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Answer all Questions 

1. The following transition metal chlorides (a-c) undergo hydrolysis/ligand displacement reaction 

in aqueous solution in the absence of any complexing agents. Write down the final product(s) 

along with the balanced chemical equation for each. (a) TiC14 (b) VC14 (c) [CoCl4]2
- (6) 

2. Cr(III) and Fe(III) undergo stepwise hydrolysis in aqueous solution and yield dimeric products. 

Write down the structure of the products with their names and give the stepwise chemical 

reactions. (4) 

3. The stepwise formation constants (K1, K2 and K3) for the reaction of 'ethylene diamine' with 

[Fe(H20)6f+ and [Cu(H20)6]2+ are given below: (a) Account for the very low K3 in the case of 

[Cu(H20)6]2+ complex. (b) draw the absolute configuration (A/1:!.) of [Fe(en)3]2+ (c) write down 

the possible isomers of [Cu(H20)2(en)2]2+ (3+1+ 1) 

Complex Kt K2 K3 
[Fe(H20)6] 2+ -104.3 -103.3 -102 

[Cu(H20)6)2+ -109.8 -108.2 -1o-2.2 

4. The oxidative addition reaction of Ch with a four coordinate square planar complex IrCl(PMe3)3 

yields two six-coordinate isomers. Write the structures of both isomers. (2) 

5. The reaction of anionic glycine ligands with Co(III) yields two isomers of hexa-coordinate cobalt 

complexes. ~ketch the two isomers. (2) 

6. (a) Rationalize why the following octahedral osmium(VI) complex [Os(0)2(0H)4]2· is 
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diamagnetic? (b) Consider the group 8 elements Fe, Ru and Os. Both Os and Ru have similar 

metallic radius whereas the metallic radius of Fe is smaller than Ru- Explain why? (2+3) 

7. Ytterbium resembles the latter lanthanides in its chemistry- Justify. (~) 

8. TiO has metallic conductivity whereas NiO is a poor conductor- Rationalize. (3) 

9. Write the ground state electronic configuration of Eu, Gd and Yb in their +2 and +3 oxidation 

state (atomic number: Eu-63; Gd-64; Yb-70). (3) 

10. The stepwise displacement of all the ligands in hexaaqua rhodium(III) complex by chloro ligand 

yields hexachloro complex as a final product. Write down the structure and isomerism (if 

applicable) of the complexes in each step. (4) 
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11. Following are the redox potential diagrams of group 7 met_als Mn, Tc andRe in aqueous acidic 

solution. (a) Find out the reduction potential A, B and C. (b) Briefly discuss the chemical 

properties the _three elements with the help the redox diagrams. (c) braw the chemical structure 

(3+ 4+1) 
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(Mno4r Mn02 ... Mn + Mn --. Mn 

I A t 
+0.78 +0.90 +0.30 2+ +0.40 

(Tco4r Tc02 Tc3+ Tc ~Tc 

I B t 
+0.51 +O.i6 +0.30 

[Reo4r Re02 Re3+ Re 

I c t 
12. Explain the various steps involved in the extraction of uranium from its ore. Provide balanced 

chemical equation for each step. (5) 

13. How uranium and plutonium are reprocessed in the nuclear industries? (5) 

14. (a) Draw the chemical structure of DTP As- (b) Comment on the stability constants (log 13) for the 

complexes of Fe(III), I::.a(III) and Lu(III) ions with F-, DTPA5- and SCN- in aqueous solution. 

(1+4) 

Ions F- DTPAs- SCN-

Fe( III) 5.2 28 5.2 
La(III) 2.67 19.5 0.23 

Lu(III) · 3.61 22.4 0.52 
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