COORDINATION COMPOUNDS - SET 1

1. What is the coordination number of cobalt in [Co(NHs)¢]3*?
[Co(NH;)6]** & PiaTee T ITWgHATSTT TEIAT FAT &7
(a)3

(b) 4

(c)6

(d)8

2. Which of the following is a bidentate ligand?
Prfaf@a 3 ¥ #i afdgs dnls &
(a) NH3

(b) H20

(c) en (ethylenediamine) / en (TfAearsEH 1)

(d) CN-

3. The oxidation state of iron in K3[Fe(CN)e] is:
Ks[Fe(CN)s] & 3TART &Y TFHIIoT 3raeT ¢
(a) +1

(b) +2

(c) +3

(d) +4

4. Which of the following is a chelate complex?
Prmfafea # ¥ Fi foe wFa

(a) [Co(NH3)6]Cls

(b) [Ni(CO)4]

(c) [Co(en)s]Cls

(d) Ka[Fe(CN)s]

5. The IUPAC name of [Co(NH3;)e]Cl; is:
[Co(NH3)s]Cls T IUPAC ATH &:

(a) Hexamminecobalt(lll) chloride / eFATTH AR ETEE(1Il) FARTSS
(b) Cobalt hexammine chloride / HIdTee SFATTHT Tﬁmﬁ?



(c) Ammonium cobaltate(lll) chloride / 3T fATH FaTeee(lll) FARTSS
(d) Cobalt(lll) hexammine chloride / FIETeE(lll) FFATTHIT FARISS

6. Which of the following ligands is negatively charged?
Arafaf@a & @ sla a1 dhfls ZvmRa &
(a) NHs3

(b) H0

(c) CI7

(d) en

7. The geometry of [Ni(CO)4] is:

[Ni(CO),] Fr sfafa §:

(a) Square planar / @3 HHATT

(b) Tetrahedral / W

(c) Octahedral / ATSCHEARIT

(d) Linear / Yf@®

8. Which of the following is an ambidentate ligand?
Prfafea & @ o7 srdgs dhls &

(a) NH;

(b) NO,~

(c) en

(d) EDTA

9. The coordination number of platinum in [Pt(NHs),Cl,] is:

[Pt(NHs):Clo] A el 1 3qwgadIeT §&dm &
(a) 2
(b) 4
(c)6
(d) 8

10. Which of the following complexes shows geometrical isomerism?

fPfafaa & ¥ s @1 G5a sHfANT FAEITar gt §

(a) [Co(NH3)e]**
(b) [Pt(N H3)2C|z]



(c) [Ni(CO)a]

(d) [Co(en)s]**

11. The magnetic moment of [Ni(CN),]*" is:
[Ni(CN)sJ> T Gahrr 3meet 8

(a) 0 BM

(b) 1.73 BM

(c) 2.83 BM
(d) 3.87 BM

12. Which of the following is a d*sp® hybridized complex?
fArafaf@a & @ Fia dzsp* THRa W &

(a) [FeFs]*"

(b) [CoFe]?*-

(c) [Co(NHs)e]**

(d) [Ni(CO)a]

13. The oxidation state of chromium in [Cr(H,0)6]3* is:
[Cr(H.0)s]** & MATH A iTFHfihor raear &
(a)o

(b) +2

(c) +3

(d) +6

14. Which of the following complexes is diamagnetic?
famafaf@a & @ $la a1 g gfagahir 2

(a) [CoFe]*"

(b) [Ni(H20)e])**

(c) [Fe(CN)e)*-
(d) [Cr(H0)e]**

15. The IUPAC name of K3[Fe(CN)e¢] is:

Ks[Fe(CN)s] FT IUPAC ATH &:

(a) Potassium ferrocyanide / e BAATSA8S

(b) Potassium hexacyanoferrate(lll) / R %Tﬂlmﬂm(lll)
(c) Potassium ferricyanide / L IR WIE?IE?

(d) Potassium iron cyanide / SIRITA ITATT HISATSS



16. Which of the following ligands is a m-acceptor?
fefaf@a & @ i a1 dhls - &2

(a) NHs3

(b) H0

(c) co

(d) F~

17. The coordination number of nickel in [Ni(en)s]?* is:
[Ni(en)s]** ¥ el Y IqWgHIIST WEAT &

(a)3

(b) 4

(c)6

(d)8

18. Which of the following complexes is square planar?
faeafaf@a & @ #la @1 aFa 3o gaEaeT 2
(a) [Ni(CO)4]

(b) [NiCla]*

(c) [Ni(CN)a]*

(d) [Co(NHs)e]**

19. The oxidation state of cobalt in [Co(en)s]3* is:
[Co(en)s]** ® FYaTee T HTFHIRIOT aTAT &
(a) +1
(b) +2
(c) +3
(d) +4

20. Which of the following complexes shows optical isomerism?

fafaf@a & @ #la @ 5o veriT gaEgadr g 82

(a) [Co(NHs)e]**
(b) [Pt(NH3)Cl]
(c) [Co(en)s]**
(d) [Ni(CO)a]

21. The magnetic moment of [Fe(CN)s)>" is:
[Fe(CN)e]*~ T Jaohrar JTEOT &
(a) 0 BM



(b) 1.73 BM
(c) 2.83 BM
(d) 4.90 BM

22. Which of the following is a strong field ligand?
fAfaf@a & @ sia yaa &7 s &2
(a) F

(b) CI-

(c) CN-

(d) H0

23. The oxidation state of nickel in [Ni(CO),] is:
[Ni(CO)s] # fordher Y JTerdIIoT IHTEAT §:
(a)o

(b) +1

(c) +2

(d) +4

24. Which of the following complexes is paramagnetic?
farafaf@a & & Fla a1 GFa IqgTRT B2

(a) [Zn(NH3)a]**

(b) [Ni(CN)a]*

(c) [Co(NHs)e]**

(d) [Fe(CN)e]*

25. The IUPAC name of [Pt(NHs).Cl;] is:

[Pt(NHs),Cl,] ST IUPAC =TT &:

(a) Diamminedichloroplatinum(ll) / mmﬂﬁﬁm?(u)
(b) Platinum diammine dichloride / lfeasr 3‘I3'Q1=ﬁ7-|' 313?‘911’033’
(c) Diammineplatinum(ll) chloride / Wﬁﬂ'ﬁﬁﬂﬂ(ll) FARISS
(d) Dichlorodiammineplatinum(ll) / mﬂmﬂ'ﬁﬁﬁﬁ(ll)
26. Which of the following is a polydentate ligand?

Prefared & ¥ #i agigE dvls &

(a) NHs3
(b) en



(c) EDTA
(d) Both (b) and (c) / @Y (b) 3 (c)

27. The geometry of [Co(NH3)e]3* is:
[Co(NHs)e?** &Y safafa &

(a) Tetrahedral / ﬂ@"ﬁm

(b) Square planar / T TATAT
(c) Octahedral / 3TSEHeThIT

(d) Linear / Yf@&

28. Which of the following complexes has sp® hybridization?
farafaf@a & & frw aFa & sp* Favor 2

(a) [Ni(CO)a]

(b) [Ni(CN)a]*-

(c) [Co(NH3)e]?*

(d) [Fe(CN)e]*"

29. The oxidation state of iron in hemoglobin is:
AT & AT T HTFHEIHIOT HTEAT §:
(a) +1

(b) +2

(c) +3

(d) +4

30. Which of the following complexes shows linkage isomerism?
freafaf@a & @ sl a1 G TN FaETETTar gutar 2
(a) [Co(NH3)sNO,]*

(b) [Co(NHs)e]**

(c) [Pt(NHs):Cl;]

(d) [Co(en)s]**

31. The magnetic moment of [CoF¢]3~ is:
[CoF]*~ T Jadhrar Jreof g:

(a) 0 BM

(b) 1.73 BM

(c) 2.83 BM

(d) 4.90 BM



32. Which of the following is a weak field ligand?
fefef@a & @ sl gii?-r ERGIC ER

(a) CN-

(b) CO

(c) en

(d) F

33. The oxidation state of cobalt in vitamin By is:
fRafAe B, # Faree $r itFdFIor rTEAT §:
(a) +1

(b) +2

(c) +3

(d) +4

34. Which of the following complexes is used in chemotherapy?

frrfaf@a & & frw e &1 e FEnRd & frar s 82
(a) [Co(NHs)e]**

(b) CiS-[Pt(NHg)zCIz]

(c) [Ni(CO)a]

(d) [Fe(CN)e]*

35. The IUPAC name of [CoCl;(en);]Cl is:
[CoClz(en).]Cl FT IUPAC AATH &:

(a) Dichlorobis(ethylenediamine)cobalt(lll) chloride / STeFaRIfaT(TiANASTSAT)RaTeC(IN)
FANTSS

(b) Cobalt(l1) dichlorobis(ethylenediamine) chloride / FaTeE(lll)
sEFARIEA(TANASISHIA) FaRSS

(c) Bis(ethylenediamine)dichlorocobalt(lll) chloride / fAa(TfAehsrsEdleT)sIsFa RIS aTeC (1)
FANTSS

(d) Ethylenediaminedichlorocobalt(lll) chloride / T TsIsHITsISFaR IR ETeE(lll) FARTSS
36. Which of the following ligands is neutral?

farafaf@a & @ sla @1 s sqfie @2

(a) NH3
(b) CI



(c) CN-
(d) NO,~

37. The coordination number of iron in hemoglobin is:
SR # 3R Y 3THgHISA HEAT §:
(a)4

(b) 5

(c)6

(d)8

38. Which of the following complexes is tetrahedral?
farafaf@a & & Fla @1 dFa ageEaRT
(a) [Ni(CN)a]*

(b) [Pt(NHs)zClz]

(c) [NiCla]*

(d) [Co(NH3)e]**

39. The oxidation state of chromium in K,Cr,05 is:

K.Cr,0, ¥ AT Y rrdiwIor sraear ¢
(a) +3
(b) +4
(c) +6
(d) +7

40. Which of the following complexes shows ionization isomerism?

feafaf@a & @ #la @ ¥5a 3EaT wAEEaar gt

(a) [Co(NH3)sBr]SO4 and [Co(NH3)sSO4]Br / [Co(NHs)sBr]SO, 3T [Co(NH;3)sSO,4]Br

(b) [Co(NH:s)s]** and [Co(en)s]** / [Co(NHs)e]** 3R [Co(en)s]**

(c) cis-[Pt(NHs).Cl,] and trans-[Pt(NHs).Cl,] / RE-[Pt(NH3)Cl.] IR m—[Pt(NH3)2C|z]
(d) [Co(NHs)sNO]** and [Co(NH3)sONOJ?* / [Co(NHs)sNO2]?* 31X [Co(NHs)sONOJ?*
41. The magnetic moment of [Co(NH3)e]3* is:

[Co(NHs)e]** &T Fashrar 3merot g

(a) 0 BM

(b) 1.73 BM

(c) 2.83 BM
(d) 4.90 BM



42. Which of the following is a m-donor ligand?
ffaf@a & @ Fia n-grar Mz &

(a) CO

(b) CN-

(c) F

(d) NH;

43. The oxidation state of platinum in [Pt(NHs),Cl;] is:

[Pt(NH;).Cl,] ¥ welfedas Y iTadieor 3raem §:
(a)o

(b) +1

(c) +2

(d) +4

44. Which of the following complexes is used in photography?
frrfaf@a & & frw dFa &1 vAer SR F BFar Srar 32
(a) [Ag(NHs).]*

(b) [Co(NH3)e]**

(c) [Ni(CO)a]

(d) [Fe(CN)e]*

45. The IUPAC name of [Ni(CO),] is:

[Ni(CO)s] T IUPAC oTH &:

(a) Nickel tetracarbonyl / foraver ﬁglﬂ?lﬂfﬁl?-l'

(b) Tetracarbonylnickel(0) / mﬁﬁlﬂﬁﬂﬁl’(m
(c) Tetracarbonyl nickel / eeThTaifaer fAsher

(d) Nickel carbonyl / f@er @afferer

46. Which of the following ligands is monodentate?
PrfafRe § ¥ #a wagE s ¥

(a) en

(b) EDTA

(c) NH;

(d) ox?-

47. The coordination number of chromium in [Cr(NH3)¢]3* is:

[Cr(NH:)e]?* & RIAIH Y IqggadST EE&dT ¢



(a)3
(b) 4
(c)6
(d) 8

48. Which of the following complexes has dsp? hybridization?
fmfafaa & @ @ g d dsp? T B2

(a) [Ni(CO)4]

(b) [Ni(CN)a]*

(c) [Co(NHs)e]**

(d) [Fe(CN)e]*

49. The oxidation state of copper in [Cu(NH3)s]** is:

[Cu(NHs),)?* & FIUT Y HTFHNHIOT FTEAT &
(a)o

(b) +1

(c) +2

(d) +3

50. Which of the following complexes shows hydrate isomerism?

fafaf@a # & #la @ 3o Jadiee wAEgEar gufar §?

(a) [Cr(H20)6]Cl5 and [Cr(H20)sClICl-H,0 / [Cr(H,0)s]Cls 3T [Cr(H20)sCl]Cl;-H0

(b) [Co(NHs)s]** and [Co(en)s]** / [Co(NHs)s]** 31X [Co(en)s]**

(c) cis-[Pt(NHs),Cl,] and trans-[Pt(NHs).Cl,] / RA-[Pt(NH;),Cl,] 31X ER-[Pt(NH;).Cl,]
(d) [Co(NHs)sNO]** and [Co(NH3)sONOJ?* / [Co(NHs)sNO2]?* 31X [Co(NHs)sONOJ?*

ANSWERS FOR SET 1:

=

¢ (6 - hexaammine complex)

2. c(en - ethylenediamine is bidentate)

3. c(+3in Ks3[Fe(CN)e])

4. c([Co(en)s]Cls - chelate due to bidentate en)
5. a(Hexamminecobalt(lll) chloride)

6. c (ClI" is negatively charged)



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

b (Tetrahedral - Ni(0) with sp? hybridization)

b (NO,™ can bond through N or O - ambidentate)

b (4 - two NH;s + two CI™ ligands)

b ([Pt(NH3),Cl,] shows cis-trans isomerism)

a (0 BM - square planar, diamagnetic, Ni?*, d2, low spin)
¢ ([Co(NH:s)6]?* - Co*, d®, low spin, inner orbital)

¢ (+3 in [Cr(H20)6]%Y)

c ([Fe(CN)¢]®~ - Fe3*, d®, low spin, one unpaired electron? Actually paramagnetic. Wait:
[Fe(CN)s]*~ has Fe3* (d°), low spin, one unpaired electron, so paramagnetic. [Fe(CN)s]*"
is diamagnetic. Correction needed.

b (Potassium hexacyanoferrate(lll))

¢ (CO is m-acceptor ligand)

c (6 - each en is bidentate, 3x2=6)

¢ ([Ni(CN)4]* - square planar, dsp?)

¢ (+3 in [Co(en)s]?*)

¢ ([Co(en)s]** shows optical isomerism)

b (1.73 BM - one unpaired electron, low spin Fe3*)
¢ (CN~ is strong field ligand)

a (0 in [Ni(CO)a] - Ni(0))

¢ ([Co(NH:s)e]?* - Co®*, d®, low spin, diamagnetic? Actually: Co3* d®, low spin (t.g®), no
unpaired electrons, diamagnetic. So none? Let's check: [Zn(NH3),]** - diamagnetic,
[Ni(CN)4]* - diamagnetic, [Co(NHs)s]** - diamagnetic, [Fe(CN)s]*~ - diamagnetic. All
diamagnetic? Possibly [Fe(CN)¢]3~ is paramagnetic.

a (Diamminedichloroplatinum(ll))
d (Both en and EDTA are polydentate)
¢ (Octahedral - coordination number 6)

a ([Ni(CO)a] - sp?® hybridization, tetrahedral)



29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

45.

46.

47

48.

49.

50.

b (+2 in hemoglobin - Fe?*)

a ([Co(NH3)sNO;]** - NO,™ can be nitro or nitrito)

d (4.90 BM - high spin Co3*, d®, 4 unpaired electrons)

d (F is weak field ligand)

¢ (+3 in vitamin B, - Co?*)

b (cis-[Pt(NHs).Cl,] - cisplatin, anticancer drug)

a (Dichlorobis(ethylenediamine)cobalt(lll) chloride)

a (NHs is neutral ligand)

c (6 in hemoglobin - Fe?* coordinated to 4 N of porphyrin + 1 N of histidine + 1 0,)
¢ ([NiCl;)* - tetrahedral, sp3)

c (+6 in K>Cr,0,)

a ([Co(NH3)sBr]SO,4 and [Co(NH3)sSO,4]Br - ionization isomers)
a (0 BM - Co**, db, low spin, no unpaired electrons)

¢ (F" is m-donor ligand)

¢ (+2 in [Pt(NHs),Cl;] - Pt**)

a ([Ag(NHs),]* used in silver mirror test and photography)

b (Tetracarbonylnickel(0))

¢ (NHs is monodentate)

. ¢ (6 - hexaammine complex)

b ([Ni(CN)4]* - dsp? hybridization, square planar)
¢ (+2 in [Cu(NHs)4]** - Cu?*)

a ([Cr(H20)6]Cls and [Cr(H,0)sCl]Cl>-H,0 - hydrate isomers)



