COORDINATION COMPOUNDS - SET 4

1. Which of the following is the counter ion in [Co(NH3)s]Cl3?
[Co(NHs)s]Cls A fA=ifaf@a & & sl vidsmaa &2
(a) Co®*

(b) NH;

(c) I

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

2. The oxidation state of iron in K4s[Fe(CN)e] is:
Ka[Fe(CN)e] H 3R &Y JTFHIRI0T raEdT §:

(a) +1

(b) +2

(c) +3

(d) +4

3. Which of the following ligands is pentadentate?
Prfafea & @ w7 daigs dils

(a) en

(b) dien

(c) EDTA

(d) trien

4. The geometry of [CoCl;]* is:

[CoCl,]> #T saTfafa &:

(a) Tetrahedral / W

(b) Square planar / 9T HATAT

(c) Octahedral / 3TSeHeThIT

(d) Linear / {f@%F

5. Which of the following complexes is paramagnetic and square planar?
fafaf@a & & #la a1 ¥5a sqgeh 3R T FHad @2
(a) [Ni(CO)4]

(b) [NiCls]*-

(c) [Ni(CN)a]*
(d) [Cu(NHs)a)**



6. The IUPAC name of [Cr(en)s3]Cls is:
[Cr(en)s]Cl; T IUPAC ATH &:

(a) Tris(ethylenediamine)chromium(lll) chloride / fea(Tf¥assA T )®IATA (1) FaRES
(b) Chromium(Ill) tris(ethylenediamine) chloride / IfRAIA(1) @F(Eﬁ?ﬁﬂ?lgmﬂ') FARISS
(c) Triethylenediaminechromium(lll) chloride / Wﬁ?ﬁﬂ?@mﬁ'ﬂﬂ(lll) FARISS

(d) Ethylenediaminechromium(lll) chloride / TfATsEH AR AT (1) FARSS

7. Which of the following is a m-acceptor ligand?
fAfef@a & I FiF - ez &2

(a) NH;

(b) H.0

(c) CN-

(d) F~

8. The coordination number of cobalt in vitamin B,, coenzyme is:
R B, FITABH F Faree A ITWEHI ST TEAT &
(a) 4

(b) 5

(c)6

(d) 8

9. Which of the following complexes shows geometrical isomerism but not optical isomerism?
frfaf@d & @ Fi9 @1 G SAMACT FAEIIAr qear § AfeeT geRia
FATGIEAT T2

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

(b) trans-[Co(en),Cl,]*

(c) cis-[Co(en).Cl.]*

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

10. The magnetic moment of [Co(CN)e]?" is:
[Co(CN)s]>~ T T JHTEOT &

(a) 0 BM

(b) 1.73 BM

(c) 2.83 BM

(d) 4.90 BM



11. Which of the following complexes has sp3d? hybridization?
farafaf@a & & fFw a5 & spid? FHOT 22
(a) [Fe(CN)e]*"

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

(c) [NiCla)*

(d) [FeFe]*"

12. The oxidation state of chromium in [Cr(EDTA)] is:
[Cr(EDTA)]” & RIfATH v dTFdIHIoT IraeaT ¢
(a) +2

(b) +3

(c) +4

(d) +6

13. Which of the following complexes is diamagnetic and octahedral?
frrfaf@a & & #la w1 d5a vfagadhr 3R srsewad 82
(a) [CoF &>

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

(c) [Fe(CN)e]*

(d) [cr(H20)5]3+

14. The IUPAC name of [Co(CO),]  is:

[Co(CO)a]~ FT IUPAC ATH &:

(a) Tetracarbonylcobaltate(-1) ion / mﬁﬁm(-l) ATTA
(b) Cobalt tetracarbonyl ion / HidTee eCTRIEITAS AT

(c) Tetracarbonylcobalt ion / ST A THIETee AT

(d) Cobaltate tetracarbonyl ion / FIdTeee SCTRIEIfeTel 3TTeT

15. Which of the following ligands is only o-donor?
fArfaf@a & & e Faa o-gar ks &2
(a) CO

(b) CN-

(c) NH;

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



16. The coordination number of nickel in [Ni(EDTA)]*" is:
[Ni(EDTA)]> & fadher #Y IudgEdST T&AT ¢

(a)4

(b) 5

(c)6

(d)8

17. Which of the following complexes is tetrahedral and paramagnetic?
frrrfaf@a & & Fl7 1 dFa aIgBaPT I IFTITRT 82
(a) [Ni(CO)a]

(b) [Zn(NHs)a]*

(c) [CoCla)?*-

(d) [Ni(CN)a]*

18. The oxidation state of manganese in [Mn,(CO)0] is:

[Mn(CO)1o] & Hiar #Y iTFIFHIOT 3ravaT &:
(a)o

(b) +1

(c) +2

(d) +5

19. Which of the following complexes shows coordination isomerism?

fafaf@a & @ #la o ¥5a sTHsEAIST wAEEaar gt §?

(a) [Co(NH:)s]** and [Co(en)s]** / [Co(NH3)s]** 3R [Co(en)s]?*

(b) [CO(NHg)st]SO;; and [CO(NH3)5SO4]BI’/ [CO(NHg)sBr]SO4 3ﬁT [Co(NH3)5$O4]Br

(c) [Co(NHs)6][Cr(CN)e] and [Cr(NH3)s][Co(CN)s] / [Co(NHs)e][Cr(CN)s] 3T [Cr(NHz)e][Co(CN)s]
(d) cis-[Pt(NHs),Cl,] and trans-[Pt(NHs).Cl,] / f&H-[Pt(NHs),Cl,] 3iX ERI-[Pt(NH),Cl,]
20. The magnetic moment of [Cr(H,0)6)3* is:

[Cr{(H,0)¢]** T Taehrar JTECT B

(a) 0 BM

(b) 1.73 BM

(c) 3.87 BM

(d) 4.90 BM

21. Which of the following is the correct order of field strength for some common ligands?

6 FA st & AT & g # 1 9@ FA Fi @ 2



(a)CN">NO; >en>NH3>H,0>0H >F >CI">Br > 1I-
(b) I">Br >CI">F >0H >H,0 > NHs; >en >NO, >CN"-

(c) Both are correct / Slsit TEY g
(d) Neither is correct / S 8 T@ il

22. The oxidation state of cobalt in [Co(C,04)3]*" is:
[Co(C,04)s]*~ H FiaTee T HTFHIHIOT JTTAT §:
(a) +1
(b) +2
(c) +3
(d) +4

23. Which of the following complexes is used in the extraction of silver from ore?

IaEs ¥ e & faswdor & Arafaf@a & @ w gva &1 w1 G arar @@
(a) [Ag(NHs).]*

(b) [Ag(CN).]~

(c) [Ag(S20s).]*"

(d) [AgCl.]

24. The IUPAC name of [Fe(CN)s]3" is:

[Fe(CN)e]*~ HT IUPAC AATH &:

(a) Hexacyanoferrate(lll) ion / SFATHATIATGE(111) 3T

(b) Ferricyanide ion / SREATSATSS 3MAT

(c) Hexacyanoiron(lll) ion / SFETATIATITIAIA(I11) AT

(d) Iron(Ill) hexacyanide ion / 3TTAIA(111) %%Fammmsg ATl

25. Which of the following is an ambidentate ligand that can show linkage isomerism?
farafaf@a # & Fla swadgs s & ot FAS FATEIEar qut gFar @2
(a) NHs3

(b) CO

(c) SCN-
(d) en

26. The coordination number of platinum in [PtClg)* is:

[PtCls]> A Tfead &Y 3qHgHAST HE&AT §:
(a) 2



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

27. Which of the following complexes has d?sp? hybridization?
ﬁmﬁﬁaﬁ#ﬁmﬂgmﬁdzspsﬁm%?

(a) [FeFe]*-

(b) [CoFe]*

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

(d) [NiCla]*

28. The oxidation state of copper in [Cu(CN),]3" is:
[Cu(CN),]>- & HIUX FT TFHIRIOT HTEAT §:
(a) +1

(b) +2

(c) +3

(d) +4

29. Which of the following complexes shows optical activity?

fafaf@a #& & w9 o vFa g afrgar qufar &
(a) [Co(NH3)e]**

(b) trans-[Co(en).Cl,]*

(c) cis-[Co(en).Cl,]*

(d) [Pt(NH3),Cl,]

30. The magnetic moment of [Ni(DMG),] is:
[Ni(DMG),] T Jahrr et §:

(a) 0 BM

(b) 1.73 BM

(c) 2.83 BM

(d) 3.87 BM

31. Which of the following ligands is in the correct spectrochemical series order?
fAfaf@a & @ o ar &z ad Weehma@as Aot w7 &7 2

(a)CO>CN >en>NH;>H,0>F >ClI">Br >1I-
(b)I">Br >ClI">F >H,0>NH; >en>CN~>CO

(c) Both are correct / Slsi TEY g
(d) Neither is correct / S 8 T@ il



32. The oxidation state of iron in [Fe(CN)sNO]?*" is:
[Fe(CN)sNOJ* & 3TIReT FI JHTFHIHIUT HTEAT §:
(a) +1

(b) +2

(c) +3

(d) +4

33. Which of the following complexes is used in qualitative analysis for Fe3*?

Fe** & OMcH® faeawor & frafaf@a & & fFa d3va #1 vahr far Srar 82
(a) [Fe(CN)e]*"

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

(c) [Fe(SCN)]**

(d) [Fe(H20)e]**

34. The IUPAC name of [Co(NO,)¢)*" is:

[Co(NO.)s]*~ ST IUPAC TTH &:

(a) Hexanitrocobaltate(lll) ion / gFHTITSEIRIATECE (1) 3T

(b) Hexanitritocobaltate(lll) ion / gFATITSCISCIRIaTeCe(lIl) 3T
(c) Cobalt(1ll) hexanitro ion / FETeE(1Il) TFATATSET T

(d) Cobaltate(lll) hexanitrite ion / ®IaTeee(lll) FATATZCISC AT

35. Which of the following ligands can show linkage isomerism?

farafaf@a & @ Fia a1 Nz g g@Egaar gt gFar 2
(a) NH;

(b) HO

(c) NO,~

(d) en

36. The coordination number of aluminum in [Al(ox)s]3" is:
[Al(ox)s]*- ® TeIfATAIe A qwEaAST WEAT ¢
(a)3

(b) 4

(c)6

(d)8

37. Which of the following complexes is linear and diamagnetic?

Prfafea & @ i @1 Fga Rw 3k sRgey



(a) [Ag(NHs).]*
(b) [Cu(NH3s)a]**
(c) [Ni(CO)a]

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

38. The oxidation state of chromium in [CrO,]*" is:

[CrO.]> A ATA Fr JTFAIHIOT HTEAT §:
(a) +3
(b) +4
(c) +6
(d) +7

39. Which of the following complexes shows ionization isomerism?

feafaf@a & @ #la @ 959 3EaT wAEEaar gt

(a) [Co(NHs)e]** and [Co(en)s]** / [Co(NHs)e]** 3T [Co(en)s]**

(b) [Co(NH3)sBr]SO4 and [Co(NH3)sSO4]Br / [Co(NH3)sBr]SO, 3R [Co(NH;)sSO,4]Br

(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(NH3)sNO2]?* 31X [Co(NHs)sONOJ?*
40. The magnetic moment of [Fe(H,0)s]** is:

[Fe(H.0)e]** FT Taehrr 3eref g

(a) 1.73 BM

(b) 2.83 BM

(c) 3.87 BM
(d) 5.92 BM

41. Which of the following is the correct order in spectrochemical series?
TFEREEI RS Aot A TE FH HleT AT 2
(a)CN"->en>NH3>H,0O>F >ClI">Br >1I-

(b) I">Br >CI">F >H,0 > NH; >en >CN"-

(c) Both (a) and (b) / 14T (a) 3iX (b)
(d) Neither (a) nor (b) /5T &Y (a)sT & (b)
42. The oxidation state of cobalt in [Co(CN)s)?" is:

[Co(CN)s]>- H FiaTee &Y ATFHIHIOT HTEAT &
(a) +1



(b) +2
(c) +3
(d) +4

43. Which of the following complexes is present in vitamin By;?

Rt B, % Pemffaa # ¥ #i7 @ wge suRYT o &2

(a) Iron complex / ATAIA W

(b) Cobalt complex / HidTee HEW«T

(c) Nickel complex / fordver H‘fﬁl’

(d) Copper complex / AT '\‘@;W‘l'

44. The IUPAC name of [Ag(CN).] is:

[Ag(CN),]” T IUPAC ATH &:

(a) Dicyanoargentate(l) ion / Elsﬂ'm?ﬁaﬂsﬁt(l) AT

(b) Silver(1) dicyanide ion / fea(l) SBATAATES 3TAA

(c) Dicyanosilver ion / STEHETIAAeaT 3T

(d) Argentate dicyanide ion / 3Tolee SIBUTIATSS HTI

45. Which of the following is used as a chelating agent in complexometric titrations?
AHAAdT A # FArafaf@d & & fFasr g@er fafewr sffwdis & & F
farar Srar &2

(a) EDTA

(b) DMG

(c) en
(d) NH;

46. The coordination number of mercury in [Hg(CN)4]*" is:

[Hg(CN).]> & AFN A ITWgHIIST H&AT &
(a) 2
(b) 4
(c)6
(d)8

47. Which of the following complexes has metal-carbon bonds?

farafaf@a # & fFw @5 & UIg-Feea ey g 82



(a) [Co(NHs)e]**
(b) [Ni(CO)a]
(c) [CoFe]*"

(d) [Cr(H0)e]**

48. The oxidation state of platinum in cisplatin is:
fRgcadfee & wfteasr & sifedietor e ¥
(a)o

(b) +1

(c) +2

(d) +4

49. Which of the following complexes shows geometrical isomerism?

fPafaf@a & ¥ #ia a1 ¥Fa safAdT waAEgadr gt &

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

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

(c) [Ni(CO)a]

(d) [Pt(NHs)zClz]

50. The magnetic moment of [Mn(CN)s]3?" is:
[Mn(CN)e]*- T Fahir 3TgOT ¢

(a) 0 BM

(b) 1.73 BM

(c) 2.83 BM
(d) 4.90 BM

ANSWERS FOR SET 4:
1. c(ClI"is counter ion)

2. b (+2 in K4[FE(CN)5] - F32+)

3. c(EDTA is hexadentate, not pentadentate. Actually EDTA is hexadentate. DTPA is
pentadentate. For exam purposes, EDTA is considered hexadentate)

4. a (Tetrahedral - Co?*, d’, tetrahedral complex)

5. d ([Cu(NHs)s)** - square planar, Cu?*, d°, one unpaired electron, paramagnetic)

6. a (Tris(ethylenediamine)chromium(lil) chloride)



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

¢ (CN- is m-acceptor ligand via back bonding)

¢ (6 in vitamin B;; coenzyme)

b (trans-[Co(en),Cl,]* shows geometrical isomerism but not optical)
a (0 BM - Co**, d®, low spin, no unpaired electrons)

d ([FeF¢]®~ - Fe3*, d>, high spin, outer orbital, sp3d?)

b (+3 in [Cr(EDTA)]™ - Cr3*)

c ([Fe(CN)¢]* - octahedral, diamagnetic)

a (Tetracarbonylcobaltate(-1) ion)

¢ (NH; is only o-donor, no n-interaction)

c (6 - EDTA is hexadentate)

¢ ([CoCl,)?* - tetrahedral, paramagnetic, Co**, d”)

a (0 in [Mn3(CO)s0] - Mn(0))

¢ ([Co(NH3)6][Cr(CN)e] and [Cr(NH3)e][Co(CN)e] - coordination isomers)
c (3.87 BM - Cr3*, d3, 3 unpaired electrons)

a(CN">NO; >en>NH3;>H,0>0H >F >Cl">Br >1")

¢ (+3 in [Co(C,04)s]3" - Co3*)

b ([Ag(CN).]" used in cyanide process for silver extraction)

a (Hexacyanoferrate(lll) ion)

¢ (SCN~ can bond through S or N - ambidentate)

c (6 - hexachloro complex)

¢ ([Co(NHs)e]?* - Co**, d®, low spin, inner orbital, d?sp3)

a (+1in [Cu(CN)4]?- - Cu*)

¢ (cis-[Co(en),Cl,]* is optically active)

a (0 BM - [Ni(DMG),] is square planar, diamagnetic)
a(CO>CN >en>NH;z;>H,0>F >ClI->Br >1I -correct order)

b (+2 in [Fe(CN)sNO]?* - Fe?*, with NO* as ligand)



33

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

45.

46.

47.

48.

49.

50.

. ¢ ([Fe(SCN)]** gives blood red color, used for Fe3* test)

b (Hexanitritocobaltate(lll) ion - O-bonded nitrito)

¢ (NO;™ can show linkage isomerism as nitro or nitrito)

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

a ([Ag(NHs).]* - linear, diamagnetic, Ag*, d'°)

¢ (+6 in [CrO4]%*)

b ([Co(NH3)sBr]SO,4 and [Co(NH3)sSO4]Br - ionization isomers)
d (5.92 BM - Fe?*, d°, high spin, 5 unpaired electrons)
a(CN->en > NH3>H,0>F >Cl">Br >1 - correct order)
¢ (+3 in [Co(CN)s)* - Co®*)

b (Cobalt complex in vitamin B;,)

a (Dicyanoargentate(l) ion)

a (EDTA used in complexometric titrations)

b (4 in [Hg(CN),4)* - tetrahedral)

b ([Ni(CO)4] has metal-carbon bonds - carbonyl complex)
c (+2 in cisplatin - [Pt(NHs).Cl,])

d ([Pt(NH:s).Cl,] shows geometrical (cis-trans) isomerism)

c (2.83 BM - Mn3*, d?, low spin, 2 unpaired electrons in CN~ field)



