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� om � ll 3Tcfllcft qiUJ TJfa ffl � � � � ma t1 3Tcfllcft cpUfl � 
� llira 3lfcp'M � �q,RUJ -4 � � � � "iji"ifffi 31N � cpx 
ffl>a i, � qjRUJ om � � q2{T cpoR � ffi t1 

� 2. otmcf;T aw:JcR�cp;nmmt? 

� o)m ll 3Tcfllcfi qiUJ 3Ttfft � � ll wra 3lT<P'M � aRT � � t1 
31UJ311 "ij) � � � �-rj,,:jr}qcf> � � � m q;JJ ffl lR 3fflmfcra � ti 
am: olm cf>T 3TimA � mm t1 

� 3. f.:ti..tR-tf&d � 3ifsti��lf � fsti��lf at'ffl"q��I 
q'if(-t'ffe�-1, ���<1, � �, �, c?l@�14q ';fl$, �,.cuf�ctl�Acl 
�, � ffl, 'ffi6UI 
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� � �� :JUT 31� � cCl � ffi t1 ffl 1ft � :JUT cm 1IGffm 
™ t � � � lFG � t1 � � cCl rtl-$fcl>q'j 3lR � ll � 
m f.R� � xl m cCl 3lll!ffi � ll � � � vm) t1 ��mm
t � ffl � � xl � � � 31� 1fPT cm� lTTcT cpx � 
"%1 3@: ffl cpl � � llFll vfRll ti 

The Solid State 

Bksl voLFkk
vè;k; 
1

3



� 5. �amt dt4°Ri-1icfi qiJ��"q1'i:{RlfR�lITTITtl �omclft 
�'tf{fzaiuft�,���'!lt1T��? 

� � om vIT �1fi �31T it 3tqqJ;,jcp � � llR Wcl1 t, tl't��lcf> � q;J 

mm t mTT � cf;RUJ � om � � �fil,:rec;ftll � ti � � cf@' mR � 
ct>Tc-) 1R � mtJ; � llGff@ � cffifl•t � � atPtll�d � cf@' � it 
�\ijlffltl 

� 6. � dt.{l(lfociqi � clft � % � 'tR �i-ifM&d cnm cfil fcni:Ft 
�-q�� 
lfl��1411 �, fc.J, �, �, �, �, m�, �, "�R;411, 
atFR, fti�cnT-1 �I 

� � om 4'i��lll� �. � � (� lt � � ffi t)I 
'tlij-d<ilutcp � �. Ri�ct>1;, � (� lt � ti�t14'i'11cf> � t) 
� om �. �. �. vR'I, 3lJ1R (� lt tt�t14iutcf> � ffi t)I 
� om '(ii��ll't, � (� lt fTig t)I 

� 7. "om.A, � "cfioR ailT "om� lJ@a � dtcitillaif � JF4ya<llfl t � 
��arcr'tf{�t, ��,tq;R"q;ramt? 

� tfcl;. om 'A' om � � cn-n �31T if �f:!d�)� t. � � 3TTlAT � 
� q;) llGff@ cffifT t1 � � � cJTCJ 1R � t. am: � � � 
� ti lt '<-H�t14)utcf> oTffl � � ti am: � � tt�t14)utcf> � ti 

� a. � am 1J@a ����mat� am���, 
clITT§qf�j 

� � o)m � � � it � � 3TTlAT � 7Tfcf � cf)RUJ mm t1 
om � it WR 7Tfcf � cJR � t mn wra � � � am � � t1 
am: l) � � � � ffl t1 
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lN9'9. �1rcfiR�offi��,dil6tldctufofttcf;:q�t,? 
� om$� � � $ � 1!iffi iiclcftT-11 qij � �
m"tfi !1 '3@: ornl $ � trcPRtRfcrilR �. � � ��
mai, 

� �offil

�10. ��"e'3lJltcfqf�f? 
irn � � � � � ll � � � q;ur (�. 3Tl<R m �)
�-� cffl � crnrr t1 � m ammr -q ��an���
� Ghtet-fl� om���� G·m�,4) mcft t1

lN9' 11. � � � &11\1�1ttfold �'ct@��� �I

� � � � f;p;, �'<14le-<l GRT �t-t1&1fi,1a � t
(i) �����a.b�c�GRTI 

(ii) � ("q;RT) � � q;)uJ a (b � C � �). p (a � C � �) afR
y(a � b ��) �GRTI

13m b 

.,}!"�--------------- -----
� � � � �,t,4'�'(1 � 1Q

QRT<llRm 

�12. Ri=t�f&a-q��, 
(i) tf�qi\oftci� Q_�.fdl&;t �� 

<ii) 11iffi;� �3@:-���, 
(i) tt�cfiluflq '31R �af � a,J�cfil� 3fatlti �. 31aflq cfflUrr am�

3flfa"-q � ma\ i1 3fa: � 3fTUR tR � �I 
(ii) � � � ftqfa am��� 1l tmnUJ3U � � � 3fTUR tR

���<fl 1ltf � cfil�ct,ltf � � Tiiffil i1
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(a)�

(b) � fclfcl£tmq 3T1'El 

(c) 3l� � a= b *c 
(d) � cfflVT a= 13 = 90° ; 'Y = 120° 

(e) � �. ZnO, CdS 

�� �� 

3Tl'El3IB:� 

aib*c 

(X = 'Y = 90° ; 13 = 120° 

Na�04 ·10 Hi), 
�lff� 

aia:�-

vf@cp�31T�� 
�flm.11� � fl m.11 G) 3@: 

(a) 

(b) � � � 

1RJTTUJ31T � � 

�"ij>�1R 
� 1 1 8x-+6X-=4 

8 2 

� "ij> � 1R 

ax.!+2x!=2 
8 2 

� 13. ��fcf;� ���� (i) � 31R (ii) aio: �"ti\ 
� � q;rfcticRJ 11J1T��-� tt{ptlNici lITTIT'tl 

� (i) � � � "ij> ffl 1R � � 31lo � �311 am� 
��mmiq���lfcl>R"ij;�_�cpJ�11acff1{Jll 
����"fl� mm t1 

(ii)� cpn:J m 3@: ��-����"fl� mm t

��3Rr���am���mmt1
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� 14. � 311?Iqftqtf f.im�11«rif � aqt-1\H1ci'NM �cp;(Jt? 
(i) '34,t16�Ql'11-i � tJJ � � � 3'1Jl � � lTiffl qft msm mat �I
(ii) �-q q1f f.ffcra ��mat�,

ffl "'ilR, � � � "'ilR 3RJ �arr GRT Rm� ti 

� 15. �� Et�cfiluftq Rm��'iRRtt'tl � 0.5 maif � 
� ctft mgqr fcficRt t? � � fcficRt � i4«64it1cf>1q t? 

iflil ����(o.sina)���arrc61msm 
(N) = 0.5 X 6.022 X 1023 

= 3.011 X 1a23 

�tc4>C'1<6h� � <61 msm = N = 3.011 x 1023 

'qg&J>C'lc6'14 � <61 ffism = 2N = 2 X 3.011 X 1023= 6.022 X 1023 

� <61 � � = 3.011 X 1023 + 6.022 X 1a23 

= 9.033 X 1023 

� 16. ��, �"ffiqf M� N��fl rnq N, ccp �'iRRtt'tcf?:H M 
'$� i4«54it-ic6lq ftfc@m'$1/3 'ql1Jq;) 3if.411ltd �ti �cfif�cp;(Jf? 

ffl liATccp-q�N���=x 

3@: 'qg&J>t>lc6'14 � <61 � =2X 
ifcl;, M � � �311 &RI =qg&J>clcb)4 � cf>T 1/3 1Wl ��ti 
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3@: M cRq 'ij; �an� "ffl!m = .:!_ x 2x = 2x
3 3 

M : N q,J 3ljQ@ = 2x : x = 2 : 3
3 

am: � q,J °W' = M2'V3 

� 17. f;tJ;tr�fuAa-q�m�-q�� S;Tqffl�°? 
(i) ��

(ii) 3@": � cR
(iii) qc?c_cfilOflltFfm��

(i) � ffl � ll � aflIBT = 52.4%
(ii) '3fo: � � � ll � aflIBT = 68%
(iii) q�q,JU�Q f.rfcra � � ll � aflIBT = 74%

� ti�cfiluftt1 � � vffi1q; � � @@T (74%) "ffioT ti

� 18. � cfcq q;r � � 2. 7 x 10-2 kg mol-1 it � 405 pm � ctft
!rfT � � � � 'iR@T ii*� cA1q 2.7 x Hf kg m-3 i oT
���qft��i? 

�---

3@: 

"EAcq (d) = 
z X M

a3 xNA 

Z = d xa3 xNA 

M 

lFMljtti'<, M = 2.7 X 10-2 kg mo1-1

a= 405pm 
= 405 X 10-12 m

= 4. 05 X 10-10 m
d = 2. 7 x 103 kg m -3

NA = 6.022 x 1023 mo1-1

z = 2.7 x 103 (kg m-3) (4.05 x 10-10 m)3 
x (6.022 x 1023 moi-1)

(2.7 x 10-2 kg mo1-1)

= 3.99 = 4 
��� if 'ifR � E am: 'EATlf ���� m;fi�I 
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� 19. ��-amqi)111f ��tm'fcrn1'q;R"qifcUlif�mlfclmTt? 
� "q;R-� � '!I°T �mat � "Fcrn 1'q;R"]

� uJii � om cm l'f'f f%m vf@l t, m �it��� m vrnft t1 
l'f'f ffl w, � � � � m uJ@ t � om q;r cAc'q � m vf@l t �
3ITTAT��ffla�amrcRtJcatt1 

� 20. f.li:.t@f&d "om�� 'qif �Tufcfilfl¥114' � � t?
(i) ZnS (ii) AgBr

� (i) ZnS�$'.icm�t<flnfcl;�3ffl"ij)3TJcf;Rit��mcJTtl 
(ii) AgBr � � � GFIT � � cm cro@T t1

� 21. �fcl;��� �qi) �chl'oWfi:@R�� 
am� RfiRlc61�"Fcrn��mcttt1 

� uJii � � ti�)Glct,dl ij; �cm� "ij) �it�� om it� 
vf@l t m � RFchict,,ey � � t1 � c2tmm � � � � � � 
vfT � t1 uJii �1�wt � (SrCl2 ) cm � � "ij) � it � om
� � (NaCl) it � vf@l t m Na + "ij; � � Sr2+ aRT tR � 
vi"@ ti � Sr2+ 3ITTA °G) Na+ 3ITlFfT cm � qR'ffi t1 � � 3ITTA q;J 

���t� ��ft<ffi�tl �WPR���3f'i 
� � Sr2+ 3ITTAT � � "ij) 1RliR � t1 � cpRUJ � t � � �
�����ti 

NaCl it Na + '&> Sr2+ aRl � � tAT<r-l � q;J � �I 
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� 22. m �cnm-q � � �� cfiRUT sau114�c1, � mctt t, 
��1tff t1 ���q,'t���, 

� �mg� GN � � � � � � ffiT cZJrom cJR
� ti vft{ NaCl � � q;) � cfT«J � cf@liRUJ � 1Pf � vf@l t "ffi 
����mf6WvflfvJffit1c1-3mA��ml6"iifcmfm 
'ID vfffi t � Na 1WJTU]3TI "ij; ��NaCl� ti� Na + 3mA·� � � 
Na 1WJTUj � � � "ij; � vfA � moT t1 
� � fcmfm � � � ?fitili4Plct> � q;) 31UJift@ ffl t1 �
� 1JfflT � � � ffl t ah� try��fctfclRurr q;) �
"ct>«) t1 � � F-R � � (tlJ R � �. m � l6i'<�¾�¾elt �)I

� 23. cpf 14 � rnq � n-Jlcfi'R' � 31-'i:llt-icfi q � � fflU � 
���tt"lJW��cpf��m;ft� 

� n- lfq;R � 314i41t'lcf> � � t fcp � � cf.G � � � � 
� � � mtfi t1 3@: � 'lflf-14 � cJcq -ct,) � cflf-15 � cJcq �� 

"lJ1 ct>lt<ffl-<tf ij; � � cJR-TI �I 

� 24. � JlcfiR � � � � � � � � � t, �ij!kicf>,lt 
31'-lq1 q;(l!klcfillt? am'� 'cfiT � �I 

� t.flt$=giii�4 w�. tn.ft-gtil�4 � � � � 3TT$f; � � � 
� t1 � � "it H1t$"giil�4 � "ij; � 3mA m-e � � � � 
� 'ID ut:@t, � � � uJffiT t � � � � � 3Tfli� ... zu�a m-a 
t1 � q;) � � � � 'tR �ifi � � � � � � 
3Tfli�;.q1�a 'ID vfffi t,

� Jrq;R J'it$"giiic#l4 � � � � � � cJRm t1 � � -ct,) � 
� "CR ifi � � � � t, 3@: t.fl��iiic#l4 � � � � fR 
vf@l t1 
� "T1J (� � �) 'P'<1�iiic#l4 'CJGlm � � tmlT vf@l t1 � 1Pf � tR 
��m�tl 
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(ix) �om_(��mgt)I
(x) � om (� � 3TTWfl cffl' � t)I
(xi) ti�'<i<fM<b (�) om (� � � � t)I

� 4. (i) aqegti<iNH � q;r cp;fJ � t?

(ii) f.ti:.:tR1f&d 4(iU�aif cfil' aqegtf ciNH � cp;fJ mcfi t?

(a)��f.fm��

(b)�o@:��� 
(i) � q;or � � f.rct;ccrcff q;un � �. � '3Qtit$·a<il'11'1 � mat i1
(ii) 

bccffl-11 

� 0) eq�s,a4'ut.:t �����it� "cf>l7T "ij) � <ITT-IT
��cf;)� \iqt1�ti4)u1., � � t,

(ii) (a) 12 (� � lR11lUJ 12 3Ri 4'<'1i'!J30 "ij) � � t1)
(b) 8 (���·a 3Ri lff'ITOJ31T "ij) � � El)

�-5. �����qiJ1SRcqV:-{����'ij@tffl 
cp;fJ 3ITtr � 4<qlfuqcfi � � 1J11Af 'qi'{� t? � �I 

� mtf q;r q'(+11filqcp �. 

�.d=� 

(M) = d X a3 X NA
z 

a3 =·� � q;r 31TlKA 

NA=�� 
z =���it 4'<'11'!}311 � � 
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� 6. ��qft���*-qftqJUJIDU�mcfit, flaluit 
�I � � �- "e' �, � �ffit?@, -sl�i@:lcl � cPlr � *
�� clitl 'ff.�*� aid<lfoqcfi ffl t"'ilR'-ij atN�� � t'?

� (i)�����q;urr'ijil1'c2JWAcJra3TI<P'Mm,r"ij; 
� 1R �� q;«\) t1 3TicP'M m>f am)cp � 1R � � � 
am)cp m-iftl am: om q;r l'ftiAf<p am)cp m1lll

(ii) � � "ij; l'ftiAf<p Ptt-1�Riia t
(a) uRiJ = 273 K (b) � Q{'(f>)E1t'i = 155.7 K
(c) � � � = 156.SK (d) � =90.5 K
uRiJ � � Q{'(f>)t:?1t'I "ij; �31T. 1i 3t�1'<1ftlqq; m>f � � � i:?hBf1w1
� "E@T ti i:?l��)vM � q;r � uRiJ 1i � Q{'(f>)�1t'I � amlcl> mm
t vTT � � "ij; 1lRl � � mm i, '51���('1 � "ij; �an 1l
3TicP'M m>f � � t ��"If� qf0'5'(qf(Ri 3TicP'M m>f �
me) t1 � � l'ftiAf<p "ij; 1lRl � � mm t1

� 7. f.fi:.t�f&d·�*�-ij���? 
(i) illG._qijUftll ����f;{m�

(ii)�����
(iii) i4g64iclcfilll � � 316e4iclcfftll ftFcffl

� (i)_ licfcffluft4 � � (hep) -if, � lffif "ij; � � lffif "ij; � "ij; 
'3;lR � � 1i me) t1 � � � t fcl> � lffiJ � -qg&J>t'1�4 
� ct,) � lffif "ij; � � � � "vJT � t1 � 
ABABAB ... JJq;R q;r � 'ti 
� � � (ccp) -if, � lffiJ "ij; � � lffiJ � 
�le4>clcGl4 � qi) � cJm) t1 � � lffiJ "ij; � � lffiJ 

"ij; � "ij; � mfffil me) t1 � ABC �C ... JJq;R q;r � t1 
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(ii) � ufrafqi � (<TT 3l'l'cPm) ii "WlFJ �3TI � � �
� t '1ij ��ii� qiUfi (�3TI, amAT, 3Tl!13ll) �
� � q;) � cffilT t1
� � � vr@cp q>J � 'iWT t, � � � �3TI ii
� fcl>m v11m t m ,rf vr@cp � � mcfi t1

(iii) ilg&.ffoli6l4 � 'qR lTim � � m"cfi t '1ij � � -qgt:q,clct> &;"
� (vertices) "CR � � t1 � � ii ma � G) -qgt:q,clcJ�<4
� � t1 316clpcl�4 � u: lTim � � mcfi t � � �

� ��G)�ftfc@m��am�t, ��ii

ma � � 31bc!Q>cl�4 fif<ffi mcft t1

� � 1l)m � G) "tffiTT q>J � � 31N � � � cm;ft 
�,-

T = -qgt:q,cl$J4 finffi 
0 = '1!bc!Qicl�<4 Wffi 
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� {i) tee�� 1t, ltfa � � � � q�•1iij� � � 

= 8 � � � X .:!_ lRlfl"j ltfa � � 
8 

1 =8X-=1� 
8 

ltfa � � � � lRlfl"jan � � 

=6���x.:!.�ltfa�� 
2 

=6x.:!.=3� 
2 

:. q�•Uijan 'liT ��an��� =1 + 3=4 
(ii) � (i) � �.

��an��=4
(iii) bee �� ll, ltfa �����an��

=8�x.:!.ltfafl� 
8 

1 =8x
8

=1� 

3@: ���an�� =1x1 =1 � 
.-. "tRlITl'Jan 'liT � �an � � � = 1 + 1 = 2 

�9.� 

(i) ����it���qif�qllft?
<ii> �om����mat?

�ffl. ��.om '3ntr-Ucfft1"ffa-�q,r����
�I 

i{lwl (i) � � � � if fl'IMdl� 
(a) � � mm � � � � 31fcf>tfuT 'i@' � ,,

��1l�'i@'fcttR@�3ITTA'i��mmt�
mgan 1l � 'i@' � � � fflm (Kernels) � � "ITTID ti

(b) � � mm� � 1l � '11�:llltiicf> � ti 

� 8. PIA@mid �-ij��qft��-qfcficR��mat? 
(i) 'qiffl;-� �

(ii) 'q;ffl;-� -i4g&filuft4
(iii) 3@: �
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� � ��ii� 

(a) � � � 3TJ?A 11lA � � � � .ma t, am: om
� � � � q;r � � ffl t1 � � � � �
� � � � ma i, mg� � � � � 11lA
qR �tam:� om��� q;r � qR � t1

(b) ���mat vfiffcp �� � "lfT � m � i,
(ii) � om cpoN ma i cflITfcl; � � fcrmJ � 3TflA) � �

� � � � iRiJ ma i, � � ma t cflITfcl; � �
;jJR1'11t-11cf> ma i,

� 10. RAfafl§d �� ���-ij� �cfitllVRT�I 
(i)��

(ii) am: � �

(iii)�-��,
(�'qfffi�fcf;��-���-ijt1)

� (i) � � (se) 1l � ell@T = � � 3lTmR x 100

� q;J 3lTmR

� 1V3 

=-3 -X100
a,3 

= � X 100 = 52.4% 
6 

vi@, r=��"lfl��� 
(ii) 3'@: � tATlf (bee) 1l � ell@T

= ���GTl'ITT1T&RT�3llmRx100
� � cpl 3lTmR 

_ 2 � (4/3) 1tf3 X 100

- [(4/./3)r]3 

= (8/ 3) 1tf3 X 100 = 68%
64/(3 X ./3) r3 

16



(iii) � � cAT?J (fee) �. � lflJ@T

= ��� 471TFflam��x100
��cffl� 

_ 4 x ( 4 / 3) w3 x 100 -
\2,../2 r)3 

::: (16/ 3) 7U3 X 100::: 74%
16../2 ,3 

� 11. � cfii fsnR<tflefi{Uj fee� if 'fflffi 'ti � � � � q;ru 'cfft
� 4.07 x 10-8 cm �"ERccf 10.5 g cm-3 "ffl', "ffl�qil wilfuc:fefi �� 
�I

� £1:Mljfll-<, d = 10.5 g cm-3

a= 4.07 x 10-8 cm 
Z = 4(fcc), � � � 

NA= 6.022 x 1023 mo1-1 (3TJcWTTID �) 

M =d xa3 xNA 

M = 10.5 g cm-3 x (4.077x 10-8 cm)3 x (6.022x 1023 mol-1)
4 

10.Sx 67.767x 10-24 x 6.022x 1023 

1-1=----------9 mo 
4 

= 107.09 g mo1-1 

� 12. v_q; � aRi � 'ffii:lf P � Q � � f 1 "ER � cfiFrr lR" Q � v:ct
am:� lR" P � ft:i;rn �I � � q;r � � f? P v:ct Q 'cfft aqe�tj4''1H
��f? 

ara: � 'CR � P q-<•H'!Jan q;J � = 1 
ara: P � o q;J 31Jtl@ = 1 : 1 
3RJ: � q;r � PQ 'ti 
P � Q �3U � Gq-at;ti4)vM � = 8 
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� 13 ... 1<ilfil4q q;r ffn(;:.dc:fi<Ut om: ���if mm t, � �
"ERcq 8.55 g cm-3 "ffl' 'ffl � 4vtlfoqq; � 93 u q;r 1flfl1T � � �
cfitlJlJRT�i 

� llGI ��'ilft'ffl�(a)ctft�

tR'tf cf>T � 1tR (M)= 93u= 93g moI-1

bee JJq;R � � � "fj �3U � � (Z)=2 

��q;r� =Z xM = 2x(93gmol-1)
NA (6.022 x 10

23 mol-1)

= 30.89 X 10-
23 Q 

� � q;r � (d) = 8.55 g cm-3 

� � cf>T 3TflRA (a3 ) = � � cf>T �
��q;J"Effiq 

(3Q89 X 10-23 g) 
(a55g cm-3 ) 

= 36.16 x 10-
24 cm3 

���<PR� (a)= (3TTlRA)V3 
(a) = (36.13 x 10-24 cm3 ) 113 

= 3.31 x 10-8 cm
-qc:-11 ��c6l�(r)ctft� 

bee m'iAT � �. r= ../3 a= ../3 x (3.31 x 10-8 cm)
4 4 

= 1.43 x 10-8 cm 
= 143pm 
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� 14. � �tic.4,ctq,14 ftFcffi 'q,1 � 7 °ffl' oYU Ffm � � 4{iil�3fl ll'q,1 
� R"ffl', 'ffl r� Rif�-��I 

� r�R�1'i21����1 

�tcCJ>e1c#lll � ll � � -nc;) cm � trr � -nc;) am � 7Tm t, �
1Rm ll � 7lTffi cm fia ll � � 7Tm t1

·.- Mae � 'ti'14il0ftll �� t-1
:. � whI cm � cfR-) 1R

AC2 
= AB2 + ac2·

(2R)2 = (R + r)2 
+ (R + r)2

=2 (R + r)2

4R2_ = 2 (R + r)2

2R2 
= (R + r)2 

(../2 Rf= (R + r)2 

../2R=R+r 
r=../2R-R 

r = (../2 -1) R 
r = (1.414 -1) R 

r=0.414R 

� 15. q;fq{ fee � � if ��<."ft�a moT t � cJ;T{ cfft � 
a61 X 10-S cm ti � � fcif> TJ11RT � � "6Fffcr � 1:JR � � � "Er«q 
8.92gcm-3if�"tl
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� ._. d= ZxM
a3 xNA 

� <6l' fee� "ij; �. Z = 4 
<ffltR cf;l � �. M = 63.5 g mo1-1

d = 4 x 63.5g mo1-1

(3.61 x 10-8 cm)3 x (6.022 x 1023 mol-1)

= 8.97 g em-3

3ffi: �--JUAT � � tfficf cf;l lfA �1lll 1lN � tfficf "ij; lfA 8.92 g em-3 "ij;
�t1· 

� 16. �mu� l3lT fcfi � atfq:e1� cfi1' � Niu9s0100 t, �
�cfilFfiwlT 3ffl Ni2+ 31R Ni3+ '$�-qfemilRi"? 

't(H � � 3ffffil�-s (NiO) � Ni 3fR O �31T cf;1 � = 1 : 1 

lfAT 3ifffi.1�-s � Ni(III) �31T aRT � Ni(II) �31T <6l' � x tt·

:. � Ni(II) 4-<'11'1� <6l' � = (0.98 - x) 
�. 3ffcffiu�-s � 11 � t1 

Ni �31T 'CR � 3Tiiffi = � �31T 'CR 3Tiiffi 
2 (0.98 - x) + 3x = 2 

1.96 - 2x + 3x = 2 
X =·2 - 1.96 = 0.04 

� � � Ni(III) �31T <6l' % lff.:n 

= Ni0II) -wnuj31T <6l' � X 100
�Ni�3TT�� 

= 0.04 X 100 = 4.01%
0.98 

� � 1t Ni(II) �31T � % = 100 - 4.01 = 95.99% 

� 17. 314-ql{i-icfi � ma- t? 314-ql{i-icfil '$ ?J � "S(cfilU cfiT .cfUR � � 
�� Miltlf�fi:t-q��I 

't(H 3t4'qic-tcf> � � 10-6 'fl 104 ohm-1 m-1 -aq; "ij; � � ll � �
ti cJl1l � "ij; � '114-qlcl� � � � � t � � -� � 
� cffl �<JR�� � Tffi' u1ffi t1
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� 19 .. -q;ftq; aifcfft,,g, arl'cffti� 3ll?R* lllc{cfiluft'-4 f.lfcfg�-q fsMe.<fftct,d
mffl t � � 3115t4iclcfil'-4 ftfcffl?if-q � � � 'q;ftq; 3lJ?R '6)a- t1 -q;ftq; &ffcfel'6
cfil11:''ij@'�I

� q�q;)Jih4 � � � � Jtte<t>t-tcGI� � <Cr � � '© � t
� fcl; 31qlJcfi q;uff cCf � ti � 3flcffllii'5 � 02- 3ITTA � � �
� 'iA@ t om Jtte4>t-t$t� � q;r 2/3 1lT1T Fe3+ aITTAl � em � � t1
� � � ll n 02- amA i m ma�� Fe3+ 3ITTAl cCr � 217/3
m1ftl

3IB: � 311cffllii'5 <t>J � = [�] Fe3+no2- = Fe2fP3n =Fep3

� 20. f.1¥-tMR!Ad � p- 'SlcfiR 'llT n-'SlcnR* 31-if-qlclcf>l if��
(i) In��Ge

(ii) B��Si

ffl (i) p-'Rq;R �- Jt;4iut-t4>
(ii)p-Jrq;R��

� 21. m;n (� � = 0.144 nm) �-� � � if
ffh�dlct,d trnrr t, � � * cfiR � � 'ijRf �I

fee��. a= 2../2. r

ffl � � � � � � (fee)��. cffl cCr ��

a= 2../2. r
= 2 x 1.4142 x 0.144 nm

= 0.407 nm

� 22. �m;RJ* �� (i) �� rc.«o<lt:il (ii)�� 314-q,�q;
if q<ff � trnlT t?

� (i)�ll������lfclJ�3RRIB"ifscTJtft)q;
�t��ll���q;q�t����
� � � lfc1J � � t1·
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�� �.� 

31m � � � � � 

1'1ifta� � I �
� 

(ii) "'il'@'q, � � � 3ffiffl> ffi � � mm t � � � 'qcf
� � "ij; 'iteT � mm t � 31<if-qfofqj i1 � � 'qct
� � "ij; 'iteT � � � 'q;ll mm t1

� 23. ��1:IU Hi:tft1f&d 'f<ncfil qftcq1fii1d �I 
(i)�� (ii)��

(iii) 3Ht<lcfil� (iv) F-�

� (i) � c:)tf ·.•rg � � � � � � � 'qcf � "ij; cj1<f
� "ij; cf;Rl'T � mm t1 � � lITTJ: \Ff��� -qflJf
vJ@T t � � � � � � q;J lJR �mm t � 
� � � <1111fll � 3TTcf>R "ij; ma ti � CsCI, KBr, KCI, 

NaCl, AgBr �I 
� � "ij;cf>RVT � q;J � 'q;llm vf@Tt � � 3l(iq�� � 
� JTRRT cfRffl t1

(ii)� mll � � 3ffl ("tITTJ: �) "ij; 31tr-ft � � q;) �
'11�-Nlcf>I� � cffl � cfR 'AA °ij; cf;Rl'T � mm ti�� lITTJ: \Ff
���-qrmvf@Tt������q;J
lJR cpl{ mm t � � q;J 3TTcf>R � "ij; 3TTcf>R � � 3M
mmt,
�-AgBr, AgCI, Agl, ZnS �I � � "ij; cf;Rl'T � q;r �
31q�qfcfo � t, fctWJ ��cf.a'� t � � � iRTcl'c �
���mmt1

(iii) 3i�rWf>iin\ � 31� amA uf) � � 'fflllR@: ftc@ 31.:tNl4>1�
� (�) cm� ffl t. �1--t'1'<1<61� � i 1
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(iv) F-� � � GRT � -;ft011��<t> �311 -ct>) F-R � t1
F-� �-ct>)� llGR ffl t1 � � � GRT � 'R �
cfra � � � � � � � "ij; qROIIJitq'{ijq fmm t1
vfij���-<t>)�mg��"ij;�Tflf��tm
F-Rffltl
�-vfij NaCl "ij; �-ct>)� qJ?q "ij; cf@1cRUT if Tflf fcl;m �
t m F-W "ij; ���\IBA� t1

JN.:r 24. �ef.:tf:tltq-q;ft?rFJm��-q ffh�dl,,d mart1 � � 
�125pmtl 

(i) ��'$cfiRchl���I
(ii) 1.0 cm3 ��Rlfii "qfcf;cFfi � chlf�cfil�mift?

ffl {i) � fee � � "ij; �. 
(=� 

2../2 
a = 2 ../2 x r = 2 x 1 .414 x 125 

= 353.5 pm = 354 pm 

[tWWj-81�, r = 125 pm] 

(ii) � � cJ>T 3ITTKR = a3 = (353.5 x 10-10 em) 3 

= 442 x 10-25 em 3 

am: 1.0 cm 3 if� �311 � � = 1.00 
442 x 10-25 em3 

=2.26 X 1022 

� 25. � NaCl cfiT SrCl2 '$ 10-3 � % � � � � "ffl � ch1 
�"cfiT��m1TT? 
ffl �l�lllii � (SrCl 2) -ct>) � "ij; �. � Sr2+ 3ITTR °G) Na + 3ITTAT 

-ct>) ARt�1fcla cfITTJT t �Na+ 3ITTR "ij; � it WcIB � � � � cJRfil t 
am: � � wmA � \IBA cJRfil t1 
NaCl "ij; 100 �if� �311 "ij; 1TT'ffi � � = 10-3 

NaCl "ij; 1 � if wmA �311 "ij; 1TT'ffi � � = 1 o-
3

= 1 o-5 mol
100 

� �311 � � � = 10-5 X NA
= (10-5 mol) x 6.022 x 1023 mo1-1 = 6.022 x 1018
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�26. Rct@ft§aq;yoR:@��� 
(i) �iji_iklq,cq (ii) 3ifiklq,c€4

(iii) ct,{li_iklq,tq (iv) Slfa�iji_iklq,tq
(v) 12-16 � 13-15 qllf ��

� (i) �i?-Siilcbtct � �. �-�. ffllR:, �. 1!'5)ffi!Pl4'1, CrO2 � 
ifsa � � � � � 31N � ma t, <) � c..flt;�44$1Q 
� � t, � � 1l Jlt;�44$1Q � 'ij> 'cTig amA, mt� 
ll���"IDvfml ���vJffiltl 
� 6TlR �mt �'ij>� � cfITTJT t, � � q>l � 
� 1l m lR �-4) � � � � � 1l 3T�Rl�1Rta m vfffi t 
3fR�W«>r � l11TJq� "IDffl t, � �q>l �� "CR -4) 
� qiJ sf>'1' iAT � t 3fR � � � l1pfa -4) q-;ft � t, 3ffl: 
Jlt;�44$1Q � � � 1FI' vfffi t, � 'T1f J1t;��q;cq � t,

(ii) 3tj!!ictcbtcl � � � � � 31N � � � 3TT<f>fifu ma t, �
�'ij>��<TT���<l>l�tvtT��
'ij> ��mat,<)���� 1l � � m vfm t, qIBJ
� � q>l � � "CR, � -4) � m vJ@l t, 3m: �j�t4q;cq
� mm ti 02 , Cu2+ , Fe3+ , Cr3+ �j�44$14 "QGT2Il 'ij> � ti

(iii) Cb4'!!ictct>cil q,-<",�44$14 � 1l � 'ij> � � qiJ �
-MM,..:a-< -qcj tiRl'ti'1M,..:a-< �311 1l 3ffllfA mm t m.n � cf;RUJ �
� � cpJ{ mcrr t, <) � Tf-4 ffi "CR Cf;-<1�41cficq m � t 3fR
�j�41$1Q 1f-l vfffi t,
� Fe3O4, MgFe2O4 , ZnFe2O4 �I

(iv) Stkl�t?-Siqcbtct <) � Jtt;�41cGt4 � � � � � xml t1
� � � �� 'ij> fcltrfuJ 3@1Rl�1Rta ma t mlT �� "ij)
��q;J�'<fR"�t,
� MnO � tiRIJlt;-g44cGl4 � t1

(v} 12-16 � 13-15 cf1fl � � cfl1 13 -qcj 15 � cfll 12 -qcj 16 'ij> 'ffiqJ 
'ij> �J}fUJ � 3Rcf> l1<l>R 'ij) � � � � t � 3lRm tf4)u1q;a1 
Ge <TT Si "ij) � "cfR t1 � � cfll 13-15 'ij) � � lnSb, AIP m.TT 
GaAs t1 � � (GaAs} � � tiRltf�cfi ma tt � 
� � � � 1l m1Ricf>1-<"1 � m cft t1 
ZnS, CdS, CdSe o� HgTe cfll 12-16 'ij) � 'ij) � ti � � 
it 'ij.\:l � 'tit;-a4)u1cf> � ma m.n � � 'T1l � � -$n 
� � � -::ff.Uii�cf>di "CR �1R 'cf>m ti
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