e #ifeg (Sw-dmE
200 ¥1%) | Y&F T 3 IF A T

Section—C (Marks : 5 x 3 = 15)
Answer any three questions out of five (Answer limit 500 words). Each
question carries 5 marks.

(Tue-|) (3® : 5 x 3 =15)

o § 9 fe=l @9 9v % SW SIS (SW-E 500 I5) | T&E WIA 5 37
Ealkd
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Section—-A
(Tus-3)
. (@ What is the Parity of Deuteron in ground state ?
TIRMA ®T g e w1 IS (Ffmar) Fm oy 2
(i) What do you mean by Nuclear Spin ?
TR Yo T T G § 2
(ii1)) Explain Multiplication Factor and Critical Mass.

TOH RS AT FI<Ih SHHM I THETET |

(iv) Why moderators are necessary in Nuclear Reactor ?

TR o § o = Tavas © 2

(v)  Draw a diagram of Cloud Chamber.
AY FHIE w1 oA TR

(vi) What do you mean by lonisation of Gases ?
El & TR ¥ ST F gEe ¥ 2

(vii) Differentite between Primitive Cell and Unit Cell.

3IUTST HIYTHT TG Teheh HILERT H TR adEL |
(viii) What is Lattice Constant ?
Stk o v wed € 2
(ix) Define Phonon.
THEM I AR it
(x)  What is Periodic Potential ?
et fawa = § ?
Section-B
(TUe-9)

2. What is the quadrupole moment of nucleus ? Prove that :

Q:§(322—r2)
Afues w1 wgya Sl @ § 2 fas wite fF o
Q:§(322—r2)

BI-140 ( 2 ) SLS-366



Or
(3reram)

Deduce expression for Impact Parameter.

TEg YA & AU ey Feqe hife |
3.  Write different steps of fission process. Explain self-sustained chain reaction.
fommea gferanr =t fafier sremens®t &1 oo Hifq) w@a:ast geen stfafswan &1 FoH
T |
Or
(3=

If energy released in fission of a 92U235 nucleus is 200 MeV, then find the fission
rate of 92U23’5 to produce power of 2 Watt.

afe wfa o, U A & faemed § 200 MeV s 9 et &, @ 2 = wifw seamed
% fou famvea =t @ (fomves gfa 9=ve) @ wifw)

4.  Explain quenching process in Geiger-Muller Counter.

TMER-HeR O | T UfHan 1 JoiF Hifee |
Or
(3T
Draw and explain the principle of Linear Accelerator.
Yaw @t o1 o e sus fagra 1 99eme
5. Show that Bragg diffraction law can be written in the following form :
26.G = G?
where £ is wave vector and G is a reciprocal lattice vector.
TuTsy, T o1 foads gt f @ew § foen <1 9%ar ® ¢
26.G = G?
S £ T Ay 9 G gy o 96y §
Or
(3tram)

Discuss the differences between Einstein and Debye models of lattice specific
heat capacity of solids.

3G H Sk fafyre s 4 TEfg e 9 fears yfawd & o e 9HEs|
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6. Write the postulates of Kronig-Penny Model.
HIFT-Ut Aied & ged AfTRh fafe
Or

(g

What is meant by Electrical Conductivity ? Also explain the successes and

failures of Sommerfeld Model.

g =rotehan ¥ o N GHEW § ? GRWIeS Aisd i TRy qen fawerand off
farfen |

Section—-C
(@ue-—|)

7.  Explain liquid drop model of nucleus in detail.

Tfw & 33 g Hiea i fa@r 9 faa=m Hifew)

8. Establish the relation between Impact Parameter and Scattering Angle in

Rutherford Scattering Experiment.

TR ThIUE T | TG 9ol 9o TehivA hiv & Hed Ty g ey |
9. Explain the carbon-cycle and P—P cycle as a source of energy in stars.

T | ol &g & ®Y H Hled =@ q° P-P =% &1 foa=m wifsu )
10. State and prove Bloch Theorem.

=Ara yHa fafey aor s9eht gaaa ot
11. If the energy of an electron in s-band of a crystal is :

E =E' - 2A cos ka

Find the value of %k for which effective mass would be minimum and maximum.

Also calculate the width of s-band.

frdt fFee & s-908 H SO &l Sl § ¢
E = E' - 2A cos ka
k% frg 9m & fo soieei™ @1 g9t SmE =gAae 9 STfushan R | s St EeTs
ot 9w
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