R - DPB - 510 CHE

M.Sc. Final (Chemistry} Examination, Aug./Sept. 2008

‘Directorate of Correspondence Course
Analytical Chemistry - I1

DECHEM: 2.01 - CHEMISTRY -V

Time ; 3 Hours _ - o | - Max. Marks : 75

Notes : 1) Answerany TEN guestions from FPari — A, TWO questions from
Part — B and any THREE questions from Part — (.
2) Figures to the right indicate marks. -

PART — A . {2x10=20 Marks)
1. Idenﬁf}r the syrometry elements in molecules H,0 and Cr (CO),.

2. Define the terms hardware and softw ive examples for each.

3. Using Woodward’s tules, predict 3, - the following compounds.

the ESR SPIEC_'EIEI =

FAAM \

3. Explain why mass spéctra gf cﬁylbrom-ide shows two s of.gqual inteﬂséty at
m/e values of 04 afid 96.° : -

| 2008 | \

6. Why are spectral interferences less severe in AAS than in FES ?

4. How many lines are ex
napthalene and why ?

7. Definethe terms : Singlet state, triplet state, quantum yield and intersystem crossing
with respect to luminescence spectroscopy.

8. NMR speetroscopy can be used to study the h}'rjrageﬂ bonding pr&sént in
molecales. Explain.
P.T.0.
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9. Ex.plaJEn the sigﬁiﬁé:ance of molar e;:;i‘.é;i.sicrn coefficient.
10" What i§ an imﬁmﬁér mt#tional :-u;is.? Givé an sxmﬁplé.
11, Dlstmguzsh between zero fleld and non- zero fleld splittings in ESR spcctrDSCDpY
12. -C]assﬁy the compulers based on thﬁ nperatmg principles.
3. Hnw many 51gnals would yc_m ;xpect in the proton NMR of CH3CH2CH;?-
14, ."ﬁ_"rite the principle of flam‘v.;:, photﬁmetrf. o
15, What is the principle invnlj;'q&' 11l MAsS spéc’rrmﬁctfy 7

| -  PART - B

16. &) What are the effects. of structuralSRidity and parsmagnelic impurities on

fleorescence ? 4
b) Explain the term hyper fi .' respect to ESR spectroscopy 4

17. a) TDerive an expression f B ' ity and cnnc.enti‘atinn of a -
compound. a 4

b} Cﬂmpare: atomic g emission spectroscopy. 4

a) {ive an accoydt Ei/hﬁ general ru.le.s useful fnr‘t{ ctation Df ESR
spectrum. /ﬂ 4
by Explain MMM&MW_ _ 4

PART'—Ch

—l
e

9. a) Predict the high rgsuluhun H - NMR spectrum of pure ethyl alcc-hul and
' axptam the spin-spin splittings. . 7

b) Discuss the mass spectral fragmentations of ethyl alcohol. S 6



S T O T 1 - | DPB - 510 CHE

20 a) Outline the general analytical procedure for the determination of potassium

* in a sample of soil by flame pholumetric method. 7
b} Construct the multiplication table for C,V point group. ' ¢
21. a) Draw the block diagram of a computer and discuss the function of each
component. : - 7
b) Draw a scherpatic diagram of a typmai double-beam TFV — ¥is
spectrophotometer and explain the functions of various components. 6
22. a) What is Melasterty rearrangement ? Exp!&m the fragmcﬂtatmn pattem of an
OTganic cﬂmpnund 1n'u-::+1v111g this rearrangernent with an cxample. 7
b) State and explain Beer-Lambert Law. What are its Hmitations 7 6

23. a) Whatare aiguﬁthm and flow chart "¥yite an algorithm, flow-chart and a
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M.Sc. Final Year (Chemistry) Examination, Aagnst/September 2008

Birectorate of Correspondence Course
DE CHEM 2.02 : CHEMISTRY - VI

Inorganic Chemistry - 11
Time ;: 3 Hours ' Max. Marks : 75

Notes : 1) Answer any TEN questions from Purt — A. TWO qUESHions
fromt Part ~ B and amy THREE questions from Parr - C.
2) Figures to right indicate marks.

PART - A (10x2=20)

!. The common oxidation state of Janthamides is +-3, but Cet and Fu?+ are Very
stable. Explain why ? e

2. Lanthanides have very low tcndeqc'g;m_ form chm@.px_cs. Why ?

. I~
3. [ €CdCLBr, ] has no isomers, e {Nict, B, ) g two isomers, What
the shapes of these complexions 7'y aps T

4. Tetrahedral complexes are more intense in colour cm_ﬁpared t0 octahedral
complexes, Why ? '

5. Ligand substitution in square-planar cfififflkes are faster than those in the
octahedral compiexes. Explain, - e _

6. What are the isomerization und racemization reaction 7
7. What are coenzymes and prosthetic groups ?

8. Explain photoaquation with an example.

9. What is Bohr effect ? Bxplain.

10. Give biological importance of Ca?* and Mg2* ions.

11. Derive the ground state term symbols for Ni2* and Mr* jons. Deduce their
ground state ) values. )
PT.0.
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o -3

13.

14,

15,

16,
L7,

18.

19,

Calculate iha spm only magnetic moment value for the cﬂmpl&x&s
[CriH0)g |* and [Fe (CN)ﬁ] :

Identily the products in fallnwing re;c{inrns and write the structures.

CH, = CH - CH,Cl + NaMn (CO); — B _Heat (',

What i3 reductive elimination ? Point out its impottance in a catalytic reaction.

Manganese carbonyl exists as an(C{J)m but not a5 Mo{CQO}; or Mn(CQ),,.
Explain.

PART - B

ay (ive an evidence for covalency in metal complex.

b) What are limitations of CFT? - - ' @y
a} What are stepwise and Dver—;ﬂ] stability cm,gmnts of ¢complexes ? Explam

\."ﬂ -
b) What are shift reagents ? E:'cp}mn their app{mduuns (4+4)

a}. Giive a comparative au,c-unt of rglative st{;thﬂltmﬁhf oxidation states, anpiex
formation and spectral characteristics of titaninm. sub-group.

bt Explain the bonding and magnetic properties of fFery )+ and

[ rrmre 13

L Fe {CN) 1" complexes using ¥BT:. ' (4+4)

PART - C

a} Define the term stereochernical 'non-rig'idity Hcrw it can be detected 7

by What is meant by absolute cunﬁguratmn of metal LDIﬂpIEKE’G ? How 1:-:-. i
determined 7 '

¢} Set up the Orgel diagram for a complex where the metal has d3 cléctn:m
configuration. Explain the salient features and limitations of this diagram,
{4-!-4-[-5:13]
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20. a} Discuss the chemistry of hydrogenation of olefins using Wilkinson’s catalyst,

h) Give the basic principles of MOT of coordination ¢ompounds, Set up the
MO energy diagram of [ o (NH,), 1™ involving o-bending only.  {(6+7=13)

21. a) Describe the role of photosynthesis — I and nhotosynthesis — I in cleavage of
water.

b} What are electron transfer reactions ? Discuss the outer-sphere electron transfer
reactions with example, (6+7=13)

22. a) Explain the structure of hemoglobin and myoglobin that enable them 1o
transport molecular oxygen in biclogical system.

b) Give the application of Mossbauer spectroscopy in the determination of
structure of low spin and high spin ion -:nmpl::xes;. (T+6=13)

23. a) Which cumpnund would you expect to be more stable, Fe (n° — CsHs}, or
Coin? - CsHs)o. Give a possible explanaﬁnn f{}r the dxﬂ‘erencc in Lhe terms
of simple bonding concepts. ’

-
o i

-~

b} Discuss the determination of stahﬂdy constant of cmupl&xm by spectrophotometric
method. o (7+6+13)
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M.Sc. Final Year (Chemistry) Examination, Aug./Sept. 2008
Directorate of Correspendence Course
DE CHEM - 2.03 QRGANIC CHEMISTRY

Time ; 3 Hours Max, Marks;: 75

Answer any TEN of the following :

1.

2.

o th bk

:-l

10.
il
12.
13,
14.
18,

Notes : 1) Answer any TEN questions from Part - A, TW0 guestions from
Part - B and any THREE questions from Part - C.

2) Figures to the right indicate marks.
PART — A

(2x10=20)

How are cycloaddition reactions clayécd

What is Barton's reaction ? Give an example.

Write 4 note on chemical shift in NMR speclroscopy.

Write the mechanism for the Mannich reaction by taking suitable example.
What is an electrophillic rearrangement reaction ? Give an example.

Give the mechanism for Oppenaucr oxidation.

Mention the range of stretching frequencies for — COOH group.

What are dicns and dicnophiles ? Give example for each.
P.T.O.
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16.

17.

18.

PART - B
Answer any two of the following : ' (4+4=8x2=16}

a) Predict the suitable reagents and condition lor the following synthesis.
Q . ] lu]
: - o @"’“\/\CDCH i @:5
+ [+ . S D —
O-§ 0

b) Give the mechanism for Michae! addition and Birch reduction. (d+4=8}
a) Write the general methods of structural elucidation of Morphine.

b) Explain the mechanism of Fricdel-Cr alkylation with suitable example.

hioride and discuss the demerits
{4+4=8}

Comment on the role of anhydrous
. of this reaction.

a} Point out the salient features o cyclityrggetions. Electrocyclic reactions
are compitibly sterepselect] nt by using appropriate

example. \ -'j;%
b) MName the reaction and l‘ii? e ptogﬁ g&g % ;
. G

{4+4=R)

Y 2008 N

PART - C

Answer any three questions of the following -

19. a) Discuss with meechanizm

1) Wittig reaction
ii) Mannich reaction
.b) Define Woodward Hoffinan rules for electro cyclic and cycloaddition reactions.

¢) Mention the different types of RINA and explain their role in the synthesis of
protein. (F+3+5=13)
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. 20. a) What is Sharpless asymmetric epoxidation ? Give any onc of its synthetic
application with mechanism.

b) How many types of protons are present in ethyl alcobol ? Explain by using a
neat PMR spectrum,

c) Explain internat conversion, intersystem crossing, fluorescence and
phosphorescence by using a neat labelled Jablonski diagram. (4+4+5=13)

21. a} Write the primary structure of DNA and explain (he importance of AT and
GC pairing.

b} Explain Benzil-benzillic acid rearrangement with suitable example.

¢} What is Fries reartangement ? Give its any two synthetic applications with

mechanism. (5+3+5=13)
22, a) Explain Norrish Type-T and No -II reactions by taking snitable
examples.

% (5+3+5=13)
EOA

actio -“’*;. ing a suitable exarmple.

G] EXP]EH’ICJE mrEr =al
for each. (4+4+5=13)

rors by takinesuitable e}:amples
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ML.Sc. 11 Year (Chemistry) Examination, Angust/September 2008
Directorate of Correspondence Course
DECHEM - 2.04 : PHYSICAL CHEMISTRY

Time: 3 Hours Max. Marks; 75

I~

L=

=~1

RIS
11.

. Differentiate I::eiwwn/ mert.fund lubile complexes. \_

. Explain trans EffE-L‘t in lﬁﬁetrc*mf-mmp}ehtacﬂom-—-

Notes ; 1) Answer any TEN questions from Fart A, TWG guesiions from
Pant B and any THREE guestions from Part C.
2) Figures to the right indicate marks.

'
,

. ""l"
£ ™,
.—ﬁARI - &x
I ", (10x2=20)
. What are the special features nf,ﬁ@fcyéncc m;h::ﬁ,ﬁq ﬂscd in DTA ? Give an example.
b
. Distingnish between DTA;a:id"PGA \\ "‘ \..k
I R Y
. What is the principle mvc-]vﬁd in DSQ? E.;-:plam

\_ . ‘\

. How polymers are classified 7
. Bxplain the physical significance of entropy.

. Calculate the entropy of mixing of one mele of oxygen gas and two moles of

hydrogen gas assuming that no chemical reaction ¢gecurs and the gas mixture
behaves ideally.

What is mass defect 7

State Born-Oppenheimer approximation.

PT.O).
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12,

13.

14,

15,

16,

17.

18,

19,

20,

Distinguish between fundamental und overtone bands in IR spectroscopy.

Explain why the symmetric stretching vibralion of CQ, is IR inactive but Raman
B.C[l\"t

Differentiate Stokes Raman lines from antistokes Raman lines.

Explain nuclear fusion, Give example.

PART - B

2) What is meant by nuclear fission ? E?q:llam with suitable examples.

) Explain the term radiolysis, DISCLISS the ‘mf:-::hamsm involved in the radiolysis
of water, ; N,
s A k
a) Explain base hydrolysis af (74: {]]I}’cgrhglexc‘a
BN

b} Write a nute on ligand dlsEtaﬂe:ﬁent reacﬁqna:-tﬂkmg un example,

u—" r

a) Explain the terms, pe:{ch@ fa‘actmn and nucléar@é;sity.

"l.""

b) Give a brief dn:scnpﬁﬂn Qt' the nueidbethell mociqff“ \_

f ;

v PART — C

a) Explain the mmfémlpimpcnu&hydmm

b} Describe the factors influencing the ‘TG rasulis.
¢) Give a brief note on “thermometric titrations™,

a) What is meant by efficiency of an heat engine ? Derive an expression for the
same,

b) Explain what is meant by change of entropy (A S) of a system. Show that

AS=der
T

T I S O N



21,

22

a} What is meant by number-average molar mass and mass-average molar mass
of a polymer 7

b} Describe the viscosity method [or the determination of molar mass of
macrotnolecules.

¢} Write a note on Nylon and Terylene polymers,

a} Show that for a rigid diatomic rotor, the moment of inertia is given by
1= urz.

b) Give an account of rotational spectraof diatomic molecules.

¢) Explain the terms zero point enq‘é_‘-,f and Anharmonicity constant,

\

. &) Discuss the vibration-rotation Jspe:ctpé of distomic molecules.

"x

by The fundamental whmnnn/ﬁanﬂrnw ﬁ*f H‘(“lm 2 RO0 ol Calonlate the

WA AR Tt Em L e AR Rl W

force constant of the mo ,ﬁc;ﬂe ,fThe: ammlc\(hiasag are 'H = 1.673 x 10727 kg
B0 = 58.1 % 10777 kg /

1.
p a0
", .

c) Wnie the applicatlu}is nf' I'ﬁ SPECIrasSCOp;

[ R L il T PP
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