6/H-23 (viii) (Syllabus—2019)

2022
( May/June )

CHEMISTRY

( Honours )

( Part—A : Inorganic Chemistry )
( Chem-H-601 )

Marks : 38
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The figures in the margin indicate full marks
for the questions

Answer one question from each Section

SECTION—I

1. (@) What are organometallic compounds?
Write the product of the reaction
between ferrocene and CH;COCI in the
presence of AlClj. 1+1%=2"%
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Give one method of preparation and one
use of MgR, (where R = alkyl or aryl)
type of Mg compound. Draw its
structure. 1+1=2

Giving suitable examples, explain
what happens when RMgX undergo
hydrolysis reaction. 2

Discuss the bonding in metal-ethylenic
complexes. 3%

Comment on the relationship between
Fe(CO)5; and Fe(CO),(NO),. 2

Explain what is meant by synergic
bonding in nitrosyl complexes. 2

Mention three important applications
of organometallic compounds as
heterogenous catalysis. 3

Predict the following products :
RhCI(PPhj); +Hy, - A+B
A+RCH=CH, - C+D

Also mention the role of RhCI(PPhj); in
the above reaction. 1+1+1=3
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SECTION—II

Write down the criteria for an element
to be considered as essential element.

Discuss the role and function of iron
in haemoglobin.

What is the role of metal in carbonic
anhydrase? Describe the function of
carbonic anhydrase as a metallo-
enzyme.

Write down the disease caused by the
deficiency of Fe, Ca and iodine.

Discuss the function of Na*/K* pump

in biochemical processes.

Write a short note on the toxic effect of

(i) mercury and (ij) aluminium. 12x2=3

What is cis-platin?

Discuss the physiological properties of
myoglobin.
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SECTION—III

Draw the Orgel diagram of dé-

octahedral and tetrahedral systems. 1+1=2

Why do tetrahedral complexes give
much more intense d-d transition than
the octahedral complexes?

Write down the selection rules for
a molecule to be IR active.

How are the vibrational frequencies of
a diatomic molecule calculated from its
force constant?

The IR frequencies (v,_ ) in wave
number (cm_l) are furnished below for
the following complexes, where M is
a metal. Comment on the differences in

the observed IR frequencies :

2

FeCl, is 385 cm™! and FeCl™ is 286 cm !
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The IR spectrum for Fe, (CO)g shows the
following vy vibrational frequencies

in cm™! :

Fe,(CO)q : 2080, 2034, 1824
Identify the terminal and bridging

frequencies and rotationalise your
observation. Yotlo=1

Find the ground-state term symbol of
a d?-octahedral system. 1

SECTION—IV

Differentiate by giving suitable examples
between kinetic and thermodynamic
stability of complexes. 2%

Write a note on interchange associative
mechanism. 1%

Discuss the Iligand displacement
mechanism of octahedral complex in
acidic medium, when the inert ligand in
the complex is a pi-donor ligand. 2
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Discuss the Job’s method for the
determination of the composition of
complexes. 2%

Define crystal field activation energy. 1%

Discuss trans-effect in square planar
complexes. 2

SECTION—V

Discuss the two general methods of
preparation of nanomaterials. 2

Give one method of preparation, two
properties and one use of nanoparticles
of platinum. Vot 1+%=2

Write down two important applications
of nanoparticles of silver. 2

Write down the classification of
nanomaterials on the basis of size and
composed materials. Give examples of
each type. 4
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(7))

(b) Write a note on the following : 1+1=2

(i) Semiconductor property of nano-
materials

(i) Magnetic  property of nano-

materials
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