()
(j) Explain the significance of binding energy
per nuclear.

leele veseYekeiele KeiCe yevOeve Tpee kede cenlde  eeFS~

Unit -1

FleieF - 1
2. (a) Show thatthe perpendicular distance be-
tween the adjascent planes of a set (hkl)

in a simple cubic lattice of constant 'a’ is
a
dhkl S e
Jh? +KkZ +1° 6
OMeeFS eked "a" peeueked emLejeked ked mejue leveele peeueked

ce meceUlle (k1) ked evekeiSJeles meceleues ked yeele hede

uecyelele oe nelee n
a
dhkl S e
Jh? +KkZ +1°
(b) Describe briefly the structure of NacCl
crystal and deduce the number of mol-
ecules per unit cell. 5

NaCl eimSue keie mejlevee keie medehe ce JeCeve kedeepeS
S-608
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PHYSICS
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(Solid State Physics & Nuclear Physics)

Time Allowed : Three Hours ] [ Maximum Marks : 75

Note : Answer five questions in all. Question No.
1 is compulsory. Attempt one question
from each unit.
kedue heeUs fehvee ked Goej oeepeS~ leMve me. 1 Deeveleele n~
lelUsked FheieF me Sked febve keieepeS~

1. Answer the following questions briefly :3%10

evecveeueeKele ked meetehle Goej oeepeS :

(a) Show that reciprocal lattice to simple cu-
bic lattice is simple cubic lathic.
OMeeFUe ched mejue leveeUe pecueked keie JUebedce peeueked

P.T.O.



(b)

(©)

(d)

(e)

S-608

2)
mejue levesle pesucked nelee n~
Show that a lathice can not have five fold
rotational symmetry.
OMeeFUe ehed chedmes pecueked ce heliedeieelee mecesceele
vene ne mekedlee~
Compare the spacing between the suc-
cessive (100), (110) and (111) planes in
a fcc lattice.
Sked Hedueked kedevOle leveekedej ueeSme ked eueS (100),
(110) leLee (111) leuee ket Devleleue oje kede leuevee
fedeepeS~
Why X-rays are appropriate to infold crys-
tal structure?
oeimSue mejleves ked %eeve ked eueS Skeme-ekedjCe helie
Gelkle jnle n?
Calculate the hard sphere packing frac-
tion of a b.c.c. lattice.
Sked Devle: ledevOle leveekede] pecueked ked eueS ed''ej

ieeucele mekedueve ieCosked kede ieCevee KedeepeS~

Q)

(9)

(h)

@)

S-608

3)
What are 'mirror nuclei'? Explain with at
least three examples.
leleshe veseYeked keUee nele n? kedce me kedce  GoenjCee
fed meeLe JUeeKUse KedeepeS~
Complete the following reactions :
N¥+a® F'+?
,Be? + H'® al+?
AP+ nte AP+ 2
evecveeceKele TeelesedleeS feCe kedeepeS
N¥+a® F'+?
,Be? + H'® al+?
AP+ nte AP+ 2
Why is 'Heavy water’, a better modera-
tor than 'ordinary water' in a nuclear re-
actor?

chedmee veesYekedeUe e SkeSj ce ‘meeeejCe peue’ kede leusves
ce "Yeeje peue’ Sked yenlej Deleceoked n~ kelee?
What are magic numbers?

ceepeked meKUeeS kelke nelee n?

P.T.O.



(8)
Unit- 1V

FleieF - 1v

Discuss the principle and working of a scintilla-

tion counter. What are the advantages of this

counter in comparision with other counters?

emeeCSUeeve keieGvSj hed emeaeevle S hedeleedeeOc kede JUeeKUee

fedcepeS~DevUe keieGCSje kede leuevee ce Fme kebeGuSj ce kelee
ugeYeleo eleleceleeS n? 12

Write short note on the following :

evecveeueeKele Kede meesehle JeCeve KedeepeS

€Y

(b)

(©)

Nuclear reactor its construction & work-
ing 4
vegeYekeieUe ¢ SkeSj ede jUevee leLee kedell OeCeeuee
Classification of elementary particles on
the basis of interaction. 4
DevUeevUeesedleeDes hed DeeOcej fej ceue keaCee  JeieskedjCe
Nuclear fission and fusion. 4

veseYekeieUe eJeKeC[ve S veseYekeieUe meueUeve~

€Y

(b)

(5)
leLee feele Skedeled kedeedookede ce DeCeDee kede meKUee kede

ieCevee kedeepeS~

What is reciprocal lattice? Prove that the
reciprocal lattice of f.c.c. lattice is a bcc
lattice. 6
JUeleice pecueked kelee N2 emece hedeepeS eked hed Sted. mee. mee.

pesucked Kkede JUebedce pecueked yee.mee.mee. pecugked neles
n-..

Show that in an ideal hcp lattice the ratio
ac¢

—==1.633
gae 5

OMeeFUe ched Sked DecoMe SUe.mee.hee. peeusked ce

RS Daveeele 1.633 K peicei nelee n-
gaé gveneele 1. fa YEJEYE] nelee n
Unit-11
FheaeF - 11

Determine the behaviour of an electron in a

periodic potential using Kronig-Penny model

and explain the inferences drawn. 11

S-608
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(6)

Deelelee eeYele ce, sedeeveie-fivee eveole kede Gheleeie kedjle nS Skeé

FukeSeve kede JUedenej meevesMUele kedeepeS Deej feehle heej Coscee

fede JUeeKUse KedeepeS~

€Y

(b)

€Y

What is Madelung Constant? Show that
for a linear chain of equally spaced but
oppositoly charged ions, the Madelung
constant is 2 log 2. 6
ce[ueie evelelecked kelke n? OMeeFS eked ekeimee meceojmLe
ckeivle edehejele DedeMe Jeeue Decleves hede  jKeele kede
fed eueS ce[ueie evellelesked keie ceeve 2 log 2 nelee n~
Discuss briefly about Acoustic and optical
phonons. 5
OJeeeveked Sle ekedeeMekede Hedeveeve kede meeffenle JeCeve kedeepeS~

Unit- 111

FheieF - 111
Explain the principle, construction and
working of the Bainbridge Mass spec-

trograph. 6

Jeve eyepe GJUeceeve migkeSeceered ked emeceevle, mejUeves

(b)

7. (a)

(b)

S-608

(7)

leLee keieUe eleeOe mecePeeFUe~

What is the experimental evidence in
favour of the shell model of nucleus? 5
veseYeked hed kedeMe ceefue ked meceLeve ce eUsseieked feceeCe
elee n?

Write the semi-empirical mass formula
for an atom with Z protons and (A-2)
neutrons. Discuss the origin of each term.
Z feeSeve leLee (A—z) vUeSeve Jeeue hejoseCe keb eueS
meeeceDeeveYeedeked menele meSe euseKeS~ felUeked heo ke
Glhesoe kede ededelevee kedeepeS~ 6
Half life time of Radium is 1590 years.
After how many years 1 gm pure Radius
will reduced by 1 centigram? 5
je[Uece kede Dee Desle kedeue 1590 Jee n~ chedleve Joces

ce 1 «eeoe Meae jJe[Uece 1 meSe «eece keice ne peeSiee?

P.T.O.
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