
� 1. ��qft��ll1i11f "1Rod-�(4d10rt1 31Jtl��
�tfct;���mqt? 

� � (lRlJTUJ � = 47) 3'fCFft + I Jtictt1"1ct>-<DI � it 4d10 ss0 � 
� t1 ���it� +2 �,cffi)ct>-<01 .� 1ft � t 31� 4d9ss0 

�I 3IB: 4d-� � (4d9) � "ij; q,RUJ � � ocq 1lAT 7flTT ti 

� 2. �, Sc (Z = 21) � Zn (Z = 30) 'q� qft q,OR � qif-i:JR � 
q;i:ri@rt, � 126 kJ mor1 �? 

ffl � (a:t 104s 1)it d-� � � t 3IB: d-� "ij; ���it 
� � ffl ti 3IB: � "ij, � �. � � � iA'A it d-� "ij, 
� � cJ>ffi t � 3lltlffT<lm �it� "ijtf � t1 � cf>RUT t fcl> 
� � cpUA � 3flFfi � � it� cpl{ t1 

� 3. � "ffiqJ qft 3d � q;r �-m mq � � ll atMc:f><o1 
�mmt��? 

ffl �. Mn(��=25)"ct>T �clcr�1Plct>� [Ar]a:t54s2 t1 �3TtA 
�it� Jtjcffi)cp'<(OI � � t 31� +2 � + 7 (+2, +3, +4, +5, 
+6, + 7) cJcpl

� 4. cfiTtR * � E0(M2+ IM) q;r 1:1R � (+0.34 V) i°I � � 
q;roJT�t? 

ffl � mg "ij; � E° (M2+/M)"ct>T TfR � cfR � 1R �� cJRm t
(i) 6aH(cf>UA �)

M(s) + b.8
H � M(g) 

(ii) �;H(3ITTA -q-�)
M(g) + b.;H � M2+(g) 

vè;k; 
8

The d & f-Block Elements 
Cykd ds rRod & f-
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(iii) �� H(Glcl41W1 �)

M2+(g) + (aq) � M2+(aq)

cffl1R � cf>UA � q;y lfRJ � � Glcl4)Gl-i � q;y lfRJ cp1l t � � t
fcJ> � �;H � � � � � � mcft t 3IB: <ffl1R � � 

E° (M2+ /M) q;y lfRJ � ti

� 5. � � q,1' � � -q aw:FR � (� � �) -q
atR�f.:td � cffi 31A � tti-t�l�if I

irtil JJ� � wJft it JJ� � �� it � JJc[fffi mcft t �
':;J-fcRITT:r q;y � � � oq, � t1 �= � � q;y lfRJ JJ1llcft 
� 3TITTJ it � "ij; "ffll?I ·� ti � d-fcRITT:r it � 1fi fflcR � 
�it��� lfRJ"cpll mm ti� Zn�� lfRJ � mm t
� � 4s � � 3mffl cffl � t1 d 5 . 3lR d 10 � fcRITT:r 31A�lflla � � 
� t 3@: � � 3mffl � q;J lfRJ � mm t1 

� 6. � � arcRt � an�1cfi{Oj � � atTc:fEU�-s � 
��-q m � �"cfi«ftt? 

� � � lfC_i!3MFf � � �gc,?fi.Olleiichcil-fil lfRJ � ti 3@: � 
� (311cffil�'51 cf lfC_i!�) it -l) � cffl � � �icftt"1q;'<ol � it 
� cfR � t1 

� 7. Cr2+ � Fe2+ it� ffi JJi@ � t � ctm?

� Fe2+ � gWTT it Cr2+ JJi@ 311fqflfcp "El 
E°(Cra+ 1c,2+) =-0.41 V � E°(Fea+ /Fe2+) = 0.77 V 

E° llT""11 � � maT t fcJ> Cr2+ q;y ��ch-<�I. Fe2+ � 311�c6-<01 � � it
3TRIAt�m�"EI 

Cr2+ � cr3+ 

(3d4) (3d3) 

Fe2+ � Fe2+ 

(3d6) (3d5) 

�Fe2+(':;J6)1tW"@���q>J�arq��t1·3ra: 
Fe2+ �. � it Cr2+ � � (� � m q>J 3ITTWft � 
�lcttftch-<01 m um=rr t) "El 
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� 8. M2+ (aq) � (Z = 27) � � �--in;f � � ct>'t 1JUAT 
�I 

ffl Me� (Z =27)= [Ar] a::17 4s2 

M2+ cf>1 �81�1Plct> � = [Ar] ':d7 

I 1l I 1l I 1 11 11 I 
M2+(aq)� "ff 3 � � � t � n = 3 t1 � lffiiJ � � 

Ji.= .Jn(n + 2) = .J3(3 + 2) = ..ffs BM= 3.87 BM 

� 9. l"ffii: �fcn cu+ a[J.R� fc@?;R-q � qiff "ffl t?

ffl � � "ff cu+(aq) � �tt'11jq1RI� � � t

2cu+(aq} --+ Cu2+(aq) + Cu(s) 

� � "ff cu+(aq} awr-:J � � "ff cu+(aq) awr-:J cffl � � � 
-3fi.Ollci14> \JlC14h1-1 �. �� H0 "ij; q;RUJ t1 � cu2+ awr-:J "ij; ffi "ff <ft 

urr-) � � amR-1 �� � � crnft t1 � WPR ��"ff cu+ 

awr-:J � � cu2+ awr-:J "ff fflfim � vfffiT t1 

� 10. � ���"ii� mif � � mif "ij; � qfck4f4-s 
��mfflt<fm? 

� � � � � "ff � mif � � miJ "ij; � qfck-11lf-s � 
� mct'T t cf4lfcl; 5f �81�1�1 cffl -qft� "ij1lfq' 4f �clc@�i � 3Nlffl � t 3ffi: 
Qfck-114-s c1ctrr "ff � � 1111lcft � 31ml "ij; ct>RVT 3Tl<Pffi "ff � � 
mct'T t1 
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� 1. Pti--i�r&a � �cl�1Ptct> FcRJm � 
(i) cl+ (ii) Pm3+

(iii) Cu+ (iv) Ce 4+ 
(v) Co2+ (vi) Lu 2+

(vii) Mn 2+ (viii) Th 4+

� (i) 24Cr=1s2,2s2p6, 3s2p6d54s 1 m [Ar] a:t5,4s 1 

cr3+ = 1s2, 2s2p6, 3s2p6d3 m[Ar] a:t3 

(ii) 61pm =152,252Ps, 3s2psd10,452lt:1101s,552p5652 m [Xe]4fs652 

Pm3+ = 152, 252Ps, 3s2psd10, 452
p

sd1014, 552Ps m [Xe] 414 

(iii) 29Cu=1s2,2s2ps, 3s2psd104s 1 m [As]a:t104s 1 
cu+ = 1s2, 2s2ps, 3s2psd10 m [Ar] 3:110 

(iv) saCe=1s2,252ps, 3s2psd10,4s2psd1011,5s2psd16s2 m [Xe] 4115-:f15s2 

ce4+ = 152, 252Ps, 3s2psd10, 452psd10, 5s2
p

6 m [Xe]
(v) 27Co= 1s2,2s2ps, 3s2

p
6d7 4s2 m [Ar] 3:17 4s2 

Co2+ = 1s2, 2s2p6 , 3s2p6d7 m [Ar] a:t7 

(vi) 71
LU= 1s2,2s2

p
6, 3s2

p
6d10,4s2

p
6d10114,5s2

p
6d16s2 'lJT [Xe] 411451 15s2 

Lu2+ = 152, 252ps, 3s2psd10,4s2psd10114
1

5s2p6d1 m [Xe] 4114511 

(vii) 2sMn=1;2,2s2ps,3s2psds4s2 m [Ar] 3:1s4s2 

Mn2+ = 1s2, 2s2p6, 3s2p6d5 m [Ar] a:t5 

(viii) 90 Th= 152,252ps, 3s2p6d10
1

4s2p6d10114
1

5s2psd10,6s2psd2,752 

m [Rn] f:d2,7s2 

Th4+ = 1s2, 2s2
p

6, 3s2
p

6d10, 4s2
p

6d10114, 5s2p6d10, 6s2
p

6 m [Rn]

� 2. +3 3iT6FEflc:fi(OI � -ij �fl*� -ij Mn2+ * � Fe2+ 

*�qft�-ija1f����t?

Fe2+ = 1s2, 2s2ps, 3s2p6d6 

3f.if 1=Jfur d-� 'ij; "q;RUJ Mn2+ � 31m � tt Fe2+ � �� cf>lJ 
� t cflflfcp � d-� Tf 6� tt 3IB: -l) ��WifR Fe3+ � 
iAffi t � � fcRim 3d5 � "<f>x °M t1 
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� 3. ��if��fcf;�� ����if�� 
� � � � +z 3ifcfEflqi(Oj � � � � mcfl U t? 

+ 2 � � mil 21Sc2+ r2+ 
22 I 23 u 2+ 24Cr 2+ 

2sMn2+ 

ij��ififil;:qm 3d1 3d 2 3d3 3d4 3d5 

� � 7n} �1fl �if�� 4s-�clct�Ni cm�� (cr 2+ if 1 e-4s � c1tm 
1e- 3d �) 3d-� � � � � uffift ti�� q;J � 
� � "ij; m� � 3d-� cJft � "Efccft urnft t WITT 3d-� if
� �clct�1-=tl cJft � � urnft t ara: � q;J � Sc2+ � Mn2+ 
qq;�\if@ltl 

�4. ����mqy��cl�JRqifcp:Jm�milJ(l'cfi"3ilcfEftqi(Oj 
3ici�iaifchl�"qi'(6i?�chl�����, 
� ��qxffcpalt�m��tm�lRlilUJ<flamRcffi� 
�ti
�(1) 

�(2)

25Mn= [Ar] 3154s2 

Mn2+ = [Ar] :iJ5 (� � 

Mn3+ = [Ar] :i:/4 

Mn4+ = [Ar] 313 

29Cu= [Ar]= 31104s 1 

cu+ = [Ar] 3:1 10 (� �) 

Cu2+ = [Ar] 319 

� � Mn2+ 3WFJ � � alt � d-� "ij; � � � ti �
JJq;R cu+ 3WFJ -ifi � � � � d-� 'ij; � � � t1

� 5. � mqy qft � � if � � Tfl1: d �cl�'ff.icfi � if 
�-m aitcfEflqi(Oj � � mift?
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trc,' -� 3tjcff\lqj'(Uj � 
a:13 : � (a:t34s2): �i'fcrt11<6-<01 � +2, +3, +4 cl!2TT +5 

a:t5 : � (a:t54s 1): �1cR11cf>-<01 � +3, +4 cJ!2TT +6

a:t5 : � (a:t54s2): �1cttftcf>-<01 � +2, +4, +6, + 7 

a:18 : � (a::t1 4s2) :  �1cR1lcf>-<01 � +2 cJ!2TT +3 (. -q) (Co cf1l g-q t)I 

a::t4
: � � -ij � fcRtm � 'tJJm \if@T t1 

� 6. � � WJft � 31fcRR-EUfi%Uiilj-ff � ';fflf @Rsfll,; � '£lln 
� WJft q,'l' qtf � � � 01lcR-i\cfi(Oj � � 'cfi«ft ti 
� [Sc02f; cf1l � = �1<Mlct>"<01 �. Sc= 3 

[TiQ3f-; cf1l � = �jcffilcf>'(Oj �, Ti = 4 
[V03f; cf1l � = �l<ffilcf>-<01 �. V = 5 

[Cr:P-, ]2-; crrf � = �1<Mlct>-<0i �. Cr = 6 

[Cr04]2-; crrf � = �1cffftct>-<0i �. Cr= 6

[MnO4f; cf1l � = �1cffftct>"<0i �. Mn = 7

� 7. �;iq.\fll6 �'cP-lfi°? �;iq;ffll6 ��llfturriJ'cP-lft? 
trcl' �414� � � -q � � @IelR41-t tfq; � cl!2TT 
� f:ruman -q � � � vJ@T t. � �� � � t1 � 
q,RUJ�tfct>�-q�mif;f��"ij;"ffl����4f-� 
Tt vi"@ i, � 4(-� cp'f � 4(-� � -qfu� lf11Tq cplf mm i, 3@: 
� 3TITTT elm�� "ij;� -;\c � 3TTc6tfuT �-q �m "ffl t 
� � cf � f:rum cf>T 1lR "Etc vJ@T t1 

�4f4� � � � � � "ij; � � � "ijq)R t-
(i) 31icffil�-s1 � �•�i{fcffii�-s1 cfjJ � t'J$1J � � "ij; "cf>RUT,

La-OH�� '8�-tl4)vtcf> � � t cJ!2TT � �- 31icffil�-s1 cJ!2TT
�l��lcffil�-s1 "ij; � :fl La(OH)s � Lu(OH)s cJq; � �I

(ii)����� ffiill � 3llcf>R � � ��-114'5 � "ij;
"cf>RUT � � � "ij; cfcql � � t'Jllipf cf"@ � wfcl; �
� � "ij; � cfcql � ti 3lcl: Zr./Hf,Nb/Ta elm Mo/W -l) -,a-4)
� t'Jllipr � 31Tcf>R "ij; �I t'fllipr � 31Tcf>R "ij; � "ij; "cf>RUT �
� elm "<i'814Ptct> "T1fi -q � � � "ffl t ut) �
'!�cfq;'(Oj cffl' q;ia-. =rnfi ti

(iii) �-il¾i4Ji «m �<uf ��-iilM � � cf>RUT, ��-114,ID � � °T1IT �
�. � "iART * -ij 3RR � t1 � fcl�ntd13tl � cf>RUT 3ITTR �
� aRl ��-114,ID c1)J � '64>cldl'l4<f> fct>lTT vfT � ti
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�8. �t:ngaif�olf��t?-q���cp;rr�t? 
.d-��mqyif ��'ffiq� ��'ffiq����t? 

� � 'ffiin. (d-�) � � 
(1 ) ��crsc1Act> fcRm � � cf;J � fcRJm (n -1)d 1-10ns 1-2 t1 
(2) � � � "ffi'q � � � � � �. tR@T,

�. � � � � �. � T.fJJq;, 31Rtct>o'm11 �
�6<lql64�<'1dl (Zn, Cd, Hg cm�) � ti ����ti 

(3) Qi(+llfmlq; cl¥U � 3TiiPR �: � � � � � � "ij;
���cl'@' WRi "$) �31T � \fflOO � mm t1

(4) aTPFA � � d-� "ij; 1ff-f "ij; � � � � � m-.)
"ij; cf>RUT � � � � � 3TR � 1R � "ffif>l{lJl -wift "ij; � "$)
����mcfitl 

(5) alfiffflcpi(OI � � �= � qRqcf.fl� �j�qh!Ui � �
t1 � � � � 

Sc Tl .. V Cr Mn Fe Co . NI Cu 
I 

Zn :i 
+2 +2 +2 +2 +2 +2 +2 +1 +2 

+3 +3 +3 +3 +3 +3 +3 +3 +2

+4 +4 +4 +4 +4 +4 +4

+5 +5 +5

+6 +6 +6

+7

(6) M2+ /M lfAif; � � -ij � �: -wift � E° "ij; cJ>Jl 
-:ff.Oilciicp � "$) � � mg31l "ij; � � � � � "ij;
m1T������t1 

(7)lfAif; � � M3+ 1A(l+ -ij � E° "ij; � "JfA 3WA "ij;
�qi)� t (d5 "lTT d 10 fcRrnf)I

(8) � � � "ffii:J �Rt'g&4cf>cq m.TI �j-g41cf>cq � t1
(9) � 3IPA'r cf;l crAl � � "iji�� 3WA �ti�

Mn3+ �; Fe2+ � �r

(10) � � c1il crRT � "ffii:J 3TtA 3WFf � Ul-e 31Tcf>R, � �
� m.TI � "ij; ffl "ij; � d-� <ffl .:-� "ij; cf>RUT 3R<P �
� "$) � 'cpffi ti � [PtCl4]2-

174



E-
! 

!i 'Hl f 
,ff

 �i 
� 

,�i
 ii :n p

� l}
icw

 

!i 
icwi '1&·�<1!: 

l el-
i

f� 
! 

lj 
g:_� f! 

l
 1i: · l i h

 � t 
I l ! lCW

 
'If

�
 ! 

I
 f 

f 
-

,Iii
 h '!ii H

i
 ij 

i-1& 
.� f ! -w 

•i 
!:rq

 t 
1
 Ii ij ·r 1

�
 !;t! �1 

d 
1 I -�ii!1. I 

u I l 
.fttc,i-� ? u

 _i, 
lCW

 .1 ?.h. 11 ·� h
,Iii

�
 

m� 
. '!ii' i 

1w 
. '�i lCW

 
�

 
i

-w
i

� � 
h

! 
I Sir

 
P

 1 h
 f r � I � ; f i 

r 1 1 ii l h .g i -w
 h I � � 1

i f 
I lf : l H

I 
; ; � I 

f ! ,, ti? if tf ti !,!&H t.,
iit . . ih

.f.! :}! i ii] i �1 � f !!�! ii.�nii!1 fij!h ·
1roc Sir

 .� i :r: Ii' I& .jiu
 

i
 

,ff
&;

 
�

 ! ,J?-
lf

 
r lli (6, oc � � 1 � :w .jiu

 �
 

�
 u

 
ni

 icw
 it Iii: 1 

1Y
 i;

 �
 I

 i
 1Y

 � 
t
 i �

 
1li

 rr 
Ff 4(W

 
�

 
�

 
�

 
�

 1f
 i � � 

� �
 � I& f �

 4(\tl
 pv

l
 

w
 

i,
 i

 

11f
if

 �
,Iii

 !� r�;�; ! 'i �·rJr·r1ff}a
-w 1�!-1i1&

iui 
�

 
LO

 1 ]� f rlf�i .i n
.t� � f ! p: n

 t: u.Pi�I �h
d

 ��! 
l

��
. 

1
1

 cl!:
�

 
t
i
 

c&
 1� 

t 
. -i: 

• ·IH
 ·IH

 1
·�

.ji,
 tn

 �! i h
 �u

-1& 
�

 
@'

 
M

 
c,;i. 

1:,
 

1-r
 

O
 

�
 

�
 
s

 a
s

>
 s

 
g

 
§'

 
2

 
�

 
�

 
C

 
,......

�
 

,-
,-

'-'
O

�
 

.._..
 

'--

1 
i

lt
l

i
l

 
� 

175



� � 21- + sp�- � 12 + 2 soa­

� Gffi-<cGI� � � � � lJc1)R t-
(a) 2Fe3+ + 21- --+ 2Fe2+ + 12 

(b) 2Fe2+ + sp�- --+ 2Fe3+ + 2 so�-

� 12. 3td{lcfil:tft��'t?�Jlq;R:����aif�@l{� 
Jlq;R: � � cp.n l? 
1ftil � tflg31T "ij; "ij � � � � "ij; � �d-<icfw�ft � lt 
me m � � � H, Nm C � "ITT ufffi t, �d-<lcf>l:lft � �
t1 -4 � � mg31T "ij; � � mf;R � � t �me� "ffif>lJUT
tflg31T "ij; � -if 3lffir-fi � � � � � t1

� 1a. � �an ctt d1Mcfi<01 a1si�1aa -q qRd-1:tnl1d1 a1tisfi"tu1 
�aif-q atfcffftq,<o, �aif-q qRsicf-1:tftt'la, � m Jlq;R: f1:Fr t? � � 
��, 

1ftil � mtn -it q�qJ;ft� 3t1cffilct>-<0, �an -it� cffl 3RR iR � t1
� cpRUT 3T1!°f d-"cf>lflqij -ii �� �l-11 cffl "ijcffi � t1
� +2, +3, +4, +5, +6 � +7 �1<Nficf>-<0i � � t � � �1fi 
-ii� cffl 3RR .t1 � mtn 1t, f<tflFT �,cffilct>-<0, �an -it Wl{R@: en cffl
3fffi -cmrr vJTcTT t1 �-� 2.4,6 '11icfftlct>-<01 �an W@' cfRtfi t cJe:rr 
.:mg�)vt-1 3,5 �I 

� 14. � � � � 'fl��llti-t :Sl�sh'J�l � qft fcnq cf;T cfOR 
�� 'fl��llti-t -sl�s6l�l fc@°lFf 1R pH�����? 

1ftil (i) � � � K2Cr201 cFl'AT 
(a) � 3TlR<P q;) � � � -it � m 4)��w1 � "ij)

� � ffl "CR sffl1re JIT({J mm t1

4FeCr2')4 + 8Na,J:,03 + 702--+ 8Na,j:,r04 + 2Fe2')3 + 8C02 
(tfrat fcrc;nA) 

(b) � q;) UAcJR � �wq_Rct> 3m>r GRf � cfRtf t1 � � "ij)
� -sl�sffl&f e. � � JIT({J � ti
2Na,j:,r04 + 2W . --+ Na,j:,r2')y(s) + 2Na+ + HP

(H�Q
4 

ti) � � 
(-ffflfi �) 
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(ii) pH 1«f) � K2Cr201 � lN l11l1'il

Cr2 o?- + 20H- � 2Cro�- + H� 
� � 

pH� "CR K2Cr2 0, cm K2Cr04 ��"ID \iJffil t°

JN.:J 15. <fl�F.lill'1 6l�sfil'ic! cfil affcffftcfi{Uj �- 'cfiT � � cf?.H 
f.t1.1fM&d � � � e¥-11cfi<o1 � 

(i) otl<-0$1� �
(ii) � (II) fc@lR

(iii) H2S

� cl)��l<Pi 6l�fiffl�c � � 311<R11cf>l'<cf> �I � lll'c2rl � � -ill<ffllcf>-<01 
flt;m�JJq;R-�ltGff@�"GJT�t-

CrtJ?- + 14H+ 
+ 6e- � 2Cr3+ 

+ 7H2') 

� '<14' cp '< Uj 

(i) K2Cr207 � Fe2+ (aq) � � 
crtJ?- + 14H+ 

+ 61- � 2Cr3+ 
+ 312 + 7H2') 

(ii) K2 Cr2 07 � Fe2+(aq) � � 
crtJ?- + 14H+ 

+ 6Fe2+ � 2Cr3+ 
+ 6Fe3+ 

+ 7H2') 
(iii) K2Cr207 � f-½S � �

cr,J:J?- + aH+ + 3H� � 2 cr3t + 3S + 7HP .

(P = 1.33 V) 

JN.:J 1 s. cn�F-l,4'1 q(� •• �a cfi1' � ctft � 'cfiT quf;J �' � <nlf:<,4q 
q(�•i�c!�'m{ 

(i) � (II) aw:R
(ii) S02 �

(iii) atl�@cfi � "G 01Mfs1ill1 cfi«fT t? atMfst>lliait "$ � � e4lcfi<u,
�I

(c) � -si�ttil&fe. "ij) � -if q)��l�Jl � � �
-s I �sffl if e. JIT({J cfRtf t I

Na ,j:,rpy + 2KCI --+ K,j:,rpy + 2NaCI 
�� 

(�) 
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� (a) KMn04 cM 1AA ct\\ M 4)�1114'1 � cm lITl(T ffl � � MnO2 

q;) � mg �?UHFcffil�,s � KNO3 � 311�ct>i'<cffl � � � 
fclxrr vnm ti � � � � <t>r � K1vinO4 JITl(T mID t vlT � 
� � � "if 3Hi'11j41Rld � lfi�lll4'1 � cfflT t,

KNO 
(i) 2MnO2 + 4KOH + 02 � 2K2'vtnO4 + 2Hp
(ii) 3Mno�-+ 4H+ -----+ 2MnO4 + MnO2 + 2Hp

3K�nO4 + 2H2"3O4-----+ 2KMnO4 
�� 

+ 2K2"3O4 ·+ MnO2 + 2HP
(b) � 1fflll11 "if KMn04 ct\\ 31�6tnu�

MnO4- +SW+ 5e- �Mn2+·+ 4Hp ... (i) 

(i) � (II) 3ITTA � ffl 3ITTA � 3ITTA, "if 311cNfi"<cpd 'ID vf@J ti
[Fe2+ �Fe3+ +e-]x_5 ... (ii)

'8'1,,1<1>"< 01 (i) � (ii) � 

5Fe2+ 
+ MnO4 + aH+ -----+ Mn2+ 

+ 4HP + 5Fe3t 

(ii) S02 � KMnO4 � � so�- °il Jn�ipd 6' � t1

. SO2 + 2HP� so�- + 4H+ + 2e- ... (iii) 

,a4)qj'(OI (i) � (iii)� 
5SO2 + 2MnO4 + 2HP � 2Mn2+ 

+ 4H+ + sso�­

alf��q; �� CO2 °il 311�ipd °"ID vr@J ti 

cpl- � 2CO2 + 2e- ... (iv)

,a4lct>-< 01 (i) � (iv) � 

scp�-+ 2MnO4 + 16H+ -----+ 2Mn2+ 
+ BHP + 1 0CO2 

� 17. M2+ 
/Mcf?.IT M3+ /M2+���'q'!iiJ��� E0 �-i:JA�

��,, 

Cr2+ 
I Cr-: 0.9 V; ct3+ / Cr2+ -0.4 V 

Mn2+ /Mn-1.2 V; Mn3+ /Mn2+ +1.5 V 
Fe2+ 

I Fe-0.4 V; Fe3+ / Fe2+ +0.8 V 
� � � �� Ri:tfclRsid qt�� 
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� cr3+ /Cr2+ � "ij; � P ?fiUlle+ict> (-0.4V)t, � Cr3+ amR "ij; � q;) 
� ti 3T� � "ff Cr3+ amR, Cr2+ 3TTlRl "ff � � m � ti Mn3+ 

cpl P 1lR � � t 3IB: � Fe3+ � Fe2+ � � � "ff, 3TRlFfi � 
Mn2+ "ff � m \iTTffi tt � JrqjR � 3ITTAT "ij; �cpl� wlt � 
"Q"qjR t-

M!13+ < Fe3+ < Cr3+ 

E° lfFTT �. �3TT cpl �'ti4)vft � "ff �,cffftct,;;:01 cpl wit­
M·n >Cr> Fe 

� 18. f.ii.tft1f&d � � � � � rc@lR � tifA �? 
Ti3+ , y3+ , Cu+ ,$c3+, Mn2+ , Fe3+ , Co2+ 

�����, 

irn � "ij 3ITTR � m1T � � d-� t, 3ITTR � =t14'1\Jlct>dl cJ;M "ff 
(d 10prr � (d0)d-� t, � m-a t1 

� il��Fwllff_�- -� 
Ti3+ [Ar] :ii 1 4lt'ti-Mta 
y3+ [Ar] :ii2 � 
cu+ [Ar] :ii 10 �-

sc3+ [Ar] � 
Mn2+ [Ar] :ii5 

Fe3+ [Ar] :ii5 "tfu;rr 
Co2+ [Ar] :ii7

-;ftt'fl� 
sc3+ tJ'ITT cu+ "ij; 'ti4)U1ct>ct1 "ct>m "ff wi=m: :iio � :ii 10 f<R:Tm t 3IB: �� 
� � m-)1 ffl �1ft Ti3+ , v3+, Mn2+ , Fe3+ tf'ITT co2+� �"ff�

t, 

� 19. �� �cnl �alfqft +2aITcffilcfi(Oj 3iq�jaif ��q,l 
��I 
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� 20. f.li:t@f&d � � -q, �◄.ffJ.t-s W( Q.M6ti46 � � cfit � 
�I 

(i) �cl�lAcfi � (ii) aflcffncfi(OI �
(iii) q(¥11ocft4 � � .3flcliR"
(iv) (ltflilAcfi 3tfiifst,41�ftcldl I

il.1i. 
(i) 

(ii) 

(iii) 

(iv) 

tct�·;fftlu 

!i��lf.lq; � 
[Xe ]54 4f 1-145:t0-15s2 

�. 57La = [Xe]5:t1 6s2 

58Ce = [Xe]4f1 5:t1 6s2 

aifcffllcp'(Oj � 

� 311�'1!01 � = + 3 

� �icft1"jqj'(OI � = + 2, + 4. 

Q'Citl04'4 � � 3TiiPR 
"CRlJTOj/3ITTR q;J 31fq,R 31Jc@ � (� 
��)tlccfltl 

31tR qif � ��-iilM � q>J m

(!Fck-ii�M � mcT � ti 

'< i'tf14f.lq; 31 fitfil;4 Hli\ t'ld I 
(a) � :m � � <f>lll
(b) � � ��4)qfcl-eq ti

(c) -l) � � "iA'IBI

(d) � � � l?l��lcttll�'5
cf>lt lffRTlJ t1 

�file.ml� 
!1��1f.lq; � 
[Rn]as s,1-14a:10-17s2 

�. 89Ac = [Rn] a:t17s2 

90 Th= [Rn] a:t27s2 

3tlcffi\cp\(Oj � 
� 311�'1!01 � = + 3 

� 3ilcrt1"1cp'l!OI � = +4, +5, 
+6.
Q'(itio4'4 � � 3TiiPR 
"CRlJTOj/3ITTR q>J m 3TJc@ � (� 

� �) tlccfT t1 

31tR qif � (:fck.-iilM cffl m

��t, 

'<ifli<lf.lq; 31fitfil;41:/ilt>1ql 
(a)����Wffi'
(b) �� qfck.-114'5 � �I
(c) -4 311cR-t)t1-114-1 (f-i'@ � �

uo�+ , Puo�+ .uo+ , �,
(d) � mu �'��1ctt1,�'5

� lffRTlT t1 

�21. 31lttPfi:tf�f&d�����cfilq? 

(i) d4-'�-q� Cr2+ � 3tqiUJ.tcfi't�� (III)� atTcfEftcfil<cfi 
t•. 

(ii) � fcmlR if � (II) � t ,rtg ti��Hctiit\ atMcfiifct,1 <fit
�if "lffl �m1dl'i_cfcfi atl<Nfl,id �--ti

(iii) �cfild1 ���tl
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� (i) Cr3+ /Cr2+ � � � .E0 cJ>T 1JA � (-0.41 V) t uJilfcl; Mn3+ /Mn2+ 

� � � � (+1.57 V) t1 � � t fcl> Cr2+ 3ITTA � � 
� Cr3+ 3ITTA 1RT � t � 3ltfiITTl<f> cJ>T <tITTi <fRffl t1 uJilfcl; Mn3+ 

3ITTA � � � 311<Rflcf>Ncf> cJ>T "<t>m qffiff ti
(ii) � (II) 3ITTR � 3NIITT � (Ill) 3ITTR lt � ff-lR � am)q; �

ti am: � (II) 3ITTR � � lt � ma � -ifi -ti!J>Wlcf>I�
� � � lt � (Ill) 3ITTR lt fflffia m vf@J t �
�mvf@Jtl

(iii) d 1 � cJra � alg31T � 3ITTR �����.do 

� � ffl � � � t am: � 3ITTR (d 1 3ITTR) 311<K'fl<t>-<0i 
� "ltT �MljQld-i � m) ti� 1fq;R ��ti

� 22. 3Hti-tliqld-i � anti � � i? � FffilR -q oHti-tliqld-i 
alf"'tfsti�laif �-ey � �I 
� �MljQld-i � lt, � � � ('mtr) q;J �jcffi)cf>-<DI (311cftt1cf>-<DI fflslfl 
"ijcf'IT) � � (31,�<t>0, � 'El'c'11) GFIT mat� q�011'1t4�4 en�

\IBJ1G <Fm t1 � WEGl lt, � t) � M � 3fOj � � �i<Rtlcf>l-<cf> cJ>T ffl
� t � � � � � 3TDj � � � q;J ffl cfRffi t1

� 
(+ 7)_ (+4) 

(i) 3M no�- + 4H+ � 2 Mn04 + Mn02 + 2Hp

(ii) 3Crot + 8H+ ----+ 2c�i- + cr3+ + 4HP

� m?f�����-i\)��tl
(i) 4H:f03 ----+ 3H:f0 4 + PH3

(ii) 3HN02 ----+ HN03 + Hp + 2NO

� 23. �� �'qcfiR-'tjt �� +l01TcfEftc:fi(Uj ��.t
��? 
ffl Cu= [Ar]a:t 104s 1 uJiJ � � � � cf>T c'lJT1T "cf>'fflT t m � +1 
-:Stt<Ml<t>-<01 � Gfflm t d$4-<l..:a � f<Rm, a:t 10 � cu+ 3Tl"lA iA@1 t1
3@: � � � lt � aTg � � � cf)R "ij) � +13flffilcf>-<DI 
��ti 

� 24. Pti:tft=tf&a � �-ij � �fl�T-ff cnl' 'tJURT �I 
Mn3+ , cr3+ , v3+ � Ti3+ 

���-m�fc@?R'ij31fa�1<fl t? 
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Mn3+ (Z = 25)= [Ar] :r/4 

cr3+ (Z = 24) = [Ar] :r13 

v3+- (Z = 23) = [Ar] 3:12 

Ti3+- (Z = 22) = [Ar] :rJ 
1

1 1 1 1 

1 1 1 

1 1 

1 

4 

3 

2 

cft -nfi �-q, � "ffl � JJq'fffi � qjRl1J � � -q Cr3+ � � 
�ti 

� 25. � � lQ; � �aif � � � Pli:tfM&a � q;r 
cfiRUT� 

(i) � 'Ellg cf;f f.li:;@i:r otlcffll�.s � t, � � a«cRil�.s
d"1lliliff � 'ti

(ii)� 'Ellg cfil' � aifcNfic:fi(Uj � atl¾i�if � 'Rtl�(j� if
�mmt,

(iii) 'Ellg � at'fct4131tu114.ff -ij � a.Tcffftc:fi(UI ��melt f 1

� (i) 3l1cttm�'51 � � mtf � �,cffl)ct,-<01 3l<IB>.lJ � � � � � 
� MnO (Mn=+ 2 �1<Rflct,-<01 3l<IB>.lJ) � t �

MnP., (Mn=+ 7 JtlcR1"1ct,-<o1 3l<IB>.lJ) � � � t1 
(ii)� faf:Jd·::fi.Ollc+ict, � � qjRUJ.� � �3MR � � �

mg� 311<Rflct,-<01 �-ct,)�� �I � � � -q 3l1�Gt.:t
� mg � m� 1fs3lliit:r � t � � mg � � 31,<Rflct,-<01
3l<IB>.lJ � � '3ffi '< G 14'1 �I

(iii) � � � � � ·::fi.Ollc+ict,dl � qjRUJ ti � �
�,cftl)-::ff.0114-i [CrO4]2- ll -+:6 �fflct,-<01 3l<IB>.lJ � � 3tlcffi\13fi0114.:t
[MnO4f 11 +7 �,<Rflct,-<01 3l<IB>.lJ � �I

� 26. Ai:t�faa ch1����,roq;r�� 
(i) � � t K2Cr207

(ii) q1�<l�I�<! a KMn04

� 3t'Rlm � � 14 � iwr (i) � � 
(ii) 3l� � � 16 � iwr (i) � �

� 27. f4$JJ-� � t? ���,S �aif t � � � 'fi:rjjf-� .q;r 
��l��ifi�I 
� (i) fl{�--mg GT m GT � � mg311 � 3tmg311 q;J � fl{� t1 � 

mg311 � 3tmg311 cf>) 7Tf&J 3l<IB>.lJ 11 � JJcpR � cJR � vrnft t1 
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(ii) �J5J� � � �J5J-� t uIT &l�-il<M � (~ 95%), �
(~5%), � � S, C, Ca cf Al � "iAt � ti

(iii) �J5J-� � � lITTJT, � � �� 'it � mcft t,
ut) � � .m;ft; q,cfq m � tf.l-ll ���'it� mm t,

� 28. 3lffiftq; � 'ffiq cfll'T t?. � fcf; Ai:.:tf�r&d � cfiR--e' � 
� 3ltaftq;�rnqy � * 

29,59, 74,95, 102,104 

't(H � � � � � ITTCTI (m t-� ITTCTI) � en �
� (Z = 58 � 71) tl'-TT qfcte-11<M (Z = 90 � 103) t1 f-� 'ij; ITTCTI 'it� 

�'it�� f-� 'it Jm1 'Q@T t,
(ii) � � 1RiJTUJ � 'ij; � ���1Ptcf> fcRrm � WPR t

29=[Ar] 4s 13:110 (d-� "ffiq � � "ffiq) 

59=(Xe] 6s24f3 

74= [Xe] a 
141145:15 

95=[Rn]7s2517 fr:1° 

(f-� "ffiq � � � "ffiq) 

(d-�"mq � � "ffiq) 
(f-� "ffiq � � � "ffiq) 

102=[Rn]7s2st14 (f-� "mq � � � "mq) 

104=[Rn]7s2st146d2 (d-� "mq) 

3@: 1RlW1j wlITTfi 59 (��). 95 o� 102 {qFck-11<1�) crra � �
�"ffiq,, 

� 29. <tf4e'1i% rnqy cfiT � ocRT � � t 'RilcRT fcf; �◄.ffq6 'ffiqT 
cfiT � ti l;J 'ffiqJ cf>i affcffftcfi(UI 3ic:lfi413fl � �"ti\� � cfiT � 
��' 
� Qfcte-114� �= +3 �<M)q,'(Uj ���I � '1flcffilqj'(Oj �311 
"cf>T lRm am)q; (+3 � +7 ocn) mm ti � � Sf, 6d � 7s � 'ij; 
gt-Mltiicf> � � WT1PT � � � � 'ij; 'cf>RUT ti qfcte-114'51 � 
�cff1lct>"<o1 �311 'ij; fctffiuT ';f � am)q; �Pt<1f?taa1 � � t �
�cffilq,'( Uj �311 'ij; �-4 ';f � ITTCTI 'ij; � � �IITT � � � q;fa;t 
ti � � '111cffilcf>'(Oj � 

= +4 Th 'it 
= +5 Pa';f 

= +s u';f 

= +7 Np';f 
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� 30. Q.fctl�T<i-S � q;r afflrq "ffiq ciiR mt? � "ffiq q;r �cl¾'if.tcfi � 
�I � "ffiq cfil tj'ifffc@ 01fcfEftq,(Ui oli:4f\Qlafl 'CR fltq1Jft �I 

Q.f&c .. ffqs = 89Ac � 103Lr 

� C'll��lllJi (Lr: Z = 103) C?fcfc-11<1-s � q;y � mer t1 
-� : 103Ln = [Rn] 5f146:f 17s2 

� � �1fflct>-<u, � = + 3

� 31. �-� � 31l'-1R 1l\ Ce3+ 3WR � �clcf-ci'if.tcfi � cl1T �
�oVU �lU'I'� � 31l'-1R"l\.� �kicn14 �cfill'JURT�I

� Ce (Z = 58) = [Xe] 4f1
fr:f 16s2 

ce3+ = [Xe] 4f1 (� � � �) 

1fifif>UT lff.il' � GRT; 
ce3+ q,r��(µ)=,/n(n+2) [·:n=1��

= ,/1(1 + 2) = ../3 
= 1.73 BM 

� 32. ���ftts � � � ri � q;r � � � + 4 � + 2 
01Mcfi(Oj � � t, � WfiR" � � � � �cl¾lf.tcfi � � 
����I 

� + 4'11,�cf>-<0I 3TcR(!:IT 58Ce, 5�r� 65Tbll 'l1<fi vrnft t1 +2 '111cff1lcf>-<0r
3TcR(!:IT 50Nd, �rn �u 69 Tm crm 70 Yb ll 'l1<fi vfTcft t'I 

�= fr:io 6s4 fcRJm � mer 3ITT1Fft � G) � � + 2 �1�cf>-<0r 
3TcR(!:IT �ti� "tfcpR � mer ufT "itR � � 3fqlfficpcf �l���ltt 4tO 

m 4 t7 � ctR � t, + 4311cfttlcf>-<u1 3TcR(!:IT � :g1 

� 33. 61, 91, 101 oVU 109 lRi:fTUj � cf@ � � �cl¾lf.icfi � 
�I 
ffl � m Pm (Z = 61)=[Xe]4f5fr:f06s2 

tr1�fcfc.Pt<1Ji m Pa (Z = 91) =[Rn]5f2 6:f 17s2 

���fc)J.lJi m Md (Z = 101)=1Rn] 5f13 6d07s2 

�c"11R4ii m Mt (Z = 109)=[Rn] st14 6d7 7s2 
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� 34. Ai=ifM&ti * � -q ?tfcR-=tTll-s � * � a¥U ��'1fll6 � * 
occfi * � clfi � �I 

(i)�fcRm�
(ii) 

-rr,
�

l"l"l'Tl't-lr=- � 
(iii) (lt1il1Acfi 3iMfsfilll:lTil1til 

� 3l'RITTl 'ij; � 20 cf>T � �I 

�35. ��*�occfi*�cf>l��wftlr�*qiif 
�wrnoccn� �qiif-q��I Ai=i@raiti �ail"'R���-

(i) �fcRm
(ii)�� 

(iii) � � a'¥U
(iv) q(q1ucil4 3flcfiR

� (i) !lJi�lf.ht> fcRm � � cf7l 'ij; crcct �= � � �clct�1Ptc6
fcRJm � t1 ���it en 3NcrrG t1

(a) Cr= 3d54s 1 om (b) Cu= 3d104s 1 

���it53TtJcfTGEI 
(a) Mo= 4d55s 1:
(d) Pd= 4d 10ss0 

� � � it ciR 3TtJcfTG t1
(a) W = 4f14 5d46s2;
(c) Au= 4f145ct105.s 1 

(b) Nb= 4d45s 1;
(e) Ag� 4 d10ss 1

(c) Rh= 4d85s 1

(ii) aifcffi\cpi(Uj � � � q7l "ij; �� 'ffiq 'fflllR@: �
'1ll<Rflcth!O( � � t1 ��-it -sllcf-<1,,jq-,;;:01 � �
crra 'ffitf � � "ij; � it m �� � t1 � � �
cJra 'ffitf � 'ij; Gl-iT � � � t1

(iii) � � 'fflllR@: � � "ij, � � � ufA � 3mFA ��
it � � t1 � � �it� 3ltJc(lG � '1Ft t1 � � cJ1f if.
� (3d) SJ,)ufi "ij, cIBIT � � � (4 d) � it � cIBIT � 3mFA
���tom���� q,il � t1
� 3d � 4d � � 3llt� Sd � "ij, cIBIT � 3mFA � �
ti�� 5d � it 4f �cl�1..,'i cpJ � � � �� Jl1lfcf
t1 

(iv) 4ic+11odl<1 3l1cf>N 'fflllRffi: � it � � � � "ij; m� �311
m�3TITTTcrra·awr-n��311�\ffiOO�mmt1 ��
� q,il mm t, � � � � (3d) "ij, cIBIT � � it �
� � (4 d) "ij, Wffi cIBIT cpJ 3TicPR � t � � � (Sd) "ij,
cIBIT � � (1'Tl1fll � E vff TTl> � � � "ij, Wffi cIBIT � t1
� "q;RUJ � � t1
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� 36. f.:t&.1�Asld aw:Rf-q���3dij��T.fl�m§qfft;Jftn: 
Ti 2+ , y2+ , dr3+ , Mn 2+ , Fe2+ , Fe3+ , Co2+ , Ni 2+ , Cu 2+ 

3tltJ � '1ictilf1Rild � ( 3t6cNictict,l'-1) _-q � 3d � ��RR otff,Bhftd 
ffl?�I 

lff.11� 

(i) 

(ii) 

(iii) 

(iv) 

(v) 

(vi) 

(vii) 

(viii) 

(ix) 

. -�alPA.
. ·-

Ti2+ 

v2+ 

Cr3+

Mn2+ 

Fe2+ 

Fe3+

eo2+ 

Ni2+ 

cu2+ 

�-

3d2 

3d3 

3d3 

3d5 

3d6 

3d5 

3d7 

3d8 

3d9 

3d ,,�«Ni "1i\} -ffllin :

2 

3 

3 

5 

6 

5 

7 

8 

9 

�;�:·,�cii1�. 

t2 

2g 

3 t2g

t3 

2g 

t3 e2 

2g g 

t4 e2 

2g g 

t3 e2 

2g g 

ts e2 

2g g 

t6 e2 

2g g 

t6 e3 

2g g 

'cpl::GJ]n; 

[I] 9g 

11111 !'2a 

[I] ea

1111 I 1 I t2a

[I] e
g 

1111 I 1 I t2a

[fil] e
g 

11 I 1 I 1 I t2a

(ill] e
g 

11�111 TI '2a 

[fil] ea

111111 I t2a

[fil] e
g 

11�,1�111 t2g 

[IlI] e
g 

11�11�11�l t2a

Bill] e
g 

11�,1�11�1 t2g 
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� 37. �� �*"fficr, cqm��*oRq;"!tuif-e-� 
��t1w:qufi�1 

ffl 1lRt "ffiplfUJcfcq 4d,5d� 6d��cfcqtl 3d�m:cll��� 

li���cf;RUJt 
(i) �� �(3d)���gwrr"it�wrn ��mqy (�

� �. 4d� � � �. 5d) cf>T 4-i:4-fiUcftq 3Tlcm' � t1 �

4d��5d���mqy����tl

(ii) 3d -w1fi � 4d-w1fi � cftifl � 3WFR � � 3N� �.� 5 d

-wJfi � cftifl � � � t1
(iii) 4 d -w1fi � 5 d -w1fi � cftifl � cpUFJ � � � 3 d -w1fi � cftifl

��mcfrtl
(iv) 1lRt � cftifl � � � � 3 d -w1fi � cftifl � 3N� �

ma i, � � �kM4-<'1,faqcp mm 3TTm � cpRUJ t,

�38. RA�f&tt��*ik1cn1'-t�*-i:JR�ontr�� 
�? 

�.�·(BM)
K4[Mn(CN) s] 
[Fe(H20)s] 
K2[MnCl4] 

tfc'.il' � � (µ) = ✓n(,n + 2) BM 

n = 1, � � µ = ✓1(1 + 2) = ./3 = 1. 73 BM 

n = 2, � � µ � ✓2(2 + 2) = .Ja = 2.83 BM 

n = 3, � � µ = ✓3'..3 + 2) = .Jfs = 3.87 BM 

n= 4,� �µ = ✓4(4+ 2) = -./24= 4.90BM 

n = 5, � � µ = ✓fi.5 + 2) = .J35 = 5.92 BM 

2.2
5.3
5.9

K4 [Mn(CN�] ��"it, Mn� 311cffi)cf>-i:01 � + 2 ti �"it� ·Tl<TT µ 'cf>J 
lfR (2.2 BM)������ qRcfT ti 3ffi: CN-� mg 
� 3d-� "Ii� cffi wn@ <fR � t1 � � CN- ����ti 
� 3Ticfftcp � �ii<!4><1c61� � t � � mg � � � d2sp3 ti 
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3d 4s 

2sMn 
= 11 11 11 11 11-111] 

3d 4s 

Mn2+ 
= 11 11 11 11 11 I [] 

3d 4s· 4p

11� 11� 11 I I I [J I I I 
� 

��--------
� 

sp3� 

[Fe(�O�]2+ � � lt Fe+2� lt tiµ= 5.3BM � t fct; � � 
� � tI � � t fct; vfif �. H,P 'ij; � m� 3TTlR � � 
� t m °4 3:Hg��1�1 lt � � ffl t1 3IB: H,P � � � � t1 
H,P�311 &RT� 7W ��q{Ni cf))� ffl 'ij; � Mn

2+ 3TTlR d2sp3 � m 
uJ@T t1 3IB: � 1ffiU � 3tllc!4>cl�4 � t1 

3d 4s 

26Fe 
= I 1� 11 11 11 11 I [I] 

3d 4s 

Fe2
+ 

= I 1� 11 11 11 11 I □
3d 4s 4p 4d 

11� 11 11 11 11 I □ I I I I I I I I I 

K2[MnC'4] � � lt Mn+ 2 � (Mn
2+ ) lt ti µ = 5.98M � E fct; 

d-� lt 5� � El 3IB: � � 'qtl&#cl�� '?f21T sp3-� El 
3d 4s 4p

Mn2+ = i 1 I fl 1 11 11 I [] I I I 
[MnCl4]2-= 1-1 1.1 11 11 11 I D I I I 
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