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B.Sc. (Semester — V) Examination, October/November 2017
CHEMISTRY (6 Units)
Inorganic Chemistry (Paper — II)

Duration : 2 Hours Total Marks : 80

Instructions: 1) Allquestions are compulsory, however internal choice is
available.

2) Briefly answer sub-questions in Question No. 1 and 4.
3) Figures to the right indicate maximum marks .

4) Answers to the two Sections should be written in separate answer
books.

SECTION -1 (40 Marks)

1. Answer any four of the following : (4x4=16)

i) Calculate crystal field stabilization energies of d* high spin octahedral and d®
tetrahedral complexes.

ii) Explaln giving an example each how nonmolecular solids are prepared using
“vapour phase transport” and hydrothermal technique.

i) Define crystal field splitting and give the main features of it in octahedral
complexes.

iv) Define what are essential and trace elements and discuss the role of cobalt
and iodine in biological processes.

v) Give two merits and two limitations of valence bond theory.

vi) Give reasons for the smaller value of crystal field splitting in tetrahedral than
in octahedral complexes.

2. A) i) Show with the help of a neat labelled diagram the crystal field splitting of

d orbitals in square planar complexes. 4
ii) How does nature of the ligands affect the magnitude of crystal field splitting
Ay 2 2
OR
iii) Describe the bonding in [FeF ] in terms of crystal field theory. 4

iv) How does geometry of the complex affect the magnitude of crystal field
splitting A, ? 2
P.T.O.



GS-24 | = | RV

B) i) Discuss the structure of hemoglobin and the role played by it in biologicali

systems. , 4

i) Name the essential nonmetais which constitute the living systems. Discuss
the role of any one of these. ' 2

A) i) Explain the magnetic property of [Fe(H,0),]*2and [Fe (CN);]4‘ complexes
on the basis of crystal field splitting, giving suitable diagrams. 6

OR

ii) Explain on the basis of CFT that [Ni(CN) ]2 is diamagnetic but [NiCl ]2 is

paramagnetic, giving suitable diagrams. 6
B) With the help of neat, labelled energy band gap diagrams explain the

conductivity of p-type and n-type semiconductors. 6
SECTION -1l (40 Marks)
4. Answer any four of the following : (4x4=16)

a) State the EAN and the 18-electron rules. What are the advantages of the
18-electron rule over the EAN rule ?

b) i) Formulate the following organometallic compounds :
1) Tri(n carbonyl) bis (tricarbonyl) diiron.
2) Potassium carbonyl pentacyano ferrate (Il).
i) Give equations to show the action of the following on Ferrocene :
1) Acetic anhydride in the presencé of AICIS.
2) n-butyl lithium.
c) Explain the following :
i) Materials with F-centres are n-type semiconductors.

ii) Even though WO_ with n < 3 is oxygen-deficient compared to the ideal
formula (WO,), there are no vacant oxygen atom sites.

d) Explain the functioning of the ‘Na-K pump’ in biological systems.
e) Write a note on model systems in bioinorganic chemistry.

f) Explain the structure of Mn (CO)10 and account for its stablllty using the
EAN rule.



VR 5 GS-24

5. A) i) Mention the role played by the following in biological systems :
1) Carbonic anhydrase
2) Ascorbic acid oxidase
3) Tyrosinase.

i) Give two points each to distinguish between Schottky and Frenkel defects.
lllustrate the defects with suitable diagrams.

OR

A) i) Whatis ‘nitrogen fixation’ ? Describe the reaction sequence of the biological
fixation of nitrogen.

ii) What are non-stoichiometric compounds ? Explain with reference to FeO.
B) With reference to Fe(CO),:
i) Give one method of preparation.
ii) Explain its bonding and structure.
iii) Give its reaction when irradiated with UV light.
6. A) i) Give two methods of preparation and any two properties of alkyls and
aryls of Li.
ii) Why are all metal carbonyls, except V(CO), diamagnetic ?
OR
A) Explain the following :
i) Bonding in metal carbonyls on the basis of VBT.
i) Organometallic compounds with multicentre bonds.
B) Explain the structure and bonding in ferrocene on the basis of MOT.




