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SECTION-A

nswer two amon
ga),b
marks. ). b) and c) from each question and each questi '
jon carries

. a) Draw the structure of Mn,(CO),, and Fe,(CO)
_ 2\VV)2:
b) Give one method for the synthesis of Ferrocene

¢) What is Wilkinson catalyst ? Mention its application

. a) The reacti .

is thouagcr:t(oso[c:(Hzo)glz - [CO§H20)50|]2+ - [CT(HZO)SCl]2+ +[Co(H,0) 2+

olenisat p ogee V|a. an inner sphere mechanism. Write dosvn 6the
ary steps involved in this reaction mechanism.

b 2 i
) [a?O(t'r\\lH 3)5X]°* undergoes acid hydrolysis as well as base hydrolysis. What
e the products obtained by the above two hydrolysis ? |

¢) The aquation of [Co(NH3),C! 1+ is 1081
3)4CLI" 18 103 times faster than that of
[CO (NH3)50|2]2+. Why ? :

. a) Discuss the role of Magnesium in photosynthesis.

b) Explain the action of a copper containing metalioenzyme.
e of P clusters in the Fe-Mo protein of nitrogenase.

c) Discuss the rol

y ? Give examples for photoconduct‘mg materials.

. a) Whatis photocohductivit

b) Write down the applications
m ‘super exchange'.

of ferroelectricity .

c) Explain the ter
P.T.0.

p.T.0.
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5. a) Give anote on liquid drop model of nucleus- o they related ? :
ow ar
b) Distinguish between half life and average ie- H (2x10=20 Marks)

¢) Explain the source of energy of ‘Sun’.

CTION-B
B ies B marks.

gtion car’
Answer either a) or b) of each question and each qué '

gin putadiené com

: |, Cyclo
b) Write down one method of preparation each for ally

es.
cycloheptatriene and cyclooctatetraené complex ',
' sis for ‘cis’ and tf

plexeS-

6. a) Explain the structure and bondin )

ans

7. a) Whatis trans effect ? Propose a two Step synthe

[PtCL,(NO,INH,)"~.

. . . . | omplexes.
b) Give an account of solvolytic reactions in octahedral comp

in bi ical system.
8. a) Explain the mechanism of Iron storageé and transport in biological SY

b) Discuss the structural features and_mechanism of Cu-Zn SOD.

9. a) Give shortnoteson:
i) Superconductivity and

ii) Photovoltaic effect.
b) Discuss the effect of temperature on magnetism.

10. a) Give a brief note on nuclear shell model.

b) What is meant by radioactive equilibrium ? The ratio between atoms of two
radioactive elements A and B at equilibrium was found to be 3.1 x 109 - 1

If the half life peri ' W i
Ife period of Ais 2 x 10'° years, what is the half Jife period of B ?
(5x5=25 Marks




2.

- Give an account of different types of magnetism.

SECTION-C

s .
ek any three Questions. Each question carries 10 marks.
:

With suitable eXamples discuss the applications of infrared spectroscopy for
the elucidation of bonding in metal carbonys.

Explain the mechanism of Hydroformylation reaction.

i lexes
List out the factors affecting the rate of substitution in octahedral comp
and discuss about any two of them.

ituti and explain
Arrange the following in the order of rate of substitution by H,0

the reason for your answer. 4
[Co(NHZ)6I3*, [RN(NH,)G3+, [1r(NH)el%*-

ifi - K* pump.
Discuss the function and significance of Na* - K Pu fcamoxy T
Outiine the structural features and mechanism‘of actiono

i iation dose. Explain oné
What is radiation dose ? Define the different units of radiation (103230 it}
. method for the measurement of dose.
e
I
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' SECTION-A
Answertwoa

2 marks. mong a), b) ang ¢) from each question and each question carries

1. : :
a) The IR Stretching frequency of CO in metal carbonyls is lower than that for
free CO molecule. Why ?

b) What is meant by hapticity ? Explain with suitable examples.

C) How does fluxionality differ from tautomerism ?

2. a) Distinguish between thermodynamic stability and kinetic stability of complexes.
' b) Presence of large ligands in the reacting complex favours dissociative
' mechanism of substitution in octahedral complexes. Justify.

C) lllustrate photoaquation reactions of metal complexes.

3. a) Differentiate between essential and trace elements in biological systems.
b) Give a note on the significance of Na* - K* pump in biological system.

c) Mention the role of ‘Zn’in carboxypeptidase A.

4. a) What is superconductivity ? Give examples for superconducting materials.
b) What are Lasers ? Give their important applications.

c) State Curie and Curie — Weiss laws.

P.T.O.
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5. a) Write down the semiemperical mass equatio 97 twO neutron
term. '
235 vields 42 ar
b) A neutron initiated fission reaction of gzul i gnt 7 o (2%1 0=20 Marks)
an isotope of an element. Which is the €€ or lakes: why
ivers
c) Nuclear reactors are usually built close to river
SECTION-B o5 5 marks:
. ri
stion €2
Answer either a) or b) of each question and each qué
6. a) Discuss the structure and bonding in Ferrocen®: 'n
; tion. :
b) Discuss the mechanism of hydroformylation réac NO.J synthesized
| NHy)N
7. a) What is trans effect ? How are ‘cis’ and trans [PtCI,(NMs , N
from [PtCI,J>- ? dral c0 mplexes which
- edr o
b) Derive the rate law expression for substitution in octah
takes place via dissociative mechanism.
8. Di i ing in haemog
a) Discuss the mechanism of oxygen binding atalysed by

| , jions C
b) What are Cytochromes.? Write down the important react

cytochrome P 450.

9. a) Give a brief note on dielectric properties of materials.
b) Discuss the applications of piezo and pyroelectricity.

10. a) Derive the equation for radioactive decay and growth.

b) Whatis meant by half life period ? Half life of radium is 1580 years and molar
mass is 226 g mol~'. Show that 1 g of radium gives 3.7 x 1010 disintegrations
per second. . : | (5%x5=25 Marks)

SECTION-C
Answer any three questions. Each question ‘carries 10 marks.

11. i) With suitable examples discuss the applications .
the elucidation of bonding in metal caﬁ)ponyls. S Spectroscopy for

ii) Explain the mechanism of Hydrogenation.
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12 i) Explain the Mechanism of ligand substitution reactions in square p
COomplexes.

i isms.
i) Give a CoOmparison of Outer sphere Vs. Inner sphere mechanis
KS)

13. Discuss the Structure and biological functions of
i) Ferritin
i) Transferrin
iii) Catalase
iv) Vitamin Byo.

14. Give an account of different types of magnetism.

. | king of a nuclear
15. With the help of a diagram explain the principle and working (10x3=30 Marks)
reactor. ' -
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SECTHOMN A
Answer any two among (8) (b) and (c) of esch question Each subs cuestion “arries
2 marks
a) What are the different binding modes of NO ? Mustrate with exampies

b) Freeaﬁcenesaremavvetmrmmw. where as coordinated ikenes
are more susceptible to nucleophilic attack Why ?

C) What i Wilkinson's catalyst ? What is its use ?

[N (CN) J*~ is thermodynamically stable, but kinetically labile What s meant

by this 7

What is acid hydrolysis ? Give its rate law and name the mecharmsm

N
-

What 1s photo-isomensation reaction ? lllustrate with an example

What are ionophores ? What are their functions ?

)
\m

| What are siderophores ? What are their functions ?

What are nitrogenases 7 Which metal ions are present at thew active sites ’
What are their functions ?

How do C- N C - O and N - O strelching frequencies in Cyano-, carbonyl- and
nitrosy! complexes change 7 Why 7

b) What are the resonance conditions for an ESR expenment ?

¢) Why are solid samples used for recording Mossbauer spectra
PTO
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5 a) Whatare MAgic numbers 7 Fxplain h of the isotope
muc
; , 0
b) The halt-life of a radioactive isotope is 4 8 """”“;s "
will remain in a sample of 1 mq after 10 minutes (2,‘10:20 Marks)
C) What is transmutation ? lustrate with an example:
SECTION-B Ks.)
" rKsS.
. carries 5 M2
(Answer either (a) or (b) of each question. Each question 2 t bridging
i | ,
6. a) Give one example each for polynuclear carbonyls wm;jing
Give their methods of preparation, structures an bon
. X.
jum comple
b) Discuss the structure and bonding of dibenzene chrom
re they related ?

. 7 How @
7. a) Whatare stepwise-and overall formation constants Ho
| ction with an
b) Explain the mechanism of inner-sphere electron transfer rea

example.
s 7 How

. P M . m
8 a) Which are essential and trace elements found in biological systé

are they classified ?

b) What is superoxide dismutase ? Discuss its structure and function.

9. a) Using examples, explain the use of IR spectroscopy to findout :
i) Whether the water molecule in a complex is lattice held or coordinated.

ii) Whether CO in a metal carbonyl is terminal or bridging.

b) Using suitable example, illustrate the use of Mossbauer spectroscopy in
identifying the oxidation state of iron in a complex. ‘

10. a) Discuss briefly liquid drop model of nucleus. How does it explain nuclear
fission.

b) Whatis meant by radioactive equilibrium ? Differentiate transient and secular
equilibria. | (5x5=25 Marks)
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Answer any three

11.
12.

13,

14,

15.

D - 3830

hat "S8Ch a4
What s Nydrofe,

m ;
cobalt carbonyl catalystn "eaction ?
Pel:g?igs e Salignt featy S of kineticg and mecha
Wh S of SQuare Plana COMplexes with spe

al are the theoretical basis of

0 trans-effect?
Give 5 Com

Paratiye account of the stry
hemoglobin.

nism of ligand substitution
cial reference to trans-effect.

Cures ang functions of myoglobin and
' | : - illustrate its
Write the Principle of NyR SPectroscopy Using suitable examples, illus
Use in the Structurg Studies of ionorganic

Compounds ang biomolecules.

Discuss the pfinciple, Working ang uses of -

a)

(3x10=30 Marks)
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(Common for Chemistry (2016 Admission onwards) and
Polymer Chemistry (2018 Admission))

Time : 3 Hours Max. Marks : 75

PART - A

Answer any two among (a), (b) and (c) from each question. Each sub-question
carries 2 marks :

1. (a) Give the structure of a complex where the nitrosyl groups bond to metal in

linear and bent forms. How many electrons are donated by each type of
ntrosyl group to the metals.

(b) Represent the structures of Fe(CO)s, Fe,(CO), and Fe3(CO);,.

(c) What do you mean by hapto nomenclature?

2. (a) Cr(H,O)" islabile and Cr (CN)~ is inert, Why?

(b) How is and trans isomers of [PtCl, (NH;)NO,|" are prepared from
[Ptci, F2

(c) Write down the Marcus equations.

P.T.O.



(a)
(b)
(c)
(a)
(b)

(c)
(a)

(b)
(c)

7
i stems ¢
. biological sY
What are essential and trace elements In biolod

in bi i stems.
Explain the role of calcium in biological sy

nd Cr.
Write one toxic effect of each metal Cd, Hg @ .
* in EPR spectroscopy

How many signals do you expect for [Cu (H2 0),f" in

rbonyls in metal
How IR spectroscopy can be used to study the nature of ca Y
complexes?

I)
What do you mean by chemical shift in NMR spectroscopy

- e ergy of
What is the connection between nuclear stability and binding energy
atomic nucleus?

What are half-life and average life of a radioactive species.

Explain the liquid drop model of the nucles.

(10 x 2 = 20 Marks)
PART -B

Answer either (a) and (b) of each questions. Each question carries 5 marks.

6.

(a)

(b)
(a)

(b)
(a)

-~ (b)

Draw the structures of CO, (CO),, Rus; (CO)g,

Ru, (CO),, and RH, (CO)12.
Show that 18-electron rule is satisfied in each case.

Explain the synthesis of dibenzene chromium. Describe its structure.

Describe the A and D mechanisms of substituti
coordination complexes. Ho

' on reactions involving
W can you distinguish be

tween them?
Explain the mechanism of outer sphere redox reactions.

Explain mechanistic aspects of Na*/K* ion-pump.

What is carboxypeptidase A? Explain its structure ang functions.

2
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10.

(@) Explain bri
efl inci
Yy the principle of '"H NMR spectroscopy.

(b) The EPR spectrum

(@)
(b)

of bis

i . salicylaldi four groups of
lines which result from (salicyleidimine) copper {1} shaws ot 6 F

the coupling of lectron with 83Cu(1=3/2)
nucleus: g an electron
us; the hyperfine structure in each of the four groups consists of eleven

peaks with intensity r.
i atio of 1: 2: 3: 4: 5: 6: 5: 4: 3: 2: 1. Explain the two
types of splitting observed. 4: 5:6: 5. 4: 3: 2. 1. Expla

State and explain the semiempirical mass equation.

What is radioactive equilibrium? Explain the difference between transient
and secular equilibria.

(5 x 5 = 25 Marks)

PART -C

Answer any three questions, and each question carries 10 marks.

11.

12.

13.

14.

15.

How ferrocene is synthesized? Describe its structure and bonding.

Explain the mechanism of ligand substitution in octahedral complexes.

Why nitrogen fixation is an important process? Taking two examples of in-vitro

complexes and explain their importance on understanding nitrogen fixation
process and mechanism.

Describe the use of Mdssbauer spectra for the study of high and low spin

complexes of iron (Il) and iron (lll).

Explain the ‘nuclear fission, how it can be used as a source of energy?

(3 x 10 = 30 Marks)
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SECTION - A

Answer any two among (a).(b)and (c) from each Question. Each sub question carries
2 marks.

1. (2] Explain the structure of bis (benzene) chromiym.
(b) Explain the hapto nomenclature of organometallics with a suitable example.
(c) Give the mechanism of Zeigler-Natta polymerization of alkenes.
2. (a) Whatis macrocyclic effect?
o) Explain photoaquation reactions in metal complexes with example.
(c) Explain the terms stability ang lability of complexes?
(8) Explain the electron systems ysed in photosynthesis.
(b) What are metalloenzymeg» Give examples.

(c) Explain the role of ferritin jn biological systems.
P.T.O.




(b)
(c)

in fre u .
What happens to -CO siretoning =9 *NY in IR pectrum of acetylacetone on
metal ion cordination?

Explain the EPR spectra of [Cu(acac),]
. 19
What s the principle behind "F NMR?

What is Mass defect? How is it related t binding energy?

i i ?
Write a note on magic numbers®

What is meant by secular equilibria?

(10 x 2 = 20 Marks)
SECTION - B

Answer either (a) or (b) of each question. Each question carries 5 marks.

6.

%

8.

9.

10.

(a)
(b)
(@)
(b)
(a)
(b)

(@)
(b)
(@)
(b)

Discuss the structure and bonding in Zeise’s salt.

Write a note on fluxional molecules.

Discuss the Marcus theory of outer sphere electron transfer reactions.
Explain Spectrophotometric method to determine stability of complexes.

Give a brief explanation on toxicity of metal ions.

Manganese plays an important role in production of oxygen in
photosynthesis. Justify.

Explain chemical shift and spin-spin coupling in NMR Spectroscopy.
Write a note on CD spectra of metal complexes.
Write a note on breeder reactor.

Write a note on nuclear shell model.

(5 x 5 = 25 Marks)
2 K — 4909




Answer any three questions. E

11

12,

13.
14

15.

ach question carrigg 4 Marks

ano
Discuss briefly the application of orgfiometaiic Compounds in organic synthesis
and catalysis.

Give a brief account on the photochemical reqey o ruthenlum complexes.

Discuss oxygen transport by "‘°m°d Proteins with special reference to pH
dependence such as haemoglobin an myoglobin.

Discuss the theory behind MOSSb_auer Spectroscopy. Explain the use of
Mossbauer spectroscopy in studying iron complexes.

Write a note on GM counters and scintillation counters.

(3 x 10 = 30 Marks)

K - 4909
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