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nswer all questions Time Allowed: One hour

CH 201-COORDINATION CHEMISTRY & MAIN GROUP CHEMISTRY

@) Describe the postulates of Werner’s theory of co-ordination compounds.
. (20 Marks)
b) Define the terms “Ligand” and “Co-ordination numbers” with suitable examples.

(20 Marks)

(¢) What is the coordination number and oxidation state of the metal ion {1 the following

complexes? ' ' R H
. A |
( [Cr(en)2CLs]Br
(i) [NiCls]*

(iii) [Co(ONO)(NH3)5]SO4
(iv) [Pt(NH3)4][PtCl4]

, (20 Marks)
d) Write down the structures of following polynuclear complexes.

(i) Tetrabis(ethylenediammine)-i-amido-p-hydroxodicobalt(III) sulphate
(i) Tetrammine-p-dihydroxo bis(ethylenediammine)dicobalt(I1I) chloride
(iii) Sodium tetraiodozincate(Il) ion

(iv) Dichlorotetrathiocyanatochromium(III) ion

(20 Marks)
Contd...



() Write down the systematic name for each of the following complexes
(1) K[Cr(0x)2(H20)2].3H.0
(i1) CrCls(py)3

(iii) [CoCI(NH3)5]CL

(iv) [NiCI(NHz3)(en)2]CI

2 (a) Discuss the following with reference to coordination compounds.
(i) Coordination position isomerism

(ii) Nephlauxetic effect

(
(b) Give the names and illustrate all types of isomers that dfe possible in an

complex compound of one cobalt(1II) ion, two en molegules two chlorid

£

one nitrate ion.

) S

(©) Drajvg. the possible isomer(s) for each of tI;e following cdordinatibn compl
(i) Linkage isomer of [Cr(H20)s(NO2)]I

(ii) Coordination-sphere isomer of [Co(o-phen)2(N H3)(SCN)]CI

(iii) Stereoisomer of the octahedral complex, [Fe(en)(C204)Bra]

(iv) Stereoisomer of the square planar complex, [Pd(PPh3),BrCl]
(Hint:PPh; = triphenylphosphine, a monodentate ligand that
bonds through the P atom)



(d) (i) Write down the electron configuration of Fe(CN)s]*~ as t¢* eg? (give x and ).
(ii) Calculate the CFSE (in units of Ao) for d° - d° high spin complexes and draw a

ot
piot o

e

(ii1) For which electron configurations have Zero CFSE in high/low-spin?
(20 Marks

(¢) Explain the given magnetic moment of the following compound on the basis of

VBT and CFT.
Compound Magnetic moment (B.M)
K3[Fe(CN)s] 5.9
[Co(NH3)6]Cl3 | 0.0
[Ni(H20)]Cl, T

(f) Hydrogen can.be placed with alkali metals or with halogens. Give fou

F

reasons for each and explain why it is pla:éed in period I.

(20 Marks’
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