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COORDINATION CHEMISTRY 
1. Lih'kht [FeCl4]

2–, [Co(C2O4)3]
3– rFkk 2–

4MnO  ds 

ifjdfyr pqEcdh; vk?kw.kZ (dsoy pØ.k eku) gS Øe'k% 

 (1) 5.82, 0 rFkk 0 BM  

 (2) 4.90, 0 rFkk 1.73 BM 

 (3) 5.92, 4.90 rFkk 0 BM 

 (4) 4.90, 0 rFkk 2.83 BM  

2. [Mn(CN)6]
4– rFkk [Fe(CN)6]

3– ds fy, ladj.k 

rFkk pqEcdh; izd fr gSa Øe'k% 

 (1) d2sp3 rFkk izfrpqEcdh; 

 (2) sp3d2 rFkk izfrpqEcdh; 

 (3) d2sp3 rFkk vuqpqEcdh; 

 (4) sp3d2 rFkk vuqpqEcdh; 

3. fuEu es ls fn;s x;s ladqy vk;uksa ds pØ.k 
pqEcdh; vk?kq.kZ ds ?kVus dk lgh Øe gS ? 

 (i) [FeF6]3–  (ii) [Co(NH3)6]3+ 

 (iii) [NiCl4]2– (iv) [Cu(NH3)4]2+ 

 (1) (i) > (iii) > (iv) > (ii) 
 (2) (ii) > (iii) > (i) > (iv) 
 (3) (iii) > (iv) > (ii) > (i) 
 (4) (ii) > (i) > (iii) > (iv) 

4. uhps nks dFku fn, x, gS : 

 dFku I : Ni2+ dh ifgpku NH4OH dh mifLFkfr 

esa MkbesfFky XykbvkWfDle }kjk dh tkrh gSA  

 dFku II  :  MkbesfFky XykbvkWfDle ,d f}&narqd 

mnklhu fyxsUM gSA  

 mijksDr dFkuksa ds fy, fuEufyf[kr fodYiksa esa ls 

lgh ÅÙkj pqfu, : 

 (1) dFku I vlR; gS ijUrq dFku II lR; gS  

 (2) nksuksa dFku I rFkk dFku II vlR; gSa 

 (3) dFku I lR; gS ijUrq dFku II vlR; gSA 

 (4) nksuksa dFku I rFkk II lR; gSa 

5. [Mn2(CO)10] esa lsrqca/k CO fyxsUMksa (ligands) dh 

la[;k _______gSA 

6. [Co(ox)2(Br)(NH3)]2– ds f=kfoe leko;fo;ksa dh 

lEHkkfor la[;k gS_______.[ox = vkWDlSysV] 

7. CoCl3.4NH3 ds VªkUl ladqy ds leUo; eaMy ls 

mnklhu fyxUMksa dks izfrLFkkfir djus ds fy, 

,fFkyhu Mkb,sehu ds vko';d rqY;kad gSa 

_______ A ¼fudVre iw.kk±d esa½ 

8. fuEufyf[kr /kkrq ladqy@;kSfxdksa dks dsoy pØ.k 

pqEcdh; vk?kw.kks± ds c<+rs Øe esa O;ofLFkr dhft,A 

rhuksa dks mPp pØ.k fudk; eku yhft,A  

 (ijekf.o; Øekad gS Ce  =  58,  Gd  =  64  rFkk  
Eu = 63) 

 (a) (NH4)2[Ce(NO3)6]   

 (b) Gd(NO3)3 rFkk 
 (c) Eu(NO3)3 

 mÙkj gS %  

 (1) (b) < (a) < (c) (2) (c) < (a) < (b) 
 (3) (a) < (b) < (c) (4) (a) < (c) < (b) 

9. d – d laØe.k esa [Ti(H2O)6]3+  498 nm rjaxnS/;Z ds 
izdk'k dks vo'kksf"kr djrk gSA mijksDr ladqy dh 
v"VQydh; foikVu ÅtkZ gS_________× 10–19 J 
¼fudVre iw.kk±d esa½ 

 ¼fn;k gS % h = 6.626 × 10–34 Js ; c = 3 × 108 ms–1½  

10. lwph-I rFkk lwph-II dk feyku dhft,A  

 lwph-I  lwph-II 

(a) [Co(NH3)6] [Cr(CN)6] (i) ca/ku leko;ork 

(b) [Co(NH3)3 (NO2)3] (ii) foyk;d ;kstu  
   leko;ork 

(c) [Cr(H2O)6]Cl3 (iii) milgla;kstu  

   leko;ork 

(d) cis-[CrCl2(ox)2]3– (iv) izdkf'kd leko;ork 

uhps fn, fodYiksa esa ls lgh mÙkj dk pquko dhft, : 

 (1) (a)-(iii), (b)-(i), (c)-(ii), (d)-(iv) 

 (2) (a)-(iv), (b)-(ii), (c)-(iii), (d)-(i) 

 (3) (a)-(ii), (b)-(i), (c)-(iii), (d)-(iv) 

 (4) (a)-(i), (b)-(ii), (c)-(iii), (d)-(iv) 

11. KOH ;qDr tyh; foy;u esa  vkWDtsfyd vEy ds 

lkFk FeCl3 dh iw.kZ vfHkfØ;k ds ifj.kkeLo:i 

mRikn A dk fuekZ.k gksrk gSA mRikn A esa Fe dh 

f}rh;d la;kstdrk gS____A (fudVre iw.kk±d esa) 
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12. lwph-I dk lwph-II ls feyku dhft, % 

      lwph-I        lwph-II 
 (a) DyksjksfQy  (i) :Fkhfu;e 
 (b) foVkfeu-B12  (ii) IySfVue 

 (c) izfr&dSUlj vkS"kf/k (iii) dksckYV 
 (d) xzCl mRizsjd  (iv) eSXuhf'k;e 
 uhps fn, fodYiksa esa ls lokZf/kd mfpr mÙkj dk 

pquko dhft, % 

 (a) a-iii, b-ii, c-iv, d-i (b) a-iv, b-iii, c-ii, d-i 

 (c) a-iv, b-iii, c-i, d-ii (d) a-iv, b-ii, c-iii, d-i 

13. trans-[NiBr2(PPh3)2] rFkk meridonial  

 [Co(NH3)3(NO2)3] dh lgh lajpuk;sa gSa] Øe'k% 

 (1)  rFkk  

 (2)  rFkk  

 (3)  rFkk  

 (4)  rFkk  

14. ladqy K3[Cr(oxalate)3] esa mifLFkr v;qfXer 

bysDVªkWuksa dh dqy la[;k gS______ 

15. CuSO4×5H2O esa f}rh;d la;kstdrk rFkk 

gkbMªkstu vkcfU/kr ty ds v.kqvksa dh la[;k 

Øe'k: gS  

 (1) 6 rFkk 4   (2) 4 rFkk 1 
 (3) 6 rFkk 5   (4) 5 rFkk 1 

16. fuEufyf[kr ;kSfxdksa esa ls fdl ,d esa la;kstdrk 

vkcU/k fl)kUr ds vuqlkj dsUæh; /kkrq ijek.kq dk 

ladj.k dsp2 gS? 

 (1) NiCl2.6H2O (2) K2[Ni(CN)4] 

 (3) [Ni(CO)4] (4) Na2[NiCl4] 

17. ;kSfxdkas ds jaxksa dh izcyrk dk lgh Øe gS : 

 (1) [Ni(CN)4]
2– > [NiCl4]

2– > [Ni(H2O)6]
2+ 

 (2) [Ni(H2O)6]
2+ > [NiCl4]

2– > [Ni(CN)4]
2– 

 (3) [NiCl4]
2–  > [Ni(H2O)6]

2+ > [Ni(CN)4]
2– 

 (4) [NiCl4]
2–  > [Ni(CN)4]

2– > [Ni(H2O)6]
2+ 

18. ladqy [Co(CN)6]
4– ds fy, dsoy pØ.k pqEcdh; 

vk?kw.kZ dk eku  ________ BM gSA 

 [Co dh ijek.kq la[;k 27] 

19. Fe2+ ds  ,d  v"VQydh;  ladqy  ds  fy,  izcy  

fyxsUM {ks=k esa dsoy pØ.k pqEcdh; vk?kw.kZ dk eku 

BM esa gS: 

 (1) 4.89  (2) 2.82  (3) 0      (4) 3.46 

20. fuEufyf[kr Lih'kht esa ls dkSu lh ,d dk pqEcdh; 

vk?kw.kZ 1.73 BM (dsoy pØ.k eku) ugha gS? 

 (1) +
2O    (2) CuI  

 (3) [Cu(NH3)4]Cl2 (4) -
2O  

21. NiCl2 ds tyh; foy;u dks lksfM;e lk;ukbM ds 

vkf/kD;  ls]  ,d  izcy  vkWDlhdj.k  deZd  dh  

mifLFkfr esa  xeZ  djus  ij [Ni(CN)6]
2– izkIr gqvk 

gSA /kkrq dsUnz ij v;qfXer bysDVªkWuksa dh la[;k esa 

dqy ifjorZu _______gSA 

22.  [Co(NH3)6]Cl2 rFkk [Co(NH3)6]Cl3 esa mifLFkr 

v;qfXer bysDVªkWuksa dh dqy la[;k ______ gSA 

23. fuEufyf[kr Lih'kht esa ls ,d ftl ij cká 

pqEcdh; {ks=k dh izfrfØ;k gksrh gS] og gS : 

 (1) [Fe(H2O)6]
3+ 

 (2) [Ni(CN)4]
2– 

 (3) [Co(CN)6]
3– 

 (4) [Ni(CO)4] 

Ni
Br PPh3

BrPh3P
Co

H N3 NO2

NO2
H N3

NO2

NH3

Ni
Ph P3

Br

BrPh3P
Co

O N2 NH3

NH3
O N2

NO2

NH3

Ni
Ph P3

Br

BrPh3P
Co

O N2 NO2

NH3
O N2

NH3

NH3

Ni
Br PPh3

BrPh3P Co
O N2 NH3

NO2
H N3

NO2

NH3
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24. ewykuqikrh lw=k CrCl3.3NH3.3H2O ds v"VQydh; 

milgla;ksth ;kSfxd ds 1 eksy ls AgCl ds rhu 

eksy vo{ksfir gksrs gSa] ;fn bldks flYoj ukbVªsV 

ds vkf/kD; esa vfHkfØf;r fd;k tk;A ,sls 

DyksjkbM vk;uksa dh la[;k tks /kkrq vk;u dh 

f}rh;d la;kstdrk dks larq"V djrs gSaA 

25. fuEufyf[kr esa ls dkSulk /kkrq ladqy] lokZf/kd 

LFkk;h gS ? 

 (1) [Co(en) (NH3)4]Cl2  

 (2) [Co(en)3]Cl2 

 (3) [Co(en)2(NH3)2]Cl2  

 (4) [Co(NH3)6]Cl2 

26. ladqy [MnCl6]
3– esa  ladj.k dk izdkj vkSj mlds 

pqEcdh; xq.k gSa] Øe'k% : 

 (1) sp3d2 rFkk izfrpqEcdh;  

 (2) d2sp3 rFkk izfrpqEcdh; 

 (3) d2sp3 rFkk vuqpqEcdh;  

 (4) sp3d2 rFkk vuqpqEcdh; 

27. /kkrq ladqyksa [PtCl2(NH3)2], [Ni(CO)4],   

 [Ru(H2O)3Cl3] rFkk [CoCl2(NH3)4]
+ esa ik;s tkus 

okys T;kferh; leko;fo;ksa dh la[;k Øe'k% gS] % 

 (1) 1, 1, 1, 1  (2) 2, 1, 2, 2   

 (3) 2, 0, 2, 2  (4) 2, 1, 2, 1  

28. Vªkb,sEehuVªkbukbVªksdksckYV (III) ds fy, laHko 

T;kferh; leko;oksa dh la[;k X gS rFkk 

VªkbvkWDlSysVksØksesV (III) ds fy, Y gSA X + Y dk 

eku ______ gSA 

29. uhps nks dFku fn, gSaA 

 dFku I : [Mn(CN)6]
3–, [Fe(CN)6]

3– rFkk  

 [Co(C2O4)3]
3– d2sp3 ladfjr gSaA 

 dFku II : [MnCl6]
3– rFkk [FeF6]

3– Øe'k%  

 vuqpqEcdh; gSa rFkk muesa 4 vkSj 5 v;qfXer  

 bysDVªkWu gSaA 

 uhps fn, fodYiksa esa ls mijksDr dFkuksa ds fy, 

lgh mÙkj pqfu, % 

 (1) dFku I lR; gS ijUrq dFku II vlR; gSaA 

 (2) nksuksa dFku I rFkk dFku II vlR; gSaA 

 (3) dFku I vlR; gS ijUrq dFku II lR; gSaA 

 (4) nksuksa dFku I rFkk dFku II lR; gSaA 

30. Co(en)2Cl3 lw=k ds /kkrq ladqy ds 3 eksy] flYoj 

ukbVªsV ds vkf/kD; ds lkFk mipkfjr djds flYoj 

DyksjkbM ds 3 eksy nsrs gSaA ladqy esa Co dh 

f}rh;d la;kstdrk _____ gSA ¼fudVre iw.kk±d esa½ 

31. fuEufyf[kr ladqyks  esa  ls fdl ,d dk jax cSaxuh 

gS ? 

 (1) [Fe(CN)6]
4– (2) [Fe(SCN)6]

4– 

 (3) Fe4[Fe(CN6)]3×H2O (4) [Fe(CN)5NOS]4– 

32. ladqy@ladqy vk;u tks dksbZ Hkh T;kferh; 

leko;ork iznf'kZr ugha djrk gS] og gS &  

 (1) [CoCl2(en)2] (2) [Co(CN)5(NC)]3– 

 (3) [Co(NH3)3(NO2)3] (4) [Co(NH3)4Cl2]
+ 
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33. fuEu dksckYV ladqyksa dks fØLVy {ks=k LFkk;hdj.k 

ÅtkZ (CFSE) ekuksa  ds  c<+rs  Øe  esa  O;ofLFkr  

dhft,A  

 3 2 3
6 2 6 3 6

A B C

[CoF ] ,[Co(H O) ] ,[Co(NH ) ]- + + rFkk 

3
3[Co(en) ] +  

 lgh fodYi pqfu, %  

 (1) A < B < C < D (2) B < A < C < D 

 (3) B < C < D < A (4) C < D < B < A 

34. MCl3 · 2L lw=k ds v"VQydh; /kkrq ladqy ds 1 

mol dh AgNO3 ds vkf/kD; ls vfHkfØ;k dus ij 

1 mol AgCl izkIr gksrk gSA fyxs.M L dh narqjrk 

gS ________. ¼fudVre iw.kkZad esa½ 

35. [Cr(C2O4)3]
3– ds fy, laHko izdkf'kd leko;oksa dh 

la[;k gS ___________A 

36. ,d dkcZfud fyxs.M ckb;wjsV dh nUrqdrk gS: 

 (1) 2 (2) 4 (3) 3  (4) 6 

37. [Fe(CO)4(C2O4)]
+ dk dsoy pØ.k pqEcdh;  

 vk?kw.kZ BM esa gS % 

 (1) 5.92  (2) 0 

 (3) 1  (4) 1.73  

38. /kkrq vk;u] ¼ MZ+ ½ ds ,d v"VQydh; tyh; 

ladqy ds fy, fØLVy {ks=k foikVu ÅtkZ (CFSE) 

,oa pqEcdh; vk?kw.kZ (dsoy pØ.k) Øe'k%  

–0.8 D0 ,oa 3.87 BM gSA ¼ MZ+ ½ dks igpkusa : 

 (1) V3+ (2) Cr3+ (3) Mn4+ (4) Co2+ 

39. [Ag(NH3)2] [Ag(CN)2] ladqy esa nksuksa flYoj 

vk;uksa ds vkWDlhdj.k voLFkkvksa dk ;ksx gS ___A    
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SOLUTION 

1. Official Ans. by NTA (2) 

Sol. (i) [FeCl4]
–2 Þ 

 
  µ = +n(n 2) BM  

     = +4(4 2) BM  

     = 24 BM  Þ 4.90 BM 

 (ii) [Co(C2O4)3]
–3 

   
  µ = 0 
 (iii) –2

4MnO  

  Mn+6 Þ [Ar]3d1  µ = +n(n 2) BM  

                    = +1(1 2) BM  

                     = 3 BM  Þ 1.73 BM 

2. Official Ans. by NTA (3) 

Sol. 

 

  
3. Official Ans. by NTA (1) 
Sol. Complex 
 (i) 3 3 5

6[FeF ] Fe [Ar]3d ,F is WFL- + -Þ  

                   Fe3+

 

                  n = 5,  m = 35 B.M. 

 (ii) [Co(NH3)6]
3+ Þ Co3+[Ar]3d6, NH3 is SFL 

                  Co3+ 
 

              n = 0,  m = 0 
 (iii) [NiCl4]

2–  Ni2+  Þ [Ar]3d8, Cl– ® WFL 

                  Ni2+ 
 

             n = 2, m = 8  B.M. 

 (iv) [Cu(NH3)4]
2+  Cu2+ Þ [Ar] 3d9, NH3®SFL 

        Cu2+ 
 

             n = 1, m = 3 B.M. 
 Thus correct order of spin only magnetic 

moment is (i) > (iii) > (iv) > (ii) 
4. Official Ans. by NTA (3) 
Sol. Neutral dimethyl glyoxime does not act as 

ligand. 
 When Ni2+ reacts with dimethyl glyoxime in 

presence of NH4OH, it produce dimethyl 

glyoximate then it form rozy red ppt. 
2 –

(aq) 2
Rosyredppt.

Ni 2dmg [Ni(dmg) ]+ + ®  

5. Official Ans. by NTA (0) 
Sol. Mn2(CO)10 structure is 

  
 Zero bridging CO ligands are present 
6. Official Ans by NTA (3) 
Sol. Total number of stereoisomers in  
 [Co(ox)2Br(NH3)]

21 i.e. ; [M(AA)2ab]2– 

  
 ® cis is optically active isomers and trans is 

optically inactive isomer 
 ® Hence total isomers is = 3 

t2

e
Fe [Ar]3d+2 6Þ

eg

t2g

Co [Ar]3d+3 6Þ

3d

3d

Mn – Mn

CO
CO

CO
CO

CO CO

CO
CO

CO
CO

A AA A

bA A

M M

a a

A

d l

(cis)

A

b
(trans)
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7. Official Ans. by NTA (2) 
Sol. trans - CoCl3.4NH3 

            or 

 trans-[Co(NH3)4Cl2]Cl 

  

  
 As we know that ethylene diamine is a bidentate 

ligand and ammonia is a mono dentate ligand. 
 It means overall two ethylene diamine is 

required to replace the all neutral ligands (four 
ammonia) from the coordination sphere of this 
complex. 

8. Official Ans. by NTA (4) 

Sol. (a) 58Ce ® [Xe]4f2 5d0 6s2   

  In complex Ce4+ ® [Xe] 4f0 5d0 6s0    

  there is no unpaired electron so µm = 0 

 (b) 64Gd3+ ® [Xe]4f7 5d0 6s0   

  contain seven unpaired electrons so,   

  µm =  7(7 2) 63 B.M.+ =  

 (c) 63Eu3+ ® [54Xe]4f6 5d0 6s0 

 contain six unpaired electron 

 so, µm = 6(6 2) 48 B.M.+ =  

 Hence, order of spin only magnetic movement 

 b c a> >  

9. Official Ans. by NTA (4) 
Sol. labsorbed = 498 nm (given) 

 The octahedral spilitting energy 

 
–34 8

0 –9

hc 6.626 10 3 10
or E

498 10
´ ´ ´

D = =
l ´

 

 = 0.0399 × 10–17 J 

 = 3.99 × 10–19 J 

 = 4.00 × 10–19 J (round off) 

10. Official Ans. by NTA (1) 
Sol. Complex Type of Isomerism 

(a) [Co(NH3)6] [Cr(CN)6] Co-ordination  

   isomerism 

(b) [Co(NH3)3 (NO2)3] Linkage isomerism 

(c) [Cr(H2O)6]Cl3 Solvate isomerism 

(d) cis-[CrCl2(ox)2]3– Optical isomerism 

11. Official Ans. by NTA (6) 

Sol. Fe3+ + 3K+ + 3C2O4
2– ® K3[Fe(C2O4)3] 

           (A) 

 Secondary valency of Fe in 'A' is 6. 

12. Official Ans. by NTA (2) 

Sol. Chlorophyll is a coordination compound of 
magnesium. 

 Vitamin B-12, cyanocobalamine is a coordination 
compound of cobalt. 

 Cisplatin is used as an anti-cancer drug and is a 
coordination compound of platinum. 

 Grubbs catalyst is a compound of Ruthenium. 
13. Official Ans. by NTA (4) 

Sol. trans-[Ni Br2(PPh3)2] is 

   
 meridional - [Co(NH3)3(NO2)3] is 

   
14. Official Ans. by NTA (3) 
Sol. K3[Cr(oxalate)3] 
 Chromium is in +3 oxidation state. 
 Number of unpaired electrons in Cr+3 will  

be 3. 

Co

Cl

Cl

NH3

NH3H N3

H N3

Cl

-4NH3
+ 2en

Co

Cl

Cl

NH2

H N2

H N2

H C2

H C2

CH2

CH2

NH2

Cl

Ni
Br

PPh3

Ph P2

Br

Co
NO2

NO2H N3

O N2 NH3

NH3
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15. Official Ans. by NTA (2) 

Sol.  

16. Official Ans. by NTA (2) 

Sol.  (1) NiCl2.6H2O 

    Ni+2 ® [Ar]183d84s0 

 C.N. = 6 octahedral  
   splitting  
 
 
 
 (2) K2[Ni(CN)4] 
  C.N.  4     
 Ni+2 ® [Ar]183d84s0 
  CN– ® Strong field   
    ligand 
 
 Square planar splitting 
 
 
 (3) Ni(CO)4 

 CO - Strong field ligand 
 Ni®[Ar]18       
 
 
 
 (4) Na2[NiCl4]     

 Ni®[Ar]183d84s0 

  ClΘ  ® weak     
         field ligand 
  C.N. 4 
   tetrahedral       
   splitting 
17. Official Ans. by NTA (3) 
Sol.      [NiCl4]

2– > [Ni(H2O)6]
2+ > [Ni(CN)4]

2– 

 Splitting  Dt     <       D0        <    Dsq 
 energy order 
 absorbed [NiCl4]

2–<  [Ni(H2O)6]
2+ < [Ni(CN)4]

2– 
 energy order 
 intensity of  [NiCl4]

2– > [Ni(H2O)6]
2+ > [Ni(CN)4]

2– 

 colour of  
 compound 

18. Official Ans. by NTA (2) 

Sol. [Co(CN)6]
4– 

 x + 6 × (–1) = –4 

 x 2= +  

 Co2+ : [Ar] 3d7 

 and CN– is a strong field ligand which can pair 

electron of central atom. 

       
It has one unpaired electron (n) in 4d-subshell.

 

 So spin only magnetic moment (µ)  

  = n(n 2) B.M+  

 where n = number of unpaired electrons. 

 3 B.Mm =  

 1.73BMm =  

19. Official Ans. by NTA (3) 

Sol. In presence of SFL D0 > P means pairing occurs 

therefore 

 For Fe+2 ® 3d6 
 

 

Splitting will be 
3d6 t2g 

 

 \ No of unpaired e– (s) = 0 
  \ n(n 2) BM 0m = + =  

 [n = No of unpaired e–(s)] 
 In NiCl2 Ni+2 is having configuration 3d8 
 \   Number of unpaired electron = 2 
 After formation of oxidised product 
 [Ni(CN)6]

–2 Ni+4 is obtained 
 Ni+4 Þ 3d6 and CN– is strong field ligand 
 \  number of unpaired electrons = 0   
 \  The charge is 2 – 0 = 2     

Cu2+

OH2

OH2

H O2

H O2

O
H

H
S

O

O

O

O

Hydrogen bonded 
water molecule = 1
Secondary valency = 4

 

eg

Hybridisation     
sp3d2 

t2g

 

 
Hybridisation 

dsp2 

dxy
 

dz
2

dyz    dxz
 

dx
2
–y

2 

3d10 4s 4p
sp3 

Hybridisation 

 

t2 Hybridisation
sp3 

e
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20. Official Ans. by NTA (2) 

Sol. Species must not contain single unpaired  

 (1) O2
+®

2 *2 2 *2 2 2 2 *1 *
1s 1s 2s 2s 2 pz 2 px 2py 2 px 2py< ss < s < s < s < p = p < p = p

unpaired e– = 1 \ m = 1.73 BM 

 (1)  Cu+I– Cu+ ® [Ar]3d10 \ unpaired e– = 0 

 I– ® [Xe] \ unpaired e– = 0 

 therefore µ = 0 

 3. [Cu(NH3)4]Cl2 

 Cu ® [A] 3d3 \ unpaired = 1 \ µ = 1.73 BM 

 4. O2
– ® d 

2 *2 2 *2 2 2 2 *1 *
1s 1s 2s 2s 2px 2 px 2 py 2px 2py< ss < s < s < s < p = p < p = p  

 (11e–)   
 \ unpaired \ µ = 1.73 BM 
21. Official Ans. by NTA (2) 

Sol. 2–
6[Ni(CN) ]  

 Ni+4 ® d6  strong field ligand 

 ¯ ¯ ¯  

 Pairing will be there zero unpaired electron 

 NiCl2 ® Ni2+  ® d8  

 ¯ ¯ ¯    ® two unpaired e– 

 Change = 2 
22. Official Ans. by NTA (1) 
Sol. [Co(NH3)6]Cl2 

 Co2+ : [Ar]3d74s04p0 

 For this complex D0 < P.E., so pairing of 
electron does not take place. 

 sp3d2 hybridisation 
 Total 3 unpaired electrons are present. 
 [Co(NH3)6]Cl3 
 Co3+ : [Ar] 3d6 4s0 4p0 

                     d2sp3 hybridisation 

 NH3 acts as SFL because D0 > P.E. 
 So here all electrons becomes paired. 

23. Official Ans. by NTA (1) 

Sol.  1.  
3

3
2 6[Fe(H O) ]

+
+  

      Fe3+ : [Ar]3d5  

      Hybridisation : sp3d2 

 Magnetic nature : Paramagnetic (so this 

complex response to external magnetic field)  

 2.  [Ni(CN)4]
2– 

      Ni2+ : [Ar]3d8 
 Hybridisation : dsp2 

 Magnetic nature : diamagnetic  

 3.  [Co(CN)6]
3– 

      Co3+ : [Ar]3d6  

 Hybridisation : d2sp3 

 Magnetic nature : diamagnetic   

 4.  [Ni(CO)4] 

      Ni : [Ar] 3d8 4s2  

 Hybridisation : sp3 

 Magnetic nature : diamagnetic   

24. Official Ans. by NTA (0) 

Sol.  Mole of AgCl precipitated is equal the mole of 
Cl– present in ionization sphere. 

 [Cr(H2O)3(NH3)3]Cl3®[Cr(H2O)3(NH3)3]
3++3Cl–

 

 1 mole                      1 mole                  3 mole

 

AgNO3 

(Excess) 

AgCl 

(3mole) 
 

 Since none of Cl– is present in the  
co-ordination sphere. Therefore answer is zero. 

25. Official Ans. by NTA (2) 

Sol. Complex [Co(en)3]Cl2 is most stable complex 

among the given complex compounds because 

more number of chelate rings are present in this 

complex as compare to others. 

 (1) [Co(en) (NH3)4]Cl2 1 chelate ring 

 (2) [Co(en)3]Cl2 3 chelate ring 

 (3) [Co(en)2(NH3)2]Cl2 2 chelate ring 

 (4) [Co(NH3)6]Cl2 0 chelate ring 
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26. Official Ans. by NTA (4) 

Sol. [MnCl6]
3– 

      

 

Mn3+ ® [Ar]    
3 4s 4p 4d 

sp3d2 

 

 Paramagnetic and having 4 unpaired electrons. 
27. Official Ans. by NTA (3) 

Sol. 

          

       

28. Official Ans. by NTA (2) 

Sol. Triamminetrinitrocobalt(III) ®   
   [Co(NO2)3(NH3)3] 
 trioxalatochromate(III) ion ®  
                [Cr(C2O4)3]

3– [Co(NO2)3(NH3)3] 

 

 

H3N

H3N

CO 

NO2

+3 NO2

NO2NH3

& 

H3N

H3N

CO 

NO2

+3 NH3

NO2NO2

Two geometrical 
isomers (X) 

 

         
       X + Y = 2 + 0 = 2.0 
29. Official Ans. by NTA (4) 

Sol.     

 

                     

             Mn3+ CN–           Fe3+, CN–      Co3+,   

 d4 configuration, SFL  d5 configuration, SFL d6 
configuration, Chelating ligand 

  Þ All will have larger splitting hence d2sp3 
hybridisation  

               and      

          d4 configuration, Cl–                  d5 configuration, F–   

 WFL    WFL  

  
30. Official Ans. by NTA (6) 

Sol. 3   

          Secondary valency of Co = 6  
  (C. N.) 

( )
3–

6
Mn CNé ùë û ( )

3–

6
Fe CNé ùë û

( )
3–

2 4 3
Co C Oé ùë û

ß
2

2 4C O -

[ ]3–

6MnCl [ ]3–

6Fe F

( )é ù + ®ë û l2 32
(white ppt.)(excess)

Co en Cl C AgNO 3AgCl
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31. Official Ans. by NTA (4) 
Sol. (1) [Fe(CN)6]

4– ® Pale yellow solution 
 (2) [Fe(SCN)6]

4– ® Blood red colour 
 (3) Fe4[Fe(CN6)]3×H2O ® Prussian blue  
 (4) [Fe(CN)5NOS]4– ® Violet colour 
32. Official Ans. by NTA (2) 

Sol. (1) [CoCl2(en)2] show 

  Cis-trans isomerism 

 (2) [Co(CN)5(NC)]–3 can't 

  Show G.I. 

 (3) [Co(NH3)3(NO2)3] 

  Show fac & mer isomerism 

 (4) [Co(NH3)4Cl2]
Å show cis & trans isomerism 

33. Official Ans. by NTA (2) 

Sol. (i) CFSE µ charge or oxidation no. of central 

metal ion. 

 (ii) CFSE µ strength of ligand 

  en > NH3 > H2O > F– 

 \ order of CFSE 
III III IIIII

3 3 3 2
3 3 6 6 2 6[Co(en) ] Co(NH ) ] [CoF ] [Co(H O) ]+ + - +> > >  

34. Official Ans. by NTA (2) 

Sol. MCl3.2L octahedral 

 3Ex.AgNO
3

1mole

MCl .2L 1mole of AgCl¾¾¾¾®  

 Its means that one Cl– ion present in ionization 

sphere.  

 \ formula = [MCl2L2]Cl 

 For octahedral complex coordination no. is 6 

 \ L act as bidentate ligand 

35. Official Ans. by NTA (2) 

Sol. The number of optical isomers for [Cr(C2O4)3]
3– 

is two. 

      

Cr+3

ox

ox

o      

   

 

 

 

 

 

 

 

ox

ox

ox

Cr+3

 

 

ox

 

36. Official Ans. by NTA (1) 

Sol. 

 M

NH2–C–NH–C–NH2 

O O

 

 Biuret :- Bidentate ligand  

 The denticity of organic ligand is 2. 

37. Official Ans. by NTA (4) 

Sol. [Fe(CO)4(C2O4)]
+ 

  

([Ar]3d5)
Fe+3

 
 One unpaired electron 
 Spin only magnetic moment 
 = =3 B.M. 1.73BM  
38. Official Ans. by NTA (4) 

Sol. V3+ Þ  
eg

= 2 × 0.4 D0  

 
t2g

    = –0.8 D0       

        = 2 unpaired e– 

     µ = 2.89 Bm 

 Co2+ Þ  eg
 [2 × 0.6 D0  – 5 × 0.4 D0] 

    = –0.8 D0 

 t2g
 3 unpaired e– Þ µ = 3.87 BM  

 hence d7  configuration is of Co2+ Ans. 

39. Official Ans. by NTA (2) 

Sol.  


