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C-367
B.Sc. (Part-1II) Examination, 2023
PHYSICS

Paper - 1II
(Nuclear and Solid State Physics)

Time : 3 Hours | [ Maximum Marks : 45
Section—-A (Marks : 172 x 10 = 15)
Note .— Answer all fen questions (Answer limit 50 words). Each question carries

Note —

e —

1% marks.

(@us-3) (3f® : 1% x 10 = 15)
Tt T TTE % S ST (SW-EH 50 I8) | Todeh U9 1Y, 37 T g
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.

(Tue—=) (3% : 3 x 5 = 15)
T Ofer geHl % S SIS TS e 0 foeeq @1 e #ifeg (Sw-dmE
200 I1) | Y&F TEF 3 3F 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.

(@Us-7) (3F : 5 x 3 =15)

o d 9 for=l 9 Tv & S SIfST (STR-E 500 I2) | Iodeh Y9 5 37k Rl
Tl
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Section—-A
(TUs-3)
. (@ Explain Nuclear quadrupole moment.
qRTa =Y S0 T AT FHIT |
(i)  Write two properties of Nuclear Forces.
TRt aet & & T fafe |
(ii1)) Define Critical Mass.
Ik FoTHM ohl TR Rife |
(iv) Explain Chain Reaction.
geen sifuferan =1 e #wifa |
(v)  Write the equations of carbon cycle in stars.
T | HEA 9% & THEON bl fareu |
(vi)  Write the principle of linear accelerator.
W @l & fagra & fafeaw)
(vii) Define Wigner-Seitz cell.
forme-fest wiftesht &1 g wifsa
(viii) What is Phonon ?
HHEMA B ¥ ?
(ix) Write Wiedemann-Franz law.
faetm-we fram =1 fafaw)
(x)  What do you mean by effective mass of an electron ?
TR & YUET FAEH ¥ R e © 2

Section-B

(@us-—a)

2. For gold nucleic, calculate the distance of closest approach of a-particle with
energy 2 MeV (Z = 79 for gold).

=l A & A 2 MeV & o-F01 &1 fehead ITEA i U 91 Site (F|0f & fag
Z =791
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Or
(3teram)

Using semi-empirical mass formula find the atomic number Z of most stable
isobar for a odd mass number A nucleus.

G- SAIF SHHH A HT STAN H §L T 90 5991 A 9t sk & gaifes
T FAYRE & fau Z 9@ &)

3. Calculate the energy released in fission of 100 gram U?3°. Given that energy
released per fission is 200 MeV.

100 7 U%3 & formmed | qo Sl i 701 shifteq | fean e § o wfa foeme g
FS &1 99 200 MeV €|

Or
(g
Write the conditions of self-sustained chain reaction. How are they obtained ?
Ut e fafwar w5t I fafen | 3% fF9 YR ura fEen S At © 2

4.  Efficiency of GM counter is 90% and maximum counting rate of its 6000 per
minute. Calculate paralysis time of counter in sec.

TH TR-HeR o &1 &7d 90% © @R A o' sifushad 6000 o wfd fade e
g, @ for & weTsd GEA i TOET IR

Or
(3reram)

An electron is accelerated by a betatron of radius 1.5 meter. If the maximum
magnetic field is 0.4 Tesla and frequency is 50 cycle/sec. Then calculate the
maximum energy attained by electron and also find the number of revolution by

electron.

T e &1 e 1.5 Hiex 81 sfiee sty 0.4 29 Jeed & a9r 50 wH/4.
A W HE HIAT F | T 3o fRaT TR T § He Rl Sl g wam 2

5. Find the spacing between parallel planes of Miller indices (4, k, ) for a cubic
crystal.

Tt =t forea | fHeR i (4, &, [) 900 IHIGR qall & oid 1 g AG SIS
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10.

11.

Or
(3teram)

Calculate volume of unit cell and packing fraction of face centered cubic crystal.

Tk hisd ST fhied Ht Usheh hIGSH & ST TH $HP Hho UM i UMD
FHIT |

Calculate electron density of copper sample whose Hall coefficient is 0.55 X 10710
(MKS).

dia & wfeel # sore e S i UM shifse | At gfiest i gl e 0.55 x 10710
(MKS %) g1

Or
(3teram)
State and prove Bloch theorem.
A THF w1 HUA faree g fas R
Section—-C
(TUs-=)
Derive semi-emperical mass formula and explain its different term.

G- AT TEM A ! YT HISC A T I 911 I HHSAET

Describe the construction and working of nuclear reactor. What is Moderator ?
Write uses of reactor.

Ty @R 1 99Ee 9 FEYOTC &1 9UH SIS0 | HAewh fHE Hed § 2 AIHE
o & F s € 2

Explain phase stability principle. Discuss the structure and working of a

synchrocyclotron.
wHell T fagra &1 =men st T feEEseE & aqeae 9 wEfary &t
o= it |

Derive the Laue equations of X-ray diffraction and obtain the Bragg’s law using
these equations.

X-foro & fooda & o o SRR Seq= HifST qon 39t e § o &1 |
IT Hifea |
On the basis of Kronig-Penney model discuss the energy bands in solids.

HIT-T1 9faey & STHR 9 39 § SHoll 908 i SAEA HIMSU |
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