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C-367

B.Sc. (Part-III) Examination, 2023
PHYSICS
Paper - 11
(Nuclear and Solid State Physics)

Time : 3 Hours ] | [ Maximum Marks 45
Section—A (Marks : 1% x 10 = 15)
" Nofe- Answer all fen Guestions (Answer limit. 50" words). Edch question carries—
1% marks. :
(TS-3) i 1% x 10 = 15)
de - whTE T B I A (SR-E50 =) | 9 T 14 9 0 ¥ |
Section-B (Marks : 3 x.5 = 15)

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

(TUE-q) | '(31?:3:':5:1'5)
AZ - wd i yE & ow A T T A e @ w wieg (Im-
200 V1) | Y WA 3 3iF W E
B Section-C (Marks : 5 x 3 = 15)

Note - Answer any three questions out of five (Answer limit 500 words). Each
question carries 5 marks.

(GUs-%) (3F: 5x3=15)
e - ﬁaﬁﬁﬁﬁﬁﬁméwﬁﬁm(mﬁmsmm]lmwsmaﬂ
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Section-A
) (@ue-3A)

1. (—i)/ Explain Nuclear quadrupole moment.
4 Tl wgyd el w = s
{‘g‘ihi_ﬂ_‘)’/ Write rwo properties of Nuclear Forces.
Tt we & @ T faten
/Q.nj/ Define Critical Mass._
HI<e SEHM @ g st |
/,’w)/ Explain Chain Reaction,
sigen fufww i sEwEn F
(v)  Write the equations of carbon cycle in stars,
TR H e 9% B gHIR ® fafen
Write the principle of linear accelerator.
Wi @i & fagra i fafe)
(vu) Define ngner-Smtz cell. _
for-foew e @ ofor BT
1i1) What is Phonon ?
HA e R ?
| Write Wiedemann-Franz law. T
-wa frem w1 fafew)
What do.you mean by effective mass of an electron ?
@M H W T A T E 2
Section-B
(gue-=)

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

mﬁwﬁszeV%uwaﬁﬁwwﬁqﬁmaﬂﬁm(ﬁﬂ%fm
Z =79
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Or
(319

v

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

a@ﬁwﬁmﬁmﬂﬁﬁmwmﬁﬂwmﬁWAwﬁﬁmﬁ%mﬁw
R e & fau Z 3@ st '

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

IOOHWUBS%ﬁwﬁ@WﬁWWIWW%ﬁFQﬁW%
Sl H HE 200 MeV © |

Or
(1)
Write the conditions of self-sustained cﬁain reaction. How are they obtained ?
et FEen sifufwa w5t W fafeu) = 58 vor ya few s sFa § 2

/4/ Efficiency of GM counter is 90% and maximum countmg rate of its 6000 per
‘minute. Calculate™ paralysns time of Couter in$6c, -~ 7T ¢ T e

EW—Wnﬁﬁaﬁmgo%%#ﬂqﬁaﬂﬁwﬁooomwﬁrmm
g, ﬁrnﬁﬁa‘?nmmaﬂmaﬂﬁm

Or
(37)

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

electron. :
wF deret F e 1.5 et ¥ sfteri st 0.4 daen gy & 9e 50 FR/A.
T G Hid HI 31 99 SO TR SR IO o R fRal Sl @ s ?
/_5;_4ind the spacing between parallel planes of Miller indices (4, &, /) for a cubic

crystal.
frdl oirg feeea o faer gaeis (4, &, l)ar@lmmaﬁiﬁahaﬁqﬁmﬁmu
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Or
N (3rerdn)
Calculate volume of unit cell and packing fraction of face centered cubic crystal.

"o e T ERE W T g & S0 T T Geger O H O

ST |
/Calculate eleciron density of copper sample whose Hall coefficient is 0.5 x 107 10
/ (MKS).
2 2 fieyl § TR TN T W TR e | 9l wheet @ g o 0.55 % 107 10
(MKS ) ¥
-Or
(teren)
State and prove Bloch theorem.
T d Wi s fafay qen fag #if)
Section-C
(@Uz-9)
Derive semi-emperical mass formula and explain its different term.
— e S G WY W i e T e W W e
/_g_.{ Deéc:ribf: the construction and working of nuclear reactor. What is Moderator ?
Write uses of reactor. '

ﬁmﬁmﬁwamﬁwwmlw%ﬁaﬁ%% ? Tifvpa
fge & =1 39 § ?

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

synchrocyclotron. https://www.mgsuonline.com

mwﬁaﬁmﬁwﬁm|@maﬁwawﬁfaﬁwﬁ
faargAT SifsT

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

Xﬁmﬁ%ﬁaﬁ%mmaﬁwwﬁﬁmﬂmzﬂﬂﬁwﬁwsﬁrm
Y ehiteid |

11. On the basis of Kronig-Penney model discuss the energy bands in solids.
Frm- afe & SR W 36§ wut S F ST HiC
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