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(fe39 1.3) M3 AStaT s I9uels wfad aaT @ fefime Gergast
35 | JgeTEle yBTer w3 faaset 98a J1 87 € feo Sud I
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fares feT ge3dt a=t &t 3fart feemar & Jur fi939 © gu f<o fagfus
3T AE, fﬂﬂfé?aafsaaiafaﬁwfe?fa?aﬂ?famrﬁé 3t
few feenw & fawes 8fed (Crystal Latticl) afie g | fem 39T HUH
(space) f&T figw &t faufnz 3faft feenar § fawes 8fen afie 75|
foves &few € fea gmar & 539 1.5 &9 feurfenr faprr 31
frge 14 3fat foues Sfen fse 75| gt aifes AR € ™
@%,mxmwh??emaﬂ?,fe?§aaéﬁfeﬂmﬂ@
3| & fanes Bfen € =< I fou g6—
@ few &few fS9 g9 fEa fiT dfen fiv AT 3few mas =g J|
) fares Bfen e g9 fiq fig fifa se3dt ae § fagfuz aaer 7 7 ffx
uawe— fea i (UaHTEHT T AYT) AT fex wfes T AaeT J|
s)wfaﬂfanggfmﬂwawwﬁawwaﬁmmmﬁ
Hredt ygre aist 7 A |
dfeec A, faques &few & A9 3 &< g1 d, fen § A< f9s-fgs
femr=et f<9 Wz Ifwr Afer I 3T yae Bfen geer I wfse A €
vefed g o fod g5—
(i) € @ faat fasdont (edges) Tt femret a, b W3 ¢ © ©a™, |
fa »muw f&9 dgava 7 <t Fae 6 A &4t <
(ii) fasdont @ fegas o f, (b M3 cfF9),B(cmM3 afde) M3
(am3 b f&9) 9€ 9= | fen 37" Gfse A® & Udhited™ a, b, ¢, o, B
M3 y T Befe3 Jet |
fefame (Typical) Gfse A® € fegt Udhitest & fazg 1.6 <o feufenr
faruT J1

1.4.1 wfe aats M3 Fefaz ufse s

(€) mfearsts wfse A%

AT g=39t a< dfse A'® € fAge dfewt €3 Hge d=, 3T @R &
wrfeasts (Primitive) Gfse #& faar AT J1

(w) defag gfse i'®

A "fee A% 9 feq a7 <u 934t g2, afeont 3 fewrer ga Afggnt
€3 =t ige % U5, 37 €7 § aefd3s ufse A afde o551 Iefaz
(Centred unit cell) Gfae F® f3s fami™ € I 75|

=

d OH M<HET



A9Et 1.3 -H3 nifed®is afee A w3 defds Ag € gu <9 857 et A= Ieetsit

wat Wfearsts a=b=c o=B=y=90° | NaCl, fda 87, aug
neg aefds

AR oY) THIAIACIT | a=bzc o=p=v=90° | Ae® fe&, sno,, Ti0,, CasSO,

ECECUEES wfeasls azbzc a=PB=y=90° | gfax ABST, KNO,. BaSO,
) \-ﬁ
Mfeasis
1LGICCICES

gaar wfe Tats a=b#c o=p=90° JIgeTEE, Zn0,CdS

y=120°

JEdtzes ufe IBE | a=b=c o=B=y%90° | IBATEIE (CaCO,), fAEET

At faast (HgS )

Heafsfea nfearsis azb=#c a=y=90° |Haafsfad ABed, Na,SO,. 10H,0
neg gefdzs B # 90°

Tetafsfsa Mfeasis azb#c o #PB#7vy#90° | K,Cr,0,, CuSO,. 5H,0,

| H,BO,




14 faAH & 992 Bfent @ gise AS

FATET AHTE M3
ATt g%at f&g 90°
T

€ 3T JiaBRien-Saret
feg feq gar vt €
gaTet 3 fgs M3
AT g%at f&g 90°
e

979 mgagTad Bfen M-
AHTS gHATET, ATIPAT
gsat ¢ f&g 90° d<=

v Haafesfsa &fen
MAHS gATST; € eBaT
Tad= 90° 3 o

. Bfen-F ' TEafsiea #fen- mM-mrs
gfr\rermz%?*a:rejw gH=< a, b, ¢, A,B, C W~
€3 d< 90° 3 We I s de I5 fagt fos

&gt <t 90° = &4t T

=
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b |

\-‘

f939 1.8- T Aa® wfse
A% feg g9 fifq d< @
U 8 Wise Aa &g
=fsmr I

Infes fefarrs 10

(i) »eg Fefaz gfse As—uifad ufse B's &g ffq ge3dt a=
(UIHTE, www&x)m@?mwy&w—@@ﬂam
€9 (Body Centre) f&9 Jer J1
(ii) eBI-defaxy gfse As—nfad ufee A% &9 dfewt €3 Hae
g3t gt I fegrer o 934t a< 99 9 evq € d'ed feg S ger |
(iii) #3-defaT gfse AF—mfAd gfee Aw &9 afout €3 ¥ge
g 34dt a=t 3 fewrer fifq 934t d< fan € ATOHE @ e®%dT & dad <9
Jer 31 3% AI famd @ mfeasls gfeae A% d€ g5 (939 1.7)1
nfeasts gfse s w3 87 3 55 =8 defds ufee AgT © S
Aget 1.3 f<e petdu g5 |
1.5 féq gfse A% f&T ge3zat get ot Afumr

Wt ATee I fa agt <t fanes @fen, gfee AT € 53 <5t
Afgwr 3 gfeour Jer J w3 o9 Fq 8fen e €3 fq g3t a=

(UAHTE, M A wfes) e I g Wit 2yidr g 99 a9 ge3dt ae =
fgasT gmar foa fefame gfse A% 5% FEfuz J1

wrt f3s famn € wat gfee ST (Cubic) €73 feua aa7ar W3 mas3T @
B UaH'E § g3t IS HaTar |

1.5.1 mfeasts wet gfse s

nfed®is wet afee g ff9 yae (77 934t a<) fige dfent €3
€ U5 1 dS € 79 fEq UaH'E #is &% Baie Wise AsT feg s
Jer J fAe 939 1.8 fé—u'feurfewfamr%lwgﬁwﬁ‘smm
feg W3 99 wfse Ag Quast (AT EIFP{")UEIS’EEIE’EIB‘ fer et mnm
ﬁ@m(wwwm)? = grar foa fefame gfse i®
&% FEfug der J1

fasawfe—efea'wfesrr&ﬂﬁurﬁqrﬁwﬁ‘sgm—fwmﬁ
&% foafag a1z fapur 31 939 1.9 (8) <9 79 ffx &< s, €
Afast €3 ¥ae a< € fAde deg & fagfuz ager J, @ﬂvmma
WIWWHWWWWUIWdﬂ&@f@?d@
& feemar § mgsT WAs J1 f§39 1.9 (1) gfee A% € Ags-gd9aT
(Space filling) fague & a=t & wAET wad &% f93fag ager I w3
939 1.9 () fEa wet ufse A'E v e f9a-f9a uarent € mnst
gart & gaRgET J1

faSfa d% e o 99 fa wet gfee A'® fS9 @r € dfen™ €3
we UIH'E Is, fen st feq gfse A <9 yaent & a5 Aftnr
8><%=1 YIH™E J=4it |

()

fdza 1.9-ffa mfeasts wet gfse i®
) y&t g9 (M) FES-II&T II&T
(¥) fea afee A® &% AEfU3z et € MRS Fmar



1.5.2 Migg d<efaz wat gfse i'®

e #139 defdz Wt (bee) Tfse AE ST fEa uae Br € go-Ra ae
€3 w3 fen 3 feger foq uane €F € »ivs dwg f<g <t Jer 91 fd3e
1.10 #39 Fefdg wat gfse A% €t-(8) y&t 39T, (1) AaTs gaat
H'3® M3 (2) Eq gfse As & »mw gu fEe mafug uanewt € gar €
&% gengEr 71 few feg Sfunm 77 Ager I fa #iz9 dwg % uaHe
Yo gy <9 Gn ufse A5 &7 AUz Jer J fan <9 €9 vge der J1
(i)ss“té'xé qs’réa‘ruawgzsxé - 1 yai'E

(i) 1737 defeI uaE - 1 x 1 - 1 Yau'g

o ySt gfse Ag fSg uaen St I Aftem = 1 + 1 = 2 Uan'e

&)
fg3T 1.10-f8x »iz9 Jefazd wet ufse A®
(€) ut ggaT

(") AE"S-IIST IJI&T

(¥) fEa afee A® &% AEfU3 yaHSn™ & MAS g1

1.5.3 esq-aefaz wet gfse /'S

eHI-defdz Wt (fec) Gfse AE 9 yaHe AT dfent €3 »3 we
Tt ATghAT @8aT & dedt €3 d¢ 95 | {939 1.11 &9 2fwd A7 Ager
J fa @ ded €3 ¥ge 99 UaH'S € 575 Bde dfse As € &g
s Jer J1 79 T e&d € ded €3 Hge uan'e € &% BdIe dfee
AV . N J 0 o 2 ~ \J 1 \J
Weﬁamwawwmwwfﬂwg a1 e wfee
A% &9 afus Jer 31 939 1.12 fS9 esa-a<fd3 ufae 7% < 8)
Y&t 3967 (M) AES F9&T I9&T M3 (T) ffT gfse A® § »As gu o
AEfuz wignt € g7aIF € &% TaATfenT famr I

- - 1 ny 1
(i) 8 AT T U= yanre y3t ufse AE - 8x2 - 1 uwE

- 1 o i
(ii) 6m—a'€Fa3uawr§x5 UIHE Y3t wfee A& -6x5 - 3 uaHE

ySt gfse A% uaHrent & 9% Aftm = 1 + 3 = 4 Uane

=
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fg33 1.12- ffq esa aefgs wet afse A°5

(€) yst JE&T () AETE-IIAT ITST
(¥) feq gfse A® &% AEfug uaHTent € wAST gar

Uts YAST € YHS

1.10 ‘Sfew f&g’ 3 3t ot AgE I°?

1.11 gfae 7® § Sefes d9s @8 Uaniledt € &F €A

1.12 J& fafprt feg »igg €°—

(i) & d3t M3 Hadfsfed dfae A®

(ii) TBI-Jdefdd MI »3d Jefdad ufse AF

1.13 AuRe &9 fa &g uret gfse A% (i) d& M3 (ii) W39-deg €3 ¥ge uaHe &
faasT 991 5% B Gfee A% &8 Sfsur Jer JI

Iafes fefapars

12

1.6 &3 Ufdar ges=i—
At {39, g=3dt a< 33 U193 g¢ 76 w3 €af € &9 ule 3 e uat
gt ger 31 MG, wit; g=3dt gt § AHgU 1% Hae JF f3s meut fee
3fait ggar & faafiz ade |
@) fog feur f&g 3-Ufdar

feat 9, fam feT €97 & 9 (o=t 9o ffa gn & gov 9% feenfas
a3 7rer 9 (939 1.13)1
fen fe=ngr fS9, 99 fea diBT € 338 Jifer™ & Auda feg Jer J|
fea g= © 338 (guv) difent &t Aftrr & 81 & Qu Afordws Afterr
(Co-ordintion Number) farar #er T | femr wet f€a fart &3-Ufaar feemar
feg Qu Afoidas Afgwr € T
() @-fent f&e &I-Ufdar
& fort 33 Ufdar g9aT, 33 Ufdar Jifent Tt Uargmt & feas feenfas
9d (39 ) g7 AT Aaet 1| few § € o a7% FizT A7 AaeT I
(i) ewt darst § ufost € Auga &9 few 397 Ifir A Aaer 9 fa gdt
arst € 9% ufast darst € Jifent € fasgs Gug I w3 g=f
Yarghnt € i@ fufsdt w3 &% It Sgana gy <o Aodt J= 1 &
ufgst Uarst § mirt <A’ fami €t darst afge of 3t got darst ufost
Yarst € fasg®s s d< d9d ‘A’ fand €t d=qit| fer 39t d9



+EEOOEODE
Rt

P

f&9 ge& T % HI® wat
&fen

Yargtt & 70 & AAA famn &t feemar yuz &3t A7 Aaet 3 fae
fa f939 1.14 (©) feT feurfomT fapur 7
fen feeng f39, 99 foq %™ 99 538 JifewT @ Audy fg Jer
31 few 39t € farit Qu AfoiGas Afterr 99 71 &% Tt 7 fegt gat
difent € aedt § Afawr A< 3F feq Tgar yuz ger J1 fem wet
fem Ufgar & € fenr f&9 =9ar 33-Ufder fagr Afer J|
At Uarst & ufost 83 fifsd gu (Staggard) RS few 3g7 S &
W%f&@ﬂ@gﬁuﬁﬁ%@@m(depressions)fé"%’ﬁsr
o 7 | 7 ufgst darst € difent ©f feemar § A fam fagr 78
3t gt Yot 7 95 9, €7 & B’ famd fagr A7 Aaer 91 A€ Ji+t
Yarst g et e €3 s Aaer I3 G e a3 ufed 33 ©
Jifent &% Aoyt 9 95 | few &t feg 3% =t ‘A famd e 91 fer
39T 5% Y IIE JE Yarst € IS gt Uarst (‘B’ =N 3% Aot
e g5 | fen ®et feg ydt feemar ABAB famy &t T fen feemar
fe9 vag maTs uie Jer I w3 few f&9 Ufgar, =9ar &3 -Ufdar
58 TUJ YSIE (efficient) T1 99 o Ji@T & 538 Jifgmt € Ausd
&9 afder § w3 € forlt Qu nfoitms Afvwr & 31 fegt & Jfent
¥ d'ed AM & d<t &3 Ufgar fagr e 31 939 1.14 (w) 9 feg
2 | Aer I fa foew 3% 9 g3 S (Wat ras) o5 feo
faaat nifgdt €t o | faast f<ar € fami™ et g5 | e darst
feg fade = fagr Qua <5 w3 »Ewt Uarst &9 35 <5 J1
(g) fgfenr f&e SI-ufdar
HatT st ggaTet f3fart guasT=t Jehit Ia | feg efert uast v fia
oH € €3 I F YUz ISt A7 Agedt 95 | fugd gar fee wit efer
feg &3 Ufaar &t fenfenr st 7 fa € fami &t J Aaet J; <991 &3
Ufaar M3 & det &3 Ufaar| WG, Wit [ue g fa fegt fe9° fastmt
famit & 3fait 33 Ufder yuz &3 7 Ao 75|
(i) € fen =gar &3 Ufdar w3t &% 3fer &3 Ufdar-7e gdt =gar
33 Ufaar gz & ufost € €3 Fhenr wier I 3+ it €7 fomr &t
UBaT gae Jt fAn € ussT wit feq darst & gAt € 5% due
feT a3t At | gt ugs & ufost ugs © €3 few 397 T wieT 9
fa Quast yag © i@ ufast uag @ difent @ ata Gug d=| fer
feengr f39 €=f yas’ € I¥ yde gy <9 ufs#t w3 &% ot
Bgana gy feg Aiu &9 3¢ gs fA= 939 1.15 &g feufenr
farur §1 few 3g7 wt 99 UasT § fea ga € €3 dy Faw oI A
ufgst ugs € difent & feemar § A fami fagr 7€ 37 Avdbrt
yazt fEg s feemar <t 1 fem 3g7 fem Sfen &9 AAA fams
T Ueas J1 fen 3g7 8 Sfew »y g9d wst Sfew m3 €7 &
gfae A% vife aals-wet gfee A5 T (939 1.9)1
(ii) € fer-g d=t &3 Ufaar yast 3 3fer &3 Ufaar-fen ffg w3t &
feg g €3 du F 3fat 33 Ufdar 395 Jo oy nigAg et A
AaeT J1

13 ®HMIHET



NONINININ
ATATATAY
SISy,

f939 1.16-53 Uz Jifemt
ot € yaat T e 2 mI
On &9 gt S8t T =
gewat &g, O = nieesar
feg

gnfes fefarns 14

() TAt a3z § ufost € Qua susT— G, Mt g efen-g aet

&3 Ufgar Wz & ‘A 8% TF w3 g mfrdt A wes @R e €3
%ﬁwmwﬁeﬁmemuﬁ?ﬁmew
(depressions) f&g wm A= | fa@fa € usst € I fas fams
&% Hadt 75, fer Bet gdt gz § »t ‘B’ uga afde ot | few
939 1.16 39 S 77 AaeT T fa ufast gz Tt Ardbwt
f3d=t feg™ (sites) gAT U3 € difent &% Satit 4t 75 |

fern 5% Sy-y feeng=t Jer &t I5| AT < gt U9
T fEq JT ufgst ugs &t ffg € €3 Jer 7 (7 g+t 390 3°
fea Sezat &g (void) ge<t T fegt gt § Jewat f<at
afde g faGfa ae fegt g9 Jifemt € aeat & fsemr
AT J 37 feq Jeud gt I1fegt § 939 1.16 &9 ‘T &%
nifazs a3 fapur I | wifrat fea feg Sua gea f9s9 1.17 <9
feuret aret 91

]

MESHA

) (") ()
939 1.17-Tesat M3 »is gzat f<ar (§) Quawr fem ()
tfsz uH T fem (¥) g & AHedla® nida
J9 g=r §3, gdt ygz Tt faaet f<ut, ufost yes &t
faa<t feat € Qua g W3 fegt Tt faast migatmt G=ady
aat gett | @&t fes fea g fade = fmug (apex) €ua <&
w3 gH € JoF <% Jur 7| fegt f&wt § fo3z9 1.16 f<9 O’
&8 nifa> F13T farur T | wifadbrt St & Jifent o7& fwdhnt
gett g5 w3 fegt ?_3‘ noesal f@gr (Octahedral voids) faar
A I | mifrat fa feg & <49 g9 939 1.17 f<u feufenr
fapur J| fegt @<t famnt bt f3gT &t Aftorr 33 oz difent
&t Aforr €3 faggad gaet J1
W& B8 fa 33 U (Close packed) Jifemt € Aftr N T, 37
gt wicesar gt & Aftrm = N
gt Je%at fgr &t Afir -




()

V)

It 93 & AT ua3s €3 JusT-Ae I I3 § Al uds
€3 o mreT 3, I @ AgesT JEbAT 95 |

Jewdl fegt v EdeT-grt Ud3 ©f Jendl g § It e ©
Jifen erat & feu A7 Ager J | few Afest feg St uag &
di® ufagst ugg & Jifedt &% yae Addt d€ g5 | few 39t
difemt e Uegs e9739 Ya3t feg Hg Truger J1 fer leas &
WIAd ABAB... Ueds fafimr mer I1 fon 95T § & dst &3
U3 (hep) 39T afde g5 (939 1. 18)|f8Fr3'§TE!°rW

ot fe=ngr aet g3t fae Hastfim w3 faa f&9 fuset J1

ST E )

RN ==y
%@ >
Ny

(OO

Y/

AN

k:7 L east oo
& ®
- AN

(fed)
()

(hep)

) ofs

939 1.18- (8) d<t wet 33 Ufdar er ufs3 fen Jifgnt e uast &t

Aﬁa @—.xa_é_
() 99 feq Afedt feg 99 ya3t arar € gu f<e
(%) Ufdar &t wnedt

fg39 1.19 (8) uaa™ &t ABC ABC.... fe=ngr A< wicesar fSar St

At 35|

() fer feerar evmar fagfua Je =8t gaaT e »in fan € ufge™ Agy
WSt &3 UaF (cop) AT BT defda WSt (fec) Ta&T gt T

15 ®HMIHET



Qarga=T 1.1

Iafes fefapars

16

(ii) 5 e®at fegt e Sae-IiHt uaz gt a3z © €3 fem

WWWW%@HEWWWWHWU@M
Wmmsﬂﬁmamu&lﬁweﬁmém
&% Aot a4t g2 | fen feemar & ¢’ fami fagr Aier 31 fage
g8t Y3z Ju<T 3, OF © i ufast udz € Jifent € &% Aot
e 75 fae 939 1.18 W3 1.19 &9 feufen fapur 3
fen famn € Uegs § maAg ABC ABC.... fafumr Afer I
fen ggaT & WSt 33 a3 (ccp) I9&T AT B Jefds Wt
(fee) F9&T fagr ATET J| U3, fAe-3m w3 gidt fon g=39
39 famefasg Jetit a1
feg S=f famit € 33 Ufaar wfs € mder =8 4 05
w3 fanes T 74% mars Ifomr Jer T feqt S< &9 o9 &
JiwgT g7at difemt € Audw &9 ger 71 few 3qt fegt @<=
Jga=t &g Qu Afdrgas fAftrm 12 J1
1.6.1 Gfarg @ AT M3 FItut f&gr & Afeour
wrt ferm 3 ufa® g1 T ffion fa ae o=t &t 33 Ufdar &7 ccp A
hep 39&T g€t 3t € 3¢ St fSET gt g5 w3 Bfew i< vige
s e%at fgr €t Aferr 33 493 a<t & AferT € 5989 Jet I, A<l
Jewat fEat &t Afour few Aforr &8 et J<t 31 wifest sat feg
3 wrfes (39 3 fas wrfes) 33 UgF T9&T §=8< 6 M3 8¢
nfes (M 39 3 Us wifes) f[Sat § 9a€ U6 | 7 U8 »1fes Jel 8¢ I
I+ gesdt &gt M3 7 IF IS 3T woesdl fegr gahT Jetut IS |
fS9 nfc e&at AT 9esdl f<at ¥ 995 &' »iF Gida € Infefed A3
€2 fsggg gaer 9, fAn & Jo feutmt Gergget e Sfiprr A7 Aaer T

fea Gfarar € I3T X M3 Y 3 faafiz 91 Y 33 € vane (fos mirfes) 575 cep
geer J M3 X IF € WIH'E (U5 nfes) Ardbit wisesat feat & Gfaa e
A3d at J ?

cep Bfew, I3 Y T gewT I, st nisesdt gt &t Afimr @R fe ige Y
UIHTEHT € 9979 d=ait | fel 3gF 33 X M3 Y € UaH'E §dved AfeT A 1:1
nisur3 f&9 ¥ige 75 | fer &8t afod e §39 XY J1

33 B € UIHEHT &7F hep Bfed g€ I M3 3T AT WIH'E Jewdl far §
39¢ IS | AmM3 B 33T @97 9 Gigig €T 3T At I ?
W@WWW@QWEEBEWE%WE
mewaeaﬂlm fEat Jt 33 A € uoHTenT &% FItT I | few
e A M3 B & UaHgmt & Aftorr €7 miguts 2><(/) 1,9 4: 37 fen st
G € B39 AB, 1



gesdl M3 nisesdl feat e fgs fsaufds aaaT

WAt ATee I fa 33 Uaz J9aT=t fS9 Se&al (tetrahedral) M3 »ae®at (Octahedral), €<t
famit St fegt et g | v wit cop AT foc 3987 & o €n 9 fegt fat e mas
faaufag adte |
o ._ (€) Jemat feat v mas faaufas aasr

WG, WAt ccp AT fec Bfen € ufse Aw €3 fegg aoe of
(939 1. (©) ufse A® & nis 8¢ wet f<g <3< 77|

B 79 & 8¢ W (Cube) fET Uarrg fearsq dfent €3
N | L " Ts (ST 18)1 3 e & g9 g 22 we &9 4 uae
- ‘ R 5| i o7 &% A9s 3 fov feq midesa g9 05 |

© 0 fon 33t 99 e 82 we ¥ i Jewat e 3 3 &5 wis
= _ N Jewd! fEgt 75 | ccp 39T € e ufee Aw € wist 8¢ Wt
ﬁl(g);;%m gﬂ feg g9 f&a f<g 31wt Aee Of fa ccp g9 &9 yt
% i mﬁwﬁ‘siﬁv4mwamfws¢aam’rfewe’r
Afet ot Afer Saret gt 3
o e S b UgHTEHT &% g9t get J1
yediig Jae IT | () o euat fSat & mas fsaufas aasr

I AT U cep A fec Tfse A® €3 fegrd aae o (fF39 2
_ €)1 we T »izgg-dvd o Ifemr ot T ug feo ez
) m@%nﬁ?gwwma@wmﬁw
B dadt § AfgT AE 3T ffF s eFA (Octahedral)
gaot 7| fen wet fen wfae i i i nisesal g we

AN

: @ »igg-ded 3 T

neg-aed @ fegrer 12 fasfoudt fe5 g9 fea @ aeg
feg fea nisewat f<g T (f39 2m) | feg & vawe &5
fufour afder 3, fagT <9 {3 OF gfse °A'® &5 (2 afent
€3 w3 foq e%a ded §3) m3 35 338 ufee Ag 5%
> g > mafug € g% | fa@fa we = g9 fEa fasar 99 538
N wfse Aat € fdg Efgwr Jer 3, fei 37 87 €3 Afaz #is
ewalt fiw <t <3t et § 17 ot ffa e firge T ot o
fefme gfee iw o& réfas Je 3| for 397 WSt 33 Uas
Jo&T fE9 W & %z d'E9 (body centre) §°3 »is e@dt feg
(’?‘l’) ﬁﬁ’ﬁﬂ”‘l‘rlwa|

12 & eBal fear, g9 fx fasa €3 nfezs g5 W3 99

fe39 2- ccp AT fec Bfen feg Y3t l
fse 7w f&g nisesal fogr &t Glee A € 9 S5t 75 - 12x7=3
Afgst € faguae (8) We 8 gx wizewdt fogr ot Aftrr - 4
3e-ded €3 () 79 foq g WAt ATee I T cop T9T T I9 ffa wufee A® 9 4
(edge) ® IEg €3 (fAas ffF  uawg J¥ I& | fom 397 nis emat fat <t Afirr fer fAfunr
wfrdt f<e & yeafrag sig fapr € 599 J|
I

17 ®HMIHET



f¥39 1.21-»i397 a<efaz
wst gfase 7% (Frfemr
SH Jegel @TaT EgnTfemT
farur )

gnfes fefarirs 18

1.7 Ufdar gaarar

gE39t IS (UHTEHT, mignt mZ mifest) € fan =t famd 7% Uas 9
3, fSat € gu €9 ¥ a3 AEs #gg Ifder I Ufdar peasT a5
Sumay mas T QU ySH3 I 7 gt gwrar i ger 31 wrG, wiAt
Y-y fam et guaT=T fSg Ufdar Aea3T er ufda®s Jdie |
1.7.1 hep M3 ccp JgaT=t f&g Ufdar g&arsT

gt fami &t 33 Ufdar (hep M3 cep) AINTS HEAIST 78 I8 | M6 cop
o f&9 Ufdar HGarST (packing efficiency) €7 ufda®s Jdte | fIsT
1.20 {39, 7 Gfse 7% © AT (edge) Tt Sumet a’ 3= 3T eva fedds AC
=b < 37, ABC feg

A ABC f3w
H J® €T wdufe™ r g< 3T
T T ==202r

, . S a
(it fem 397 & fou Fae of, r_zﬁ)
it Aree T fa@ cep I95T <9 »m® gu 9 Y3t afee A 4 318 I
I51 99 difent w7 I wfeds 4xdnr'd gred der I M3 we w
wifegs & A (242r) e T
fen &t —

S _ Y Hfae A% &g gt Jifemt gmmar Wiemm Wfe3s x100%
HUgIST = gfse 7% o 3% wifess

4xim3x100

Z(ﬁrf
%mjx]()l]
16\/§r3

1.7.2 »igg defax wet gosret f&g Ufdar gaarsT
fg39 1 .21 3 feg Aume 9 fa aeg €3 Afas yans feaae €3 feerfas
39 € UaHent € Hudd 9 5 |
A EFDfET
b?= a? +a? =2a?

b=\/§a

=74%



fg39 1.22 -AI® wt
"fee A% W € fAg <
fenr o o@ g gn @
Auda fg a1

< A AFDfES,
¢®>=a’+b”*=a”+2a” =3a
c =+3a
ey fegae ‘¢’ € B9l 4r € g9Hg I, fAE r IS (UaHrE) T w@u
fenm | faffa fegas €3 vige 36 I8 Ra g7 € fuga <9 05,
femr et

feg &t fey Age o fa, r=——a

fem 3gt &t =39 <9 yarent & g% Aftnr 2 § w3 @8 v wfess
4 LY

2X—mr'qg |

3 3
4 - . . 64 ~
we e wfegs a"’=[ﬁr] & §9reg 9 AT a?=[%rJ w

=gﬁwﬁ‘$ﬁ'€@§mﬁwiﬁwnfﬁsﬁ

st AGarsT = = x100%
fem w2t - gfse A% o7 % mifegs °

2xf§§m"xl(}0
PYYENCS
1.7.3 A3® wat &fen f&g Ufdar A&arsr
fa A% wet Bfen ST uane fige we € dfent €3 7t Hge d€ o5
we € T (edges) €3 we fa a7 € Ausa 9 3¢ 95 (3 1.22)1
few &gt we © fAg AT g7 € FTET ‘@’ M3 IJ IS T MU for 1,
J5 &y 397 &% Hafuz J-
El = T
Wt gfse A% e mfess = ad = (2r)° = 8r°
faSfa mow wet gfse A < fige 1 yare Jer J| fon 58 W& Agms &

wmfegs = %an

% = 68%

Ao o g vawg erorfegs
. ulaa| HUJIST= ™ X 0]
" = wEt gfse A% e wirfegs

4
~qr®

= 3 5 x 100
8r
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- Xx100
6

= 52.36% = 52.4 %
fen 3g7 wit &3 o' AaE IF fd ccp M3 hep I8a=T f[S9 AF 3 =0
Uforar g&araT J1
1.8 gfse A'® feur niat aresr=t
dfae A% feur € aofesT o8 gfae A% © wifess ©f IIeaT adaT Age
J1 o3 & wesT farr3 < 3 gfse A® € uaHen € i+ €t aiesT a9
Aae g7 | g uane & U7 forn3 d= &% #i<disd fAfas »ig & vs
Y3 g9 <t §u feut fius Atet T111s 6 fa x- fage fezazss 3 famrrs
Wt faHes © ufae A% © g (edge) € SaTET a, 3H UT9g € w3T d
w3 W% U7 M T 1 3T Wt fanes feg-
gfse A% e noifegs =
gfse A% € U7 - Ufse i@ &9 yarent & Afunrm x fog yae e

Ud = Z *xm

(few 7 fea gfse A g yarrent &t Afterr § W3 m 8T uanrg e
i J)
fea gfse A® &9 vige g vane & 4=
m=" (M ¥es w3
NA

- iy gfse AT U Zm
mgﬁmgf&wéw,d—ﬁaw%? : =

M
F d=—
oA a’.N,

we 7Y fq ffq gfee A& w3 ye9g € Wwe3T 99799 Jet J1 3H U
T W= 3T 39 feubdt &% <t A=t AT Aaet 7| U Uanitedt (d, z, M, a M3
N) f&9 & J€t 99 muygezr=t fapug J=, 3t A= § faprra Sigr &7
Aoer J1



Sorggs 1.3 ffa 33 € "fee A% € 39&T %39 Aefda (bee) I1 A® € fAT &t Sgret
288pm I M3 I T WSIT 7.2¢/cm’® TI UIT d9 fa 208 apH I3 &9 fas
UH'E 5 7
J% Wfse A% T wfe3s = (288 pm)® = (288x10-12 m)?
= (288x107'° ecm)®
= 2.39x107%% em?®
o i 208g
208 g 3 € Afe3ds - —— = 72gem’ = 28.88 cm’
" T 28.88cm”
few wrfess €9 ufee AT & = S35 x10 B o
= 12.08x10% gfse A%
fa@fa g9 fea foc afae A® f<9 € uane J© 5 fen »et 208 apn 33 &9
UeHTEHT &t After = 2 (U /afee H®)x 12.08 x 102 Wfee S
= 24.16xx10% UgH'E
Qorgge 1.4 wiaw fage fe=azs wifmws ommar U™ 9 fa 3= 3.608 x 10 %cm A
fgaTd € &% foc Glae A € gu &9 fgresifgs der 71 fea gn yaar f<e
an g A23 4 AHI Bg cm* fapuma 13t aret| 38 & uane A fari3 94 |
J% fec dWfse A® &9 y3t gfse A® uanrent & Afewm, z = 4
& M= dN,a®
8.92¢ cm ? x6.022 x10%° UgHE mol ' x (3.608 x 10 *cm)”
= 4UITE
= 63.1 g/mol
39 ¥ ygHe UF = 63.1u
Cegage1s  ®=a cop Bfen so@e T 1 Han-fade fe=azs wfris evmar U Sar fa
fen @ ufse A'® AT <t $amet 408 .6pm T
frg=g & we3T &t 3resT a7 (UaHE U = 107.94)
fa@fa ccp afee 7w 9 Y3t ufse AE fAs=d uaHrent &t Afunm, 2= 4
For fA®=gd v W% A = 107.9¢ mol™' = 107.9x10-3 Kg mol!

gfae A% € fAg (edge) € 978t, = a = 408.6 pm = 408.6 102 m
M 4x(107.9x10°kgmol ™)

weE3T, d = = ;
a3.N, (408.6x1072m)’ (6.022x10** mol )

10.5x10° kg m*®

10.5 g cm™®

=

2.} OHM<HYE"



Uyrs YAST € YHS

1.14 o wie &t =91 83 Ufdqr ygs g € foft Qurfoitms Afemr &t T 2

1.15 & @fora & d=t &3 Ufdar agaT ge@er J1 fen € 0.5 iw <9 I g et Aftonr
fast I ¢ Gat fe fastt e Jesdt 75 ?

1.16 e Gfa, € I3t M3 N 3 gfen™ J1 33 N ccp 395 78T I 73 I3 N T Ui

o) M SN 1 o =~ — a
Jesdt fTat € §W§§a€mlmﬁ1&?§33a°ra ?

1.17 I35 fafimt fe5 fam &fen f<9 A9 3 <u Ufdar FGa=ET I ?

(i) AI® WIT (ii) »39 defdad We T (iii) & T 33 Uas Bfen

1.18 fea I3 @ HBI Ud 2.7 x 102Kg mol! T| f&T 405pm Saret € gaAT =7 WSt ufse
A% ge@er 717 7 & wesT 2.7x 10%kg m T 3T WSt gfse A® < yfagst at T ?

f939 123 y&t g €x

fo39 124 feat €n

Iafes fefapars
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1.9 &Rt f&9 mygezret

F< fgHest sAF € g=3dt gt &t feengr f<9 &3 37 © a5 &ut
37 @H =t gur 9, feg <t fgrew Ayge &0t I€ 1 »™H 39 3 BW w3
famer ffvr f&9 €2 farest e myo der I fegt &2 famest fo
gt gEtit g8 | feg 3T e T AT fgrest gae &t yfaforr 37 7
AU ISt &% et I1 A fqnestade &t ufafonr gg3 ve It &%
Jat J 3 fed s fgHes geer J| feu fares St unitvt yag &at 92 | feg
Yt v gu ST =34t aet ©f feener &9 nifsufiz=T 5 | fermua
gu 3= feg €n € famy € d€ Is I7= fig €@ w3 Iut €n| &
farest ueog fET f&q fdg A fEq ygn'e € Jat Uit &t wrean
feeng feg mfswfiz=t 7 feuss, fie on I¢ us, Aefa Sfen fFewt
eﬂwmumsﬁwe’rmfaewfeqwﬁm}wwfﬁmw’r
Eﬂggaﬁlfszgrnrfaurﬁwzgfgﬂmenarfaewwm‘fm
fenfipr fige fag ewt 37 ot Alfva Juiar |

1.9.1 f§g €rt &yt faant

fig e & 35 famit fE9 =qaitfgs a3 7 Aaer J-

(@) refathitedt €7 (W) METIT €T (T) ST EHSTASMHIZdT €7

(€) mefabutzat €

feg Gu fiT €W g5 7 &0 &t Refattedt f<e fewe ot e | fegt &
nigdle A Iuaifaat € <t fagr #er 31 gfewmet 39 3 feo & famut
€ I I5 | Bt g @F W3 fIgt x|

(i) ust g ¥9—Ae g% Bfew Ags 4@t J, 3T fagr Aer I fa
fores f<g uat g (Vacancy) €1 T (939 1 .23) I feg uegg St wesT §
ufe g9 féer J1 ye9g § 9er a9s 3 <t fow 3gt v ©n UeT § AaeT I
(ii) <t er—a< g3 geIdlae (uarrg A7) f<at <9 fise 75,
3t fagr Ater 7 fa fanes o &6t €7 7 (939 1 .24) | feg €7 ue9g <t
w3 § Tuler 71 €3 miyT Iyt rus w3 &t O mienifefea




090000000

-1 Y- T -1 -1
gesscese
S
(-0 O 1-T+ -1+
0900000=0

(non-ionic) AT fEg feuret Uer J Inifafaa sut feg ovmt farst GemitasT
gt gfast it 71 feg fegt <n § Aow ut Aas A fdt <nt <t
gAY, 83698 MI HTed! onT <iar fere I& |

(iii ) €359 &7 (Frenkel Defect)- feg €n mifefaa SHT @wmar fayrfemT

#Arar I 8¢ mfes (i 39 3 UeHTes) WuSt »Ast g 3 fergfug

g feg fag gfemr #ier § (939 1.25)1 feg wwst gF €3 yagt g an

w3 &< g €3 f<u °n Uer goer J1 edaa® on & femgus °n <t

afde g5 feg 37 & we3T § ufgeafaz st a9er| sdaas en 87

nifefaa uergat enmar feufenr aier T fagt f&g nifes™ € wag &9

famer wig9 e 9, €99 @7 ZnS, AgCl, AgBr w3 Agl f<gifeg

S9 Zn” W3 Ag' € €¢ w9 € II< g I

(iv) wmeat 84 (Schottky Defect)- feT gfemmet gu fee mfefsa ant

T yEt g O J | farset GelasT § 9o o due € B U3 I T8

TarTfes w3 faenfest €t Afwdr gogg gt I (939 1.26) | AT yT&t

gt € 29T, wedl OF <t uEteg & wesT § werger J1 wifefaa Swt

feg mifag @nt &t Aftr forfez gu fRe WISTyse 75| Gede =+

NaCl f&9 a3 € 3uH™s €3 FInar 10°¢ Areat §ar% Y3t cm? J€ 75 |

fea cm® ST dty 102 nifes J€ g5 | fem 3g7 Y3t 10 wifest g fea

Hrest €1 geT 71 Wedt € €47 mirfefaa uetgmt gmrar feurfemT ater

J fagt <9 uanifes w3 faonfes Sauar mis wiaa € 0€ 76 | §ergas

=9 NaCl, KCI, CsCl M3 AgBr | feg forrs @< &ar 7 fa AgBr S9aa®

W3 weat e< It on fey@er J|

(M) MET3T €H

7 mBU HIar <9 SrCl. a3 fuwd Nacl § fawest fgg aisr 7= 3*

Na* € g% 'S Sr?* @HTdT H& &¢ Aie J& (839 1.27)1 39 fea Si &

Na* nifest & ySmarfuz ager J1 feg f&a »rfes € moms grfae g9e 9

W3 AT AE'S 4Bt 3fder I fen 3§ Uer uasnifes uat ravst € Afemr

Sr>* &t Aftpr € 949 It | gt few 3¢ & Bergge CdCl, M3 AgCl

T BH WS J|

(g) 375 nefabutest n

< 39 TITH I3 on fanest ueag & mefabtedt ffe fews =t

uge ug feg =t I3t At fI9 a5 Aefattedt maraafaa &1 fapua

%, fast fE9 fares gua=t {9 o € a9 s34t 33 &7 6 Aefatedt

neu3 &9 fee g5 | feg €7 € fami™ € d€ I5-(i) U3 wfugaT on

W3 (i) T3 We eF

(i) o3 fagg3r €/

o faaonfes uat AEs € g9 U3 wfugsT en-ydt IBEE fAs
NaCl %2 KCl fern 337 € €7 €IA8€ U& | A€ NaCl € fgres &
ASh Ty € Tr3r=de &9 aen Ji3T Afer 9, 3T Aghi uanre

faes & AZT €3 w1 AT 5| Cl wifes fgnes &t Azt €3

fenfag I A€ g5 M3 Na yaHen™ &% A3 d NaCl feeg I&|
mfAgT Na® nifes ga@< € BEt Na uanre feg fEq fedaes faas
23 BHMIHET
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A< &% ger J| feanuaz fedaers fenas T a fanes € fo=
nifefea Aos & H® B¢ 75 (939 1.28) 1 ufsge™ gy g fanes
feg Ast &t mifuas gt 91 Mg fedaes™ gnmar gatmt
faenifefsa vat AETsT & F- d€9 Afde 76 (Ja1 €9 € BT AdHS
HYE €996wed 3) | feT NaCl € fgrest & UtsT a1 yers doe 75 |
Afuz g9 & €3fAz 9= € ufsen Ay feurst féer 1 fem 3qt
Stfemn & mifgazT LiCl fgaes & got se@er 7 w3 Uerfmmd
& mifga3T KCl fgres & ot (7t fgga) s=@er J1

e =TT Us wifest & feat 3 Hgedt 5% U3 a3 en-and &
IS 93 A WIS AeE a1 €T Jger 31 I 998 3 fen
feg wigrtrs feaset I w3 feo WS gar @ § AT I

ZnO—TMTEI 500 Lo g0

o< fanes < faa & mfugsT g€t 9 w3 few € §39 24,0 9 AFET
31 wifgasT f&9 ige z,» wfes gt g, w3 fedaers d38tnt
fegr feg 98 A< I5 |

(ii) T3 we €x

et mifg <t 31 75 fAgt & refatitedt g3 f[<v gaGer wafas Jer
I w3 fegt fIg nefabritedt maua &t gwar fS9 oz & Waar e gt
J1 few 3¢t &t féa fefmme Gemage FeO J| feg i 39 3 Fe,, .0 5239
f&g fimer 31 »ws <9 feg Fe ,,03 Fe,,O & 37 f<9 § AgeT I FeO
€ fanes 9 g9 Fe' U wifes BUz I A€ 96 W3 Us 99d ©F Y3t
Fe¥ mirfest & &3t Afor &% g A<l J|

1.10 faA®Er <

W farset g®azT &g »rtg mada3T gengT 7& fagt € ufowret &t
IH 1020 F & & 1070hm™ m' IF HIUAr 27 JetnT f&g femr Jer J|
IBIIT € UG I AT & & =gar &9 Tsitfaz otz 7 Aaer T
(i) I8a

€9 & fAgT € ¥®a3T & 97 104 I 1070hm'm! € &9 I° o=
MYSRYE I5 | U3t @ 97%3T ©f aEr 107ohm! get 9 W feg G3v
THT I IS |

(ii) faast Jot

feg €v a7 g5 fAgt & gr®azT g3 We 10 3 10 '%hm 'm! & 37
f&g d<t 31

(iii) 9o I&d

feg €7 7 J% & fAagt & ¥%a3T 10° I 10%ohm'm! € &9 J<t T1
1.10.1 g3t f&9 faAser 985

gt fIg faast o 986 fedderar A nifest & gt gwmar Jer J1
T3t 9% Ufos <9q1 L9 (fedaest gnmar I7%s) M3 fedacaete
fug® =gar (mifes™ ordr I78%) fIg e I&|




g3t 3W M3 fuwd g<t miengret &9 faast o 9786 aaehdt I5 |
g3t & IBa3T Y3t uane AuHt fedaerst € Aftmr €3 faggad aget
J1 T3 YeHTET € UgHS=T niafaest 3 mie<t nidfaes gev g5 fagt
& Qorr Wat 83-33 €t I fa €0 §3 g 3% g5 7 fev &3 »ifmw
gu &9 gfonm 3= A feu ffq €9 Gorr = vat o a3z &3 € 5%
Aoe & A ™% U3 97843 ganget J (f939 1.29 §)1

# Ygd HaAd 8§37 W3 »aiegT €9 uEt §7 (¥ a3 §3, € fI9
yaTggT € 98%a3T 993 We Jet I w3 fea faast 3ut =far feog aoe
I (f939 1.29 m) |

1.10.2 M3Ig &’ feg fgast 85

MITTTBaT fEg AEAd 85 m3 978 §F ¢ 9 »iga® ue Jger Ji
(f939 1.29 ©) | fen ®et 9% fedaeTs g&a §3 fT9 A7 Aaw & M3 WU
TBI3T feur Aae I5 | IUHNTS TUS € 378 »IU Isar feg faaset
THa3T Tuet I, faQfa =udt ifinr oo fedae’s o= &3 f&g 7
Aae I& | A8las M3 Aonfan =9dr ueway fen 39t e feug yeafns
e 35 M3 feqt & wigdle meu ¥%a (Intrinsic-semiconductors) IfTe
I5 |

985 §F
uE §F
[ 1@#? ¥3d 0T SKIRES
QAT nizg o
= ufe §9AT #iz9

d%n Igrfa—o'?ls' gﬁg%

yfaz &3 ¥z

(@') gr3t () JdI78d (¥) MIqI™sd

f939 129 () T3T () TTHAIT JUPHT MI (T) MIU I'BAT fIg #34,
79 feq Rt fSe Jonle (Menfss) u39 I&a3T 85 § Tgnger J|

fegt nigdle niouesat € I@a3T fegfad =93 € et g3 It ule
<t 71 fes »adt & €fes waer fe i &% fegt & g®asT
éﬂﬁ@}%lﬁﬂféﬁénﬂm(doping)aﬁ'@aﬁlnwﬁim@ﬂmﬁﬁ
AT J13T AT AFET J | W39 MU I8 HBaTs A7 AaHfeH ot
3wsT fS9 fedders ust At fedders wre I | mifadtrt mFdnt 5%
St fev =w Uer T AfeT I

25 SHMIHET



Iafes fefapars

26

(€) fedaers uat mEabyt

fAstas W3 AaHfeH »ed3t ATdST € Sue< IV &'% AYU3 I&5 M3
g9 fea f&g o9 Aona fedaes 95 | farest f&g fegt v g9 &
WWWW?WWWHWSWW@?U
(f¥29 1.30 €)1 79 158 gy & I3 fa P A As, fAgt &9 Um Aot
fe@ae™s gv 9%, § mufimfes disr Aier 3, 3t Qv fAgta's At Aanfemy
¢ fames fe9 g5 dfen marst €3 wr AT g5 (939 1.30 w) | ¥AT fe <
g9 fedder &f €f 293 979 638 Hslars uaHrent € 57% 979 Aforaad
qus W@E‘f&"ﬁ’ ger 31 Uaet gforr fedae’s femafss § #7er J1

TSNS &8

fifgtas vare IStHte fedaers (feBaes aah)
A‘:‘S : B

(@) feaen fares () n-famd (g) p-famd

f939 1.30- IQU 13 M3 15 € I3 & Muhmfas a9d n- M3 p- fami €
MITITHAT T fHIAET )
feg femafss fedaers »ufimfes fistars (A Aanfenn) & I®a3T
f<9 = goe g5 | fE8 gwaasT f<9 = foe vofAz fedae s ©
Fae Jer J, fen B8t fedaers ust vt 7% mufimfes fMstars & n-
fami T »igw I fagr Aer J1
feddazrs-wre MEaty

st s AT AoifemH & Y 13 € 337 fAe B, Al AT Ga € &% &t
nufimfes aisT 7 Aaer J fagt <9 fige f3s fvma feddes € 95 |
ﬁW@?U(ﬁB‘Jl%E)IWWE’ R:eso(c'a?rrrsrleeéo(c'b
&89 & 99 AdeT J, mmmg%mwm@?m(hole)
ﬁwalﬁnmﬁ?%ﬁmwwmﬁ fam
MWWWWUléﬂ?@mWf@GWWUl
farwet ¥z © yge I fedae™s gaf f usuafas use € <%
Y&, UIZ Mg Bdiar fAe fedde s usuafas 76 w3 faegafas
UBe € ¥% 9% 37 95 | fer fami € »igg gsat & ‘p’ famy € »eg 975
afde I&|
n- faAn W3 p faAH @ w9y Isat @ T3

n- famH M3 p- fami & »gw gat € fgs-fgs Fons § fedaefaa

Celrcy W@Efeqevfswrﬁ@alman-ﬁﬂwan-faﬂHe




USRS € € Ars I M3 Aud € gu f&9 =afswm Aier J| egtfanes
feq fam € »euesa € Ua3 § J9 famH € »auesd et € uast €
fS9 A3f<9 (Sandwich) 9 g7 AR T& | npn M3 pnp fam & eaifareat
& ISIG 7 gat AA3T € Ug'e M3 TIUS (amplifier) 9 =afanmm Ater
J1 AB9-A® fed pan €e-3ug J fanet =93 yam Qonr & famset
Gorr fIT gEse € Bt it Aiet 91

Aonfen W3 staTs Iy 14 & 33 T | fem wet fegt &t sefea
AGAI3T 979 I w3 feg 99 dus g8+ 05, fae 49 f&9)1 Iy 13
M3 15 AT IGU 12 M3 16 € IIT € fHAdE &% wsaT famd € &7
UTT9g g7 JIY I& fAgT € WAz AHaET Ge AT Si € IS 979 T | fegt
fe¥ gy 13-15 € fefame G InSb, Al P M3 (GaAs) T& | BPHH
raAt 3TEF (Ga As) »dU 9% 93 Aeel g¢ J5; fegt & niouesa
gastet € faare &9 gidiardt I89% femr &3t J1 ZnS, CdS, CdSe
M3 Hg Te QU 12-16 € Wiaat &t Gergest g5 | fegt wfaat fg
9Us yde gy 9 Afoiaaa a4t g€ w3 fegt € nifefsa gre fegt i<
Hae €= 33T & fedacadifee3 €3 foagg aoe 75|

feg AreaT g3 fewony 3= fa »izaAst o3 »ianelst € faawet
gret &9 993 famrer »igg e 31 TiO, CrO, M3 ReO, T3 € AHNS
fegrg g9 51 I8a3T fT9 73 Sy fI9 ReO, FTUT T3 Tfar Y313
der 3139 39 mranmels fA= VO, VO,, VO, »13 TiO, € T3=t »3 Jut
I Ius §F foa9d dae T5 |
1.11 g9at e
A'd UET9ET ¥ &% g% gudl g€ AEfuz ¢ 95| fegt gt <t G3ust
fedderat € gras gt 1 ffa uyawe <o 99 foa fedaers fa mud
g9 & 39t fegrg g9er 71 €ner guat e (magnetic moment) € famy
St gt 3 e geT T (i) 8ne fs@astrm € Sut uw wriafaes arst
w3 (i) e MuE waw €3 997 U Jade (f¥39 1.31)1

939 1.31-(®) fedaers &t migfaes ot
() fedaeTs € Jade ISt € 5% Aga3 d9at UHS € YT

fedaers fea 99fAz a< d< € g9 w3 fen yarg it arghut €
gae fea g2-famst U (loop) € gy &9 mifewr 7 Faer g faw fo
ggat WHe Jer I few 39F 99 fe@aers € &% ATt a9 M3
Wrafges gadat e gfsy Jer 31 fer ggdat UHe e ufore 593 uie
der 71 fem § Wue = ST fearet & 99 HaeEs, |, fagr Ater I feg
927x102%* Am? & 9799 Jer J|
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yeggt § §at € 9dudl gt € mug 3 UF T9ar 9 Tqeifags
dI3T A7 AgeT I-(i) Mg 9Fdt (i) yIt 994t (iii) BT gET (iv) Yyt B9
gudt (v) edt ggat

(i) M& IIA3T

& EAT (Paramagnetic) UETdE Y¥4T 439 € & €998 gV <9 wiaafma
J< & | feg ggat 439 <t fenr &9 ot 99faz T A7 I& | feo gudt 439
& Ji9 ¥igedt f wruet Y93 o fee I8 | wig ¥9a3T € Jde
feg 7 farer wiE Gaf®3 (unpaired) fedaest & Hgeat J, 7 fa
9946t 439 € & a3 §€ I&1 0,, Cu*, Fe*, Cr** MfAd uergdt &
Iy Gergdst a5 |

(ii) y3t gaasT

y3t 994t (Diamagnetic) US98 Y941 439 3 €998 gV L9 ySiaafms de
I5 1 H,0, NaCl %3 C H, nfAd uerggt €ht 9 Gerudet g | feg guat
439 ©f B8c ferr ST vous gy <o gefaz J¢ 05| y3t g9 €57
yeTggt gmrar feutfenT Aier 7 fagt fe 79 fedae™s garfs3 (Paired)
e g5 m3 fegt i[9 viswafs3 fedaes a4t 95 | fedder &t € garfss
Jer 57 € gudt Une & mrun &9 faons a9 feer § w3 €v guat
g a9t TaAgE |

(iii) BT gEat

¥ yeTag fAe-84T, dude, f8a® w3 Cro, 95t ygs3T 5% J9d! 439
T % Waefiz J¥ I& | MfAg ueeet § B9 guat ueT9y fagr #rer J1
ygs miaaret 3 fesrer feg maret gu <9 gufa3 d13 7 Ade 95 | 67
wierET &9, B9 g9dT UT9ET € U3 wifes &8¢ g3t fI9 ffas mg g
A7e I fegt & 3HE (domain) faar 7T I | fen 39 99 fea ans o g9
@t 39t fegrg g9 J1 T guaT UT9E € W-guaT ga= 9 s
nifswtig gu <o »wignfes d€ 96 w3 €87 € guat Une fagns d
AT J1 UTT9E & ¥udt 439 3T dus I A9 3Hs duet u3g <F femr
f&g vignfaz T 7€ g1 (939 1.32 €) M3 ygs g9at ygre Uer g
3| 99dt 439 & Jer < 3 < st ©F gy gfewr IfdeT I M3 T guat
UTT9g AETEl 999 g€ A I8 |

g g
© (4) (®)(

.

."/- N ) "/-- \\ \

") | | )

( ) i \'\__;,, I \__,./ ) . \\,_/'
I//_ﬂ\ & B 3 N

(8) \\\. J 4

S '\-u,J/ e o

f939 1.32-g9at UHe © feenfag Adue
(€) BT guat () YSt T guat W3 () It gHat

(iv) yst &g gaa3r

ySt &9 g9d3T YSdiH3 dd6 % Ue9d fAs MnO &9 3Ws 395 89
Juat ety € <91 get J, U3 €8T € 3w T g © €%c nignfaz J€
& 3 feq g © g9t UHe § fagns a9 fée o5 (939 1.32)1




(v) &gt gga3T

7€ uT9g ST SHaT € g9aT UHST 87 Adue AHS W39 W3 Y3t AHS
39 ferret f&9 W- AM™s Jer J 3T yergg f&g &t g9a3T 2t A7 A<t
J (939 1.329)| feT &g 99a3T @ IB&T S0 I9at 439 @97 €998
a'ufe—u'maa'fﬂgwa?ﬂFeO (HIT&eTETe) M3 qarete fA= Mg Fe,0,,
ZnFe,0, wﬁvw%@waﬁlmwﬁmmgeﬁ
t_ldo(d' a'_m’l"' |ee U?)_WTHQEIHO(I g H'e J& |

Us YASE € YHS

1.19 A< € 87 & gn a1z Aer § 3t fan-fan @ €n e 9 Faer T 7 fon &% faos
If3a Ire ygrfes J< g6 w3 fam 39t ?

1.20 I35 foy fan fams € refabritedt € sare a5 ?
(i) (1) ZnS (ii) AgBr

1.21 M8 fg g €9 Aurt genfes & »dt & 35t s € 3 wifefsa &n f<g ust
gt fan 377 gt 75 |

1.22 fAgt nifefea At ST o3 wfuasT en € doe faenfelsa ust gt g€ 95, €9 Jaee
¢ 75 | fen & Sa<t Gevde 5% My Q|

1.23 IV 14 € I3 § n- faAd € »9u I8 9 A<t METT e MufHAfes aod gui3fazs
F3aT J| feg wiuat fan Iy &% AEfug et gatet I ?

1.24 faw famH € yedg™ &7% 9IT AETET 999 IST¢ AT Aa9 I, BJ9gat AT a9t 9Fat ?
nyE §39 & fa= Gfes sfgartar ?
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HTd™H
nt =T 7, mfegs w3 wiag fanfes der 71 feg €57 € o=t &t fauz nAfast, €5t €
feg ufe gdt W3 G5 <9 yg® 39 fafor=r € aae Jer J| mfgHest 8 € ge3dt
gt & feergr fAge &3t 37 € J<t I fam € ufse™ Agy feg wf3 &3 g=f € s
hﬂﬁﬁ?ﬁlmwnﬁamwwwwwaﬁlﬁrﬂ?ﬁwem
gt ot feenar ddt 37 < I<t 91 fegt v fuwses »ia Afgg Jer 3, ferr fawns It gam
T J¥ J5 w3 Baf € gt It fefame wfgItt g&bnt oo | fgrest saf € g €97 &
g58T T8 gt € &9 wizg fafenr=t €3 fsagg aoe 95| few mug 3 fegt & mie<t,
fefas, T3t w3 AfTAGHT 37 &F & 979 <dar &9 Sfswr A7 Aaer J| feg gt feg
et fgs de I8 |

farest nt & ga8T =B Je fouz g <o feenfazs J¢ 95 7 Ud fanes
feg fenafezs Jer 91 feu feemgr waws ffent &t falt oi-3asty emmor f93fos
a3t At 3, fAam & fanes &few fagr aer J1 99 e dfen fig mum I 9 o=
éﬂﬁﬁwalmﬁwammﬁwemmmaﬁfﬂy§a§é
sfen fagr Arer 31 Bfew v g Ssfea gar fan § wfoe A® faor 7T J, &t U=
TIdTet 3% 9 &fen gefem AT Ader J1 fan gfee A® et femma=r €r < fAar
gt M3 fegt fafodt € &9 f3s d=t owar Ot 77 Aa<t J1 aefds gfee A
f&9 J9 a= GgF € »izg dvg (39 defdz), 70 ffa e € awd €3 (e@a-aefez)
AT & MOH-AISHT @%aT € dedr §3F (fagr aefd’) d€ a5 | A3 famw € wifeasts
(Primitive) Gfee A& J€ I5| defds Gfse A® § s & d& Ieiv famn € gfse
A% J¢ J5 fAgt € e@ngu de0 §d< Bfew d€ I5|

gt & &3 Ufdar (Close packing) € ufge™ Fgu € €9 peasT € 3fen, & dt
ﬁﬁﬁ(hcp)ﬁ@?ﬁﬁﬁ(ccp)@?ﬂ@%lwﬁ—ﬁw (ccp) & BFH
aefag Wt (fec) Bfem S fagr Afer 71 fegt S<t Ufgar &9 74% mas gfomr Jer
JI ot mErs € famy &t feat € gu fS9 ¥ige der I-wioewdal &gt W3 Jesdt
fEgt| gat fams bt Ufdgarr &5 Ufdar sdt g5, €57 &9 Ufdar poasT ue g<t
31 Aefa »igg-aefes we 3fen (fec) fE9 68% mEs W MIw WSt Asy &9 fige
52.4% A& It e Jer JI

ST St JEsT=T AUTE (perfect) 4T detdt| G5t feg fgs-fgs famit et
MYdEI=t (imperfections) AT €F J€ I& | fig &7 w3 it €7 Auee famy € €W I
e <w f3s famt € ga- mefabritedt ©m, »Ewt S0 W3 & &-Afabledt |
W(vacancy)wmhﬁwgmmemﬁyﬂ?ﬁf&?WM|
nifefsa 7 f& feo €7 wedt W3 Tdad® €n € gu 9 Nge I 95| mHul €n
fares @9 »Edt € a9 Uer J€ I5 | wifefeq &AF f&9 A9 wifes wEdlt &
FAAT3T H& Gfga <ddr mifes 3 fgs Iet I 37 a9 udt mes e § A€ 361 &7
Aefattest €1, U3 wfugsT W3 g wre famy € J€ I8 | Ie-ada wWyubqt of
ufgefez W3ar e Masat &9 3us aod GaF © faawet gt <9 ufaeazs wr afer
31 fedaerfaat Qetar fev wfag uegr & gg3 fewer =93 oIzt At 71 &7
ae?uwagaa?muea’fﬂ?maHWMMaqs- ySigea3T, 89 g9a3T, Y3t
BT g9d3T, wea’rqaa?uﬁ (audio) W3 T&t f939 (audio visual) M3 J9 w39 <9
WW%IWW@@@&@T@WW@WW
Afordfog aisT A7 Aaer J
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g™

1.11

1.12

1.13

1.14

1.15

‘mfgrAest’ ean & ufggiz J9 | nifgrest SAF €t g% Gerdaet fe |

a9, gMded T9dr &1 3 fae fds T ? fagt ufenfastut fee gmraew & a9 <
JU3fag 3T A7 AaET T ?

wﬁwwwe&ﬂmwﬁsﬁw mse’r nm’r Hﬁrﬂmﬂwwmﬁrﬂ?ﬁhﬁaﬁl

(i) ¢TTETHGIN SAHTAHTET EE
C )H—D-I?ﬂ’?ﬂ-[é"’)’-lﬁ_c'(NH‘;)d PO, o uwnﬁ:sr ™’ LiBr

(iii) SiC T gI9eTEte s
(iv) L B {1 723

(i) Qv AfoiGrs Afgwr ev st = T 7
(ii) I5 fou yaHrent &t QurforidmasT at get T 7
©) ffa wst 33 Ufdar agar
) feg »igg aefag wst gga
A oS fam mifarra o3 & w3z w3 gfse A® et fedt famrms gs 3Tt At Gm &
UgH'e (A < IeaT 99 AdE J 7 AURS &9 |
‘fan fames €t AfggsT €n € fuwse »ig gwar yare gt I, feust a9 | fam »iasT
URSY 3 U'ST, SlETEs M%ads, STEEETEs gHd M3 Higs € fuwses »ia ffas aq|
fegt gt B f[Se nisgnicf es e g9 fee gt afo AaE T 7
J& &8 gamt et zant g fae »iga gdar ?
(i) & It &3 Ufaar W3 wst 33 Ufaar
(ii) fames @fen W3 ufse A®
(iii) SeBdl feg W3 »is eBat g
Jo fou Bfent &9 99 fa © ufse Aw <o f98 Bfen fig Je 95 ?
(i) e&a defdz Wet, (i) eBA AefI3 e di5®, (iii) M3T defd3s
AHsTE—
(i) Tr3<t M3 nifefea fanes &9 a3 w3 wizg @ mu9

S o S

(ii) wfefea 87 I3 MI FIFT d€ IS |

J& fafaur € et ug € fanes fe9 Ufaar gEasT € aIesT a9—
(i) FI® WST (ii) 39 defdzd Wat, (iii) eBI-dofd3z Wt |

S =

(few Yrae 98 fa yane feq gx € Ausd fRe 95 1)

gidt @ fgraest a9 foc Bfen ff9 Jer 31 7 fen € ufse A'® @ fasd €t a7et 4.07 x
107%cm M3 WE3T 10.5g cm™ I= 3T IEt € yaHe A far 3 &9 |

fea wet 8/ € 33T Pz Q I gfen™ I 1 we € dfent €3 Q uang M3 nizg awd €3
P yon'eE Afe3 95 | fer @faa & g39 &t 3 7 P w3 Q & Qu Afoiews Aftwr ot 9 2
S (Nb) T fqHest aae »i3d aefdld wat 3usT 9 Jer 1 A7 feret we3T 8.55¢
cm? 3= 3t fere uaHE Ud 93u & =93 I9d UaH'E au fer™r &t aresT 33 |

H wioesd! f&g € »iau fe™ r 38 M3 33 Ufdar ST uaHenw™ & nigg fe™ R 3= 3°
r M3 R f&9 vy Agfuz 99|

TTUT fec Bfen € gu L9 farest faz Jer I fam € faad €t d9et 3.61 x 108cm T I feg
TINE fa IIeaT SIS AT WE3T T U MI HTUT Iret wE3T 8.92 cm? f&9 ANTE3T I

31 SHM<IHET



1.16 femdne gvmar u3T Bar fq f8as »anrets e 539 Ni , 0, , I | f8a® »rfest e fasT
i Ni2t W3 Nit' € gu f&9 ¥iger 31

1.17 MdU 7% dl € I& ? € HY »dU I7%dT € FI<& J9 M3 O & gmas fafenr
fedt feg »igg €|

1.18 &5 Aefates faQuanm »ianmels, Cu,0, yaamsT f&g gerfenr AT Aaer J1 fen
fog Fug M MiaHAs T MEUI 2 ¢ 1srsrs'm-c'zr|a°raﬂ°rf8ﬁ33e°rfewrrfuwaa'
Aae 7 fa feg uerag p- fam € »iduesa T ?

1.19 Ifaa nigATels, Wanels wfes © & d<t 35 Ufaar & fanest fgz der I fam St
3 nisewat feg fed € €3 sfaa »rfes J€ v | Sfaa #ianTets €r 39 fara 33 |

1.20 I& f&fet & p- fam AF n- famy € »igg I&at <9 T9algs J9—
(i) In &% 3fUIF Ge (ii) B&® 3fuz si

1.21 A&T (UIH'E wau fo™ = 0.144 nm) e8d aefd3 Glse AE <9 fanesifgs der I fem
T f's @ foa of daet uzT 59|

1.22 §3 fAUT3 @ wug 3 (i) 97%d W3 T (ii) I8 M3 »dU I8 {9 of »igg Jev J ?

1.23 AJt @E0det Afaz &% Jo fadtt eant § ufggfas ad—
(i) Aredt OW (i) ¥95a% ©F (iii) #1339 8™ (iv) F- deq

1.24 W@vlfan west &3 Uas g9 v fanest faz der 1 ferer usea mau fomm
125pm J|
(i) gfee A% <@ fAag <f aret fapa a9 |
(i) 1.0cm’ W&HHtfenn &g fd& gfse A'® J=ar ?

1.25 H NaCl & SrCl, € 107 H& % &% 3fuz di3T A= 3t uenfest vt fat € Arue3r
fast g=ait ?

1.26 & fafunt & Aot Gergost 5% mizTG—
(i) BT g9a37
(ii) M&YEa3T
(iii) edt gga3T
(iv) Y3t &g gea3T
(v) 12-16 M3 13-15 JQUT & Gidra

39 U's YASH € YAsT © €39

1.14 4

1.15 o fegt &t Afvmr = 9.033x102¢

gesar fegt &t Aftrr = 6.022x10%

1.16 M)N,

1

Iafes fefapars

.18

cep
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