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Reg. No. :

Code No. : 30075 E Sub. Code : GMCH 61

B.Sc. (CBCS) DEGREE EXAMINATION,
APRIL 2020.

Sixth Semester
Chemistry — Main
INORGANIC CHEMISTRY - III
(For those who joined in July 2012 — 2015)
Time : Three hours Maximum : 75 marks

PART A — (10 x 1 = 10 marks)

Answer ALL the questions.

Choose the correct answer :

1. Inert gases are separated by
(a) Ramsay method
(b) Ramsay and Rayleigh method
(¢) Dewar’s method

(d) Corendish method



The noble gas used for Magnetic Resonance
Imaging (MRI) is

(a) Helium (b) Kryptan
(¢) Argon (d) Xenon

Which complex is Paramagnetic?

(a) [Co (NHs)e]?* (b) K [Fe (CN)g]

(¢) [Co (CN)e)* (d) [CoFe)*

How many axial orbitals are available in ‘d’
orbital?

@ 1 (b) 2

(© 3 (d 4

Which one of the following is having a higher
trans effect?

(a) CN- (b) NHs
(c) CI- (d) None of the above
The Half-Life period of Labile complexes are

(a) short (b) very short
(¢) high (d) medium

Which of the complex is used for cancer therapy?
(a) Cis—platin (b) Trans—platin
(c) Platocyanin (d) None of the above
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8. Lack of Zinc deficiency may lead to
disease.

(a) Dwarfism (b) Dermatitis

(¢) Loss of appetite (d) All the above

9. Which transition is a forbidden one?
(@ g—¢ ® U->u
0 g—u (d g—>gand U—>u

10. Staggered rules was formulated by
(a) Adamson (b) Kirk
(c) Wilfred (d) Werner

PART B — (5 x 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 250 words.

11. (a) Explain the clathrate compounds of noble
gases with examples.

Or

(b) Discuss the importance of Inert gases in
theoretical chemistry.
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12.

13.

14.

15.

(@)

(b)

(@)

(b)
(@)

(b)

(a)

(b)

How will you determine the stability constant

of a complex by Bjerrum method?

Or
Explain the splitting of ‘d’ orbital in
octahedral geometry complex.
Write notes on :
(i) Labile complexes
(1) Inert complexes
Or

Explain in detail about metal nitrosyls.

Explain the differences between Haemoglobin
and myoglobin.

Or

Discuss the effect of excess and deficiency of

essential trace elements.

State and explain the Quenching Process.

Or

Write notes on Photovoltaic Cell.
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PART C — (5 x 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 600 words.

16. (a) Explain the separation of noble gases from
one another using Dewar’s method.

Or

(b) Discuss the structure of the following
compounds.

(1) Xenon tetra fluoride
(i1) Xenon trioxide
(i11) Xenon tetroxide.

17. (a) Explain the applications of crystal field
theory with suitable examples.

Or
(b) Write notes :
(1) Effective Atomic Number
(11) Factors affecting the stability of

complexes.

18. (a) What is meant by Trans effect? Explain the
applications of trans effect in detail with
suitable examples.

Or
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19.

20.

(b)

(a)

(b)

(a)

(b)

Write notes on the following :
(i) 18 Electron Rule
(1) Nature of M-L Dbonding in metal

carbonyls.

Explain the structure and mechanism of
action of hemoglobin.

Or

Explain the role of the complexes of Copper,
Gold and Platinum in therapeutic treatment.

Explain the different types of photo chemical
reactions in detail.

Or
Write notes on :
(1) Adamson’s rule

(i1) Charge transfer and its types.
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PART A — (10 x 1 = 10 marks)
Answer ALL questions.

Choose the correct answer

1. An example for monosaccharide is
(a) Sucrose (b) Lactose
(¢) Glucose (d) All

2. Reduction of fructose with HI/P gives
(a) n-hexane (b) Sorbitol

(¢) Manitol (d) None



Substituted benzoic acid 1is

acidic than benzoic acid

(@) Less (b) Same
(c) More (d) None
Electron withdrawing substituents
acidity of aromatic carboxylic acid.

(a) Enhance (b) Decrease

(¢) No effect (d) None

Lead tetra acetate is used as
(a) Oxidizing agent (b) Acetoxylating agent
(¢) Methylating agent (d) All

LIAIHsis a
(a) Oxidizing agent (b) Reducing agent
(¢) Hydrolyzing agent (d) None

Neutral ferric chloride produce

colour with phenolic group.
(a) Pink (b) Red
(¢) Green (d) Violet
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10.

11.

N-CHs group in an alkaloid is estimated by

(a) Zeisel method
(b) Herzig—Meyer method

(¢) Hofmann exhaustive methylation method

(d) None

Shift of adsorption maximum to shorter
wavelength side is called

(a) Red shift (b) Hyper chromic effect
(¢) Blue shift (d) Hypo chromic effect

An example for auxochrome is called
(a) —NH: (b) —N=N-
(¢) >C=0 (d) All

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 250 words.

(a) Write note on Epimerisation.

Or

(b) How will you convert fructose into glucose?
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12.

13.

14.

15.

16.

(a)

(b)

(a)

(b)

()

(b)
(a)

(b)

What 1s cannizaroi reaction? Write its
mechanism.

Or

How 1s benzene 1,2—dicarboxylic acid
prepared?

Explain the mechanism Schmidt
rearrangement.

Or
Discuss Hofmann rearrangement  with

suitable example.

Write note on Isoprene rule.
Or
How are allcaloids classified?
Write note on spin—spin coupling.
Or

Explain chromophore and auxochrome with
example.

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b)

Each answer should not exceed 600 words.

(a)

(b)

Discuss the open chain structure of fructose.

Or

Write any four chemical properties of sucrose
with example.
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17.

18.

19.

(@)

(b)

(a)

(b)

(a)

(b)

Explain the evidence quinone mono oxime

tautomerism.

Or

How are the following prepared? Mention

there uses

(1) Mitchler’s Ketone

(1) Benzene 1,4—dicarboxylic acid

Explain fries rearrangement with suitable

example.

Or

Write the application of the following in

organic chemistry.

(1 BFs
(1) H2/Pd-BaSO4

Discuss the structure of piperine.

Or

Discuss the structure of Citra.
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20. (a) Explain Woodward - Fischer rule with
suitable example.

Or

(b) How is the following determined by
uv spectroscopy

(1) Cis— transisomer

(11) Nature of double bond.
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PART A — (10 x 1 = 10 marks)
Answer ALL questions.

Choose the correct answer :

1. AG for a photochemical reaction is
(@ 0 (b) —ve
(c) +ve (d) +ve or —ve

2. The emission of light by a firefly is due to
(a) Fluorescence
(b) Phosphorescence
(¢) Photosensitization
(d) Chemiluminescence

3. The dipole moment value for symmetrical
molecules is
(@ 0 (b) 1

(c) 2 d 3



10.

ESR spectrum is shown by
(a) benzene (b) toluene
(¢) methane (d) methylradical

In low resolution NMR spectrum the number of
signals obtained for ethanol is

(@ 1 (b) 2
(0 3 (d) 4

Which of the following molecule shows a rotational
spectra.

(a) He (b) CHa
(c) Coz (d) Hel
The symbol for proper axis of rotation is
(a) Sn (b) E

() o (d) Cn

Cav point group is assigned to

(a) H20 (b) CO2
(c) B7s (d) CHas
1nm is equal to

(a) 9m (b) 9cm
(¢) 10°m (d) 10%m

Nano compounds can be prepared by
(a) Vapour deposition method

(b) Reduction

(¢) Sol-Gel method

(d) All the above
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11.

12.

13.

14.

15.

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

()

(b)
(a)

(b)
(a)

(b)
(a)

(b)

(a)

(b)

Write the differences between thermal and
photochemical reactions.

Or

Explain phosphorescence.

Write the application of rotational spectrum.
Or

Explain force constant.

Write the differences between Raman spectra
and IR spectra.

Or

Explain chemical shift.

Explain the elements of symmetry.
Or

Explain the character table for Cav point
group.

Write any one method of synthesis of Nano
particles.

Or

Explain Nano clusters.
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16.

17.

18.

19.

20.

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b)

()

(b)
(a)

(b)

(a)

(b)
(@)

(b)
(a)

(b)

Explain photochemical decomposition of HI.
Or

Write the applications of Lasers.

Write the applications of IR spectra.
Or

Explain rotational spectra of diatomic
molecules.

Write the advantages of Raman Spectroscopy
over IR spectroscopy.

Or
Give the applications of NMR spectroscopy.
Explain Abelian and cyclic groups.
Or
Explain Csy character table.
Write the applications of CNT.
Or

Write the applications of Nanochemistry in
various fields.
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PART A — (10 X 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

1. Hardness of water is due to the presence of salts of
(a) Potassium (b) Chlorine
(¢) Magnesium (d) Boron

2.  The pH of the drinking water is about
(a) 6.5-8.5 (b) 5.5-6.5
(c) 45-55 (d 35-45



el

A high temperature lubricants used many
undergoes

(a) wvulcanization (b) volatilization

(¢) lubrication (d) combustion

Pensky — Marten’s apparatus is used to find out
the

(a) cloud point (b) pour point

(¢) flash point (d) fire point

Which one of the following does not contain
silver?

(a) Horn silver (b) Ruby silver

(¢) German silver (d) Lunar caustic

An alloy is a

(a) Pune metal

(b) Mixture of metals in any proportion
(¢) Mixture of metal in fixed proportion

(d) Mixture of two-non-metals

What is the raw material in the leather industry?
(a) By-products of the food industry

(b) By-products of the metal industry

(¢) By-products of the fishing industry

(d) By-products of computer industry
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10.

11.

Factors leading to the world shortage of leather is
(a) Population explosion

(b) Decrease in world wide tanns

(c) High demand for cheaper food source

(d) All the above

Waste water released from are not the
sources of bacteria.

(a) Sanitaria (b) Municipalites
(c) Tanning (d) Industries

Which one of the following is the main cause of air
pollution?

(a) Decrease in the factories
(b) Increase in the factories
(¢) Increase in the sea water level

(d) Increase in the modern technologies

PART B — (5 x 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).
Each answer should not exceed 250 words.
(a) Write a short notes on Permutit’s Process.
Or
(b) Explain in brief about electrodialysis.
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12.

13.

14.

15.

(a)

(b)

()

(b)

(a)

(b)

(a)

(b)

Give a short note on mechanism of
lubrication.

Or

Define Greases. Classify it with a suitable
examples.

Write a short note on Indian iron resources.
Or

Give the applications involved in powder
metallurgy.

Give a brief note on leather industries in
India.

Or

Describe a brief note on waste management
from leather industry.

Write a short note on green house effect.

Or

Explain in brief about the composition of
atmosphere.

Page4 Code No.:30093 E
[P.T.O.]



PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 600 words.

16. (a)

(b)
17. (a)
(b)
18. (a)
(b)

Explain in detail about the various methods
of internal conditioning of boiler feed water.

Or

Describe the reverse osmosis method of
desalination of H,O.

Explain in detail about the dropping point
and its determination.

Or

Give a detailed classification involved in
lubricating oils.

Explain in detail about the determination of
ferrous lbu and total iron by dichrometry
method.

Or

Describe the fabrication method involved in
powder metallurgy.
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19.

20.

(a)

(b)

(a)

(b)

Explain in detail about the leather tanning
and its processes.

Or

Discuss any five leather products and its
uses.

Describe in detail about the sources, causes
and control of soil pollution.

Or
Explain the following :
(1)  Acid rain

(11) Ozone depletion.
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Code No. : 30285B Sub. Code : JMCH61/
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B.Sc. (CBCS) DEGREE EXAMINATION,
APRIL 2020.

Sixth Semester
Chemistry — Main
INORGANIC CHEMISTRY - III
(For those who joined in July 2016 onwards)
Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)
Answer ALL questions.

Choose the correct answer :

1. K,[CrR,] erémm iewemmays Cainngdlen TUPAC @Quwit
(=) Qumirrdlwubd Cansevr LerCaurCrm @&CrmCol
ey

(<) Qumirrdlwubd &CrrCur dangevr LjerGaurany(h
dDn

(@) Qumirrflwubd Cansevr LerCaurCrm @&CrmCol
(I11)

() @Crmdlwbd Gandevr LehCaurCrm Guim’Lrdluib
4))



The IUPAC name of K3[CrF6] is

(a) Potassium hexafluo chromate (II)
(b) Potassium chromo hexafluoride (II)
(¢) Potassium hexafluoro chromate (III)

(d) Chromium hexafluoro potassium (I)

VB GQarétanseniw SiflpslitihgHweurt
(1) wredim
(<) Qeufret
(@) Slleveils
() CuCs wHmib euremblolers

VB theory was introduced by

(a) Pauling

(b) Warner

(c) Sidgwick

(d) Bethe and Vanvleck

UigsLliLe GerliL] mmed GMDeUTs 2 6TaT enae,dF
Camomigafen &lerme) <,mmed

(=) <flsors Qnréen

(<) G@DPaTE QHEGLD
(
(

~

Q) LBBuwrs Qussd
) UlgSLL Qe DDODIGGLD Slariey
UODNIGGLD QFTLITL HlepL_wing|
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If the crystal field splitting energy for any complex
is lower the complex requires the excitation
energy.

(a) high
(b) low
(¢) zero

(d) no relationship between crystal field
splitting energy and excitation energy

Mn* -6  seaflss Qmé@h sl praseia

GTGUTET0T| SN
(=) 5 (=) 4
(@) 3 (F) 2

The number of unpaired electrons present in
Mn?* is

(@ 5 (b) 4

(© 3 d 2

Epssam_cunmle ersm@ Lrmerey ellenare| s ?

(=) H=20 (<) NH;

@) Ofigen (W) T

Which one of the following has more transeffect?
(a) H:20 (b) NHs

(¢) Pyridine @ I
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Qurgieuns sy BrrHLEGSse0 ellanaruier Gousd ol

Brmh  ugsse  ewenldear  Cousgas el
QoEGLD.

(<) <fls0ms YOHsGD () G@PTS GHEsD

@) O ()  &ors @mési

Commonly, the rate of base hydrolysis is
than that of acid hydrolysis.

() more (b) lesser
0 O (d) equal
< HCan apapufle) LETLIHSSILG 6flaemuss)
(<=1) (Ph,P),RNhCI

(<) HCo(CO),

(@) aurssi cleemnss

() Sbari-pr L efleemuéd)

The catalyst used in O x O process is
(@) (Phy;P),RhCl

(b) HCo(CO),

(¢) Wacker catalyst

(d) Ziegler-Natta catalyst
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sruen  Coremmgameven.  BaT@ — SMeTTésULLL
Carumel_(HLer 150 — 2000 C whmib 250 euefloemra
2(WP&355 b ellenarLi(hggibd Curg HeanL_s@Wb o Canss

STTLIEHETEL
(=1) Co(CO), (<) Coy(CO)g
(@) Co(CO), () [Co,(CO),]

The metal carbonyl obtained by the action of
carbon-monoxide on finely divided cobalt at
150 — 200° C and 250 atm pressure is

(& Co(CO), (b)  Co,(CO)
©  Co(CO), (@) [Co,(CO),]

Epssea cllanar ereueumml A P&EsLILHEMS)?

CrLg + H,O —"[CrL,(H,0)] + L

<) gofl sailnCarmm ¢o(&s ellenar

) e BrrduEssD
) gafl EGrppd

How is the following reaction called?

(
(<) s BImHUGESS®
(
(

CrL, + H,O0—""5[CrL.,(H,0)] + L
(a) Photoredox (b) Base hydrolysis
(¢)  Acid hydrolysis (d) Photoequation
Page5 Code No.: 30285B



10.

11.

[Rh(NH,),(NCS)* —= »[Rh(NH,),]*" +
NH, +.NCS
Copaer ellenar @snHCaETT Franm. gl
(<=1) eafl LSS ellena
() gofl sablnCardn @O&s eflaar
(@) <iCwrafurssed allaner
(7)ol $Grpp olene
[Rh(NH,),(NCS)*" —= [Rh(NH,), > +
NH, +.NCS
is an example for
(a) Photosubstitution reaction
(b) Photoredox
(c) Ammoniacal reaction

(d) Photoaquation reaction

PART B — (5 x 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).
Each answer should not exceed 250 words.
(=) erawrpdl ewemreyd Caiomsaiied ellgelaboliL]
IHOLIBISEET S@bS FTeTmIs L6 6leTsEs.

Explain  with suitable examples the
structural isomerism in octahedral complexes.

Or
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12.

13.

(<=4)

FRGeT eTemmmed eremenr?  euOMlen  eUMEBSHET
wreneu? gelbleumardH@Gh I FTendenend &(Hs.
What are ligands? How are they classified?
Give one example for each type.

Lig&LUILIeD BlaneliL| DLMHMEd GTETMTE) GTETE? <60
LIWLIGITSH 60T 6T(LDS)S.

What is meant by crystal field stabilization
energy? Write down its uses.

Or
ugslye berssamels  UTHE@GD  srrantlser
sombSlenar elems:@s.
Explain any five factors which affect the
crystal field splitting.
o amGamer  erewsSLpmenr  Uflorppm  elaaTenw
audlpenmu L 6l6rms:&s.

Explain the inner-sphere electron transfer
reaction with mechanism.

Or
Siemanteyd Gamomsafler erdlieflenarser LD (m
GOILIL| euanTs.

Write a note on anation reactions 1n
co-ordination compounds.
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14.

15.

16.

(=)

18 eravsLymer ellglenwids saml cdlersEs.
State and explain 18 electron rule.
Or

gCasaid @ran(h FISSHNs &g Camomisamend
FaMI%. 6l ereueumnl Smilasiu(Slemmen?

Mention any two organometallic compounds
of zinc. How are they prepared?

2 Cams-enlowl LHMILD Wesrgeno-Uflomhm
SNlenETHEMET HBbS FTEMI& 66T 65l 6Ts: &8

Explain the metal-centrered and charge-
transfer transitions with suitable examples.

Or
9L bsen elldlsamerd ga il cfleréEs.
State and explain the Adamson’s rules.

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 600 words.

(=)

eramT(pd LHMILD BTET(LpS) S|EHETeYF
Gamonigatl er wpliuflwmer GUlg GUEHLOLIL
LOTHDHIWIBISEN 6T SIS (@ L6 66T &8

Discuss briefly the stereoisomerism in

octahedral and tetrahedral co-ordination
compounds.

Or
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17.

18.

(<)

erewT(Lpdl HmID Bremipdl enamre s Campmigafla
VB Osratewsuier vwerumhasmer ollfleuns

cfleTé G s.

Explain briefly the applications of VB theory
in octahedral and tetrahedral complexes.

Sjenenals Camomisaten bg LOHMID HlmreaneL]
LIGRTL|SEN 6T $GhS &FTeTn)&EhL_eom 6l6md: @s.
Explain briefly the magnetic and spectral
properties of transition metal complexes.

Or

Smeanaly Coromigeflear  Blawlls Hereno
CTGDITED GTetTen? Dfensll LTHEGD sSryewtlsaner
Mats@s. Bl gsareoeut G L
LweTUHID (penms@EheT TCoHenld eerann adlifleums
CT(LPSIS.

What is meant by stability of complexes?
What are the factors which affect it? Write

anyone method to determine the stability
constant.

Qewenm wHMD UL  SmameF
Camomsamens $@hs Fremmilen aleTdh@Es. Sy
Brrhu@sse elenaaen W UL LpEn UL
cAlemd: @s.

Explain the insert and mobile complexes
with suitable examples. Discuss the base
hydrolysis with mechanism.

Or
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19.

20.

(<)

Lomaney  eilenemey  GT@MTed  GTalean?  <iH6im
QameTangs@neT FCaHeanId @ reanTent 68l aTs @s.
What is meant by trans-effect? Explain any
two theories of trans-effect.

2 Ceors B Crmenged&EeT — GTemmmed  GTEITE?
SjaudPler SienliL] HMID LAeearTLiL| (LpepDEHEneT
CT(LPGI5.

What are metal nitrosyls? Write down their
structure and bonding.

Or

clebgenr HMD EGari—pLLT  elanern,sSsar
TATDME  eranan?  feupdlen (PSS LSFHUSDS
T(LPSIS.
What are Wilkinson’s and Ziegler—Natta
catalysts? Write down their importance.
1)  gefl ysellnCamm - e(H&s ellaner LHMILD
(i) qefl LHSLE fenar YHweupenn HEHS

FTEITMI& (@601 65l 6Té 55.

Discuss briefly the photosubstitution and
photoredox reactions with suitable examples.

Or
aarfl STOGU M6t S L6018 GO GUTSH 6T LHMILD
GdDsLsSlamer gl wnss  ClEmar
eaflGourerLmuils Wensenaser < ydlweuhemL
umml elfleurs ellers@s.

Explain briefly the photogalvanic cells and
semiconductor based photovoltaic cells.
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(6 pages) Reg. No. :

Code No. : 30285E Sub. Code : JMCH61/
SMCH61

B.Sc. (CBCS) DEGREE EXAMINATION,
APRIL 2020.

Sixth Semester
Chemistry — Main
INORGANIC CHEMISTRY - III
(For those who joined in July 2016 onwards)
Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

1. The IUPAC name of K,[CrF,] is

(a) Potassium hexafluo chromate (II)
(b) Potassium chromo hexafluoride (II)
(¢) Potassium hexafluoro chromate (III)

(d) Chromium hexafluoro potassium (I)



VB theory was introduced by

(a) Pauling

(b) Warner

(c) Sidgwick

(d) Bethe and Vanvleck

If the crystal field splitting energy for any complex

is lower the complex requires the excitation
energy.

(a) high
(b) low
(¢) zero

(d) no relationship between crystal field
splitting energy and excitation energy

The number of unpaired electrons present in
Mn?* is

(@ 5 (b) 4

() 3 (@ 2

Which one of the following has more transeffect?
(a) H20 (b) NH3
(¢) Pyridine (d I-
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Commonly, the rate of base hydrolysis is
than that of acid hydrolysis.

(a) more (b) lesser
e O (d) equal
The catalyst used in O x O process is
(a) (Ph,P),RNhCI

() HCo(CO),

(¢ Wacker catalyst

(d) Ziegler-Natta catalyst

The metal carbonyl obtained by the action of
carbon-monoxide on finely divided cobalt at
150 — 200° C and 250 atm pressure is

(@) Co(CO), (b)  Coy(CO)g
() Co(CO), (d) [Co,(CO)s]

How is the following reaction called?

CrL, + H,O0—""[CrL.,(H,0)] + L
(a) Photoredox (b) Base hydrolysis
(¢) Acid hydrolysis (d) Photoequation
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10. [Rh(NH,),(NCS)** —~[Rh(NH,),]*" +

NH, +.NCS

1s an example for

(a)
(b)
(©
(d)

Photosubstitution reaction
Photoredox
Ammoniacal reaction

Photoaquation reaction

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 250 words.

11. (a)

(b)

12. (a)

(b)

Explain  with suitable examples the
structural isomerism in octahedral
complexes.

Or

What are ligands? How are they classified?
Give one example for each type.

What is meant by crystal field stabilization
energy? Write down its uses.

Or
Explain any five factors which affect the

crystal field splitting.

Page4 Code No.: 30285E
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13. (a)
(b)
14. (a)
(b)
15. (a)
(b)

Explain the inner-sphere electron transfer
reaction with mechanism.

Or

Write a note on anation reactions 1n
co-ordination compounds.

State and explain 18 electron rule.

Or

Mention any two organometallic compounds
of zinc. How are they prepared?

Explain the metal-centrered and charge-
transfer transitions with suitable examples.

Or

State and explain the Adamson’s rules.

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 600 words.

16. (a)

(b)

Discuss briefly the stereoisomerism in
octahedral and tetrahedral co-ordination
compounds.

Or

Explain briefly the applications of VB theory
in octahedral and tetrahedral complexes.
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17.

18.

19.

20.

(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

Explain briefly the magnetic and spectral
properties of transition metal complexes.

Or

What is meant by stability of complexes?
What are the factors which affect it? Write
anyone method to determine the stability
constant.

Explain the insert and mobile complexes
with suitable examples. Discuss the base
hydrolysis with mechanism.

Or
What is meant by trans-effect? Explain any
two theories of trans-effect.
What are metal nitrosyls? Write down their
structure and bonding.

Or
What are Wilkinson’s and Ziegler—Natta
catalysts? Write down their importance.
Discuss briefly the photosubstitution and
photoredox reactions with suitable examples.

Or

Explain briefly the photogalvanic cells and
semiconductor based photovoltaic cells.
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Reg. No. :

Code No. : 30286 B Sub. Code : JMCH 62/
SMCH 62

B.Sc. (CBCS) DEGREE EXAMINATION,
APRIL 2020.

Sixth Semester
Chemistry — Main
ORGANIC CHEMISTRY - IV
(For those who joined in July 2016 onwards)
Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

1. CeH,04 epavdanm curiium’iqH@ erdgenan <pGLT
Qa&GanTElenev&ET @) (HESTLD?
(<) 2 (=) 4
(@) 8 (r) 16



How many aldohexoses are possible for
molecular formula C;H,,0,?

(a) 2 b)) 4
(¢ 8 @ 16

LleiTeu (heu@TeUHMIGT 6T LIOLIlG FTESSEMTT D{eD6D?
(=1) GaeveyCavmeiv (<) &&Crmev
(@) <imwleman (FF) @ eoaede

the

Which one of the following is not a polysaccharide?

(a) Cellulose (b) Sucrose
(c) Amylose (d) Insulin
Quirdlen ellenen ———————— 2 La QSMLITL| 2 anL_Wig).

(1) poLmed &EHD () senaflegCrm allener
(@) oligd ellener ()  wrefld eNener
Perkin reaction is related to

(a) Aldol condensation

(b) Cannizzaro reaction

(c) Wittig reaction

(d) Mannich reaction
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CH,CHo + CH,CHo—" 5 5 enaellaner
Qummener GHevr(HLdllg..

9
(=) CH,CH,-C-CH,

(<) CH,-C-C-CH,CH,

(@) CH, CH —CH,
CHO

(w) CH,CH-CH,~CHO
OH

CH,CHo + CH,CHo—" 2 Predict the product.

0
(@) CH,CH,-C—-CH,

() CH,-C-C-CH,CH,

(© CH, CH -CH,
CHO

(d CH,CH-CH,-CHO
OH
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Wemeu(mouareupmier ergl GQuendo-Cueadells jfled
wn&renwlibn@s Caaeab?

(=) Gyl GLer-2,3-apL,e

(=) 1.2-eoL & CLmeanaser

(@) Uemmadls erevLrger

(r)  besar

Which of the following will undergo benzil-benzilic
acid rearrangement?

(a) butane-2,3-diol (b) 1,2-diketones

(¢) Phenolic esters (d) Amines

sTUQwer &Ll ——  peiaienaulied
BenL_GLUmIS g

(=) Br,+KOH (=) Cl,+ KOH

(@) Br,+NaOH (r) Cl, + NaOH

Hoffman rearrangement takes place in the
presence of

(@) Br,+KOH () Cl,+KOH
(0 Br,+NaOH (d) CIl,+NaOH

QLmdermihsafler =g L e s,
(1) 1,3-9wl L mepLuSen

(=) 2-Cwgde-1,3-Auy,L L menL_ulewr
(@) <ieaSen

()  Semevser
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The fundamental unit in terpenoids is
(a) 1,3-butadiene

(b) 2-methyl-1,3-butadiene

(¢) Allene

(d) Phenols

19 6160 (THEUETEU D MIET 6T 6R(Th ADSTUI(H A6 ?
(1) HEGamiiger (<=4) LOmTe s 96t
(@) i gre (7)  Csrenaner
Which of the following is not a alkaloid?
(a) nicotine (b) morphine

(¢) citral (d) conine

1leteu (meueTeuDMIET 6Tg) HlmBS T ?

(=) ,C=0
(=) C=S
(@) —-N=0

()  Cupaabdlu Senarsgid
Which of the following is a chromophore?
(a) ,C=0 ®b) ,C=S

¢ —-N=0 (d) all the above
Page5 Code No.:30286 B



10. NMR-év O (deta) oHmb 7 (tau)  SjeTeyser

— GTGITM Carenaul QLD
Qar_ru@ssliLBhHng.

(o) 7=10-0 (=) 7=10+0

(@) o0=2r () 7+4+10=0

In NMR the O (deta) and 7 (tau) scales are
related by the expression

(@ 7=10-9 (b) 7=10+0
() o0=2r (d 7+10=0
PART B — (5 x 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).
Each answer should not exceed 250 words.
11. (=) Gr&GLTEL G@EnGECHTauTs INeIMS oT(pss.
Write the conversion of fructose to glucose.

Or
(=) oCLrevsafien smdlel @GniEssms 6leTéEs.
Explain the chain shortening of aldoses.
12. (=) <isCam eflenaray eTammmed cremmen? eNlemd:@s.
What is ortho effect? Explain.
Or
Page6 Code No.:30286 B



13.

14.

15.

(<)

(=)

CrmeuGrae allenaruier aulfl(panneniis &ms.
Give the mechanism of Knovenagel reaction.
Quenfe — Quendells oo wm&rewliGer

uNlpEmEn IS &(HS.

Write the mechanism of benzil — benzilic acid
rearrangement.

Or
GO eT(P&IS : STigwiad METEOUILY.
Write a note on : Curtius rearrangement.
eCamiifen edld eratmmed eTetme? cfleTéEs.
What is isoprene rule? Explain.

Or

DOSOTUHSET  GTRMTED  GTETET? D EUGHET 6T
QUM LILITL Iq HEITS &(HS.

What are alkaloids? Give their classification.
UV slnwreneouden LeTUm(H&eneTs $(ms.
Give the application of UV spectra.
Or
ojaflGereller NMR flmwreaneanws aflerd@s.

Discuss the NMR spectrum of anisole.

Page 7 Code No.: 30286 B



16.

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 600 words.

(=) ueLly FTESMISET ETRTMTED  GTEIE?  GVLTTE
Hmib CebeCameldlar s Ll 6lers@s.

What are polysaccharides? Explain the
structure of starch and cellulose.

()

(i)
@)

(i)

Or
@sGamen 2 (heuTgIGETar  ellenareni
CT(LDGIS.
fm @Y euenrs : LomHMmIF SLpMHE.

Write down the reaction of Osazone
formation. 5)

Write note on : Mutaroation. 3)

aurmafleSer swimflgsen HmID LWETSMaTS &(Hs.

Give the preparation and uses of Vanillin.

(@)
(i)
@)
(i1)

Or
glyame swmflsseane eT(pgis.

QaerCuer-Carevg  swmfgse (papmeni
cAlemd: @s.

Write the preparation of Cresol. 3)
Explain Houben—Hoesch synthesis. (5)
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18.

19.

(=)

S eOILY euenrs :
@)  Cuwr-efeeisnT < seilnCarhmid
(1) Lrdler elener.

Write note on :

(i) Bayer—Villiger oxidation (4)
(11) Dakin reaction. 4)
Or

salimeaflcr Qmbg elameT sTTLeT iamielnE
Bl QUMD gsreug @ra® wmErenwlilamer
cMlemd: @s.

Discuss any two rearrangements from

oxygen to ring carbon atom.
B&ECsT g6 SWITTSSMmE) 6T(LpS)Is.
Write the synthesis of nicotine.
Or
CaLbe-Lfl6tr SL_L_anioLienLl SeTL_HSnavd &(Hs.

Give the structural elucidation of camphor.
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20.

(=)

emeu(meuaTeLhenm 6SleTEHES :
1  fslypsie]
(1) oasT BSTe]
(i) maBerd Gaphs BETe]
(v) e wrblp ellenera]
Define the following :
(1) Red shift
(1) Blue shift
(111) Hypochromic shift
(iv) Hypsochromic shift
Or
IR flmwreneuller LwerLmHaamer ableui.

Describe the applications of IR spectroscopy.
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Code No. : 30286 E Sub. Code : JMCH 62/
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B.Sc. (CBCS) DEGREE EXAMINATION,
APRIL 2020.

Sixth Semester
Chemistry — Main
ORGANIC CHEMISTRY - IV
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Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)

Answer ALL questions.
Choose the correct answer :
1. How many aldohexoses are possible for the

molecular formula C;H,,0,?

(a) 2 b)) 4
(c 8 (d 16



Which one of the following is not a polysaccharide?
(a) Cellulose (b) Sucrose
(¢) Amylose (d) Insulin

Perkin reaction is related to
(a) Aldol condensation

(b) Cannizzaro reaction
(c) Wittig reaction

(d) Mannich reaction

CH,CHo + CH,CHo—"" 2 Predict the product.

0
(@ CH,CH,-C-CH,

® CH,—C—C—CH,CH,
(@ CH, CH-CH,
CHO

(d CH,CH-CH,-CHO
OH

Which of the following will undergo benzil-benzilic
acid rearrangement?

(a) butane-2,3-diol (b) 1,2-diketones

(¢c) Phenolic esters (d) Amines

Page2 Code No.:30286 E



10.

Hoffman rearrangement takes place in
presence of

(a) Br,+KOH () Cl,+KOH
(¢ Br,+NaOH (d Cl,+NaOH

The fundamental unit in terpenoids is
(a) 1,3-butadiene

(b) 2-methyl-1,3-butadiene

(¢) Allene

(d) Phenols

Which of the following is not a alkaloid?
(a) nicotine (b) morphine

(¢) citral (d) conine

Which of the following is a chromophore?
(@ ,C=0 (b) C=S
¢ —-N=0 (d) all the above

the

In NMR the O (deta) and 7 (tau) scales are

related by the expression
(a 7=10-0 (b) 7=10+0
(0 o0=2r (d 7+10=0

Page3 Code No.: 30286 E



11.

12.

13.

14.

15.

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 250 words.

(a)

(b)
(a)

(b)
(a)

(b)
(a)

(b)
(a)

(b)

Write the conversion of fructose to glucose.
Or
Explain the chain shortening of aldoses.
What is ortho effect? Explain.
Or

Give the mechanism of Knovenagel reaction.

Write the mechanism of benzil — benzilic acid
rearrangement.

Or
Write a note on : Curtius rearrangement.
What is isoprene rule? Explain.

Or
What are alkaloids? Give their classification.
Give the application of UV spectra.

Or

Discuss the NMR spectrum of anisole.

Page4 Code No.:30286 E
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PART C — (5 x 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 600 words.

16. (a) What are polysaccharides? Explain the
structure of starch and cellulose.

Or
(b) (1) Write down the reaction of Osazone
formation. (5)
(11) Write note on : Mutaroation. 3)

17. (a) Give the preparation and uses of Vanillin.

Or
(b) (1) Write the preparation of Cresol. 3)

(i1) Explain Houben—Hoesch synthesis. (5)

18. (a) Write note on :

(i) Bayer—Villiger oxidation 4)
(1) Dakin reaction. 4)
Or

(b) Discuss any two rearrangements from
oxygen to ring carbon atom.
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19.

20.

(a)

(b)
(a)

(b)

Write the synthesis of nicotine.

Or
Give the structural elucidation of camphor.

Define the following :
(1) Red shift
(11) Blue shift
(i11) Hypochromic shift
(iv) Hypsochromic shift
Or
Describe the applications of IR spectroscopy.
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(8 pages) Reg. No. :

Code No. : 30287 B Sub. Code : JMCH 63/
SMCH 63

B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2020.
Sixth Semester
Chemistry — Core
PHYSICAL CHEMISTRY - IV
(For those who joined in July 2016 onwards)
Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)
Answer ALL questions.

Choose the correct answer :
1.  Yermeumeuameupmier THS EPOEFAM TITLDGIT
Bpwramaemus s
(o) N,
(=) O,
@) Cl,
(%) Guopda bl Sienardgid

Which of the following molecule will given Raman
spectra

(@ N, () O,
(¢ Cl, (d) All the above



2.

CH; -O-CH; & erszsemen Coumul L LGyl Lmenger

o _GITEmaT?
(=) 1 (=) 2
(@) 3 (/) 4

How many different types of protons are present
in CH;, -O-CH,?

(@ 1 b 2
() 3 d 4

g ugssrar  elaeanuienr  ellananCeus  omied

EMHSI).

(=) elenerru(® GumpLseafler Gadley
(=) Cprw

(@) Qeuiublene

()  elewarmallener GummLseflem Gladley

The specific rate constant of a first order reaction
depends on the

(a) concentration of the reactant
(b) time
(c) temperature

(d) concentration of the product

e Lig ellenarGeus wrdlader e s,
(=) mole lit1 s? (<) st
(@) litsec! (rr) lit mole?
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Unit of first order rate constant is
(a) molelit?!gs! (b) st
() litsec! (d) lit mole!

WYemeu(meuameudmeT eTgl eusllantd W@ iLblevd LHMID
auallenLop L@ sTrsSlem 2 LiL|?

(<=1) KCN (<) NaNO,

(@) NH,CI] () NaCl

Which of the following is a salt of strong acid
strong base?

(a) KCN (b) NaNO,
(0 NH,CI (d) NaCl

(1 @ruilev &b
(=) AICI (=) BF,
(&) BH; () NH;

is a Lewis base.
(a) AlCI, (b) BE,;
(© BH, (@ NH,
FoolIT  DjenioliL] Blenavasenar
Q& meRTL_g).
(1) gemm (=) Qnam(
(&) pemm () prens
Sulphur system has ——————— phases.
(a) one (b) two
(¢) three (d) four

Page3 Code No.:30287 B



8.

10.

N,, O, wpmpbd H, & odrear bHlevoensafien

TGN SEn S
(=1) 0 (=) 1
(@) 2 (/) 3

The number of phases in a mixture of N,, O, and
H, will be

@ 0 (b) 1

(© 2 (d 3
1nm=

() 10¥m (<) 10 m
(@) 10"cm (F) 107" m
1nm=

(@ 10°m ®) 10 m
(¢ 10cm (d 10" m

Yemeupeuareupmiet ergl 1D prGenm enoliny?

(=) @eurarrLb Gleudd

(=) GeumeTL LD eUWIT

(®) @eurarLLb Lerafl

()  Cpsamdiu enardgn

Which of the following is a 1D nano structure?

(a) quantum well (b) quantum wire

(¢) quantum dot (d) all the above
Page4 Code No.:30287 B
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11.

12.

13.

PART B — (5 X 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 250 words.

(=)

IR womib grwer Hlipwrepeulwdseflier Gean Gl
2_atem GeumLIT(HEENET 6T(LPGIS.

Write the differences between IR and Raman
Spectroscopy.

Or
Ceud) pareflenar LITE&@LD sryewts6r eTeneu ?
What are the factors affecting chemical shift?

(M LN N eSS MewT de_CGoew
Qamarenaemw clemd@s.

Discuss the Lindemann  theory  of
unimolecular reaction.

Or
@ ellenaruiler eflenarLig i seTL Dl FSTelg)

(1 (PEODEDU 6T(LPGIS.
Write any one method to determine the order
of a reaction.

SThIgE sanrgalen pHey ereucumm sanrédl (Houmi?

How will calculate pH of a buffer solution?
Or

GO euenTs : SLled — SMTD SFDLITTSSE.

Write a note on : acid-base titration.

Page5 Code No.:30287 B



14.

15.

16.

(=)

Feo.LMlen  Flemeenld  euaTULSMNS U
clleTé G s.

Draw and explain the phase diagram of
sulphur.

Or

Blenavenio cllHlEgmar soemUm_anl cu(hadl.

Derive the equation of phase rule.

oo L|@FGTEET GTETNITE CTETE? ASET LIGHTLSE0ETS

S(1Hs.

What are fullerenes? Give their properties.
Or

BrCaTTs gigeTaeflen L6 LIaTL|EET 6T(LpGIs.

Write  the electrical  property  of
nanoparticles.

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 600 words.

(<)

@)  urevur lssd s 5ms.
(i1)) NMR flipwreneouden Gamaranganit ellerd:Es.
(1) State mutual exclusion principle. 4)

(i1) Discuss the theory of NMR spectra. (4)

Or

Page 6 Code No.: 30287 B



17.

18.

(<)

euanTwI) :

@)  epedsm 2 FFb

(i) gliuenL 2 FFb
(i11) gCerCLrl 2 &b
(iv) Appmdurer 2 F&ib.

Define :

(i) Molecular peak 2)
(11) Base peak 2)
(111) Isotopic peak 2)
(iv) Metastable peak. (2)

Lsow eflenariilg. edllenem Gremmmed Gramen? <iSe
LIGRTL|SEN6TS S(hd. LSl eSlenerLily. eSlenensE, ¢(h
2_STIE0ILD S(Hs.
What is zero-order reaction? Give it’s
characteristics. Give an example for zero
order reaction.

Or

Cursa Qs marenaudesr Ulg cllenarudlesr
CeusgensLd SIBSE Q& mérenaudl e
CTOEMESE LD GHl6Td: &.
Explain collision theory of reaction rates and
it’s limitations.
SMERIGD  SOIFD  GTIMITD  GTETE? ST
USLILHSSMO T(HSSHSHTL (N6 6SleTéEs5.
What is buffer solution? Explain its
classification with example.
Or
Page 7 Code No.:30287 B



19.

20.

(<)

(=)

uCeum 2 Liygsatien BlyTHUGSSMme 6lleur.
Describe the hydrolysis of different salts.
Mg-Zn <e@wiler Hlaaamn  aumrULSmS
cMlemd @s.

Explain the phase diagram of Mg-Zn system.
Or

WAL S0 cllenwis (SIS S|S0

LWeTUT(H&EETS &(Hs.

State distribution law? Give it’s applications.
BTCETTS FHIHETHET CTEMMTE) 6T ? AT SMHS
LIGRTL|&E6TS &(h&k. ESTeugl @rent(h LLesHemaT
CT(LDGIS.

What are Nano particles? Give its magnetic
properties. Write any two uses.

Or
emeu(meuaTelHenm 6Sl6md:@s.
(1) srruen préearmmIL @QenLp
(1) prGenm HeamesET.
Explain the following :
(1) Carbon nanofibre. 4)

(i1) Nanocomposites. 4)
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(6 pages) Reg. No. :

Code No. : 30287 E Sub. Code : JMCH 63/
SMCH 63

B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2020.
Sixth Semester
Chemistry — Core
PHYSICAL CHEMISTRY -1V
(For those who joined in July 2016 onwards)
Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)
Answer ALL questions.

Choose the correct answer :

1. Which of the following molecule will given Raman
spectra
(@ N, (b) O,
0 Cl, (d) All the above

2. How many different types of protons are present
in CH; -O-CH,?
(@ 1 (b) 2

(© 3 d 4



The specific rate constant of a first order reaction
depends on the

(a) concentration of the reactant
(b) time
(c) temperature

(d) concentration of the product

Unit of first order rate constant is
(a) molelit?!gs! (b) st
(¢) lit sec? (d) lit mole?!

Which of the following is a salt of strong acid
strong base?

(@) KCN () NaNO,
(¢ NH,CI d NaCl

is a Lewis base.

(a) AlCI, (b) BE,

(0 BH, (d) NH,
Sulphur system has ———————— phases.
(a) one (b) two

(c) three (d) four

Page2 Code No.:30287 E



8.  The number of phases in a mixture of N,, O, and

H, will be
(@ 0 b 1
(© 2 @ 3
9. 1nm=
(@ 10°m ® 10" m
(¢ 10*cm (d 10" m

10. Which of the following is a 1D nano structure?
(a) quantum well (b) quantum wire

(¢) quantum dot (d) all the above
PART B — (5 x 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 250 words.

11. (a) Write the differences between IR and Raman
Spectroscopy.

Or
(b) What are the factors affecting chemical shift?

Page3 Code No.:30287 E



12.

13.

14.

15.

(@)

(b)

(a)

(b)

(a)

(b)

()

(b)

Discuss the Lindemann  theory  of

unimolecular reaction.

Or

Write any one method to determine the order

of a reaction.

How will calculate pH of a buffer solution?

Or

Write a note on : acid-base titration.

Draw and explain the phase diagram of

sulphur.

Or

Derive the equation of phase rule.

What are fullerenes? Give their properties.

Or

Write  the electrical  property  of

nanoparticles.

Page4 Code No.:30287 E
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16.

17.

18.

PART C — (5 X 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 600 words.

()

(b)

(a)

(b)

(a)

(b)

(1) State mutual exclusion principle. 4)

(i1) Discuss the theory of NMR spectra. (4)

Or
Define :
(i) Molecular peak 2)
(i1) Base peak (2)
(i11) Isotopic peak (2)
(1v) Metastable peak. 2)

What 1is zero-order reaction? Give it’s
characteristics. Give an example for zero
order reaction.

Or

Explain collision theory of reaction rates and
it’s limitations.

What 1is Dbuffer solution? Explain its
classification with example.

Or
Describe the hydrolysis of different salts.
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19.

20.

(@)

(b)
(a)

(b)

Explain the phase diagram of Mg-Zn system.
Or

State distribution law? Give it’s applications.

What are Nano particles? Give its magnetic
properties. Write any two uses.

Or
Explain the following :
(1) Carbon nanofibre. (4)

(11) Nanocomposites. 4)

Page 6 Code No.: 30287 E
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PART A — (10 x 1 = 10 marks)
Answer ALL the questions.
Choose the correct answer :

1.  Mass productivity =
Mass of product

(@) Total massin process

®) Mass of product
Mass of reactant

© Mass of reactant
Mass of product

@ Mass of reactant

Total massin process



In addition reaction the atom economy is
(a) 100% (b) 50%
(c) 36.4% (d 0%

is used for the removal of caffeine.
(@) COq (b) Water
(c) CH2Clz (d) DMSO
property of ionic liquid make them safe
to use in lab and industry.
(a) high vapour pressure
(b) no vapour pressure
(¢) low vapour pressure
(d) high melting point
Which acid catalyst is used in Petrochemical
Industry?
(a) Zeolite (b) HPA
(c) Pt (d) Ni

“Quick - Vinegar Process” is
(a) C2H50H to CH3;CHO
(b) C:2H50H to CH;COOH
(¢c) CHs30H to CH;COOH
(d) CHs0H to CH3CHO
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7. Adipic Acid is manufactured from
(a) CHa (b) CeHi2

(© (d) C:2Hs

8. Benzyl bromide is prepared through

mechanism.
(a) radical (b) cationic
(¢) anionic (d) carbene
9. Wood contains about ———— polysaccharides
and —— liqunine
(a) 70%,30% (b) 50% ,50%
() 20%,10% (d) 98%, 2%

10. Best dry cleaning agent is
(a) lig. CO2 (b) lig. N2
(¢) Benzene (d) ether

PART B — (5 x 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).
Each answer should not exceed 250 words.

11. (a) What is yield? Explain with an example.
Or

(b) Write note on diasteroelectivity.
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12.

13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

Write note on “COz as supercritical fluid”.

Or

How to prepare imidazolium  based

ionic liquids?

Write note on green oxidation catalyst.

Or

What are the advantage of biocatalytic

reaction?

Write note on microwave assisted

Esterification and Claizen rearrangement.

Or

Write note on ultrasound assisted

Esterification and Saponification reaction.

Write note on Versatile bleaching agents.

Or

Write note on combinatorial green chemistry.
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16.

17.

18.

19.

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 600 words.

(a)

(b)

()

(b)
(@)

(b)

(a)

(b)

Explain the substitution and rearrangement
reaction.

Or

Explain the chemoselectivity and
regioselectivity with an example.

Explain the applications of supercritical fluid
extraction.

Or
Explain the ionic liquid in organic synthesis.

Explain the green polymer supported
catalysts.

Or
Explain the enzymes catalysed hydrolytic
process.

Explain the microwave assisted Diels—Alder
reaction and de-carboxylation reaction.

Or

Explain the ultrasound assisted oxidation
and reduction process with example.
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20.

(a)

(b)

Explain the twelve principles of green

chemistry.

Explain
reagents.

the

Or

Biomimetic multifunctional
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Code No. : 30303 B Sub. Code : JMCH 6 B/
SECH 6B

B.Sc. (CBCS) DEGREE EXAMINATION,
APRIL 2020.

Sixth Semester
Chemistry — Main
Major Elective — IIT — NANO CHEMISTRY
(For those who joined in July 2016 onwards)
Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :
1. 1 prCGermiSiL i =
(=) 1x10°m (<) 1x10™°m

(@) 1x10°cm (m) 1x10™°cm



1 nanometre =

(a)
(©

1x10°m

1x10°cm

(b) 1x10™m
(d 1x10cm

@6uUmenTL_LD Ljemartiudlen ojere]
(1) 2—10cm

(@)

2—10m

(<) 2—-10 mm
(FF) 2—-10nm

The size of quantum dot is

(a)
(©

2—-10cm
2—10m

19\ 661 (T 6 G¥T 6L D M 6iT
SWUTTSSQISS T QuIni N (penn
(1) Geovam oyflomeans Cxuiey

(b) 2-10mm
(d 2-10nm

T3 BrCerms FISHETEET

(<) Geuliu 2 enL iy

(@) CanCerm Coudlullwied wpenm

(F)

(a)
(b)
(©
(d)

@ (&S (LPDSHET

Which of the following is a physical method for the
synthesis of nanoparticles?

laser ablation
thermolysis

sonochemical

methods

reduction methods
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&med-0leged (LPEnm GTEITLIE —————————— G GLPED.
(=) Sfopg-Cod () Codops-Sp

(@) salgCamppd () @OH&s

Sol-gel method is —————— approaches.
(a) bottom-up (b) top-down
(¢) oxidation (d) reduction
{60 @ TEsT —————————— STTLIGH <A@ SHETTC) A G1G.
(=) 2 (<) 6
@) 16 (%) 60
Fullerene is made up of ————— carbon atom.
(@) 2 (b) 6
(c) 16 (d 60
Q@ Beva L6 SL_Gd v,

(1) Slymenu’
(=),) enLwibem
(&) emgmyam 2 iy

()  Qurirflwbd GCermeny(h
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is a not a good conductor of electricity.
(a) graphite (b) diamond
() NaCl (d) KCI
e peuamaipmeT argl  BIelemsEhL e  Gaabg)
BrCerm seeneuuileners Srmg)?
(=) 2Cersd (=) Qagmdsen
(@) <Corsbd (FF)  LIeOUIG&ET

Which of the following does not combine with fibre
to give nano composites?

(a) metals (b) ceramics
(¢) non-metals (d) polymers
smruer Breamm@GQmilseT —————— SiqLOGITTED <60

Slymeanuil_ greflemmed op,eraney.
(=) 0.4cm (<) 0.4 mm
(@) 0.4nm () 40 nm

Carbon nanotubes are the sheets of graphite about
in thickness.

(8 04cm ®) 0.4mm
(¢ 0.4nm (d 40 nm
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10.

Gy wpnd Cudeyusde Gnmbs @UPUUED
BrCerm SIS _ 2 (HeUMGsL
vwerL (& mg.

(1) &THSLD

(<)) &Mhs eveten

(@) &b Bl s

() a&mhs Calliysg smaldlser

The nano particles from iron and pallodium are
used to produce

(a) Magnets

(b) Magnetic lens

(¢) Magneto meters

(d) Magnetic storage devices

BrCams  gisaadr @QrsssHd o Ter

2 (Heumd @ g samar 2GSl emen.

(1) sLligser (=) STUFFQ®
(&) Czmom () gafl
Nano particles target the ———————— causing cells

and remove them from blood.
(a) tumour (b) fever

(¢) infection (d) blood
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11.

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 250 words.

(=)

(<=4)

BrCerm Csmpled L LD eremmmed eremen? HrGeumm
S|ETe&6T 6T (PSS SSHUSNS H(HS.

What 1s  nanotechnology? Give the
significance of nanoscale.

Or

QUEPTWIM) © (GEUMERTL LD SLDLAGEET LoHMID G 6uTaTL LD

Yereflaer

Define : Quantum wires and quantum dots.
BrGenms  giserser  HwUTTGSle)  &med-Glaed
penaw leaTsEs.

Explain Sol-gel method for the synthesis of
nano particles.

Or

BICETT  DjeTeyeTer Gams SHLSHenul ereleumm)

swmiliumd?

How will you synthesis nanosized

semiconductor?
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13.

14.

15.

(=)

urliyd seudsl Qgmerensenw alloTsEs.
Explain the theory of adorption.

Or
BrCerm ellenarnysdladr swmilE@n gameug
(Ppepen 69l 6md @

Discuss any one method for the preparation
of nano catalyst.

Bréarm  soameuufer  LGeum QUENSHEHEH T
T(HSGIESTL(H&(ETHL_GIT 6T(LDS)IS5.

Write different types of mnanocomposite
materials with example.

Or
BrCerm GLrlseten LIWETUT(HEMETS S(Hs.
Give the applications of nanotubes.
BrCerm gisarsaflen ug L1 enerudled IR
Bimwreneudler LWaTUT(HEEMET 6T(LpS)I5.

Write the application of IR spectra in the
study of nanoparticles.

Or
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(=) fm @OLY cuenps : erfEUmmeT HeTs6er HMID
wrCerm CuL_LMsar.

Write note on : Fuel cells and nano batteries.

PART C — (5 x 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).
Each answer should not exceed 600 words.
16. (@) weCam eumswrear BrCeamm  GuTmLsetlen
QUIgGUEMDLIGN LIS &(THS.

Give the structure of different types of
nanomaterials.

Or

(<) prCams  gigarsar  gumiiGed  EfeSBHS
Cuerss Gebad wpann LnMl ellel.
Describe bottom-up approach for the
synthesis of nano particles.
17. (o) prGems giserser sumfgseder gCoaid @ et
Caudludwied (penmaaner elems:@s.

Explain any two chemical methods for the
synthesis of nano particles.

Or
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18.

19.

(<=4)

Sy GHLIY uemrs :

@) ey &mSE wpen
(i) PVD werp
Write note on :

(1) Gas condensation method

(1) PVD method

SLOTEIGET  GTEIMTED  eTeimen?  <Sjeneugat e

QUIq-GUELDLIL| LDMHMILD LIGHTL]SHENETS S(Hs.

What are Fulleres? Give their strucutre and
properties.

Or

SrmeemULl HMID L WIDET 6T GllqEIELDLIEHL

NI EIGES

Explain the structure of graphite and
diamond.

BrCam soenasatien Geudlulwed wHmiD WererT
LIGHOTL| &G GIT GT(LDG)IS.

Write the chemical and electrical properties
of nanocomposites.

Or
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20.

(<=4)

fn GOHLL eueanrs :

@  Quieswrear préerm saeameser
(i)  smiuer predlaneser

Write note on :

(1) Natural nano composites

(1) Carbon fibres

BrCamms  gisarsatien LT EmaT  Seurl_Mleldled
TEM-er vnwerum(hasener adlauil.

Describe the application of TEM in
characterisation of nanoparticles.

Or

(<) BrGeams glsaTsartlen sHCUTEnS W

LWeTUT(H&EETS &(Hs.

Give the current applications of
nanoparticles.
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Reg. No. :

Code No. : 30303 E Sub. Code : JMCH 6 B/
SECH 6B

B.Sc. (CBCS) DEGREE EXAMINATION,
APRIL 2020.

Sixth Semester
Chemistry — Main
Major Elective — IIT — NANO CHEMISTRY
(For those who joined in July 2016 onwards)
Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

1. 1 nanometre =
(a) 1x107°m (b) 1x10™m
(¢) 1x10°cm (@ 1x10™cm



The size of quantum dot is

(a) 2-10cm (b) 2-10mm

¢) 2—-10m (d) 2-10nm

Which of the following is a physical method for the
synthesis of nanoparticles?

(a) laser ablation

(b) thermolysis

(c) sonochemical methods

(d) reduction methods

Sol-gel method is ——————— approaches.

(a) bottom-up (b) top-down

(¢) oxidation (d) reduction
Fullerene is made up of ————— carbon atom.
(@) 2 (b) 6

(c) 16 (d 60

is a not a good conductor of electricity.
(a) graphite (b) diamond
(0 NaCl (d KCl1
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10.

Which of the following does not combine with fibre
to give nano composites?

(a) metals (b) ceramics
(c) non-metals (d) polymers

Carbon nanotubes are the sheets of graphite about

1n thickness.

(a) 0.4cm (b) 0.4 mm
(¢ 0.4nm (d) 40 nm

The nano particles from iron and pallodium are
used to produce

(a) Magnets

(b) Magnetic lens

(c) Magneto meters

(d) Magnetic storage devices

Nano particles target the ———————— causing cells
and remove them from blood.

(a) tumour (b) fever

(¢) infection (d) blood
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11.

12.

13.

14.

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 250 words.

(a)

(b)
(a)

(b)

(a)

(b)

(a)

(b)

What is  nanotechnology? Give the
significance of nanoscale.

Or

Define : Quantum wires and quantum dots.

Explain Sol-gel method for the synthesis of
nano particles.

Or

How will you synthesis nanosized
semiconductor?

Explain the theory of adorption.

Or

Discuss any one method for the preparation
of nano catalyst.

Write different types of mnanocomposite
materials with example.

Or

Give the applications of nanotubes.

Page4 Code No.:30303 E
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15. (a)

(b)

Write the application of IR spectra in the
study of nanoparticles.

Or

Write note on : Fuel cells and nano batteries.

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 600 words.

16. (a)

(b)

17. (a)

(b)

Give the structure of different types of
nanomaterials.

Or

Describe bottom-up approach for the
synthesis of nano particles.

Explain any two chemical methods for the
synthesis of nano particles.

Or
Write note on :

(1) Gas condensation method

(i) PVD method
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18. (a)
(b)
19. (a)
(b)
20. (a)
(b)

What are Fulleres? Give their structure and

properties.

Or

Explain the structure of graphite and

diamond.

Write the chemical and electrical properties

of nanocomposites.

Or
Write note on :
(1) Natural nano composites
(1) Carbon fibres

Describe the application of TEM
characterisation of nanoparticles.

Or

Give the current applications
nanoparticles.

1n

of
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Reg. No. :

Code No. : 5123 Sub. Code :HCHM 42

M.Sc. (CBCS) DEGREE EXAMINATION,
APRIL 2020.

Fourth Semester
Chemistry
INORGANIC CHEMISTRY - IV
(For those who joined in July 2012 — 2015)
Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)
Answer ALL questions.

Choose the correct answer :
1.  The number of micro states possible for Cr(III) is

(a) 45 (b) 90

(¢ 120 (d 15



The PES of N2 was studied with the He resonance
line at 58.4 nm. The ejected photoelectron energy
was 5.63 eV. What is the energy of the orbital
from which this electron is ejected?

(a) 35.12eV (b) 9.35eV
(c) 15.59eV (d) 11.86eV

A substance when dissolved in water at 10¢ M
concentration absorbs 10% of an incident radiation
in a path of 1 cm length. What is the molar
extinction coefficient?

(a) 1000 () 10000
(o 437 (d) 100000

Which of the following structural features in a
molecule may make it fluorescent?

(a) The presence of benzene ring
(b) Fused ring system

(¢) Rigidity in the molecule

(d) All of the above

The structure of fulleride, KsCeo 1s
(a) Body-centred cubic

(b) Face centered cubic
(c) Hexagonal
(d) None of these
Page 2 Code No. : 5123



In the preparation of TaSz by Chemical Vapour
Transport method (CVT), the CVT agent used is

(a) S (b) L
© NO; d Cl

Excitation into the charge transfer bands often
leads to ————— reactions.

(a) photoracemisation

(b) photosubstitution

(¢) photodissociation

(d) photoredox

The reaction, *[Ru((bpy)s]** + Eu®* —
[Ru((bpy),]** + Eu®" is

(a) oxidative quenching

(b) reductive quenching

(¢) energy transfer

(d) self-exchange reaction

Which of the following complexes are used in
cancer treatment?

(a) Carboplatin
(b) Oxaliplatin
(c) Satraplatin
(d) All of these
Page 3 Code No. : 5123



10.

11.

The expected exponent for the Oz in the
oxygenation (equilibrium) constant equation for
haemoglobin

(@) 4 (b) 2

(0 2.8 (d) 4.8

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 250 words.

(@) (1) What are charge transfer transitions?
With  suitable examples explain
different types of charge transfer
spectra.

(11)) How do they differ from d-d
transitions?

Or

(b) Discuss the photoelectron spectra of the
following molecules:

(i)  C(1s) XPS of CClsCHs and
(i) N(1s)XPS of NaNs.

Page 4 Code No. : 5123
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12.

13.

14.

15.

(a)

(b)

(a)

(b)
(a)

(b)

()

(b)

Compare turbidimetry with nephelometry.
Outline the use of these techniques with an
example for each.

Or
Discuss the principles and applications of

atomic absorbance spectroscopy.

Write a note on insertion compounds of
metal oxides.

Or
Describe fullerenes and fullerides.
What are the different types of excited

states? Mention types of reactions taking
place from them.

Or
Discuss the two principal mechanisms of

energy transfer in excited states.

With suitable examples explain how metal
complexes act as probes of nucleic acid.

Or
How are the following chelating agents can
be used therapeutically?
(1) D-penicillamine and

(11) cis- diamminedichloroplatinum(IT)
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16.

17.

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 600 words.

()

(b)

(a)

With a help of Orgel diagram discuss the
electronic spectrum of octahedral V(III)
complexes. The electronic spectrum of an
octahedral V(III) complex has the following
spectral bands: 17200 cm!, 25700 cm! and
36000 cml. Assign these transitions.
Evaluate 10Dq, B’ and nephelauxetic ratio.
(For free metal ion B = 861 cm™?).

Or

State Koopman’s theorem and explain its
significance in PES using N2 as an example.
What are the drawbacks of the theorem?

(1) Explain direct and indirect methods of

analysis in fluorometry. How is F~
1ons estimated fluorometrically?

(i1) Sketch and explain the TGA curve of
calcium oxalate monohydrate. 100 mg
of calcium oxalate monohydrate was
subjected to TGA. Calculate the weight
loss in various temperature region
100 °C - 950 °C.

Or
Page 6 Code No. : 5123



18.

19.

(b)

()

(b)

(a)

(b)

(1) Discuss inductively coupled Argon
plasma source used in atomic emission
spectroscopy.

(11) Describe spectral and chemical
interferences 1in atomic absorption
spectroscopic analysis.

Discuss the intercalation compounds of
graphite and transition metal disulphides.

Or

Explain the chemical precipitation, solution,
sol-gel and hydrothermal methods for the
synthesis of inorganic materials with
suitable examples.

Mention the essential conditions for a
photochemical reaction to be used in the
storage of solar energy. Discuss the
applications of different types of reaction in
it.

Or

Write in detail about the photophysical and
photochemical properties of [Ru(bpy)s]?*.
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20.

(a)

(b)

Explain the structure and role of carbonic
anhydrase.

Or

(1) Discuss the structure and role of
superoxide dismutase.

(1) Discuss the mechanism of action of
carboxypeptidase A.
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(6 pages)

Reg. No. :
Code No. : 5881 Sub. Code : PCHM 32

M.Sc. (CBCS) DEGREE EXAMINATION,
NOVEMBER 2020.

Third Semester
Chemistry — Core
INORGANIC CHEMISTRY — III
(For those who joined in July 2017 onwards)

Time : Three hours Maximum : 75 marks

PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

1. Among the following the unstable carbonyl species

1s
(a) Mn(CO)sCl (b) [Mn(CO)1s]~

(¢) Mn2(CO)1o (d) Mn(CO)s



CO bond order is lowest in

(a) uncoordinated CO

(b) cobonded to one metal

(¢) CO bridiging two metals
(d) vCO bridiging three metals

Which of the following obey 18 electron rule?

(&) Mn(CO)s (b) Fe(CO)s
() V(CO)s (d) Fe(CO)4

Vaska’s complex is

(a) IrCl(CO)(PPhs)2 (b) (PhsP)2Rh(CO)C1
(c) IrCl(CO)2(PPhs)zs  (d) (PhsP)sRhCl
Among the following diatomic molecules the one
that shows EPR signal is

(a) Lis (b) Be

© Cs d) O

The 1H NMR spectrum of (7° — CsHs)2Fe recorded

at room temperature has

(a) One singlet (b) One multiplet

(¢) Two singlets (d) Two multiplets
Page 2 Code No. : 5881



10.

In the application of DTA and DSC which of the
following parameters is measured for the glasses?

(a) Concentration of the glass
(b) Solubility of the glass

(¢) Cooling temperature

(d) Transition temperature

Absorbed wavelengths in atomic absorption
spectrum appear as

(a) dark background (b) dark lines
(¢) light background (d) light lines

Give the example for Molecular photosensitizers
(a) Mercury (b) Cadmium

(¢) Zinc (d) Sulphur dioxide
When a substance absorbs radiation of higher
frequency the emission of radiation is continuous

for some time even after the incident light is cut
off

(a) Phosphorescence
(b) Sensitized fluorescence
(¢) Resonance fluorescence

(d) None of these above
Page 3 Code No. : 5881



11.

12.

13.

14.

PART B — (5 X 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 250 words.

(a)

(b)
(a)

(b)
(a)

(b)

(a)

(b)

State 18 e-rule with example.

Or
Write a short note on properties of ferrocene.
Give a brief note on synthetic gasoline.

Or

Write a note on Monsanto processes.

Explain how NMR technique used in the

study of fluxionality of inorganic compounds.

Or

State the factors affecting the magnitude of

g-values.

Write a note on thermometric titration.

Or

State the factors affecting the TGA curves.

Page 4 Code No. : 5881
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15. (a) Write a note on photochemical properties of
[Ru(bpy)3]2* complex.

Or
(b) State and explain Frank Condon principle.

PART C — (5 x 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 600 words.

16. (a) Account on the substitution reactions of
metal carbonyls.

Or

(b) Write an essay on structural features and
bonding of dinitrogen complexes.

17. (a) Write an essay on cyclometallation reactions.
Or

(b) Write a note on heterogeneous catalysis with
an example.

18. (a) Sketch and explain the NMR of SFi, PiSs,
HPF3, [HNi(PPhs)4]*.
Or
(b) Sketch and explain EPR of

(1) [CoFe]*
(1) [CrFe]*> and
(i11) [VO(H20)6]%*
Page 5 Code No. : 5881



19.

20.

(a)

(b)
(a)

(b)

Discuss the applications of DTA.

Or
Account on AAS.

Write an essay on electron transfer reactions.

Or

Account on application of inorganic
photochemistry in solar energy.
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Code No. : 5124 Sub. Code : HCHM 43
M.Sc. (CBCS) DEGREE EXAMINATION,
APRIL 2020.

Fourth Semester
Chemistry
PHYSICAL CHEMISTRY - IV
(For those who joined in July 2012-2015)

Time : Three hours Maximum : 75 marks

PART A — (10 x 1 = 10 marks)
Answer ALL questions.
Choose the correct answer

1. The moment inertia (I) of a molecule is defined as
@ I=mr ) I<m’r
¢ I> mizri2 (d) None of these

2. The best example for microwave inactive molecule
is
(a) CO (b) HCI

(© N (d) H=0



Carbon dioxide molecule and acetylene molecule
have fundamental vibrational frequency of

(a) 3,7 (M) 4,6
(o 4,4 (d) 4,7

Parallel band of symmetric top molecules has

(a) AJ =021&AK #0
b) AJ =+1& AK =0
© AJ=0x1&AK =1
d) AT =0+1&AK =0

Franck-Condon Principle is related to
(a) Electronic spectroscopy
(b) IR spectroscopy
(¢) UV spectroscopy
(d) Raman spectroscopy
Electron binding energy of each emitted electron
can be determined by
(a) Photoelectron spectroscopy
(b) Auger electron spectroscopy
(c) ESCA
(d) X-ray analyzer
Page 2 Code No. : 5124



7.  Naphthalene has ESR spectrum of

lines
(a) 25 (b) 75
(c) 15 (d) 85
8. Mc Connel equation is used to calculate

(a) Electron density (b) Proton density
(¢) Degenerate density (d) All of above

9. Zeeman splitting in Mossbauer spectroscopy of
57Fe gives lines.
(@) 1 (b) 6
(© 7 (d 9

10. Doppler shift is related to
(a) NQR spectra (b) Mass spectra
(¢) Mossbauer spectra (d) ESR spectra

PART B — (5 x 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).
Each answer should not exceed 250 words.

11. (a) Explain various regions of spectrum.

Or

(b) How will you classify the molecules based on
their moment of inertia.
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12.

13.

14.

15.

(a)

(b)

(a)

(b)
(a)

(b)

(a)

(b)

Explain about simple harmonic oscillator by
handling HCI molecule.

Or

What are the advantageous of Raman
spectroscopy over IR spectroscopy?

Write notes on vibrational coarse structure.
Or
Explain predissociation.

Discuss the ESR spectrum of transition metal
complexes.

Or

State the Principle and applications of
FT-NMR.

The Moéssbauer spectrum of
K ,[Fe(CN), consists of one line whereas that

of Ky[Fe(CN);NO| consists of two lines.
Explain.

Or

NQR spectra is suitable for studying H-
bonding. Explain
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PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b)

Each answer should not exceed 600 words.

16. (a)

(b)

17. (a)

(b)

18. (a)

(b)

(1) Describe the non-rigid rotator model in
rotational spectra.

(1) State and explain stark effect.
Or

Describe the non-linear molecule of
polyatomic molecules with suitable examples.

Explain in detail about the anharmonic
oscillator model in vibrational spectroscopy.
Or
Write notes on
(1) Overtone and combination frequencies
(1) Fermi resonance and Group Frequencies
Write the Principle, Instrumentation and
application of UV-PES.
Or

Discuss the Principle, instrumentation and
applications of X-ray analyzer.
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19.

20.

(a)

(b)

(a)

(b)

Write notes on 3P NMR spectroscopy.

Or

Explain the ‘g’-factor and hyperfine splitting
in ESR spectroscopy.

Explain briefly about the Zeeman effect in
NQR spectroscopy.

Or

Define with reference to Mossbauer
spectroscopy

(1) Isomer shift
(1) Nuclear Quadrupole splitting

(1i1)) Magnetic hyperfine interaction

(iv) Doppler shift
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Time : Three hours Maximum: 75 marks

Part -A (10X 1 = 10 marks)
Answer all question, choose the correct answer

I.In Mossbauer spectroscopy the number of peaks obtained is related to the ------- of the
compound
a)polarity b)valency ¢) symmetry d) velocity

5

2. The plane polarized light passing through a dissymmetric medium becomes elliptically

polarized is ------=-

(a)Doppler effect b) circular dichorism  ¢) Raman effect d) none of these
3. All elements except -----=====cmvmm- produce Auger peaks.
a) He &Ne b)H, & He c)Hy & Li d) chlorine and flourine
4.In NQR spectroscopy, a nucleus with I = 3/2 in axially symmetric field in the spectrum
BIVES ~mmmeommeae &
a) Two lines b) three lines ¢) one line d) zero line

5. In the reduction of ribose -------- functions as reducing agent.

(a) vitamin B, b) ferritin ¢) cytochrome oxidase d) carboxy peptidase

6. The affinity of hemoglobin for O, decreases with decrease in pH. This effect is known as --

(a) Cooperrative effect b) Bohr effect ¢) Template effect d) none of these

7. Calcification of tissues and formation of stones is caused due to the presence of excess --
(a) Zn b)Ca c¢)Cu d) Na

8. Fe deficiency leads t0 ~=----=-nceeme--.

a) Bone detoriation b)anemia ¢) growth retardation d) none of these

9. The materials prepared by treating graphite with a strong oxidant or a strong reducing agent

are called--------—---..

(a) graphite insertion compounds b) fullerenes

¢) graphite intercalation compounds d) corborandum

is the process of growing crystal of a particular orientation on the top of

another cyrstal,

(a) Epitaxy b) zone melting ¢) Verneuil d) none of these




PART-B (5 X 5 = 25 MARKS)
ANSWER ALL QUESTIONS

BY CHOOSING (a) or (b)

EACH ANSWER SHOULD NOT

EXCEED 250 WORDS PA'RT‘B_('S'X'S-QS—.W

A : S )
11.(a) How is Moss Bauer Spectroscopy useful in finding out the structure of catalase,
Or
(b) Explain the MB spectra of iron compounds.
12. (a)Draw and explain the vibrational fine structure of CO molecule.
o 3
(b) Ilustrate how NQR spectroscopy helpful in finding the hydrogen bonding
of molecules . -
13.(a) Compile about the invigro nitrogen fixation.
Or
(b)Discuss the structure and functions of transferrins.
14.(a) Discuss the inhibtion of Xanthine oxidase.
Or
(b) Illustrate metal complexes as drugs.
15. (a) Give an account on intercalation compounds of graphite.
Or

(b) Describe the structure and properties of fullerides,



PART - C (5 x 8 = 40 MARKS)

PART C={5X8=40marks) ANSWER ALL QUESTIONS
BY CHOOSING (a) or (b)

Answer-ALE-questionsrohessing sither (a) or (). EACH ANSWER SHOULD NOT
16.(a) Summarise the theory of Mossbauer spectroscopy. EXCEED 600 WORDS
: Or

(b)Explain the optical isomerism in octahedral complexes.
17. (a)Draw and explain the ESCA spectrum of C;Hs COOCF;. Elaborate on shakeup and shake
Off process.
Or
.(b) Derive the electronic structure and phase transition of molecule by NQR spectroscopy.
18. (a) Write the structure of vitamin By, and explain the biological function of it.
Or
(b) Explain the structure of chlorophyll.
19. (a) Explain the structure and mechanism of super oxide dismutase.
Or
(b) Discuss the structure and function of hemocyanin and ascorbic oxidase.
20, (a) Write the structure and properties of Zeolites.
Or

(b) Describe the synthesis of inorganic materials by precipitation, sol gel and hydrothermal

5

methods.
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Time : Three hours Maximum : 75 marks

PART A — (10 x 1 = 10 marks)

Answer ALL the questions.

Choose the correct answer :

1. Witting reaction is given by

(a) only 1°-halide (b) only 2°-halide

(¢) only 3°-halide (d) 1° and 2°-halides
2. In stobbe condensation diester is always

(a) 1,4 - diester (b) 1,5 - diester

(¢) 1,3 - diester (d) 1,2 - diester



The trans -1, 2 - dimethylcyclohexane prefers to

exist only in the ————— form
(a) Diaxial (b) Diequatorial
(c) 1le, 2a, (d) 1a, 2e

Neomenthyl  tosylate  undergoes  solvolysis
times faster than menthyltosylate

(@ 20 (b) 40
(0 80 (d) 170

Ketal is a common protecting group for
and

(a) Alcohol, amine

(b) Ester, carboxylic acid

(¢) Aldehyde, ketone

(d) Primary amine, secondary amine

A combination of Mannich, Michael and the aldol
reactions together known as ————
sequence

(a) Gomberg - pechmann
(b) Robinson annulation
(¢ Umpolung

(d) Bamford-stevens
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In the reaction sequence

C,H.,COCH,Br—25% ,[x]

[x] will be
(a) CzH,COOH () C4H,CHO
(¢ CzH,COCHO (d C4H,COCOOH

In the reaction sequence

oH
‘aH
Cery), cooH
3 > >
i O 04, t-BuOH, Q;%"
oH
[A] will be
S NG
oH
J ) O3
(©) (d) LR
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9.  The positions of the hydroxyl groups in the bile
acids have Dbeen determined by means of
(a) Oxidative degradation
(b) Reductive degradation
(c) Addition reaction
(d) Heating process

10. When equilenin is treated with sodium and

ethanol ————— is produced
(a) Isoxazole (b) Oestrone
(¢) Oestradiol (d) Testosterone

PART B — (5 X 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).
Each answer should not exceed 250 words.

11. (a) Narrate the mechanism of Bamford-Stevens
reaction. Give any one synthetic application.

Or
(b) Discuss the mechanism of acyloin
condensation.
Page 4 Code No. : 5578
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12.

13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)
(a)

(b)

Cis-1,2-dimethylcyclohexane exists as a pair
of non-resolvable conformational
enantiomers, but the trans-isomer exists as a
pair of configurational enantiomers capable of
resolution. Justify.

Or
Describe the conformation of cyclohexanane.

Write an account of Robinson annulations
reaction.

Or

Write a short account of functional group
interconversions.

Explain the importance of RuOz in organic
reactions.

Or
Write brief notes on suzuki coupling.

Discuss the nature and position of side chain
in cholesterol.

Or

(1) Give the partial synthesis  of
androsterone from cholesterol.

(1) How is oestane converted to oestriol?
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16.

17.

18.

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 600 words.

(a)

(b)

(a)

(b)

(a)

(b)

Discuss the mechanism of the following
reactions.

(1) Julia olefination
(11) Mcmurray coupling.
Or
Write notes on:
(1) Shapiro reaction
(i1) Baeyer - villiger oxidation
(i11) Pschorr reaction.

Give an account of the correlation of the
conformation of reactivity in acyclic and cyclic
systems each with an example.

Or

Describe the impact of the conformations of
cis and trans-decalins on their stability.

(1) Indicate the wuses of activating and
protecting groups in organic synthesis.

(i1) Define synthon and synthetic equivalent.
Or

Write the Retro-synthetic scheme for
Cis-Jasmone.
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19.

20.

(a)

(b)

(a)

(b)

Discuss the use of the following reagents in
organic synthesis.

@

9-BBN, (ii) Wilkinson's catalyst.

Or

Give an account of synthetic utility of

@
®

(i)

®
(i)

DDQ (1) Smls. (4+4)

How 1s cholesterol converted to
5 S - cholanic acid?

Explain the conformational structure of
cholestane.

Or
Give a brief account on bile acids.

How will you convert cholesterol into
testosterone?
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PART A — (10 x 1 = 10 marks)

Answer ALL questions.
Choose the correct answer :
1. The correct order of the isomeric shift in

Mossbauer spectra (°*"Fe source) of iron compounds
1s :

(a) Fe(Il) > Fe(III) > Fe(IV)
() Fe(Ill) > Fe(Il) > Fe(lV)
(©) Fe(IV) > Fe(IIl) > Fe(Il)
(d) Fe(IV) > Fe(Il) > Fe(IIl)



How many Mossbauer lines are obtained for
FeC204.2H20 at 20K?

(a) One (b) Two
(¢) Four (d) Six
The first band in PES spectrum of Oz shows
vibrational progression with an interval of 0.22
eV. If the vibrational frequency of O2 is 1568 cm-1,

deduce the nature of molecular orbital.
(1 eV=28065.5 cm™)

(a) Bonding molecular orbital

(b) Anti-bonding molecular orbital

(c) Non-bonding molecular orbital

(d) None of the above

The PES of N2 was studied with the He resonance
line at 58.4 nm. The ejected photoelectron energy

was 5.63 eV. What is the energy of the orbital from
which this electron is ejected?

(a) 35.12eV (b) 9.35eV
(¢) 15.59eV (d) 11.86eV
In biological systems, a reaction of type,

R-H + Oz + 2H* + 2e- — R-OH + H:20 is catalyzed
by an enzyme called

(a) Nitrogenase (b) Reductase
(¢) Cytochrome P450 (d) Transferase
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10.

The mechanism by which the Fe-loaded
transferring receptor complex entering the cell is

(a) exocytosis (b) endocytosis

(¢) lock and key (d) none of these

Which of the following is used in reversible
binding of dioxygen?

(a) Hemocyanin (b) Hemerythrin

(c) Hemoglobin (d) All of these

Which of the following is not an anti-arthritis
drug?

(a) Myochrisin (b) Solganol

(¢) Satraplatin (d) Auranofin

The structure of fulleride, KsCeo is

(a) Body-centred cubic

(b) Face centered cubic

(¢) Hexagonal

(d) None of these

In the preparation of TaS: by chemical vapour
transport method (CVT), the CVT agent used is

(a) S* (b) I:

(0 NOj d Cl
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11.

12.

13.

PART B — (5 X 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 250 words.

(a)

(b)

(a)

(b)

(a)

(b)

Mossbauer spectroscopy is a useful tool in the
determination of spin state crossover. Prove
the statement with suitable examples.

Or

Describe the application of Mossbauer
spectroscopy in determination of oxidation
states and 7 -bonding.

The He(I) resonance line UPES spectrum of
NHs molecule has two peaks, one at 11 eV
with extensive vibrational structure and the
other at 16 eV with less vibrational structure.
Using MO diagram, explain these features.

Or

Describe  the  applications of NQR
spectroscopy in determining the ionic
character of a bond.

What are siderophores? Discuss the
structures any two siderophores.

Or

What is meant by iron-sulphur proteins?
Discuss  briefly on  ferridoxins and
rubredoxins.
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14.

15.

16.

(a)

(b)

(a)

(b)

How is the copper proteins classified based on
the active site and how do they differ from
each other?

Or

Discuss briefly about the chemistry of
anticancer platinum complexes in chelation
therapy.

Write a note on insertion compounds of metal
oxides.

Or
Describe fullerenes and fullerides.

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 600 words.

(a)

(b)

Describe the application of Mossbauer

spectroscopy in confirming the structures of
Fe4UD[Fed (CN)s]3,

Ferridoxin (FesSs (SCys)s) and Fes3(CO)12.
Or

Explain the following with reference to
Mossbauer spectroscopy :

(1) Isomer shift
(i1) Quadrupole sptitting and
(i11)) Magnetic splitting.
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17.

18.

(a)

(b)

(a)

(b)

What 1s the origin of vibrational fine
structures in PES? With examples illustrate
its useful in identifying the nature of the
molecular orbitals, predissociation and
Jahn-Teller distortion.

Or
Explain the following :

(1) The UV photoelectron spectrum of CO,
when 21 eV radiation is used, consists of
a strong singlet at 15.5 eV, a structured

band around 17 eV and a singlet at
18.8 ev.

(i1) The XPS spectrum of ethyl
trifluoroacetate (C:H5COOCF3) shows
four peaks corresponding to carbon 1s
electron.

What are nitrogenases? Explain the
structural features of the active sire in
nitrogenase.

Or

Discuss the binding of O2 to hemoglobin and
the structural changes accompanying the
binding of oxygen.
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19.

20.

(a)

(b)

(a)

(b)

Write a brief account of the following :

(1) Inhibition and poisoning of enzyme
action

(i1) Blue copper proteins.

Or

(1) Discuss the structure and role of
superoxide dismutase.

(1) Discuss the mechanism of action of
carboxypeptidase A.

Discuss the intercalation compounds of
graphite and transition metal disulphides.

Or

Explain the chemical precipitation, solution,
sol-gel and hydrothermal methods for the
synthesis of inorganic materials with suitable
examples.
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PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

1. In any unimolecular reaction

(a) only one reacting species is involved in the
rate determining step

(b) The order and the molecularity of slowest
step are equal to one

(¢) The molecularity of the reaction is one and
order is zero

(d) Both (a) and (b)



During decomposition of an activated complex

(a) Energy is always released and reactants may

be formed

(b) Energy is always absorbed and reactants may

be formed
(¢) Energy does not change

(d) Energy does not change and reactants may be

formed

In which of the following techniques, the sample
material is exposed to a beam of highly accelerated
electrons to study fast reactions occurring on a
timescale faster than approximately one hundred

microseconds?

(a) Pulse radiolysis

(b) Flash photolysis

(¢) Temperature flow method
(d) Pressure flow method
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The relaxation time for the system A k; _ Bis
—
<<

(a) 1/ki+ ko1 (Xe +ye)} k-1
(b) 1/{1/2k1 + 2k-1 X}
() 1/Hki+k}

(d) 1/{4kiae + k-1}

In Lanmuir’s model of adsorption

(a) The adsorption at a single site on the surface

may involve multiple molecules at the same

time

(b) The mass of gas striking a given area of

surface is proportional to the pressure of the

gas

(¢) The mass of gas striking a given area of

surface 1s independent of the pressure of the

gas

(d) The rate of dissociation of adsorbed molecules

from the surface does not depend on the

surface covered
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The Michaelis-Menton equation relates the rate of
an enzyme-catalysed reaction to which of the

following?

(a) Substrate concentration
(b) Product concentration
() Activation energy

(d) Inhibitor concentration

In free radical polymerization, the extent of

conversion increases with

(a) Increase in temperature

(b) Increase in polymerization time

(¢) Increase in monomer concentration

(d) All the above

Light scattering and ultracentrifugation are used

to determine

(a) Weight-average molecular weight

(b) Number-average molecular weight

(¢) Sedimentation-average molecular weight

(d) To get dynamic equilibrium dynamic
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10.

11.

High quantum yields of photochemical reactions

are due to

(a) Lowering of activation energy
(b) High frequency of collision

(¢) Accompanying side reaction

(d) Formation of free radicals

The radiationless processes to include is
(a) Vibrational relaxation

(b) Absorption

(¢) Fluorescence

(d) Phosphorescence
PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 250 words.

(a) (@) What is steady state approximation?

(11) The mechanism of decomposition
gaseous N20s is

N205 — NO2 + NO3

NO3 + NO2: == NO + NO2 + Oz
NOs + NO — 2NO2

Show that d[0s)/dt = k[N2Os]

Or

(b) Outline the Hinshelwood treatment
unimolecular reaction.

of

of
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12.

13.

14.

(a)

(b)

(a)

(b)

(a)

(b)

(1) Mention the factors determining reaction
rates in solution.

(i1) Write notes on cage effect.

Or
Write a short account of relaxation methods
for the study of fast reactions.

Derive expressions for the fractions 6, and
0pof a surface covered by adsorbed molecules

A and B, assuming the molecules compete for
the same site.

Or
Calculate the adsorption of a dye on activated
carbon at 25°C, where k = 0.025, n = 0.5 and
C =0.04.

Calculate the number average and weight
average molecular weight of a mixture of
equal amounts of two polymers, one having
M = 62 kg mol! and the other M = 78 kg
mol-1.
Or

The (7 /C)o value for a sample of polystyrene
in tolune was obtained from the osmotic
pressure of a series of solution as
1.77x102 cm?*g! at 25°C. The osmotic
pressure is expressed in height of tolune
solution in centimetres and concentration in g
cm=3. Calculate the number average
molecular weight of this sample of
polystyrene. Densities of mercury and tolune
are 13.6 g cm=3 and 0.861 g cm™3 respectively.
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15. (a) What are radiative and non-radiative
processes? Explain the conditions under

which such processes occur.

Or

(b) What is Photosensitization? Explain how
mercury acts as a Photosensitizer.

PART C — (5 x 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 600 words.

16. (a) (1) Show that the theory of absolute reaction
rate yields the simple collision theory
expression when it is applied to the
reaction between two rigid spherical
molecules.

(1) The rate constant of a reaction 1is
6.0 x 103st at 27°C. If the energy of
activation for the reaction is 16.7 k cal
mol~!, calculate the frequency factor of
the reaction.

Or

(b) Explain the salient features of RRK theory of
unimolecular obtain an expression for ki.
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17.

18.

(@ @
(i)
(b) @
(i)
(@ @O
(i1)

Sketch the experimental set up for
stopped flow method and explain the

technique.

Write notes on Flash Photolysis.
Or

Define volume of activation. How does it

influence reaction rate?

What is acidity function? How is the rate
of a reaction related to the acidity

function?

Express the qualitative relationship
which takes into account the existence of
multimolecular layers of adsorbed gas on
an adsorbent. How is this relation used
to determine the surface area of an

adsorbent?

When the Langmuir adsorption isotherm
is simplified to Freundlich adsorption

isotherm?

Or
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19.

(b)

(@)

(b)

(1) The slope and intercept of a B.E.T. Plot of
adsorption of nitrogen on a solid (1 g)
were found to be 0.22 and 0.03
respectively numerically. Estimate the
surface area of the solid. The area
occupied by nitrogen molecule over the

solid is 1.6 x 10-16 cm?2.

(i1) What are Gibb’s adsorption isotherm’s

applications? How it 1s tested?

(i) Under which M, = M,,

(1) Calculate M, for a system containing

equal number of particles with molecular
weights 10,000 to 20,000.

Or

At 25° C, the density of glucose i1s 1.55 ¢
cm-3, Its diffusion coefficient is 6.8 x 106
cm2s~! and the coefficient of viscosity of water
is 8.937 x 102 Poise. Assuming that the
Glucose molecule is spherical, estimate its

molar mass.
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20.

@ @

(i1)

(b)) ®
(i)

What is delayed Fluorescence? How will
you differentiate it from prompt

fluorescence?

Derive Stern-Volmer equation and

discuss its applications.

Or
Define G value.

What is dosimety? With a neat sketch
explain the principle, function and

application of a dosimeter.
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PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

1. In Reimer-Tiemann reaction product formation
takes place by which reaction/s :

(a) A:SE (b) SN reaction
(¢) Elimination (d) All of these

2. Wittig reaction is given by
(a) Only 1°-halide (b) Only 2°-halide
(¢) Only 3°-halide (d) 1°and 2° halides



The more stable conformation of trans-1, 3-di-t-
butylcyclohexane is

The number of butane gauche interaction

Cis-decalin is
(a) 2 () 3

(c 4 d 5

. . O .
The synthetic equivalent for R is

o
() Rmg Br (b) R—"U\C_H 13

o
o © -
© g A Mg @ R A
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Which one of the following compounds act as
blocking group for amines?

(a) Benzyloxy carbonyl chloride

(b) 9-Fluorenyl methyloxy carbonyl chloride
(¢) Benzoyl chloride

(d) All of these

In the reaction sequence

(Do @Bl (a0
THE , ©
L-'") H‘;‘_O

[X] will be

(a) CH:2-CH:
| |
CHO CHO

(b) CH:2 - CH:

| |
CH:0H CH:0H

(cc CH2 - CH:
| |

CH:0H CHO
d HC = CH
/ \
H.COH CHO
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8. In the reaction sequence

1ol €50, [Py S fproodadd

v H20 /NaHSD,

Product will be

*Yo1ok

(a)
o
Ho
(b)
HO

QH Q’H

x

ON
©

x

W
OH
O+

© Qf;‘
oHs OH
oM
o}
oH
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9. The functional groups present in oestrone are

0)
| |
(a) -OH,-C-
0)
| |
(b) —COOH,-OH,-C-
(0 —CHs, —-OH
0)
| |
(d -OH,-C-, -CHO

10. In the given reaction

Ergosterol U.V. Irradiation X]

[X] will be

(a) 7-Dehydrocholesterol
(b) Ergocalciferol

(¢) Vitamin Ds

(d) Vitamin D3

PART B — (5 x 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).
Each answer should not exceed 250 words.

11. (a) Discuss the mechanism of
(1) dJulia olefination
(i1)) Mc Murry coupling
Or

(b) Illustrate Bamford-Stevens reaction with
suitable examples.
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12.

13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)
(a)

(b)

(1) State Curtin-Hammett principle. Give its
limitations.

(i1) What is conformational free energy of
difference?

Or

Discuss the stability of Cis and Trans
decalins.

Discuss the role of activating groups in
organic synthesis.

Or

Give an account of functional group
interconversion.

Reaction with OsO4 is the best method for
Cis-perhydroxylation of alkenes. Explain with
mechanism.

Or
Narrate the mechanism of Suzuki coupling.
Give an account on prostoglandins.

Or

Bring out the relationship between oestrone,
oestradiol and oestriol and also state how
they are interconvertible.
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PART C — (5 x 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 600 words.

16. (a) Write short notes on :
(1) Acyloin condensation
(11) Baeyer-Villiger oxidation

(111) Pschorr reaction

Or

(b) Describe the reaction mechanism for
halolactorisaton and Gomberg-Bechmann
reactions.

17. (a) Explain how conformational features affect
the reactivity of cyclohexyl systems in the
following reactions :

(1) Oxidation of alcohols

(i1) Elimination of reactions

Or
(b) (1) Give the preferred conformation of
trans-syn-trans, cis-anti-cis and

trans-anti-trans perhydrophenanthrenes.

(i1) Trans 4-t-butylcyclohexane carboxylic
esters hydrolyse faster than the
corresponding cis-esters. Explain.
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18.

19.

20.

(a)

(b)

(a)

(b)
(a)

(b)

@)

(i)

@
(i1)

Analyse the synthetic plan for preparing
2, 4-dimethyl-2-hydroxypentanoic acid.
Bring out the importance of protecting
groups in organic synthesis.

Or
Give an account on Robinson annulations
reaction.
Write about the Retro-synthetic scheme
for Cis-Jasmone.

Indicate the applications of the following
reagents in organic synthesis :

@
(i1)

DDQ,
9-BBN
Or

Describe any four synthetic uses of RuOz.

How will you confirm the following in the
structure of cholesterol?

@)
(i1)

@
(i)

Presence of — OH group.
Nature and position of side chain.

Or
Formulate the conversion of cholesterol
into progesterone.
Discuss the conformational structure of
coprostane.
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PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

1. Negative isomer shift is obtained for
complexes.
(a) o bonded (b) 7 bonded
(c) mnon bonded (d) none of these
2. In SnX4 compounds, as the electro negativity of

halogens increased &
(a) decreases (b) remains constant
(¢) increases (d) none of these



In NQR spectroscopy, a nucleus with I = 0 in an
axially symmetric field ———— 1s expected in
the spectrum.

(a) two lines (b) three lines

(c) one line (d) zero line

The K-shell spectrum of carbon in ethyl trifluro

acetate (C2Hs COOCF3) consist of ————— lines.
(a) one (b) two
(c) four (d) three

Transferrin is a

(a) enzyme

(b) non protein

(c) transport and storage protein

(d) hormones

Cytochromes are ——————— proteins.
(a) Oz carrier (b) electron transfer
(¢) methyl transfer (d) metal transfer

Which one of the following enzyme converts COz to
carbonates?

(a) Carboxy peptidase
(b) Super oxide dismutase
(¢) Carbonic anhydrase

(d) Ascorbic oxidase
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8.  Cis platin is
(a) Pt(NHs)2Cl2 (b) Pt(NHs)4Cl4
(¢) Pt(NHs)2Br: (d) Pt(NHs)2l2

9. The temperature of the high temperature

reactions can be moderated by the addition of

(a) =zeolite (b) 1inert salt

(¢) metal oxides (d) graphite

10. Buckminister fullerene with sixty carbon atoms is

arranged in a ——— shape.
(a) rod (b) cubical
(¢) spherical (d) none of these

PART B — (5 x 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 250 words.

11. (a) Account on spin state crass over

determination.

Or

(b) Write notes on isomer shirt.
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12.

13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

State and explain Koopman’s theorem.
Or

Explain the theory of photoelectron

spectroscopy.

Describe the structure of cytochromes.

Or

Write notes on rubredoxin.

Explain the mechanism of action of ascorbic

oxidase.

Or
Give an account on metal complexes as

probes of nucleic acids.

Write the synthesis of inorganic materials by

low temperature method.

Or

Write notes on intercalation compounds of

transition metal disulphides.

Page 4 Code No. : 5885
[P.T.0.]



16.

17.

18.

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 600 words.

(a)

(b)

(a)

(b)

(a)

(b)

Discuss in detail the application of
Mossbauer spectra in the structural
determination of oxy and deoxy hemeerthrin
and catalase.

Or

Elucidate the absolute configuration of
chelate complexes with the help of ORD and
CD.

Explain the theory and applications of Auger
electron spectroscopy.

Or

Explain how the ionic character and
hybridization of bonds and structure of
charge transfer complexes are determined by
NQR spectroscopy.

Explain the structure of vitamin Biz and its
biological functions.

Or

List and explain the functions of metals in
the biological system.
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19.

20.

(a)

(b)

(a)

(b)

Explain  the structure, function and
mechanism of action of carboxy peptidase.

Or

Describe the inhibition and poisoning
mechanism of xanthine oxidase and aldehyde
oxidase.

Describe the structure and properties of
fullerenes and fullerides.

Or

Discuss 1n detail the about insertion
compounds of metal oxides.
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(7 pages) Reg. No. :

Code No. : 5886 Sub. Code : PCHM 43

M.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2020.
Fourth Semester
Chemistry — Core
PHYSICAL CHEMISTRY — IV
(For those who joined in July 2017 onwards)
Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)

Answer ALL questions.
Choose the correct answer.
1. What is the relation between restoring force, f to

the displacement q in Hooke’s law?
() f=-kq (b) f=kq
() f=-kq? (d) f=kqg?
2. Which of the following molecules will not display
an infrared spectrum?
(a) COq (b) N2
(c) Benzene (d) H-C=C-H



In Raman spectroscopy, energy of change comes
from

(a) Photon (b) Electron
(¢) Ion (d) Molecule

In Raman spectrum, if A1 is the wavelength of
incident radiation, then the Stoke’s lines will have

wavelength equal to
(@ 2 (b) A+A4

() A+AA d 22

The factor introduced to make collision theory a

more generalized one is called
(a) Steric Factor (b) Hammett Factor

(¢c) Collision Factor  (d) Arrhenius Factor

The minimum energy, above the internal energy,
which the reacting molecule must possess so that

their collision results in a reaction is known as

(a) Threshold energy
(b) Average Potential Energy
(¢) Average Kinetic energy
(d) Activation energy
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10.

Effect of ionic strength is

(a) Ionic effect

(b) Electrophoretic effect
(¢) Salt effect

(d) Solvent effect

Explosive reactions are the type of

(a) Fast reactions

(b) Chain reactions

(¢) Slow reactions

(d) Surface reactions

Adsorption of acetic acid on charcoal is an example
for

(a) Absorption (b) Physisorption

(¢) Chemisorption (d) Both (b) and (c)

The transition of ions to micelle is
(a) Reversible
(b) Irreversible
(c) Both (a) and (b)
(d) Neither (a) nor (b)
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11.

12.

13.

14.

PART B — (5 X 5 = 25 marks)

Answer ALL questions by choosing either (a) or (b).

Each answer should not exceed 250 words.

(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

Homonuclear diatomic molecules do not
show vibrational spectra. Explain why?

Or

Explain the effect of anharmonicity on the
vibrational spectra of diatomic molecules.

Consider the molecular vibrations of carbon
dioxide and determine whether they are
Raman active (or) not.

Or

What are the advantages of Raman
spectroscopy over IR?

Discuss the simple collision theory.

Or

How will you study Fast reaction by
temperature jump method?

Give the significance of volume of activation.

Or

Account for the first and second explosion
limits in H2-O2 reaction.
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15. (a) Derive Langmuir isotherm equation.

Or

(b) Write a brief note on heterogeneous
catalysis.

PART C — (5 x 8 = 40 marks)
Answer ALL questions by choosing either (a) or (b).

Each answer should not exceed 600 words.

16. (a) Explain the terms :
(1)  Overtones
(i1) Combination of bands
(i11) Selection rules for IR spectra

(iv) Born-Oppenheimer approximation.

Or

(b) How many normal modes of vibration are
possible for the following molecules?

i) HBr
() O:
(iii) OCS (linear)
(iv) SOz (bent)
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17.

18.

19.

(a)

(b)

(a)

(b)

(a)

(b)

Explain:
(1) Q-switching

(11) Types of Lasers.

Or

Discuss the classical theory of Raman
spectroscopy.

Discuss the salient features of ARR Theory
and write it’s thermodynamic formulation.

Or

State the limitations of Langmuir theory of
unimolecular reaction and discuss
Hinshelwood  theory of  unimolecular
reaction.

Discuss the Factors influencing reaction

rates in solution.

Or

Using the Rice-Herzfeld mechanism for the
formation of HBr in the reaction
H: + Br: — 2HBr, and steady state
treatment for [H] and [Br], derive the rate
law and expression for the formation of HBr.
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20. (a) Derive B.E.T. adsorption isotherm.
Or

(b) Discuss Michael is-Menton Kineics.
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PART A — (10 x 1 = 10 marks)
Answer ALL questions.

Choose the correct answer :

1. Ylide is the intermediate formed in
reaction.
(a) Pschorr (b) Shapiro
(c) Wittig (d) Claisen
2. The intermediate formed in oxymercuration is
(a) Carbonium ion (b) Carbanion

(¢) Radical (d) Aryne



The conformational energy of trans 1,4 — dimethyl

cyclohexane is kcals/mole.
(a 0.9 (b) 1.8
(¢) 2.7 (d) 3.6

The most stable conformer of cis-1,3-dimethyl
cyclohexane 1s

y i
ch
3 3 /\:lﬂ‘k .
C

(a) / () 5

]

=+ m;_g ’

X J7 e

© = @

Synthons are

(a) Cations and anions
(b) Nitrene
(c) Carbene
(d) Radical

The synthetic equivalent of R©is
(a) RLi (b) ROTs
(¢ ROMs (d) RBr
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10.

11.

Which among the following is a

superhydride?

(a) DDQ (b) NaBH4

() Li(c,H,), BH (d) LiAlH.

Samarium (11) iodide is a agent.
(a) oxidising (b) reducing

(¢) hydroxylation (d) dehydrogenation

Which among the following is a male sex
harmone?

(a) androsterrone (b) oestrone

(c) oestriol (d) oestradiol

Which among the following is the irradiated
product of ergosterol?

(a) calciferol (b) 5 a-cholestane

(c) coprastane (d) lumisterol

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 250 words.

(a) What 1s Darzen condensation? Give its
mechanism.

Or

(b) Write notes on Mc Murray coupling reaction.
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12.

13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

(a)

Trans decalin is rigid while cis decalin 1is
flexible. Give explanation.

Or
Discuss the stability of cis and trans

1,2—dimethyl cyclohexane.

How 1s aldehyde group protected and
deprotected during organic synthesis by
taking camphor as an example?

Or

Explain the role of key intermediate in
organic synthesis by taking Camphor as an
example.

What are organoboranes? Give their
application in organic synthesis.

Or

Explain the utility of crown —ethers in organic
reactions.

How will you convert cholesterol into
testosterone?

Or

(b) Complete the following reaction and give

structural formula for the letters A to D.

CholeAsterol Hy-Pt (p_ G0y  ~_ Zn-Hg .
@A)

HC1
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16.

17.

18.

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 600 words.

(a)

(b)

(a)

(b)

(a)

(b)

What are stobbe and acyloin condensation
reactions? Give their mechanism.

Or
Give an account on Peterson olezination and

Bamford — Steven reactions.

Discuss the stability of various conformers of
perhydrophenanlt.

Or

Discuss the reactivity of conformers in acylic
compound with two examples.

What do you mean by Target molecule and
disconnection approach? Write down the
various disconnection approach and total
synthesis of trihexyl phenidyl.

Or

Explain the uses of Robinson annulation
reaction and FGI in organic synthesis each
with two examples.

Page 5 Code No. : 5122



19.

20.

(a)

(b)

(a)

(b)

What is DDQ? Write any five of its
applications.

Or
Write down the application of Dess- Martine

Periodinane reagent and DMSO.

How will you convert cholesterol into
Progesterone and Oestrone into oestriol?

Or

How will you confirm the position of double
bond at Cs — Cs and secondary alcoholic group
at C — 3 in cholesterol?
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