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'SECTION_; A

Answer all questrons in one ar two' sentences Each cames 1 mark

1.

B Y

'Sodlum (Na) exhibits body centred cublc (BCC) crystal structure WIth atomrc _

radius 0 186 nm. The Iattlce parameter of sodium’ unit cell is
nm. . _ ,

The expressmn for London penetratlon depth |s ;
What is non- Bravats Iattlce’? l

State'Biagg’s _'Iay‘\.f"fer X—ray dif_fra_etio?n';'_ '

What is 'Piezoeleetricity-’? .

What is Photovottalc effect?

What are the properties of matenal can be determlned by Hall effect experlment'?

- P.T.O.



16,

16,

.22,

: Explam Cune Werss law

' Magnetlo susceptnblllty (%) of certei_n thatetiet--. is '--"1><t;0“5 The type of the
matenal 1§ = . | o '
9. ‘The retatlon connectmg permeabthty (,u) and- suscepttb:hty ( Z) is ~— .
_lee an example for ferroelectrlc matenal R
| | (10 x 1470, Marks)
SECTION B
Answer any eught questlons not exoeedmg a paragraph Each questxon cames
Zmarks _ . ) RS
' -1_'1. Why \nslble hght can't be used fo study d;ffractlon from a crystenl‘i> a
, 1 2. leferentlate between orystamne and amorphous matenals |
13, -D:stlngwsh between pnmmve and non primltlve oell
14:.' ' Bneﬂy exptam the variation of eleotrical res;stnnty (P) of a meéta with
temperature | N
15, 'erte a short note on heat capacxty of oonduction electrons |
| "Expialn Josephson effec,t
7. Wnte a note on Coiour centers
18. Wnte down Claus:us Mosottl equatfon | -
V19. Epram the phehomenon of Magnetoresnstance | | | ’
20 How doe§ the barid- theory of solids leads to the ctassn‘" catlon of SOlldS into' ‘
: Conduotors Semiconductors and tnsulators‘? L ‘ :
21, What is Antfferromagnet;sm'? | H
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(8x2=16 Marks)
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SECTION-G

Answer any six questions. Each question carries 4 marks,

28

26,

27

28,
29.

- the average drift velocity,
30,

31.

"~ 23. The Bragg angle for reﬂecf;t;on from the (110) planesin BCC iron is 220 for an X-
© . ray wavelength of 1 = 1.54 A, Calculate cube edge for iron. Also calpulater what - -

is the Bragg angle for reflection form the (111) plane. - -

amu- respectively. - Calcylate density of “diamond crystal Gi\;;en

Ny =6.023x10%3 atoms/mole.

Obtai_n thé]\ﬂi”e;r indicés of planes héving'.inferdepts (a) 23, 35,'40.(b) 3a; 5b w0, -

Briefly describe the strustire of sodium chjoride.

- The magnetic fisid intensity in & piece of fetfic 8xide is 108 4/m. -1 the

susceptibility of the materiai at rogm, températur_e 5 1.5x 107>, calculate the flux,
density and magnetization of the material, ' E ' ' '

The étomic radius of sodium is 1.86 A . ,'_Galcu!at,e the Fermi energy of 's'o‘diulm at

~ absolute zero temperature. Itis knowr'that sodium has BCC structure. E

arpere. Assume one election per atom, calculate the density of free elettrons,
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" SECTION-D

. Answer any two qhes_’ti‘on_sj. Each question-carfies15 marks. |

32,

33
- between two atoms. Explain various types of pri'm'ary bondingdn'solids? . . -
34.

- 35,

DN

- conductor:”

Discuss the. Kronig-Penny model for the motion of electrons..in-a* periodic.

‘potential.  Show from E-k -graph -that the material can ‘e’ dissolved into
. conductors; insulators and semiconductors, ' S /% .

Brieﬂﬁi éxplain-'pbfehfial',én'érgy With distance:. cuve repreéehting' [inte,rabtién'

_Discuss the various experimental aspects of X-ray diffraction. .D_eécfiibel them

What is superconductivity? How superconductivity can be destroyéd. _Explain -
following : (a) Meéissner effect (b) . Critical -Field (c) Type.'| and Type Il super- -

(2% 15 =20 Marks) -




