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Q‘D J 0=b ’ T= 90° 2 squase wruk celd .
J »Y\ a+b + Vs 90" > 5f@rf0r‘;(._rj|@ urut cell .
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3D - 6 Panamatens

Z,nge 1Qn8fh a,b,c and c:mg[e blw them BT
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1) (wbic a=b=c U=p="=90"
%) Tehragenal a=b#c X=@=7=90"
3) Ostthesthombic a+b#c d=g="=90°
1) Huaaernal a=b#c =B=Q0", Y=120"
5) Rhombohedral  a=b=c o=B=7"#90°
§) Monodinic atbtc  o=Y=00", B0
7) Tsaidinic atbzc X$BET # 90°
1) Cubic i 3
2 Ters:.aﬂgnal a’b 0
3) Ostthosthombic abe H
) Hematmal é{éalc |
5) Rhombohedxal a3 {
¢) Monochinic abc 9
7) Taiclinie abc 2

Bimitive | BCC, FCC
Peimitive, BC
Paimitive, BC, FC,End C.
Pstimitive

Perimithive

Ryimitive, End C

Puimibive.

L4 Hypes of lathices axe !__wmed
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*r':DensiB_o_j- unit eeld -

'_{D(J'n\SHU L‘:j' wul celf = -

Mass of uk cell
celd

Volume (;] aruk

Nass of unik cell = Mass of (2) atorn =

_Example.:

Mass of 1 alom.
-foaimulae unit .

Molax mass of Na= 23 almol.

2 €023 x10* gtom of Na = Qagmo{"

i Na alom = ....._gé__ K
£023x 022
=N T Hw stHOchulaptNu'aht'
NA Ng = -ﬂvogadsﬂo Numbes .
> |Mass oj- 1 o.in_r; _Q(J
.} Na
Mass o} 1 unik cell = LS Wl
Na
Yor,
SCC BCC Fcc
z= | 2= 2 z=Y
E;lume oj: t.ube— _;—"_C_lg ]
Densily of cubic unit celd ( _AX Mw
\__ IH ] - fj Naxa3
la- A melal X FCC a=200pm
B2 oy me? e | |
:2008 of mehal ‘X' conbouns QYx )0 atoms . Find densﬂy.

SQ_ED Since,

XIFCC = E{_ﬂ

Mass = 2008m }_> b,

Atoms= 2uxI0? -

Na xa3
QDOPm
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To which aubic mﬂshﬂ do silves bo.(o-ng.
é.&P Gince silves beongs to wbic {.\xﬂs}a.l =

Z mauJ be any nwmnpes

deanh'na upon 'c.:vtgjs&.nj lathce .
We RNOW :H'\cd:, - Possible Oukcomes
ZXM g : ) Simple Ciabie U 3
p= 2 o
._(_l}xNa - [31 itelpaif
. o et diTa
Gince we have tuuo unknown vastiables &) Bee (af3=ur) |- e
3 1§’ 21 6 s rr‘.
| 3) FeClafz=ur) \ gt-mem &1

{g. V2 and '0". :
we uitl Lmd the vabw of (g"a)

fjhuQJO%Q
o and puk ik in the eq® of
t ] . ‘:’ﬂ . i y e : ln
Padlma Q‘H1u LH Lf ' 3 The value of pE- will 3'1’ us the idea
PE = Zx g 00 of anipcoll a5 we Rndld,
T 0?’ sC=527.
On Pmmt@ values, BCC= 68
we ha ECe» Y

|PEz1q%

Hence 08 -fomms ree cubic U«ﬁskﬂs

E,mp\e A metal ‘X' fosms  a cubic lattice of edage len
densu oj— unit cell s ?Qoa’ma Eiiid i -t* Lgu!_ v inq.?go;:;fﬂho

that wmpou.nd

%*uen:- Hutol "X = (ubic lafice
e‘dae‘&njdh (@) = 288R° p= ?‘QOSJmﬁ 100g of X ¥ No- of unet cell
Ne Rnow thaky v o

@ensda 0{ b el S of : celd

Nolume. Q! wruk- celd

- (wiven Mass 0
No- of wnik celd = Sacort MMWM—MWWW
il seid \/cLumc ;, {—




¥ EDensita of _Unit Cmdsinl - { donic Gystals}
_Type-I - Nau type uasmls (Rock Salﬂl/)jos«mulae wruk

’EE)QI'IS:L%= Mass of 1uni.|'lce.U‘-
Nolume of dundh ™S edge !ena}h(a)

NaU » Cl@—-cq::
Na®- all oh void > Qd_ﬂe centres +bodi.j cendsu

- cep Hu®
4ohVoids = uNat

Fasim ulae = 4Nall

Fostmulae urut

Edae IEHSi‘h @l = Q(B1Na+ —I—-.?du@)

Mass of wnuk cell = LxMass of 1 Nal.

Mass oi 1 Nal = Mass of LNa + Mass f{ iei.
Y
My a3
NA ™ (023x13*3

\/

&5
§-023X10%®

Mo __ 35'5
Na = (023%102

Fmss D'i’ c 6-023?( Io'la |
L s Sot Z- Fosrmulae Mase Urik

) —_ ZX MW Mw= M®l fimulae Mass
E@"Sl’fg(?)_ Nax a2 |

Molax Hass = Fostmulae Hasq
(coval enf) (3oniq) }




Example - &)ens\\a of CaF, is 218 glcm3. Find the Jen&Hﬂ 6% sl gl
0% CaF, 3 cat=ccp

F®_ qu Td-voids (8) " \ yALE
Y
> | U3 _ R~ mulae
T- RC(IH-'- F -FO'T -l[_z)zq

T“f _“Zxﬂ | j?uwmu_lae =

»] ATTICE F.NERGY *

¥ Lathce Eneﬂaa_:. Minimum enex aecLuJ&ted fo bueak 1 mele Di lathce
imto constitu ioms .

Na( () ——> Nato + U, @ + Energa -+ lathc energy as states
axe d.EHJ@{er&

* How 1o Detesimine ;
(1) Bogin-Habest %de
(2) Bosin-Lande Equalien,

% Bosn-Habey %cle - This cad_e is based on Hess' Law.

| ﬂHJ +o-l
Naw® + 709 ——> Nalle

N
OHgyb l B:DE = %B'DE- - 1 ----------- as we need to break onl
N . half mele of chlosune.

Na (g @
e OH gain BH ttice.

Na'(9) Ci@Lg;)
\" Readtants should be in
. natusial stak
AH‘_} (en’rha.l_Py OJt tfommahon)

Psioduck showld be |{

mele .

Flcco&tdfﬂaj_'p_lﬂm;
Pi‘jj: ﬂHSLLb + TE + %BDE—«F DHe®qain “T‘OHL-EJ




@Pl.@. - HSBY‘,

. OH
Mg (s) 4+ B, (h) bty MqBr; ()
OHsut i

:

TE +1£,|< TE-

Mg

A 2

M 82+[q)

N

@8r, (9)

l 8D E-
AH e
287 (g) *

l QX% aHe.g
23916(9)
|

Acccmding o Hess law ;

y OH; = OHsup + TE-+ OHvap~+ BDE + 20Heg + OHip.

Example r CagNa2

3% OHsub

2x I'E-

l

BCalg)

!

sHp 2 8-
3cai) + Notgg — > Cazhy
} 80E 1)
2N @
l OHegaiu SHg.
2N3[5)

?;Cd&(q)
L




2) Bosin-lande's Eq_uah'on L

H \

Khese ! :

Kz . 8 - goxtO N_mzjcl

Unto

Ee = chaxae_ on an eechon = |6 Xlétgﬁoulomb.

76 = posihve chmg@ {value with Sigrﬂ]

78 = neaah've cha.nse {value with sisn'ﬁ

M= Hadu.luecfs eonstank

n= Boan -expo'neni'

Ng= Fwocdudsno Numbes

o= dofenienic distance.
B Pt " N9d, CaO

L:I z—.——-i Z:Q 2...:-"| 21:2 .Z-:‘l.

iu—; Potertial energy= Lattice Enexgy-

Note - Whenevest ule axe cnlcu.lafmg LE: usin8
| OPPDS'JMU chwaed ‘ans, we need jo A

A for s
Boain- Lande equ” ¢

epost 1 V€ value-

£ Modulueq's Constant:
- depends upon %wmd‘wa,. B}ﬂ Utaah:d

—» does not depend upen chamge om ions and ionic stadidl .

Bx  Nal has rocksall shuctuse. for Na N= FFUFG.
What wil be the value

of M . .
it has siock salt shuctuxe. f M for a compound having formulae AB, if

Ans M= |\Fu3lé as it depends upon shruchuse.
19 3 H9O0 Possess stock salt shructusce, find value of N°

$0?  n=1Fude.

% Intenionic dishkance '~

ISEQ-I ¥
Edg"- le.nﬂi'h O’[’ NO.U (o) = 200 Pm -and =7

=) Q=24
2 %:loopm.




p Type-IL -
31(,; = 186 prm He = |81 pm.

\91= Heet + Ao

_TypeT
- Suppose  CaU, be a (ineast molewle and distance bfw

fwo chlosine atoms is B A®

2
=%

= ]
B RA°
% Boon-Exponert - » find value of Born-Bponentn) for-
Element | Born Exponent ") li*H™
= g‘) it=m=5 ., _7eth_5+5 g
Ho=1),=5 - -
Ne F Nn=5
Ar q
Kst 10 &) Nad
Xe | 12 Ni=n=F e T 7 @
2 2
CP-; T,= g _
7=
3) CsQr
C§_= ﬂf"[q n= N,+Ny _ B_’ﬂ - K
Ue:'nfg 2 S 2

[n=105]

Type-T - .
" calwlate LB of Na@ Y M= 17436 and st=281uA° and M=
.én-—-@:' fan Nal,
Z&) - +1 ZL-“J:-'I p Q=16 xlf)qu 3’{:2-6“{ A° M=[-749€  n=&
LE=u= KZmZ1e'NaH ||
s ﬁ')

T a0l - o
,.':..1.::-——-——"'"" Cal wulattx Lodhce Eﬂ@‘?ﬂ ﬁnn CsCu J} Sf‘(csi::

191 d .=
and w_:QME)Hﬁ*Tmme" B

& yrto
2oL Hep=Blpm Hep=lFpm A= Mo + ez) = (181 pm +i67pm)
U= ausx10”Fx 1 x(-1) (|_._j_ h= |0y
nay 4 13 V1 12 gy




_'Iﬂ__?_?lf’-:' Fosimulae bom donisation enengy bjuw #wec icns is given bﬁ’
U= 1399.ui2*21] k7lmel  Find Polential Enengy oi(}.l(f;_afswnin

510" - ' J
it 1o be Uneasi .

Sofd, Hexe Potential

Net Potential Eneﬁa_d (U)= U+ Up+Ug
U, = 1389- E&%} k7 |mdl @

f&'U| -—jﬁ_'—Uﬁ

enengy 01 complete molecle has been ashed

U, = 1389.4 [Qx( t)] J|mof
28 ke—56 A"——
Uy= 13804 [stﬁ ] KT [mdf. K—2.8A%
Pemmerdal Tt

X Rays - % s has the enengy Ho exiln the cose €,

> X-Rays can not be used to detect hiwo atoms havmg almost

same no- o} @,

- Hﬁdﬂogm

% How 1o mgpmeseni' pos. o<thon gi atomn in untt coll
Z~a 5 :
. by © ek, edae lena_Hi { unik,

aom can naot be detected.

(o-ondinates of A= (0,1,1)

. Co-cst dinates tj 8= (L1, iJ

i Co-ordinates oj c= o 0.0)
(oomdinates of D= (L. 1)

8

Y-axis
Khile jmdmg osition of other afoms we can fix

any ene oi the cdnms as omaa.m

ko fo sepsiesent @_plane o identiy Hhe plane with infercept axes
e Millot Sndices - Let a plane ntescepts |

24 — 0N X-axXis 3b— omY-axis ~C.—» 671 2-0XIS ,
&rd:emqpk Qa 3b ~c).
f
V z

How o find Hﬂlﬂtandl'oes )
_StepI 7 Find out wreiss indices 3 Mulkiples {3 mg[; Cansfh {e (2,8-)

08{ TNUMIUC

undeesy LQPJ'S



_Skep—IL - Take the stecipocal aL weiss mdices (_:‘Z_,Jg-;-{-)
_Step—ILL - Remove the Jﬁ,uac@ b mu.l}ip.f-dfn with smallest infegesn  te. in
oun case smallest .Fo.ss'ible fn_‘:egqr is €. j ;

("65' «g— :_hlg-) = (3,9,"6] ,
_ Step IV : Kepsiesentation a'i Millesn dndices (hkt)
30— [99%).

% 3 Millen 8ndices ase given then how 1o wepsiesent the plane
Lel suppose (100) is the plane. Now. we have 4o find coordinates ‘i Hhe

ane .
_Step-T; Take stecipsiocal (Tl"tl}"“é') 3 ﬁr; 0o ,00)
z-axis ) ;r : > plane should be || to z-ads.
L—‘:rplo_ne should be || to 3fam‘s.
pgquirecl Flane-

-z p\(lnt?.- All
the planes |l 4o

this plane will be (1,00,00)
llto gz plane k A
Il to -2 OXES - Y—axi’s
Similoouly (0,40 lane 3 (00,1,00)

suly (0,400) p 2o 0s

> xz2plane .

< ilasu 00l) plane » (02 00, 1)
31m1aﬂl{‘j.( )P [f *’1 z_

Z-0xis % 7

—

../
K-U Flana

Y-axa’s

# Hillest indices and Hhewse mulhples Hepsesents r_h?}guten_f‘ &)}aﬁe‘g_
# Millet indices and theise C)ve vepsesent same planes .
% Millsw indices can neuss be..'l!lgt-'. o wdl be zero

w dntiicepts con nedt be. zexo, théy wull be fﬂffnig_
x ohen plane seems 0 fomal csigin, then we just simply - sufl” he astigin.



- z
87) What ase Millex dndices ? tfgw) T T (100) n1-oo)= (30

( 'tm'w) L’jﬂ,ﬂ]

Hillesx tnduces MQPS‘IEJU’LIT a set f%
Il planes ene uthich passes
Wouah a}u&m and siest ab eq}_m]

diskances Jcrbm each othesn.

- X
. . oo (20029
»Distance bjw twwo planes ; (Inw;ﬂ) (Too) (£09)
MT.- (100 =(100
h -+ R l shitting origin X e
ey P to “""a shiﬁ'”j vigin to right

whese, a,b.c= ini'enuepis en edﬂe Jena_lh.

% Valid B'rlla . O9tthosthombic, ketrahedsal and cubic sag}m_
w Tetrahedral — Tehmgonaj ).

f<-valid on;n enhd Hhose sdshm who have inkestaxial angb = 907,

Ex: Tost aubic sasiem;

i ) hl‘l—hl-f-lz . ‘1 a?
R T r = E——
d hkl a hR} h+R+4"

Ex: Fimd inkesiplanosc dustance bjw (I { Q)
. _a __ «a
' Tow
3 |d=a

| 200 (200 200)

g

X Gmcqptuaﬂ', Find (200) plane.
> (200) plane 3 (-:g-.cﬁoo)

NOLLI, Lle Ll.l.l.u. (.Dd'rdjﬂd}?S (; 0) v

fix one plane as trnafn . 0 200)

and will assume ':nhmugpt &

as (200) because from fhe dﬁ_l rubiem M@,{ ﬂﬂdeS B add Al
planes passes jhgwrﬂh the a&u and G.U the le@s O ek ﬁ pastalie
eme- anothes. This H astound no plane wll be (100) as we hjuc kjucgklm :T;L:txm:%

(200)

dhm for eubic |

/\ e ll’+11I

N Ind e lanas. distance
qu)e.ndicul.m{_ distance EL

Mlom QQUB(}'} _




*@nﬂ___lw twio P'M@J'

9_ (s (hh +hk +&sz
‘Ih,‘f’hﬁni rh,"f'k:*"!zi

¥ @m]’htn vasuahon in densi%}'
B d), =108 pm.
J(mm hosie we can colewlate edge !engl'h(d) ;

as= dm’h‘mu‘/

With the hd}: f Qdﬁe lengl’rz we can caladate denui‘j'

ZM
I= Np,an
? From whese will this ‘d' (intesplanas distance) come £
@::— rrBQ'lClaS‘ﬁ Lauwd .




4n bABD -
’ gino= BB 5 AB-BDsino 3[pB=dsin6] ¥ 8D=d.
\q9ub in ¥
Simi
s8edY , Gino= %—% 5  BC-8Dsine > [BC=dsing] - BD=d.
Poth dill:  AB+BC > dSin® +dSinG 3 [ 2dsine |
Henee 2™ way hovels exhapath by Qd5inG .
+ \_//:R
% Conditions fost Conshructive dntesfsrence ; | -
— J@‘ ; A A Nave -1
f the second wave huovels a distance
of (A, 83, 33,.......mA) in its path
. L —+
enence, then the wiawe ememgma out \_//L
e R Wave-TT

wul be tn same phase.

Bds:'n(-) =_7L12
\>091der of meflecﬁon/ d%chﬁgn_
for firstordes, M= y
For seewond 12 » N=2 -
Jor third » , N=3 Rﬂé:ﬁwd
Gonshudhive %fﬁffblence )

% Fon destmudive Mm{,«mmco_ "

Eﬂ the second wave bravels a distance of
{All 3/"/2. 5?‘/2; 5 («Qn—-l))\ in s Pa}h cﬁ_ug_ﬁgnr_e

then the wowe eme%ama guj: ol be in dLREMUﬂ: phase .
’?A udsing
Lt (20)

¥ BExdsteme peak 3 (onstswuchive &Mkmeme.
x Selection e 3 Which planes 8'wes moj‘[enh’on and which do net .

{dSmQ = L;_) o7

S,-mplq, cubic » All planes 81\:9,3 steflection.
> Nhen (h+k+Q) = even no.

BCcC
FCC S Cithe, b k= allaw odd,
os1 (kL Dall axe even,
& | (200 | (100)
Sec v’ v
BCc v’ v
Fcc v’ *.




_Foiom 831083‘5 Rule -

and _ " 5 A= 2a6in6
Thrker L ThtR+L

fost, n=1
Sin@ = %l h R+

Now , scluas{ina both sides ;
1
Ginp = -2 (k1)

Ha?
\eh
—-—/3—1-_-: K (constant)
Ha
Gimp= (h+R+K]
Sn26 h R 1 S¢ BCC  FCC
1K 1 0 O s X,
aK | L 0 o s X
K 1 | v S
HK 2 0 O — N -
5K 2 2 0 e p oy
TK - -
8K 5 g B e g

'+ s =(n-REp) Kk
Now, '
no such assangement G‘L N AE PDSSiHQ S
Pl 7] . 8 ' #0.98 To paioduce




