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This question paper contains four printed pages, three parts and twenty one questions.

The periodic table is provided at the end.

Part A

Answer any six of the following questions. [6x2=12]

1. What are d-block elements?
2. Many transition metals and their compounds show catalytic properties. Give reason.
3. State Jahn-Teller theorem.
4. Mention any two reasons for the anomalous behavior of fluorine.
5. Draw the structure of [Fe(CO)s].
6. Sketch the structure of haem.
7. Give an example each for a bulk metal and a trace metal that are present in human body.
8. Write the equation for the reaction between Xe and PtFs.
Part B
Answer any six of the following questions. [8 x 6 =48]
9. a) A complex of a transition metal ion with a d® configuration is diamagnetic. Is it an octahedral
or a tetrahedral one? Give reason for your answer.
b) Sketch the structures for [Fe(C20.)]* and trans-[Co(en)2(NHs)a]. (3+3)
10. [Ni(CN)4]* is diamagnetic whereas [NiCls)?> is paramagnetic. Explain the formation of the

11.

12.

complexes using valence bond theory (VBT). Draw the structures of both the complexes.

a) Write the IUPAC names of the following complexes.

i) Ks[Fe(C204)3] i) cis — [PtCl>(NHs3)2] i) [CoClx(en),]CI

b) Write the coordination sphere/formula for the following complexes.

i) Tetraamminechloridonitrito-kNplatinum(lV) sulphate

i) Tris(ethylenediamine)cobalt(lll) ion

i) di-u-hydroxidooctaaquadiiron(lIl) (3+3)

a) State any three postulates of Werner’s theory of coordination compounds.

b) Which of the following in each of the pairs have greater 10 Dq value and why?

i) [Fe(CN)g]* and [Fe(CN)g]*

i) [Co(NH3)s]** and [Ir(NHz)s]** (3+3)
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13. a) Calculate the EAN of Cr in K3[Cr(Br)2(Cl)4] and Pt in [Pt(NH3)e]**.
b) Show Ti*" is paramagnetic. Calculate its magnetic moment. (3+3)

14. a) Draw the facial and meridonial structures of Masbs complex.
b) Write an expression for stepwise stability constant (K1 and K2) and overall stability constant
(B) for the below expression. (M = metal, L= monodentate ligand, ML and ML are complexes
formed)

1

K
M + L F\ ML

K,
ML + L &= ML
(3+3)
15. a) Draw the Born-Haber cycle for the dissociation of hydracid in aqueous solution and obtain
the expression for enthalpy of the same.
b) Between HCIO4 and HCIO, which is a stronger acid. Give reason. (3+3)

16. a) Elucidate the structure of CIFs using VSEPR theory.
b) Explain cooperativity effect in haemoglobin using stepwise binding constants. (3+3)

17. a) Draw the orbital overlap diagram to show bonding in metal carbonyls.
b) i) What is Wilkinson’s catalyst? Mention one of its application.
i) Give an application of Ziegler-Natta catalyst. (3+3)

18. a) Describe the method of separation of lighter and heavier lanthanides from monazite.

b) What is lanthanide contraction? Give any one of its consequences. (3+3)
Part C
Answer any two of the following questions. [5x2=10]

19. On the basis of the following observations made in the aqueous solution of the complexes,
write the formula and assign the secondary valency of the metal.

Serial number Formula Moles of AgCI precipitated per mole of
compound on reacting with excess of
AgNOs3
i) CoCls.4NHs 1
i) NiCl,.6H.0 2
iii) PtCl2.2NHs 0

20. a) The polyhalide ion ICl; is linear in shape. Justify your answer.
b) A compound of xenon is square planar and has two lone pairs of electron. What is the
hybridization of xenon?
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21. a) Among the following ions, identify the ion which gets eluted first in the cation exchange

method. Give reason.
Yb3+, LU3+, Dy3+, Er3+

b) Identify the hapticity of the following ligands.

i)

i) No

oO—0
7

(2+3)

---------------------------------- End of the question paper
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