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Answer all questlons each carrles 1 mark

1. Whatis a prlmltive cell? o

- 'What is rotation symmetry'? y
Define-fern'qi s’ph'e,_’re. . )

* Give two applications of'Hal'I effect.
What is an eXtriheic semiconddofor‘?. e

. Define. moblllty ofa charge camer o

- Defing polarlzablhty K

o Deﬂne magnetlc susceptlblhty
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, What is dlamagnetlsm

What i |s lsotope effect in superconductors’?
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o
 SECTION-B

.Ans'wer'any'eig"ht' each carries 2 marks

11, Dlstlngulsh between crystatllne and amorphous solids.

12. G|ve two uses of x - ray d[ffract:on methods |

13. 'Name ﬂve types of bondlng in sollds e

t4. | 'lee the expressron for ferml energy and explaln the symbols

15. Give the dn‘ference between fernmagnet[sm and. ant:-terromagnetlsm

16. E-xplatn the concept of Brillouin zone B

17. Wthh are the sources of polartzabttlty’?

18. ‘_ .What |s eIectronlc polansablhty lee the expressmn

19. Explaln.the term hysteres_ls and coercrvnty. L

20. Obta’tn an e)tp'ression for t;on'do'n' penetration depth .o'f-a superconductor.-_' :

.21'.---' What are Cooper pa|rs’? Explaln " o | ‘ o

22. 'lee three apphcattons of superconductors

S , (8 x-'2'=‘.'1;'6 'I\llla_rk's.)T

'_ SECTI'_ON—-’C._ e R

| _ Anlswer any SIXI each carries 4 marks

, 23, ._Determlne the separatlon between Iattlce planes (2. 1 1) and © 0 1) in a SImple
f{'cublclattlce ST T , e

24, A superconducting matena] has.a. cntical temperature of 3. 7K in zero Magnetlc
-fleld and a crtttcat f|eld ofO 0306 Am‘1 at OK Fmd the crltlca[ field at 2K T

25. The “cfitical” temperature Te for mercury wrth |sotop|c mass 199. 5 u is 4. 185K
- Calculate its critical temperature when its lsotoplc mass changes to 203 4 u.



- 26.
27,
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30.

31,

The: spacing between the. pnncrpal plane of NaCl is 2. 82 A°: First order Bragg. —
~ reffection occurs at an angle of 10" What is the. wavelength of x - rays - .

.Show that average kmetlc energy of electron is /Ef, where Ef is the Ferml -

Energy
Denve the Clausrus lVlossottr relatron

The penetratlon depth of mercury at 35K s about 750 A° Est|mate ‘the
penetratlon depthatOK L . l

The applred magnetlc freld in Copper is 106Am -1 lf the magnetlc susceptlbmty of |
. Copper is 1. 5x10 -3 Calculate the flux den3|ty and the magnetlzatron rn Copper

Assuming the Pclansabrlrty of Kr atom is 2. 18x’l®‘4°Fm Calculate lts dlelectnc

‘ constant at O°C and 1 atm. -

o LY. . . (6x4=24Marks)
‘SECTION: 077 3 .

' Answer any two each carries 15 marks

32,
" 33,
‘34,

35,

Explam l\/le|ssner eﬂ’ect’? Obtaln an expressron for the London pbnetratron depthj |
for'a superconductor - . l

Dlstlngursh between dra para and ferromagnetrsm Derrve an express:on for the
dlamagnetlc suscept|b|l|ty on the basis of Langevrn S classrcal theory '

Deduce Braggs law ih X ray d|ffract|on Descnbe Braggs spectrometer and

‘explaln how it is: used to determine wavelength of X - rays

(a) Wthh are the three sources of polansablhty

(b) Derrve an expres3|on for drpolar polarrsabrllty

(c)" Draw a graph drawrng frequency dependence of varlous contrrbutrons to
- polarlsabllity : - o :

(2 x 15 =2 30 Marks)
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