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The tigures in the margin indicale fitll moks.
Candidates oe required to give their answers

in their own words as far as practicable.

(Advanced Inorganic Chemistry-Il)

Group - A

Anstrer arryloarquestions : 2x4=8

l. How it can be concluded that zinc plays a primarily
strnchral rcle in ZnSOD?

2. Describe how DMSO reductase contributes to cloud
formation in the dnosphere.

3. Why are catalase and peroxidase classified as

hrernoprotein?

4. What arc the main differences between porphyrin ring

ad cordn ring?

5. Writc the makmatical exprcssion for resonance en€[B/

tansfer behileen donor and ac{€ptor molecules.

I

v-31R5 - 100

P.T.O.



-!
(2)

6. What is meant by a radiationless transition in
photochemical Process€s?

GreuP-B

Ansrrer any.,/ourquestions : 4x4=16

7. Discuss fiE er4firdic divity and r6itn relrarign of

fonnate &hY&ogenase.

E. Explain the catalytic activity and mechanism of
uninoee,pmase.

9. Discrss rlp enryrnaic Etivity {d mectnnisrn of alcohol

dehydrogenase.

lO. Ofline the rymhcsis ad stnrctrral fdms of tbe rctive

site of galaclose oxidase.

I l. Explain tre selection nrles governi4 radidive tfitsitions

in ptrcmtsnicat rwtions.

12. Dtrererrtiate betsrcen ftsrnal and chemical rMions'

GrouP - C

Arswer anY ,nu qrdions : 8x2=16

13. Cite the enzymes involved in nitrale reduction prooess'

Draw and desqibe ttrc rctive site srrc[l€s' md c'plain

the mechanis;m of nitrate reduction csdal'fird by tlse
€[z]'IG" I +3+4

14. Ilustrate and describe the environment sunounding the

active sirc of the cnzlrre catalase. Elqlain its caalytic

activity and rcaction mechanism in presence of high

concerfrarion of t!Or. 4+4



(3)
15. What is the photosynthetic elecron transport chain?

Describe the sequenc€ of electron transfer steps in

photosynthesis with a detailed diagam. 2+6

16. Derive the Stern-Volmer equation for biomolecular

fluorescence quenching. Mention three majQr

characteristic properties of THEXI stntes. 5+3

Intemal Asscssnent : l0 mrrks
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(Advanced Organic ChemisrY-Il)

GtouP-A

ArsweranY/'ozrquestions : 2*4=8

1. Whal is Ramachandran maP?

2. WM is DNA nrelting?

3. Writ€ the IUPAC name of compound I ard propose a

synthetic route .

4. How proteins play a role in the bone morpholog2

5. How can one use cryptands as a Light Conversion

Device?

6. (a) Wtr* is the 'pinciple of preotganization'?

O) Defuie'Peak selectivitY'.

GrouP - B

AnsueranY/olrrquesions : 4x4:16

7. Write the ap,plftnions of crown eflrers/crypfiads'

8. (a) Briefly sketch th€ 'U'-tube ffinsPort experiment

and u/rie the PrinciPle of it
(b) \Vriteis usefulm

1



(5)
9. (a) Define templale effect

(b) How tloes macrwyclization work even though it is
an entopically disfavorable process?

10. Give an example of a green synthesis of metal

nanoparticles with plausible mechanisrn

ll. Why proline is known as helix brcakefl

12. (a) Elaborate the struchual features of l8-crown{.

(b) How does l8+rown6 bind a monovalent cation?

(c) Nane a ndurally mcuring imofrnre lnving similtr

selectivity.

Group - C

AnsweranYlroquestions: 8x2=16

13. (a) Deftrc molecular rccognition

(b) Write ttre principal foroes involved in tlds process.

(c) Design a suitable receptor for adipic acid,

synthesize it and show the mode of its
mmploraion 2+2+4

14. (a) Design, synthesize and explain the mode of
complexdion of barbial.

O) How can one modifr the above receptor for the

design of a potease enzyme mimic? 4+4
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15. Design rcceptors for the following guests, synthesize

lhose and show the mode of their complo<ation :

(a)

o)

16. (a)

(b)

G)

(d)

ulea,

rmnepotassium salt maleic eid 4+4

What is a 'supramolecular gel' and how is it
forrnd?

What are major the differences between a

'srp,ranrcleculr' ard a 'polynreric' gel?

Give a few examples of l.ow Molecular Mass

Organogclators.

How can one study the morphology of a

s'parrcleculr gel? 2x4

Internel Asscasment : l0 mrrks
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(Advanced Physical Chemistry-Il)

GrouP - A

AnsttermYfourquestions : 2x4=8

l. '"The quantum yield of ttre rcaction 2F -+ F' decreases

when tlre c4stals containing 'F cenEes are heaed below

l$ K". - Explain

2. Define 'spectral emissive power' of a black body

radidion

3. Write down the statements of (a) postulate of local

equilikiurn and (b) prirpiple of microscopic reversibility.

4. Define 'Hall potential' and 'Hall mobility' with ttreir

mdfrcrnatical oq€ssions.

5. 'Ptronon has no morrentum' - Criticia.

6. Write down the relation which correlates two

thermoelectic effects (Seebeck efrect ard Peltier effect).

GrouP - B

Ansuer anY/our questions i Qx4=16

7. Obtain the expression for the entopy prodwtion drrc to

flow of mder.

8. Dscuss the BCS tlreory of sryerconductivity.
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9. What is a 'V' centre? Discuss the mechanism of

formation of 'V' cenhe with a suitable o<ample'

10. Derive the expression for surfrce number density for a

crysal conaining Frenkel defi:ct

ll. Given that the density of KBr is 2.75 gcma and tlnt

the length of an edge of a cubic unit cell is 654 pm'

Deternine how many formula units of KBr there arc in

a unit cell. Does the unit c€ll have a NaCl or CsCl

sfnrcUre? 3+l

12. Derive the expression for the Rayleigh-Jeans law for

black bodY radiatiorl

GIouP-C

ArsweranYtruquesions : 8x2=16

13. Define Grard Partition Function Obtain exp'ressions of

Grand Partition Functions for systems of bosons and

fernrions ard tgrce &rive tlre BosEinstein disih*ion

la\r/. 2+2+4

14. What is meant by Bose-Einstein condensation? Derive

the expression for the temperatu€ at which such a

Eoc€ss may occur for a boson l+7

15. Ohin the oprcssion for the rate of ent'opy

for a process u,her€ the application of ur elecuic field

Ar| causes a Pressure difference Ap. Utilising this

expression define sreaming potentiat and sreaming

current in terms of phenanernlogkzl codcients' 5+3



(e)
16. DefirE Geometicat Studue Fdtr Dstinguistt betercen

CsC I lattice and NaC I lattice with the help of
Geometical Stnrcturc Factor. 2+6

Intenral Asscssment : l0 marks

v-31r35 - 100


