Coordination Compounds

HiErere IYEaUS Uifiie
MULTIPLE CHOICE QUESTIONS give thefon .
Tgfadmeay us: o Br- d) all of them

The ligands and the coordination number for > [PitB'CKNOZ)(NHQ]' e 3T-IEToT 0 HTEH e

[Cr(H,0),(NO,) I are

a)  Ligands, Cr,H,0; Coordination no.- 4 a I b -

b)  Ligands H,0O, NO, ; Coordination no.- 4 o Br @ sEEd

¢  Ligands H,0,NO,; Coordination no.- 6 6.  Oxidation State of Cu in [Cu(NH,)J** is

d) Ligands Cr, H,0O, NO,; Coordination no.- 6 a) -2 b) +3

[Cr(H,0),(NO,) |- & fT feiisa 3tk wm=aa e & o 2 Q9

a  f&AsH Cr H0; dHaT .- 4 6. [Cu(NH,),J* ¥ Cu &l HTFHIHROT 3TaYT 8l 3

by f&SH H,0,NO,; AHGT H.- 4 a2 b +3

o f&ffsaH,0,NO,; Taaa .- 6 o +2 d o

@ ¥ Cr. H:O, NO: P 7. For the square planar complex MXYZA, where M is

The groups satisfying the secondary valencies of central ligand X, Y, Z, A are monodentate ligands,

a cation in a complex is: the possible geometrical isomers are

a)  Radical a 1 b 2

b)  electron deficient molecule A 4 d 3

A ligands 7. afeRr audr gifiie MxYzA & f@g, e M &g

d)  all of these auar fafds x, v, z, A gaeqr foris & dwifaa

AT B T iy
U ot & e bl feeltaes Falsiparsil o dqe a1 b 2

aa_FTEHﬁ HYE HEAT & g

a o oD o 4 )3

b)  Solergi- bl ShHT aTed 370] 8. The hybridisation involved in [Ni(CN),J>

o faiis a) sp b)  dsp?

d) A o spid d  sp3ds

Which one of the element with the following outer 8. [NI(CN),J> & FraheoT & -

orbital configuration may exhibit the largest number a)  sp? b)  dsp?

of oxidation state? o spd d  spd:

a)  3d°4s? b) 3d°4s?

0 3d4s? d)  3d34s 9. Which type of isomerism is represented by
octahedral complex Co(NH,),Br,Cl if Co is in +2

FoafafEd aredt saity faurg are a@l § & s @ state

faara 31araT 9aA 31fé siTaATaoT a1 veikfa a)  Geometrical and ionization

T TP & b)  Geometrical and optical

a  3d4s b 3d%s? c)  Optical and ionization

A 3ds d 3d4s’ d)  only geometrical

Th; [’I'_.“?gt,’\l‘i’]ff “"Pait'fedl electrons of in [FeFl” o gfz o, 42 3aeat ¥ & oY, e TR 6 wETagaar

and IFefL W respectively TEBADIT TP Co(NH.),Br.Cl GRT Ui et |

a 55 b) 51 a) ST 3R 3afeRoT

o 15 d 11 by SaTfEdTa 37k ydmrRiT

[FeFJ> B 371X [Fe(CN)J* & 3TqfTaa smagi4l & T o YR 3R BT

BRI ¥ o Paet T

a) 55 b) 51

o 15 d 11 10. Assign the charge on [Co(NH,)CIJ¥
a 1 by -2

[PtBrCI(NO,)}NH,)]l complex on ionization will 9 3 4 o
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10.  [Co(NHyCI]x ¥ 3masr Feffya Hifsg 13. e wqur 37k sifee oraor A & 3rar faf@w |
a) 1 b) -2 3R
o 3 d o s waor Sife maor
Answer of MCQ | LAMFAFTH A @07 | 1. Sffced o7quT m?%w
AT HAUTT H EId &l | 31qura & 81 81 Hbd &l
1 2 3 4 5 6 7 8 9 | 10 . . ]
T T 1% 5 2. g1 diffiel o ohad | 2. 37 difip! & TH@ |
S alc a 3MAFS q6 UIg Sd E | I|WIsTh g ARy &
VERY SHORT ANSWER TYPE QUESTIONS: PIE ATHYIAD JeT T | Jf 3o &
Tt ST 8l
3. A AT H Y 9iffes | FAfeq 3maa &1 fFmfor
faaf5id g 31U 31 | & &l
11 Write the formula of dichloro tetraamine platinum(IV). o 31mafad 81 37 Bl
Ans - [PNH,) Cl1*
14. What is oxidation number of iron in K,[Fe(CN).] and
1. SEEMRISREIVHA wiean av) &1 |7 fafaul Na,[Fe(H,0)(CN).] ?
Ans - [Pt(NH) CL]*® Ans.- K,[Fe(CN)J - oxidation state of Fe is +2.
12.  lllustrate the geometrical isomers of [Pt(NH;) CL]* Na,[Fe(H.ONCN)] - oxidation state of Fe is +3.
Ans - NH, 14.  K,[Fe(CN),] 3Tk Na,[Fe(H,0)(CN),] B A& Y 3{TeretepeoT
T T &2
IR K,[FelCN)] - Fe BT 3TaRTIHRUT AT +2 & |
Na;[Fe(H,0)CN),] - Fe T HTRITERUT 3aRAT+3 8 |
15.  Give an example of ionization isomerism.
NH, Nh Ans. - [Co(NH,);Br]SO, and [Co(NH,)5S04]Br
3
Cis isomer Trans isomer 15. mmma;qmwma’rﬁml
. 3R [Co(NH5)sBr]SO [Co(NH3)sSO,IBr
12.  [PtINH,),Cl.]* & SATfica FaTagfaal &) er1fy | e o
NH 16.  What type of isomerism is shown by [Cr(H,O)NCS]*
3% 3 . . .
NH, Cl Ans.- Linkage isomerism
"' 16.  [CrH,0)NCS]* @ GRT B | HHTGgaar e
HIATA R |
ESEAE PRIk EIGECRI)
NH, NH 17.  Give an example of homoleptic and heteroleptic
B e ’ coordination complex
Trans isomer Ans- Homoleptic complex - [Cu(NH,),]*
13.  Write two differences between double salt and Heteroleptic complex [Co(NH,),Cl,]*
complex salt.
Ans- 17.  THARES 3R TS TS TFA B UH-UD
Double salt Complex salt .
: il IR EHIATED TS - [CUNH), 1
1They wusually contain |1 The simple salt from
two simple salt in|which they are formed FERMTP I - [CoN H4),CLI*
equimolar proportion. may or may not be in
equimolar proportion. SHORT ANSWER QUESTIONS:
2. They are ionic
compounds and do not|[2. They are generally GEESUREES
contain any coordinate | ionic compounds but
bond. the complex part of the| 18 What do you mean by chelate? Give an example?
3.Inaqueous solution they Zzl;é:ontams coordinate Ans- Chelate - Chelate is a multidentate ligand which
dissociate completely into ’ coordinates with the metal atom at two or more
individual ions. 3.Inaqueous solution they points forming a ring-like structure. example -
dissociate into complex. ethylenediamine
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18.

19.

Ans-

Ni*? ion orbital
3d

High spin complex

19.

Ni* ion orbital
3d

High spin complex

20.

Ans-

20.

HET-12 AT TTH)
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PHIaic - HIrc TP R forils & 3T aT 1 a1 A 3o
a3t R arq & $mﬂﬁﬁaﬂwaﬁuﬁ'ﬁ°f
HITT BT FHHTOT BT 8 3&TERT - Uﬁﬁhﬁmﬁ'—r

| Pt\

[NiClJ> is paramagnetic while Ni(CO), is
diamagnetic though both are tetrahedral why?

In[NiCLJ”",Ni#ionis coordinated toweak field Cl - ligands
by sp* hybridization with two unpaired electrons,
whereas in Ni(CO), Ni atom is in zero oxidation State.
In the presence of strong ligand CO the unpaired
electrons of Ni are paired up forming sp?* hybridization.
The unpaired electrons present in [NiCl,]* ~makes it

paramagnetic.
(1 I I

as 4p
B0 I

Four pair of electron
from four CI

[NiCIJ> 2 aaﬁ; Ni(CO), g
i 3_1=ﬁpaa?m il i gfagrada
&y fanus - & IOy

INiCLJ> errzaﬂq:r IR

ST FATAT HHUT sp* BIAT & UG
39 ar SMdeld 3ufd €I g, 3iafd Ni(CO),
T Ni &7 3TRNBIOT TRAT 0 &It &l CO Uh UaeT &
o118 €1 & BRUT Ni & Feide i giad &1 31d & ayT

IR CO ToTlE sp? 0T UTd Rl &l
4s 4p
BRI 0 R

Four pair of electron
from four Cl

[NiClL]*>

(L0

[NiClL] >

L] 1]

What is meant by unidentate, bidentate and
ambidentate ligands? Give two examples for
each.

Unidentate ligand - only one donor site is present in
this type of ligand. example ammonia, chloride ion

Bidentate ligand - Bidented ligands are also Lewis
base that donate two pair of electron to the central
metal atom. example ethylene diamine and oxalate
ion

Ambidented ligand- ligand that have two or more
donor atoms but only one atom is attached to the
metal during complex formation. Example- SCN,
NO,

U, fecqr 31 3wae fols & @ar aread &
UA® & Ay gl-al 3gTex0T Eif3T7l

UbeqR fefils - 33 YR BT fiils H daet Yo Tl e
BT & 3TER0T- 3T, T RISS 3T

feEqR fofils - g% off o34 &R &1d € 311 a1 solagA

21.

Ans-

21.

22.

Ans-

i Held G Dl e PR Hbd &l 3eTervl- Ui
S, 3ifaTele 3

STl fais - s UsR s s Hararar 4
37f€rep graT BId & Mifp 39 JUisTh

& 70T & SR dhad UdH WA Halg arqg A
[3T &Il §132T80T-SCN, NO,

Why are transition metal complexes coloured?
Explain why Zn*? and Sc*: ions are colorless.

Most of the transition metal compounds are
coloured both in solid and aqueous solution due
to the absorption of visible light radiation which
promote an electron from one d -orbital to another
d- orbital this is called d-d transition. The frequency
of light which is absorbed lies in the visible region
and also depends on the nature of ligand.

Sc** ion has completely vacant d-orbital and no
electron is available for d-d transition. While Zn**ion
has completely filled d-orbital and there is no d-d
transition. Hence, Sc* and Zn?* ions are colourless.

Sc3* - 152 252 2P¢ 352 3P 3d° 45°
Zn?t - 152 252 2P% 352 3P¢ 3d'° 4S°

HHHOT UTq APo AR T F46 a2 9ig
AT BIFTY b Zn* 37 Sc+ 3T TIEH Tl 81a 2l
529 YH1RT fafdhrur & HaRNYUT & HRUT 3ffaehi
FHHOT &1 T1fTTeh B1 I1 SToi1g faora o i 81 &l
3R UHIRT &b 3NV F Seide i 3AGId Slax b
d-3iifded A g d- 3iifded ¥ e 31 & 51 d-d Tepror
&1 ST &1 ANV YH121 T HIGFT g7 U= H Bl
& YT fofils &1 Uopfa iR off R Bl 8l

Sc* 3O & d-3iTfdce quid: WTe! Ud d-d HhH0T &
AU P18 smae 3ufyd 78 a1 & safe zn» &1
d-ATfdee GRT =7 81T & Ud d-d HepeoT §9d T8 &, T8l
HROT fh Sc Td Zn™ & 39 T 81 &l

Sc3*- 157 257 2P° 357 3P° 3d° 45°
Zn?* - 152 252 2P° 352 3P° 3d'° 4S°

What is the chelate effect? Why does [Co(en),]*
have a higher value of stability constant then
[Co(NH),J**?

Chelate effect - The complexes resulting from
coordination of metal ion with the chelating legends
are thermodynamically much more stable than the
complexes with non-chelating ligands is known as
chelate effect.

ethylenediamine(en) is a bidentate ligand which
forms Chelate with the metal atom. In [Co(en).]*
there are three chelate rings present that lead to
higher values of stability constant.

|
N>| <Nj

FHEIRA. — g IF-Hg-3eR T e FaRor ¥ (2024)




22. <hIMic UMTd T &2 Y [Colen),]* FRuRdT f&Ri® &1
HT [Co(NH),]* ¥ 31fars &2

[Cr(H,0)s]"* ¥ d’sp® THUT 81T & 50 €1-d, Up-s 3iRR
@H-p 3nTfded arq & Affad g 8l 31gfad smaeHT
T IUTRITA P PBRUT [Cr(H,0)]° 37 qaehIg Ygf bl

IR Dlole YU - HroifeT fefls & A1 &T1q 379 & qH-99 Sy
R 3cad Tiffieh FSIITA! T A TR-BIATET aTed fe' '
T i1 1§ 98 31fere fRR 81 € 330 PHloic U9Td & ¥4
AETSTaTE 24. Using IUPAC norms write the formula of following
Ethylenediamine(en) e foiils & ST €T URHTU] & ATY a) Tetrahydroxozincate
éii i Eﬁ Ic %Q%%g%ﬁ%%“m'af% II ' ”31:%3'1 b) Hexaamminecobalt(lll) sulfate
c) Potassium Trioxalatochromate(lil)
N l d) Pentaammine Nitrito -N-cobalt(l11)
™ < j e) Tetrabromido cuprate(ll)
N/ | N Ans- a) [Zn(OH),I?
b) [Co(NH,)(SO,);
LONG ANSWER TYPE QUESTIONS: A K[CH(C,0,):]
el 3909 U4 d) [CO(NH,)5(NO,)]*
e) [CuBr,J*
23. Using valence bond theory, explain the geometry )
and magnetic nature [Cr(H,0) 1% ion. 24. %‘%%m &1 gam H¥q §U FofEfEd & §1
Ans- According to VBT, the ligand orbital overlaps with )
the vacant hybrid orbital of the central metal atom a) CeTeTSSIaIfSidhe
or ion and donate its lone pair electron to it. b) ¥FATOHPIETE (111) Hebe
Inthe complex [Cr(H,0)¢]*3, Cr metal is in +3 oxidation o) ey ers3iiadaeIdme (i)
state the electronic configuration of Cr*3ion is. .
g d) 9eTOH ATS¢IET-N-BIaTee (1)
Cr - 15° 25° 29 35° 3p° 30° 45° 4p? e) ZgT SIfFEy agie an
(Electronic configuration) 3d3-  a) [Zn(OH),]2
waper ML T ] [] [T L]
T b) [Co(NH3)e](SO,)s
[(TTTTT] 9 KICHC,00]
&sp? d) [CONH,)5(NO,)]*
|X:XIX:XIXX|XX|X XlX:Xl e) [CuBrA]Z’
H20 H:0 H:0 H:0 H:0 H:0
In [Cr(H,0)]** d’sp® hybridization takes place in 25  Write down the IUPAC names of following compounds
which two-d orbital, one-s orbital and three-p orbitals orions
of central metal atom will part|C|p§te. Since there a) Mn(H,0)1C,
are 3 unpaired electrons present in the complex,
that complex is paramagnetic in nature. b) K;[Fe(CN)]
23 ¥4I WY fRAgeia &1 39EnT S §U, [Cr(H,0).]° ) [PLCINH,)-(NHCH,IC
3T < ST 311 a1 Uepfal I ATEAT B d) [Ni(NH,)ICI,
IR- HASTHl e Rgerid & 3R foiils 3fdes delg
€T URHTU] 3 WTet hefdh b AT 37Ty et & U € HglCo(SCN).] ,
gﬁmqmwma [Cr(H,0)J* 3T & Cr enqrﬁ Ans.- a) Hexa aqua manganese(ll) chloride
SHTRATEHTOT 3T + 3 B1elT & Cr BT gra e faam b) Potassium hexacyanoferrate(lll)
¢) Diamminechloridomethylamine platinum(l)
Cr*3 - 152 252 2p® 3s% 3p° 3d? 4s° 4p°
(Electronic configuration) d) Hexaamminenickel (I1) chloride
wpmrem o[ ] [ [T .
T e) Mercury tetrathiocyanatocobaltate(lll)
[T ] LI L[] 25 FofEcdgtfie o sme s ueac @ AR
d*Sp?
- X XPX XX XX XX XX X a) [Mn(H20)6]CI2
H:0 H:0 H:0 H:0 H:0 H:0 b) K;[Fe(CN),]
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26.

ans -

26.

HET-12 AT TTH)

) [PtCI(NH;)(NH.CH,)ICI
d) [Ni(NH;)eICl,

e) Hg[Co(SCN),]
a) &AT Yot AT (1) FRISS

b RIgH FATATIATESRE (1)

<) SEUHHGE RISITHYTEAUH A Wife=H (1)
dERATUHAASA (1) FARTSS

)RR CCTYTAIRATSAC I e e (111)

What are the limitations of crystal field theory? If Ao
is the octahedral crystal field splitting energy. Then
what will be the CFSE for Fe(CN)],?

The limitations of crystal field theory are as follows:

1) This theory is applicable to metal ions with d-orbitals
and does not explain s- and p-orbitals.

2) This theory considers electrostatic attraction between
central metal ion and ligands, hence considering only
ionic bonds between them but does not account for
covalent nature between them or coordinate bonds.

3) Water (H,0) is a stronger ligand than OH, which this
theory cannot explain satisfactorily.

Fe is in +2 oxidation state, and therefore the
configuration will be 3d®.

Since the ligand is a strong field ligand, the excitation
energy is greater than the pairing energy. Therefore,
the configurationist, ® e °.

CFSE=6 x (- 0.4A0) = - 2.4 No.

fepee F fAceia Hr U o1 &2 afE Ao ITTHEGT
fwm;?ﬁ a7 fadreT a1t & ¥ [Fe(CN)], a ﬁn:r CFSE &1
€

3fifdced aTer &g 3t BT 31k
s- mﬁ@%ﬁmﬁm%ﬁmélmm
I8 ﬁ?:erm W 34Tq=r 34‘\? o & =

aﬂmﬁﬂnm%ﬁ%mmwm
a9 969 & fag T8f

)STeT H,0, OH T % U Ua, foiits &, 5 us Rigerta
%ﬁwaﬂﬁ%% H

e AL LRy SNSRI
L af%@ﬂs%%vﬁmmwe%l Kl

CFSE =6 x (- 0.4A0) =-2.4 Mo
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