COORDINATION COMPOUNDS - SET 3

1. Which of the following is the central metal atom in K3[Fe(CN)e]?
Ks[Fe(CN)s] # Freatfaf@a & & #la Fdw urg AT 32

(a) K

(b) Fe

(e)C

(d)N

2. The oxidation state of chromium in [Cr(CO)e] is:

[Cr(CO)s] H PIfATH A HTFHIHToT 3r9EdT 8
(a)o

(b) +2

(c) +3

(d) +6

3. Which of the following ligands is tetradentate?
famfaf@a & @ sla agdgs s &
(a) en

(b) trien (triethylenetetramine) / ET8UT (SBUTA I CTHIT)
(c) EDTA
(d) dien

4. The geometry of [Ni(CN),s]>" is:

[Ni(CN),)2- T safafa &

(a) Tetrahedral / TTSHerhIT

(b) Square planar / T THATAT

(c) Octahedral / 3TSEHeThIT

(d) Linear / 3f@%

5. Which of the following complexes is diamagnetic and tetrahedral?
ffaf@a & & si9 @1 d5a vfagedr 3k ageradr @2

(a) [Ni(CO)a]
(b) [NiCla]*



(c) [CoCl4)*

(d) [FeCla]"

6. The IUPAC name of [Co(NHs)4Cl;]Cl is:
[Co(NH3)4Cl,]Cl &T IUPAC TTH &

(a) Tetraamminedichlorocobalt(l11) chloride / mm(lll) FARES
(b) Dichlorotetraamminecobalt(lll) chloride / STEFARICCIUH IR IaTeC(Ill) FARTSS

(c) Cobalt(11l) tetraamminedichloride chloride / ®aTeE(ll) mm'ﬂ%? FARISS
(d) Tetraamminecobalt(lll) dichloride chloride / eETTHIARIATEE(1Il) SEFARISS FARISS

7. Which of the following is a m-donor ligand?
faafaf@a & ¥ FiT naar s @2

(a) CO

(b) CN-

(c) F~

(d) NH;

8. The coordination number of nickel in [Ni(DMG),] is:
[Ni(DMG),] H ol &1 3uugHdSd WEAT §:
(a) 2

(b) 4

(c)6

(d)8

9. Which of the following complexes shows optical isomerism but not geometrical isomerism?

frafaf@a & @ Fla a1 Fa yariy gaEgaar qufar ¢ afdT safady
FATGIGdT ART?

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

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

(c) [Co(en)s)?*

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

10. The magnetic moment of [Fe(CN)s]*" is:
[Fe(CN)e]*~ T Jaehrar JTEOl &

(a) 0 BM
(b) 1.73 BM



(c) 4.90 BM
(d) 5.92 BM

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

(a) [Ni(CO)a]

(b) [Ni(CN)a]*

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

(d) [Fe(CN)e]*

12. The oxidation state of iron in [Fe(CO)s] is:

[Fe(CO)s] A TR Y TFEIRIOT HTEAT §:

(a)-2

(b) O

(c) +2

(d) +5

13. Which of the following complexes is paramagnetic and octahedral?
frrafaf@a & @ Fla a1 ga IqgahT ’R rchahT 72
(a) [Co(NHs)e]**

(b) [Fe(CN)e]*

(c) [Ni(CO)a]
(d) [CoFe]*"

14. The IUPAC name of [Pt(NH3s)4][PtCl4] is:

[Pt(NHs)4][PtCls] T IUPAC ATH &:

(a) Tetraammineplatinum(ll) tetrachloroplatinate(ll) / ag'l'l'ﬂ:ﬁ?lﬁﬁ?lﬂ(ll)
TR feate(Il)

(b) Platinum(ll) tetraammine tetrachloroplatinate(ll) / 'fo‘ﬁ?m'(ll) ﬁgl'l'ﬂﬂ?l'
TrFARICA (1)

(c) Tetraammineplatinum tetrachloroplatinate / eETTHIATA AT TeTFaRITdfeaT
(d) Ammonium platinum chloride / IAfAEH e Tﬁmﬁ?

15. Which of the following ligands is both o-donor and n-acceptor?

ffaf@d # @ s a1 T ograr 3R n-ad Q= 2
(a) NHs3



(b) H0
(c) co
(d) F-

16. The coordination number of cobalt in [Co(NO,)e]3 is:

[Co(NO,)s]* & FldTee N IqHgHANTA HEAT &
(a)3
(b) 4
(c)6
(d) 8

17. Which of the following complexes is square planar and diamagnetic?
famafaf@a & & wla @1 gFa Tt gwady Ak gfaged 32
(a) [Ni(CO)a]

(b) [NiCla]*

(c) [Ni(CN)a]*

(d) [CoCla]*

18. The oxidation state of cobalt in [Co(H,0)6)** is:
[Co(H,0)¢]** H FiaTee &I ATFHIHIOT IFTEAT §:
(a) +1
(b) +2
(c) +3
(d) +4

19. Which of the following complexes shows ionization isomerism with [Co(NH3)sBr]SO,?
frafaf@a & @ Fla A1 FF [Co(NH;)sBr]S0, F T AT FATGIGAT GeuTam g2
(a) [Co(NH3)sS0,4]Br

(b) [Co(NH3)4Br2]SO4

(c) [Co(NH3)6]BrSO,

(d) [Co(NH3)sBr2]SO4

20. The magnetic moment of [Co(NH3)e]?* is:
[Co(NHs)s]** FT Taehrar JTeol &

(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 halides?
gassl & v aF el 1 G F7 FiaT ar 2

(a) F <Cl"<Br <I-

(b)I"<Br <Cl"<F

(c)F<I"<Br <CI-

(d)ClI"<Br <I"<F

22. The oxidation state of manganese in [MnO,4]" is:
[MnO,]" & Aerelior &Y TR AT §:

(a) +2

(b) +4

(c) +6

(d) +7

23. Which of the following complexes is used in the estimation of Ni?*?

Niz* & e # Amafaf@a & & frw wga 1 w3 R smar 82
(a) [Ni(CO)a]

(b) [Ni(DMG),]

(c) [Ni(CN)a]*

(d) [Ni(NH;)e]**

24. The IUPAC name of [Cu(NHs)4]S0, is:

[Cu(NH3)4]SO4 FT IUPAC ATH &:

(a) Tetraamminecopper(ll) sulfate / W(II) Hohe
(b) Copper(ll) tetraammine sulfate / ﬁ'CIT(II) ﬁgl'l'ﬂfl?l' Hothe
(c) Tetraamminecopper sulfate / a@ﬂm’w Hethe

(d) Ammoniated copper sulfate / HAATRE FIUT Aehe

25. Which of the following is a monodentate ligand that can be ambidentate?
Prefafda & ¥ # Taiges Il § 1 SRkgE o wEar ¥

(a) NHs3

(b) CO

(c) NO,~

(d) en

26. The coordination number of iron in Prussian blue is:

YfAer oo # IR Y SUREHAIST HEAT 8



(a)a
(b) 5
(c)6
(d) 8

27. 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]*

28. The oxidation state of chromium in [Cr(NH3)¢]3* is:
[Cr(NH3)6]** H RIAIH T 3iterdiepor g &
(a)o

(b) +2

(c) +3

(d) +6

29. Which of the following complexes shows fac-mer isomerism?
frrfaf@a & & Fla w1 d5a b7 FATGITar gufar g2
(a) [CO(NH3)5]3+

(b) [Co(NH;)sCls]

(c) [Co(en);]**

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

30. The magnetic moment of [Fe(CN)s)>" is:
[Fe(CN)]> T TahTr JTEOT 3

(a) 0 BM

(b) 1.73 BM

(c) 2.83 BM
(d) 5.92 BM

31. Which of the following ligands is in the correct order of increasing field strength?

ArrRRa A a sl oz v ammt s T @ Fa A &
(a) HO < NHs; < en < CN-
(b) CN- < en<NHs; < H,0
(c) NH: <H,O0<en< CN~
(d) en < NH3 < H,0 < CN-



32. The oxidation state of cobalt in [Co(NH3)sCI]Cl, is:
[Co(NHs)sCIICl, H FiaTee dT ATFHIHIOT FTEAT §:
(a) +1
(b) +2
(c) +3
(d) +4

33. Which of the following complexes is used in silver mirror test?

e AW ¢ve & feafaf@a & & frw wga F1 v B Srar @2
(a) [Ag(NHs).]*

(b) [Ag(CN).]-

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

(d) [AgCl,]"

34. The IUPAC name of [Fe(H,0)6]Cls is:

[Fe(H20)s]Cl; T IUPAC TH &:

(a) Hexaaquairon(lll) chloride / SFATTFATIHTAIA(II) FARTSS
(b) Iron(Ill) hexaaqua chloride / TAXA(IIl) gFHTTFAT FARISS
(c) Hexaaquairon chloride / EFATTFATIHAIA FARISS

(d) Ferric hexaaqua chloride / $R&% §FATTFaT FARESS

35. Which of the following ligands can act as bridging ligand?

farafaf@a # & Fla a1 @itz dgelt dhlls & w7 F FF FT wFAT 2
(a) NH;

(b) OH-

(c) CO

(d) en

36. The coordination number of copper in [Cu(en),]** is:
[Cu(en),)?* & FTIX HT ITWEHIISST WEAT &

(a) 2

(b) 4

(c)6

(d)8

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

farafaf@a & & Fla @1 g5 agehah A gfagahr @2



(a) [Ni(CO)a]
(b) [NiCls)*
(c) [CoCla)*
(d) [FeCla]

38. The oxidation state of platinum in [PtCl¢]? is:
[PtCl]* H Tolfestar &Y TerdiIor rawam §:
(a) +2

(b) +3

(c)+4

(d) +6

39. Which of the following complexes shows hydrate isomerism?

fafaf@a & & #la o 9ga Jadiee wAEgaar gutar §?

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

(b) [Cr(H20)6]Cls and [Cr(H,0)sCl]ICl,-H,0 / [Cr(H,0)6]Cls 31X [Cr(H,0)sClICl,-H,0

(c) cis-[Pt(NHs),Cl,] and trans-[Pt(NHs).Cl,] / RA-[Pt(NH;),Cl,] 31X ER-[Pt(NH;).Cl,]
(d) [Co(NH3)sNO]** and [Co(NH3)sONOJ?* / [Co(NH3)sNO,]** 31X [Co(NHs)sONOJ**
40. The magnetic moment of [Mn(H,0)¢]** is:

[Mn(H,0)s]?* T Faehrar JTeol &

(a) 1.73 BM

(b) 2.83 BM

(c) 3.87 BM
(d) 5.92 BM

41. Which of the following is the correct spectrochemical series for some common ligands?
F6 WA dhtsl & AT @ SeermEfas Aot s & 32

(@)I"<Br <Cl"<F <OH <H0<NH;<en<CN < CO
(b)) CO<CN - <en<NH3;<H,O0<OH <F <Cl"<Br <I-

(c) Both are correct / a=r gl %
(d) Neither is correct / 1§ 8 TE il
42. The oxidation state of iron in [Fe(EDTA)]  is:

[Fe(EDTA)]- & 3TAT Y TFHIHIOT IHTEAT &
(a) +1



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

43. Which of the following complexes is present in chlorophyll?
RrafafRa # ¥ #l a1 g Foifee o suRtud g ¥

(a) Iron complex / ATAIA W

(b) Magnesium complex / AfifRaw Hﬁﬁl’

(c) Cobalt complex / ®eTee Hgﬁ'

(d) Nickel complex / forver W

44, The IUPAC name of [Co(SCN),)*" is:

[Co(SCN)a]>~ FT IUPAC AITH &:

(a) Tetrathiocyanatocobaltate(ll) ion / ETATAATIACIHIETECE(1l) AT
(b) Cobalt(ll) tetrathiocyanate ion / ®IaTee(ll) STTATAHTIAC Tl

(c) Tetraisothiocyanatocobaltate(ll) ion / WWW(II) AT
(d) Tetrathiocyanato-S-cobaltate(ll) ion / CETUTNHIT1Cl-TH-haTeee(Il) 3T

45. Which of the following is a chelating agent used to remove heavy metal poisoning?
famafaf@a & @ sl ot urg Rweaar @ w3 F AT wgaa fafr sfwds
&

(a) EDTA
(b) DMG
(c) en
(d) co

46. The coordination number of zinc in [Zn(CN)4)*" is:
[Zn(CN),]* & oI &Y 3Uggadis T&dT ¢

(a) 2

(b) 4

(c)6

(d)8

47. Which of the following complexes has both o and nt bonding with metal?

farafaf@a # & fFw @5 & U419 F T o AR n T T @ &2



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

(b) [Ni(CO)4]

(c) [CoFe]*"

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

48. The oxidation state of gold in [Au(CN).]" is:
[Au(CN),]" H s dT ATFHTHIOT FTEAT §:
(a) +1

(b) +2

(c) +3

(d) +4

49. Which of the following complexes shows optical isomerism?

fafaf@a & @ #la @ vga veriT gaEgadr g 82

(a) [Co(NH3)e]**
(b) [Pt(NHs).Cl,]
(c) [Co(en)s]?*
(d) [Ni(CO)4]

50. The magnetic moment of [Co(H,0)e]?* is:
[Co(H,0)e]?* T TahIT ITETT ¢

(a) 0 BM

(b) 1.73 BM

(c) 3.87 BM

(d) 4.90 BM

ANSWERS FOR SET 3:
1. b (Feis central metal atom)
2. a(0in [Cr(CO)¢] - Cr(0))
3. b (trien - triethylenetetramine is tetradentate)
4. b (Square planar - Ni**, d®, low spin)
5. a([Ni(CO),] - tetrahedral, diamagnetic, Ni(0))
6. a (Tetraamminedichlorocobalt(lll) chloride)

7. c(F is m-donor ligand)



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

b (4 - each DMG is bidentate, 2x2=4)

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

a (0 BM - Fe?*, d®, low spin, no unpaired electrons)

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

b (0 in [Fe(CO)s] - Fe(0))

d ([CoFe)?* - octahedral, high spin, paramagnetic)

a (Tetraammineplatinum(ll) tetrachloroplatinate(ll))

¢ (CO is both o-donor and mt-acceptor)

c (6 - hexanitro complex)

¢ ([Ni(CN)4]* - square planar, diamagnetic)

b (+2 in [Co(H,0)6)** - Co**)

a ([Co(NH3)sS0O,4]Br is ionization isomer)

c (3.87 BM - Co?, d’, high spin, 3 unpaired electrons)
b (I < Br- < CI" < F~ - increasing field strength)

d (+7 in [MnO4]")

b ([Ni(DMG),] - nickel dimethylglyoximate, used in qualitative analysis)
a (Tetraamminecopper(ll) sulfate)

¢ (NO;" is monodentate but can be ambidentate)

c (6 in Prussian blue - Fe coordinated to 6 CN- ligands)
b ([Ni(CN)4]* - dsp? hybridization, square planar)

¢ (+3 in [Cr(NH3)¢]3* - Cr3*)

b ([Co(NH;s)sCls] shows fac-mer isomerism)

b (1.73 BM - Fe3*, d*, low spin, one unpaired electron)
a (H20 < NH; < en < CN™ - increasing field strength)

¢ (+3 in [Co(NHs)sCI]Cl; - Co3*)

a ([Ag(NH3s),]* used in Tollens' test for aldehydes)



34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

45.

46.

47.

48.

49.

50.

a (Hexaaquairon(lll) chloride)

b (OH™ can act as bridging ligand)

b (4 - each en is bidentate, 2x2=4)

a ([Ni(CO)a] - tetrahedral, diamagnetic)

c (+4 in [PtCl¢]* - Pt*)

b ([Cr(H20)6]Cl; and [Cr(H,0)sCl]Cl>:H20 - hydrate isomers)
d (5.92 BM - Mn?**, d®, high spin, 5 unpaired electrons)

a (Correct spectrochemical series)

¢ (+3 in [Fe(EDTA)]" - Fe3*)

b (Magnesium complex - Mg?* in chlorophyll)

a (Tetrathiocyanatocobaltate(ll) ion - S-bonded)

a (EDTA used as chelating agent in heavy metal poisoning)
b (4 in [Zn(CN)4)* - tetrahedral)

b ([Ni(CO)a4] has both ¢ and it bonding via back bonding)

a (+1in [Au(CN);]" - Au*)

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

c (3.87 BM - Co?, d’, high spin, 3 unpaired electrons)



