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Answer any Eixe su -dlvlslon.:'::h' Am" owing! (5x2=10)
¢ jve an example,

1
a) what is homogcncous catalytic by on? G
ay two synthetic rogenat™
albpnmim_ui of reductive amination reaction.

b\ 1,;u5(rat€ a
olysis re
austrate the ozon actj
c) 1 On of 4 termi"" alkene.

: ample for benz

4) Give an & P e Ylic ang allylic halogenatlon reactions.
e) what is retro Diel’s Ider Feactions Give A0 example.

f Write any two oxidative ring c’eﬂ\rage .—eactions'

g) Whatare synthons and synthetic equivalents’ G
mple each for aming 5ng hydroxY P

ive suitable examples.
h) Give an exa tecting reagents. Write the
Corresponding reactions.
PART - B
Answer any f_].:_‘_’-E— of the fOIIowing choosing at least on
question from each unit:

e full (5x12=60)

UNIT-I
reduction reactions of

2. a) Illustraté the stereoselectivity in metal hydride
carbonyl compounds. (4)
b) Discuss the mechanism of Birch reduction and discuss the effect of
electron donating and withdrawing groups: (4)
c) Give the synthesis any two diborane based reducing agents. Mention their
synthetic applications. (4)
3. a) With suitable examples, discuss the solvent effects in catalytic
hydrogenation reactions. e’ (4)
b) Explain the following. |
i) Wolf-Kishner reduction ii) Clemmensen reduction (4)
¢) Write a note on reduction reactions in biological systems: (4)
UNIT-II
a) With suitable examples, explain the applications of lead tetraacetate in
4)
4)

oxidation reactions.

for the following conversion and give the

¢) Suggest suitable reagents
mechanism for the second steP:

0 ? OH
=0 ("
", (4)
OH
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L if fed ” N
PSH i?Dis-cU”.‘ the application of feagents in the oxidation of
. for per (4)
alcohols. N.,,qfﬂd L
b) Give @ generd! synthetic 8. Explain their synthetic
applications- mcfmd‘ used fOr (4)
¢) Describe the synthetic uNlT iy p"luon of cubane. (4)
3-dipolar cych on *4Ctiong, Nlust lication in
6. a) what are 1,3-GPON V% g peterocygy rate their applicatio o
me s
B '::c:l ¢ red ueing an exar: "'"“9 (4)
b) Explain stered se V! ol .
m.rnoxv tetr.bnes. (4)

¢) Outline the synthesis of & o Of Th
7. a) Discuss the synthetic applicat Orpe condensation and Carbene
(4)

insertion reactions.

b) Outiine the synthesis biotin: (4)
¢) Explain the mechanism of pieckmann Cyclization reaction. (4)
UNIT- 1y
8. 2a) With suitable examples, explain  the importance of protection and
deprotection reactions in organic reactions, (4)
b) Explain two group C-C disconnections With syitable examples. (4)
¢) Perform the retrosynthetic analysis of benzocaine and phenacetin. (4)
9. a) With a suitable example, explain the importance of functional group
interconversion in retrosynthetic analysis. (4)
b) Give an example each for carboxylic acid and carbonyl group protection
reagents. Write the corresponding protection and deprotection reactions. (4)
¢) Perform the retrosynthetic analysis.
a) 2-methyl-6-methoxy indole 3-acetic acid
(4)

b) 6-methyl quinoline.
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answer any EIVE sub-g; PART - A
Visiong of the following: (Sx2=10)

Define natural and artificiy , with suitable examples.

Aioactivity
? Give its significance.

what is meant by half-|ife of o e p—
write the importance of radiay radioact e

i on protectio™
ifferentiate bEtWeen radiagig, -\ jrochemistry.

State and Srpn Frank'c°ﬂdcm princlple.

Define quantum yield and gjye its signiﬂcance'

Write the selection rules for radiatijve and radiationless electronic transitions.
oncentration.

Write the relationship betweep jntensity ©f fluorescence and ¢

Give its significance.
PART - B
g at least one full question

Answer any FIVE of the following choosin
(5x12=60)

from each unit:
UNIT-1I

sotopes using Scintillation

2. a) Describe the assay of radioactive i
detectors. What are its advantages over Semiconductor radiation
detectors. (5)
nd nuclear fusion reactions with suitable

(4)

b) Compare nuclear fission a
(3)

examples.
Write a short note on breeder reactors.
p Model of an atomic nucleus. Compare it with

(5)

Explain the Liquid Dro
the Shell Model.

atures and components of nuclear power
(4)

b) Discuss the basic fe
reactors.
c) Elaborate the conditions of radioactive equilibrium. (3)

UNIT - II
Discuss the solvent extraction method of radiochemical separation.
(4)

Give its advantages.
b) Explain the Medical and Agricultural applications of radioisotopes. (4)
e the radiation chemistry of water. (4)

4. a)

c) Elaborat

Contd...2
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3) Describe the me! " disposal of radicactive
wastes. uction
b) o" . ™ a
Write a noté ,dﬁ’e ] fadigigotopes and labelled
compounds by por™ mrl“o" "'th (a)
o
¢) Describe radiome Dp'h ::'“Neg (1)
dpy. U
co! 819 he,
o¢
6. a) Compare thermo:';h ¢nt" methg, \ h!fmcal processes. (4)
b) Explain the exPeT _jon Getermine the quantum yield
ina photochemlc‘l' qstants of e (4)
¢) Describe the acidity @ronically excited molecules,  (4)
les for
eV Cla
7. a) State and explain » “onic transitions between two
energy states. xcited stateg (4)
b) Explain the study © colute‘smventby flash photolysis experiment.  (3)
c) Discuss the effect of © INteractions on absorption and
emission spectra: (5)
ce and PhO
a) Explain the fluorescen . !_SDhWEScence phenomena shown
by the molecules. GV Plications, @)
emica ;
b) Write a note on photoch l qIUEHChmg techniques. (3)
L imolecu
c) Derive the kinetics of un! ar photochemical processes. (5)
- tion ;
a) Define photosenSItlsed reactions. Explain photo dissociation and
photo isomerisation reactions With specific examples. (#)
b) Discuss the following:
(i) solar energy utilization (if) Water splitting (4)
c) Describe the instrumentation of fluorimetric analysis with a neat
(4)
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1. Answer any FIVE PART = A
sub-
a) Whatis an addition po? ivisiong of the following: (5x2=10)
‘ Ymer? GIVQ an example.
b)  Crystalline polymers exhib,
) A h "t higher chemical resistance. Justify
c mo
r;? Ous polymers do NOt have gharp melting points, Give reason.
d) What is the role of plasticizer as additive In polymers?
e) How do you estimate hvdroxw group In alkalolds using Zerewitinoff's method?
f)  Highlight the limitation of isoprene rule and what s the only information that is
obtained from this rule?
g) Explain Embde’s method for degradation-
h)  Give the synthesis of adrenajine
PART - B
Answer any FIVE of the following choosing at least one full question
from each unit: (5x12=60)
UNIT-I
2 a) Explain the mechanism of free-radical polymerization. (4)
b) Describe the principle and experimental setup of gel permeation
chromatography. (4)
c) Explain crystallinity requirements for crystallisability of polymers. (4)
3. a) Explain the process of chain-growth polymerization with suitable -
example.
b) Describe the fractional precipitation process of polymers. (4)
c) Explain the thermodynamics of polymer dissolution. (4)
UNIT - 1II
a) Explain sedimentation method for determination of molecular weight of
polymer. _ (4)
b) List out four factors affecting the Tg. (4)
c) With neat diagram, compare crystalline and amorphous polymers. (4)
a) Howto determine the molecular weight of polymer using viscosity
method? _ (4)
b) What makes DSC analysis different from TGA? Illustrate DSC
instrumentation. . (4)
c) Compare the different metnods for measuring molecular weight. (4)

Contd...2
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6. a)

b)
c)

b)
c)

b)

c)

b)

c)
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UNIT - III

Account for the point of attachment betweegn quinuclidine nucleus and

oline nucleus in a4
apav

s of PAPaVerine and elucidate its structure,

i inine.
quin
Explain the synthesi P

nce of phe
Account for the prese Nanthrene nucleus and ether linkage in

morphiné.

ethods for
Describe the general Structural determination of alkaloids.
conVersig
Establish the synthetic N of cinchotoxine to cinchonine.

esis of )
ynth Plpering from methyl-2-buteonate.

to UNIT - 1y
dersta”d the structural elucidation of

Illustrate the total 5

Write the synthetic ro

abietic acid. hesi
) o nthesized
Which terpenoid IS sy by rearrangement reactions? Give

details.

: thesj
Formulate the chemlc'?lI SYNENESIS of Menthol.

. for str
How spectroscopy 15 used UCtural elucidation of terpenoids?
eraniol .
Schematically prove that 9 lis an E-isomer with respect to the

double bond. ‘
Give the synthesis of a —piNene.
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(4)
(4)

(4)

(4)
(4)

(4)

(4)

(4)

(4)

(4)

(4)
(4)
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SOLID STATE AND NANO CHEMISTRY
Max. Marks: 70

Time: 3 Hours
PART - A
1. Answer any SEVEN sub-divisions of the following!
a)  List the factors affecting X-ray Intensities:
b)  Calculate the Miller Indices of the plane wh
(a,0,0), (0,a,0) and parallel to Z-ax|s,
&) An X-ray profile of gold nanoparticle was recorde
showed diffraction peak at 26 value of 45° with th
mm. Calculate the crystallite size of gold particles. (Given: Wavelength o

= 015406 nm; k= 0.94; Cos 45 = 7071)'
oichiometric and non-stoichiornetric defects.

(7x2=14)

ich intercepts on X and Y -axes at

d with Cu Ka radiation which

e width at half maxima of 1.2
f Cu Ka

d): Differentiate between st
e) Whatare pyroelectric materials? Gjyve an example.

What type of materials are formed using flame fusion technique? Name the

f)
chemical powder employed in this technique:
g) Mention the principle involved in the synthesis of nanoparticles by hydrothermal
synthesis.
h) Whatare smart materials? List out their properties.
i) Whatare Xerogels and Aerogels?
PART - B
Answer any FOUR of the following choosing at least one full question
from each unit: (4x14=56)
UNIT-1I
2. a) With the help of neat schematics, explain the production of X-rays using
Coolidge tube. (5)
b) Discuss the principle and application of Laue method in the analysis of
crystalline structure of substances. (5)
c) Write a note on electron diffraction in gaseous and liquid samples. (4)
3. a) Derive Bragg's equation. (4)
b) Illustrate the principle and applications of low energy electron diffraction in
the analysis of structure of surfaces. (4)
c) Elaborate Weissenberg method of structure determination of solids. (3)
(3)

d) Explain the types of close packing in crystals,

contd...2
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he inf
and t Ue
4, a) Explain the structure of FeO @ of defects on the Properties

of FeO. ¢ of Schottky (4)

b) Discuss the thermodynamiC o the theg efect in s0lids, (s)
ra

¢) Whatis Hall effect? Enume and it applications. (5)

o and methadg

5. a) Briefly explain the princip! % Involved in chemical vapour

deposition method. usion m (4)
e Cth
b) Describe the pulling and flam 0d of crystal growth, (4)
¢) Write short notes on : 1) Ho
. P
i) Schottky defects and UNIT- leng Semiconductors (6)
\ m and prqg
6. a) Explain the principle, rt'n.echall"'sion iR CRduyre Involved In the synthesis of
0
nanoparticles by electrodepos' 4 Als Mention the advantages of
this method. i By (5)
i a
b) With suitable examples, explaif ntage5 and applications of
nanoparticles in nanomediciné: Esvpla (5)
R in
c) What are peptization reaction®’ the dvantages with suitable
examples. (4)
anoMmatear:
7. a) Elaborate the Sol-gel process of f aterjg| synthesis. (4)
i e of na
b) Discuss the role of size and shape = rlO“'Ia‘cerials on the properties of
nanomaterials. . (4)
. ies an -
c) Explain the preparation, properties d 3Pplications of chemical
nanocomposites (3)
d) What is spintronics?. Explain the advantages and applications of
nanomaterials in spintronics. 3)
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