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,.. . . . 
(bl:· The mo~t unsymmetric . , - . 

:::. ~---:~ sy~tem is 
··r.·.. ..., / 

(i) : -. ·_ cuhic 
•-• I 

(ii/. .orthorhombic • 

.. --(iii) triclinic 

-~· . .-'·;(iv)_: .1!igonal 

- - /cJ - Abo~e. Cune tempe~atu 
feri-9magii~ti~~ -material -• -. 
(i) =-• ~tiferromagnetic 
- :- ... -.. -:· --- __;_. 

-. · ·}-- _. fiiF =- par~a~eiic 

: :~,-~~(~i)-fdi~;gn~tlc i~ -
,. - ~; . ~· ":'"\ .. :.---:/'"·• .... •::::,,,.,..· ;~ .,,.- . -

(iv) _ferrimagnetic. ,r·:·-=· -:",;;~_ -~ -
·._ .//,:::·:.'~_t ·~" ~-:.~~\·,_ :( ·-;. :;_. --~;/~_ .. ":;~tt~:};ii 

. (d) -- Femnlevel 41 n_-type semiconductcSr lies-
- •• ,;; ,. ; - : :'":-7 .. -M-~-~· "::_ .. - ~: .: ··-,- :•. ~~;t· :-:':;t~~:~;.1_~:~;.o:: 

-:_ -(i) 1n bet~e~n ·the b~tto~ -~f-tlie . 
., ,_ "' 1! •. . •. - ,. ... :., - I ! - • • •• - . .. _.,. 

... -·conduction. oand and donor .level· 
· .. --~--- ,· ·_,· -~~-----. ·-_ .. -:;; .-~---- .·f:°,.·.:··~,~::.-,:, 
_(ii) '· between the top of yalence~ Bai-id =----. ,,. .,.,,,,.. ... :··· ·: - .,,_ -... , .. ~, ... _- ...... ~--•--.. ,_···: ,.:;;;·-~ .. -

-· and acceptor: level·.:-~_;\_·.:--:-~:\--?_;;'{: 
_t ,.-, • • ---~~'----·· , "-~;- .. _ .·--- • • /·? ;1~ :;J,. i ;::" ~· ~\:;~,,. 

-, ·-:- , ·, : (iii)~:~_. midway benve;ri -~o'nductio~ /
0ban 

' .. ._ . , .,,,.__ ..... ., _,,, •. • 7 .. 1:::/',.. .. r,r:r,:; ,¢,.::..:- •• "/.. -' • 

• ,, .-:;- and valence band"'-': Ji·-·'.::.--:,· ··:~-/-~f-
.. -• ; •/'. -• , •• •,, •" ~"'• ,• -; I ;..._ ~~•;;~,;;I• 

• - .. - : 
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. ou·tside · . the • . gap_ betwee'n 
co~duction band 'anci valenc~ b~d 

I JI ,/., •. -
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2.· Give short answers of the f ollowi~,g •• 

questio_ns : 2x4•8 : ; 
-- . 

. , 

•. _:_ ._,-:.. :>, (a) _ What are primitive and non-primitive .• 

: ,· .• (b) 

(c) 

unit cells? 

State Wiedemann-Franz law. .. - • 

Define symmetry ope_ration· . i~. ·_ 

crystalline, solids. Mention different _ 

types of fold rotation axes that· are:.' 

'permissible. • •• ~: -_~/ _· _ :.· .. • _ 

. ,;.: --- ·, ·• ~- (d) .- What are ·fe~oelectrics? Mention th~·-~ 

·, chief characteristics of ferroelectric: 

• materials. _ 
•·..r;, • 

<-- .3. - Answe~_ any_ three _from_ the ·following··: 

__ .,·:·--· ·_. qu~stions: __ • : r-. _ -. • .- _:> 5x3~15 
.. _.. - ':~ - .- • _~-::~~... - ... ~--~ ..... 

r -•. • .• ·_ _ • (a}_ - Why are crystalline· solids ·_used~ or -

• : ~:: -: X-ray diffraction ?_ Explafu why· visible f 

·.,__~_ light. cannot be; used :·for ·-th~ 
. -:::,.,,. 

determination of crystal _s~ctur~~ ·> \ 
_An· X-ray beam- of frequ~nc;, 1Q2_~-~ 

· undergoes diffraction from·· a'-.set,-·or 

. - plane, with ~pacing l ·SA_-WhE1t'°is·· the 

• • direction of first-order diffraction? . .'-': 
•• _ • • . . . • 1 +2~2~5 
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fbJ, • ~pl~ Mei;~~~/:rredt. What are type n 
I, , T' • I , 

-

. superconductors ? •. • • . . . . 3+2=5 • 
._ ., ;.,, I/ - •• .•.:,: r. •,,i,,: ,_;• •;,:• ,; l ,' • 

·, . :, . ' .•• / - ,...._ 

, (c) , Define_ hysteresis. Draw hys~~;sis loop·· 

·· .. ·:. for· f~rromagnetic material and label 

. _.;. , • diffe;~~t part~:.· What is ferr'o~etic 

. • • •. _.. domain ? ;-:>- --, .. ;~ · > ·.: ->~ - .-~'. '. 1 +2+2•5 

:,. : : ,_ -~·; ~. ·-,. :·~:;. ::-> .: .:::. : : ··, ~- ·- --~--·: ;_: . .- . 
; ·,; :' (d)-~ What are·· phonons·?. Mention its 

·."' - ,.. ... ·=- ,. ,,.,, -:,,. • , . _;., ~. ~-- ,.;..... ·./• .... .· 

· . . · > • ;_ :~- characteristics. , , : • - - , :-- :,_ • 2+3=5 . 

• . -. , •• :_. . . . ~- ·.:' ·:-/ / :·:: .- . . ; ; _--:; : •. • . .. • : • • . - . • • 

•. ·: :-_ · - _ _-: > (e) •• Discuss the important. conclusio~s ·of : 1 

• _ ·.-- -:;;-<-:::--:~<,~-:lfro'riig;.p;~ney- moc1ei.--: <:i· ;·· · .. .-··-·-: 5.-. · 

~~-~-< :_ ,~:q-:<?t;~·>>}~.:>:?~-<t(-.-- .: ; ----/) --___ :·_:_-~,--

:ce:; ·i ~<:;-;: Answer the following questions : • -• . 

,;:~~·--~/~?;'·,-/Z.~?:~•-,///. ;;;: :.~:/;~- . \; ·.:: 10x3=30 

--~;_:~~·=;,.::: (~--~W_h~t~-~~'?e~i~;o~al vectors?. 
•• •" .,. .~ ,(.1•~-; ;,:~~:-<-o# - '1. ,:.· ;TJ.' .r_ :,..:.•' ;--: ·- ... • , • •·. ... . .. 

: _~ --· •. ·_·'(,. :~01J~ .. Obtain expressions for them. Show that .. • 
• • • f _,,r I_ "l. ) • • !/ "'_, '": ~/ • • ..: • • ,.,:. • - • .- .,. .• • • - • • • 

•• : --~ _. ~--f_.;.<;,.:·· • ,_,;~e/;~i~rocal l~ttice to a simple cubic 

-~--- .'_: _: • is itself a 'simple cubic .• -.• 3+5+2=10. 

,· .·•, ,~_ -:: .. ··"~ ~. ::; .:: ~'). :; , 

£_;·:•:<"·_._-:~.-=-·~- _:;_;·- ."_o~_;-~_~:: ·-

.. • ..... :·-_.;Show that ~- moriatomi~ linear lattice 

•. -. • . • , • ~:-·\ , .. c~ be" r~ga;d~d as a lo~-~ass filter .•. 
_; ' ..,, _.."' . , _.,.. , , . ... . . . . - ' • . : 

., ·: · ., · - .10 

I .r. • 
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(b) Explain polarisability of _atoi:ns, Derive 

Clausius-Mossotti equation between 

polarisability and dielectric constant of. 
.. . . . .. . . . . -

solid. 4+6= 10 

Explain ·classical' Langeyin_ .theory of 

. ruama~~tism; •. wha/ is- th~ es~entia1 - i' ·:j 
::. - _, .. ., -:-,.~•· .. ,:.,---;:=•;~ .... ..... : ...... >-... -

condition.:. fqr~ an·-··- atom to ;-. be . , 
_ • .! •. : ••. ; .... -~;:;.:-~• .. '.•,....,_::-?.--:"i,..:~':-=:~. ~- .! ; .. • -~-- - .. < ... / ·-1 ... -

>-< diamagnetic?~._:. j_ ~:>- _·. __ ·; -~-8+2=10 •. ":· :·: -~ 

:,/7f :::·.~ ';° _),· :: Lf::C.,,~{1.;.itf fi:_f \_: '.: 'i,·:[§t}{/J 

!

·-; ·~·~·: ~~-:<.-f ~J ••. -~at i~ ?- ~<>f~;i~!;~!.(/i~.s~;~ 
. . ;_ .. _ .~- -:, .. .,. •. :. m a metal where the earners. are _only · . • _.,: 

... .... :: ,. __ .. __ ,,. ~~--.. <--~ ... --'-: ..... .. : ..... - ...... _- #<~-: ·:·,~~ ......... ~-~r.;.---;~-~-t 
::~;,. • ·:-"'-electrons/ Wlii ·is·, Hall ·coefficie·n t •,: '55i'; 

........ -.; • ...... -- ·: .. ,,,, .. -- -~~7 ' : ... ::.,,._z-- .. - ' -- :_ ... ; - ,;·:._,.. ..... 

.;_- .; ;· ~:. :t . ·positive· in • some -.metals·? -:,. : _ --: - : -;l· -;,, 
-• .-___ ;'. .;. t-::·,;( .. i.-~ ·_,,~r:~:,_r--- .= \l:.? ~.- .-:·~f-.. -. tL _ -~ - _ . -,:<;:~:-;i:-. ?. 

An· n-type. germanium ·Strip 1 mm wide<. -r.·:~.-·-~-:-;; 
[_:?:.. ::>~~~~---,.;. ,:_:'- -.'_;_.-: - _<·"'' ,; -·;-:: :.--.?;,,,# p -~- -- :-:,·:~~~;:;.-:_ 

·,.: _ ·.-.~-~~<-_: •• ·and .lmm thick, has ·a -Hall coefficient.;·-/ ->::i 
-- • ,. -c.... . f - • • .,~ 

- : '/ .. £::/_ • -~f, ro-~ ;,;_;~filo~b. If fo;· ·~ ·.curre'nt of , 

1 m.A the H~Ii ;~ltag/·p~d~cetl,;in~id~ _. .. ·-- :j' 
a;•: •• -"'.. _, , • ,,, :---~ ·:., ........ , - ·: - ... ,.. -~ .~:.,·.,. q~ •• • • -· 

the strip is 1 m V, calculate· the-strength 
.,._ - ., :;" - ••• ,._. • ; : . ,t:,-,. ,._--..,.;•"',··· ,, -.· .. ( 

. ;: ... - .. • ·or the magnetic field·\::.,,-·:·:-:_,:·, -- ·_,, ··-·/":"-·' ... ,.__ 
• ' • .. ··_ . .,.r • . •. • .. ·_: ~--~'·,/~~~:-=:·t, 7: ; :... ' :: :.· .. ~:· 

,:,. !,,' -- . 

I·,•~ • ·, ! .,._ ••• 2+5+ 1+2=10 ',., ·,;:· '.,, :: . 
;:- .. 
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. Write short note; ~n: (any two} •. • - • 
-Sx2=10 

• • · . : (i) ::. .fla;~a oscill~tl~ns -:· 
• ,. ,:-• - .: ... , • f • ..,! 0 0, 0 • -, • 0 ; • • , _, •, , I • 

-':::: • : : .. ; (ii) . E~st~in';. theory or' ~pecific heat. 
_;I'. •. !·-~;f_:._:> .... ' .. f..'., .. 7--<:·:_ ......... • {,.--;,,_, .. :·· • -~· ,.;· • 

: ,· ... _ Jiii}_. Bragg's law-:.·.,.>;·>-· ··: .- · 
• ·., ?,. ,,:>·~it<••::':.·,:··.'.;~ ,•,: ·::.-- :.· ·--~ •, .~ 4 .• 

,:· ;, -;;.--- 1 .···.~ ~v) :;curie-Weiss· law.·--·:·:._.:- .. ,-

·~, . 

'; "->;,"" -

. ::-.= . ... -·. --~· , ;, '~ • 

•• ,,.. .•. < .. <' 

.·~ - ..... ·; :-... 

.. : ;~ .... 
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