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Answer questions in all.  Question 

is . Attempt question

from each unit.

1. Answer the following questions briefly :3×10

(a) Show that reciprocal lattice to simple cu-

bic lattice is simple cubic lathic.

(j) Explain the significance of binding energy

per nuclear.

2. (a) Show that the perpendicular distance be-

tween the adjascent planes of a set (hk )

in a simple cubic lattice of constant 'a' is

222hk
kh
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(b) Describe briefly the structure of NaC

crystal and deduce the number of mol-

ecules per unit cell. 5

NaC

kegâue ØeMveeW kesâ Gòej oerefpeS~ ØeMve nw~

ØelÙeskeâ FkeâeF& mes ØeMve keâerefpeS~

efvecveefueefKele kesâ mebef#ehle Gòej oerefpeS :

oMee&FÙes e fkeâ mejue IeveerÙe peeuekeâ keâe JÙegl›eâce peeuekeâ

Øeefle veeefYekeâerÙe keâCe yevOeve Tpee& keâe cenlJe      eeFS~

oMee&FS efkeâ peeuekeâ efmLejebkeâ kesâ mejue IeveerÙe peeuekeâ

ceW mecegÛÛeÙe  kesâ efvekeâšJeleea meceleueeW kesâ yeerÛe keâer

uecyeJele otjer nesleer nw :

ef›eâmšue keâer mebjÛevee keâe meb#eshe ceW JeCe&ve keâerefpeS

heeBÛe meb. 1 DeefveJeeÙe& 

Skeâ 

FkeâeF& 
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mejue IeveerÙe peeuekeâ neslee nw~

oMee&FÙes efkeâ efkeâmeer peeuekeâ ceW hebÛeJeieeaÙee           meceefceefle

veneR nes mekeâleer~

Skeâ Heâuekeâ kesâefvõle Ieveekeâej ue wefšme kesâ efueS (100),

(110) leLee (111) leuee W keâer Devlele&ue otjer keâer leguevee

keâere fpeS~

ef›eâmšue mebjÛevee ke sâ %eeve ke sâ efueS Skeäme-e fkeâjCeW ke äÙeeW

GefÛele jnleer nQ?

Skeâ Devle: ke sâefvõle Ieveekeâej peeuekeâ ke sâ e fueS  eâ"esj

ieesueerÙe mebkegâueve iegCeebkeâ keâer ieCevee keâerefpeS~

Øeleerhe veeefYekeâ keäÙee nesles nQ? keâce mes keâce        GoenjCeeW

kesâ meeLe JÙeeKÙee keâerefpeS~

efvecveefueefKele Øeefleef›eâÙeeSB hetCe& keâerefpeS :

efkeâmeer veeefYekeâerÙe efjSkeäšj ceW ’meeOeejCe peue’ keâer leguevee

ceW ’Yeejer peue’ Skeâ yesnlej DeJecebokeâ nw~ keäÙeeW?

cewefpekeâ mebKÙeeSB keäÙee nesleer nQ?

(b) Show that a lathice can not have five fold

rotational symmetry.

(c) Compare the spacing between the suc-

cessive (100), (110) and (111) planes in

a fcc lattice.

(d) Why X-rays are appropriate to infold crys-

tal structure?

(e) Calculate the hard sphere packing frac-

tion of a b.c.c. lattice.

(f) What are 'mirror nuclei'? Explain with at

least three examples.

(g) Complete the following reactions :

7
N14 + 

9
F17 + ?

4
Be9 + 

1
H1

3 i
6 + ?

13
A 27 + 

0
n1

13
A 28 + ?

7
N14 + 

9
F17 + ?

4
Be9 + 

1
H1

3 i
6 + ?

13
A 27 + 

0
n1

13
A 28 + ?

(h) Why is 'Heavy water', a better modera-

tor than 'ordinary water' in a nuclear re-

actor?

(i) What are magic numbers?
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(2) (3)
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(8) (5)
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leLee Øeefle Skeâebkeâ keâesef‰keâe ceW DeCegDee W keâer mebKÙee keâer

ieCevee keâere fpeS~

JÙegl›eâce peeuekeâ keäÙee nw? efmeæ keâerefpeS efkeâ  keâ SHeâ.meer.meer.

peeuekeâ keâe JÙe gl›eâce peeuekeâ yeer.meer.meer. peeuekeâ neslee

nw~

oMee&FÙes efkeâ Skeâ DeeoMe& SÛe.meer.heer. peeuekeâ ceW

 Devegheele 1.633 kesâ yejeyej neslee nw~

efmeefCšuesMeve keâeGvšj kesâ efmeæevle SJeb keâeÙe&efJeefOe keâer JÙeeKÙee

keâerefpeS~DevÙe keâeGCšjeW keâe r leguevee ceW Fme keâeGvšj ceW keäÙee

ueeYeØeo efJeMes<eleeSB nQ?

efvecveefueefKele keâe mebef#ehle JeCe&ve keâerefpeS :

veeefYekeâerÙe efjSkeäšj keâer jÛevee leLee keâeÙe& ØeCeeueer

DevÙeesvÙeef›eâÙeeDeeW kesâ DeeOeej hej cetue keâCeeW      JeieeakeâjCe

veeefYekeâerÙe efJeKeC[ve SJeb veeefYekeâerÙe mebueÙeve~

3. (a) What is reciprocal lattice? Prove that the

reciprocal lattice of f.c.c. lattice is a bcc

lattice. 6

(b) Show that in an ideal hcp lattice the ratio

633.1
a

c
5

a

c

4. Determine the behaviour of an electron in a

periodic potential using Kronig-Penny model

and explain the inferences drawn. 11

8. Discuss the principle and working of a scintilla-

tion counter. What are the advantages of this

counter in comparision with other counters?

12

9. Write short note on the following :

(a) Nuclear reactor its construction & work-

ing 4

(b) Classification of elementary particles on

the basis of interaction. 4

(c) Nuclear fission and fusion. 4
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DeeJeleea efJeYeJe ceW, ›eâe@efveie-hesveer efveoMe& keâe GheÙeesie keâjles ngS Skeâ

Fueskeäšêve keâe JÙeJenej megefveefMÛele keâerefpeS Deewj Øeehle heefjCeeceeW

keâer JÙeeKÙee keâerefpeS~

ces[uebie efveÙeleebkeâ keäÙee nw? oMeeF&S efkeâ efkeâmeer meceotjmLe

efkeâvleg efJehejerle DeeJesMe Jeeues DeeÙeveeW keâer      jsKeerÙe keâÌ[er

kesâ efueS ces[uebie efveÙeleebkeâ keâe ceeve neslee nw~

OJeeefvekeâ SJeb ØekeâeefMekeâe Heâesveeve keâe mebef#ehle JeCe&ve keâerefpeS~

yesve e fyeÇpe õJÙeceeve mheskeäšê s«eeHeâ kesâ efmeæevle, me bjÛevee

leLee keâeÙe& efJeefOe mecePeeFÙes~

veeefYekeâ kesâ keâesMe cee@[ue kesâ meceLe&ve ceW ØeÙeesefiekeâ ØeceeCe

keäÙee nQ?

Øeesše@ve leLee vÙetšê@ve Jeeues hejceeCeg kesâ efueS

meeefceDeevegYeefJekeâ mebnefle me t$e e fueefKeS~ ØelÙeskeâ heo keâer

Glheefòe keâer efJeJesÛevee keâerefpeS~

jsef[Ùece keâe Deæ& DeeÙeg keâeue 1590 Je<e& nQ~ efkeâleves Je<eeX

ceW 1 «eece Megæ jsef[Ùece 1 meWšer «eece keâce nes peeSiee?

5. (a) 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

2 log 2 

(b) Discuss briefly about Acoustic and optical

phonons. 5

6. (a) Explain the principle, construction and

working of the Bainbridge Mass spec-

trograph. 6

(b) What is the experimental evidence in

favour of the shell model of nucleus? 5

7. (a) Write the semi-empirical mass formula

for an atom with Z protons and (A–Z)

neutrons. Discuss the origin of each term.

Z (A–Z) 

6

(b) Half life time of Radium is 1590 years.

After how many years 1 gm pure Radius

will reduced by 1 centigram? 5
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