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2016 |
M.Sc. Part-II Examination
| CHEMISTRY
PAPER—VI
- Full Marks : 75 / 100
Time : 3 / 4 Hours
"~ The ﬁgurés in the margin indicate full marks.

Candidates are required to give their answers in their
own words as far as practicable.

Nllustrate the answers wherever necessary.

" (Physical Special)

- 'Old Syllabus o
F.M. - 75 : Time : 3 Hrs.
: Answer any five questions ‘
taking at-least two from each group (A and B).

- New Syllabus
F.M. - 100 - Time : 4 Hrs.

.Answer any five questions
taking at least two from each group (A and B) and
answer any five questions from_ group C.

(Turn Over)



- relation. What is its signiﬁcancé ?

1. (a)
(b)
2. (a)
(b)
3. (a)
(b)

~ C/17/DDE/M.Sc./Part-1I(N&O)/Chem. /6

Group—A

Obtain the Sackur-Tetrode equation for molar

translational entropy of a monatomic gas. ' 8

Calculate the molar rotational energy of F, at 300K.
[ Given I = 32.5 x 1079 gcm?, k ='1.38 x 10722 JK°1,
h=6.62 x 1034Js]" : _ 7

Derive the relationship between the Lagrangian

multipliers @ and f in terms of chemical potential. =~ 3

Define the term grand partition function Z, obtain the'
expression for InZ for bosons and derive the Bose-Einstein
distribution law. 2+3+7

What are meant by forces and fluxes in irreversible

- processes ? Write the equations of motion for a two-force

two-flux proce'ss and state the Onsager reciprocity
: 2+2+2

Explain what is nieant by entropy production ? Obtain
the expression for e‘ntropy pfoduction for the flow of

matter. : ; 3+6.

- (Continued)

4. (a)

A

5. (a)

(b)
(c)

(d)

6. (a)

C/17/DDE/M.Sc./Part-1I(N&O)/Chem. /6

'Define ensemble average and time average in statistical

mechanics and state the Ergodic hypothesis.
' ' 2+2+1

Obtain the expression for the rate of entfopy production
for a process involving two portions which differ with
respect to pressure and electrical pote_ﬁtial and write the
appropriate phenomenological equation and with its helf -
define the phenomenon e_lectrbosmotic pressure in terms

of the phenomenological coefficient. 5+2+3

What is Mossbauer effect? 3.

Explain — (i) isomer shift (ii) quadrupole splitting.
: : ' 3+3

‘How is Mossbauer effect related with resonance

fluoresence ? ' : e

Discuss some applications of Mossbauer spectrocopy.
3

Group—B

Define the terms — Relative viscosity, Reduced Viscosity

and Intrinsic viscosity. 2

“ (Turn Qver)



(b) A sample of y-globulin‘gives the following experimental

results at 20°C. —Specific volume of solute 0.718 mL g}
density of the solvent 1.00 g/mL. Sedimentation
coefficient 7.12 x 10-13s, diffusion coefficient 4.0 x

10711 m2s-1, Czilculate the moss of y-globulin. 3
(c) Derive Flory-Hugrins equation. .10
7. (a) Give significance of Activation encrgr. 3
(b) Establish the relation
K= Lol Le. eA'S"/R -Ba/RT
h B
where the symbols indicate usual meaning. -6
(c) For a bimolecular reaction, using partition function prove
that, the expression of pre-exponantial factorise (P) is
P:'(_RT_) SRR g
h J{da/uaB/u :
8. (a) Using double sphere activéted cb’m_plex model for ionic
reaction, derive expression for rate constant in presence
of solvent dielectric constant. : : 5
C/17/DDE/M.Sc. /Part-I[(N&O)/Chem. /6  (Continued)

(b) Give difference between mécfoscopiéally diffusion control

and microscopically diffusion control reaction. - 3

(c) For full micr’o.scopic diffusion contrblled reactions
between two uncharged molecules A and B, find
- concentration of B molecule and rate of diffusion of B

molecule (Ig) through its surface. bl T

9. (a) Applying absolute teaction rate theory for‘visco‘sity show

" that
= %(QnkaT)%. Vi, eo/kaT
where the terms have their usual meaning,. .12

- (b) Write short note on — Potential energy surface (PES).

3
Group—C
10. Answer any five qﬁéstions : ; 8%5 .
(a)  What is transmission coefﬁcient ? 5
. {b) What is molecular partition function ? 5

(c) Fdr partial microsdbpic diffusion controlled reaction Aat'
~hwat condition k = K, .. ? 5

C/17/DDE/M.Sc./Part-1I(N&O)/ Chem. /6 e (Turn Over)



(d Ina partlcular sample of a polymer, 100 molecules have

molecular weight 103 each, 200 molecules have molecular
weight 105 each. Calculate number average and weight
average ‘molecular weight. bt _ ; 5

wle) What is the principle of equal a priori probability ? 5
{f) . State the condition for statistical equlhbnum 5

- (g) State the pnnmple of mlcroscoplc rever31b1hty ' 5

(Organic Special)

~ New Syllabus ‘
F.M. - 100 e ' Time : 4 Hrs.
‘ e AnsWer any five questions
- taking at least two’from group A and B and
group C is compulsory.

Group — A :

1. (a) What is di-z-methane rearrangement ? Explain the

 formation of product(s) mechanistically. 1 2x3
Me Me
hv
oo e D
MeZ “Me Ph - . BuOH
Ph i

C/17/DDE/M.Sc. /Part-1[(N&O)/Chem. /6

(Contihued) C/17/DDE/M.Sc./Part-1I(N&O)/Chem. /6

(b) (i) Predict, the product for the following :

Qi :
‘ L hv / (CH;),CHOH
Me,N 0 : >0
' ‘ s, dil. HCI

Quartum y1e1d for this reactlon is ¢.= 0.4. Explain
the observation.

3

() What are Paterno-Buchii reaction ? Discuss its

mechanism with stereochemical consequences.
2+3
2. (a) What are the function of vitamin A and K. 2
(b) Write down the chemical structure of Vitamin B; and

Vitamin C. .

(Turn Over)



(c) Write all the steps for the synthesis of the following

compounds : 3+4+4

(i) (+) - Penicillamine from (%) valine

(i) N I from

(01 (o)
CHs/u.\/U\ Oct

OH

(iii)
CHQ(CHOH):,CHZOH

CH, Nljlg
from .
CH,4 .

3. (a) Show how coenzyme of Vitamin B, takes part in

decarboxylation of p&ruvic acid, the end product of
carbohydrate metabolism and depict the chemical

reactions involved there in. 4

C/17/DDE/M.Sc. /Part-n(N&b)/Chem./s (Continued)

(b) ' Carry out the following transformations using enzymes /

coenzymes : - l-é-xQ. :

al 7
(i) CHy;-C-COO" ——> CH,- CH-COO

COO
' Sy o
2
I 3y
(ii) CH,
il
CcOo0”

(e) Discuss the mode of action of the following coenzymes

derived from various vitamins (with mechanism) :
4 (i) Coenzyme derived from Thiémine ¢

(ii) Coenzyfnes derived from Riboflavin.
' ; 4+4

C/17/DDE/M.Sc. /Part-ﬂ(N&O)/Chem. /6 (Turn Over).



10 '11

4. (a) Complete the following tranformations : ' 1 X7 S
; g _ | o ‘
: . e /. : hv
Faa ! ; (V) 3 N '——78—;—-—) F+G
: o ; o Kl
_ QO
: CHO : ; . ; ' ; : Tk, :
() hv i Q. “ ; . (b) Explain the formation of product 2+2
acetone ] : ’ ;
CH,
CH,

hv
St T A
(i) U cy, Fentane
CHN T

{c) 2-Acetonapthone fails to uﬁdergo photoreduction

reaction. i 2
: (d) Predict the product for following reaction : ; 2
. CH; :
O }
hv s H. _H e v
i ——E ; : i —_—7
(iv) Cyclohexane ; : o : :
e} 4 ! Me Me.
' C/17/DDE/M.Sc. / Part-II(N&O)/Chem. /6 (Cantinid) C/17/DDE/M.Sc. /Part-I(N&O)/Chem. /6
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5. (a) Compare the reactions between Norrish type-I and

Norrish type-1I with an example of eabh type. 2%

(b) Indicate the products in eachA case with plau‘sible ﬁﬁ

mechanism. : 5x27}
o ;
Me,%‘. Me hy .
. § —
H Ph
hv ;
: —ee
(i) Ph,CO
Ph Py
Or
—
" » /
(Continued)

' ¢/17/DDE/M.Sc. /Part-1[(N&O)/Chem. /6

13

o} _  OMe

CeHs

Group — B

6. (a) What is molecular mechanics calculation ? Write down

the total strain energy of a molecule in terms of potential

energy functions. .
i : : v gl 2+2

-C/17/DDE/M.SC./paipn(N&O)/Chem./e (Turn Over)
‘ | : e ver);
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(b) - Calculate the heat of formation of the_fou‘owmg

compounds :

Ve s

- 8.E = 6.3 kCal/mole
(SE » Strain Eriergy) |

SE =12 kCal/mole
2+2

nthe
(c) Writethe sxgmﬁcance of multlple recogmtlon sites i .

ation.
seleetlon of substral durmg host-guest complex

(d) Write down the applications of crown ethers.
‘ . 2%4
7. (a) Write short note on : (any two)
(i) - Rotaxane '
(u) Coenzymes and Cofactorsv
(iii) Hydrophobxc effect
(ivy Van der waal mteracti.on.

C/17 /DDE/M.Sc; / Part-1[(N&O) /Chem. /6

(Continued)
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(b) ‘ Design a receptor for the complexation of urea. Synthesize

8. (a)

(b)

()

9. (a)

®

the compound. Show complexatlon with urea. lee

ev1dence for complexatlon : 1+2+2+2

What is Cyclodextrine ? Provide the name of different
compounds which form cofnplex with cyclodextrine.
Mention the major driving forces for the complexatlon

between cyclodextrines and guest molecules 2+242 |

Deﬁne cryptands. How can cryptands be used for light
conversxon devices ? » 2+3

Define gel. Clas.sify different types of gel. | 2+2
Arrange the diazines in order of their ‘decreasing”basicities
and give explanation for each case. : oo

What would be’ t'he product/s when treated as follows

and indicate the reason with explanation : 2

. N
o —
CH, X N CH, e

C/17/DDE/M.Sc./Part-II(N&O)/Chem./G‘- : ' {Tum' Over) ‘
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“sCIN\ i
—_— 7
j T4 o
|

H

' (c)' Logically develop the ‘synthesis of the following : 3+3

(d) Carry out the following transformation and indicate the

product/s in each case with mechamsm 3+2

C/17/DDE/M.Sc. / Part-1I(N&O) /Chem./6

(Continued)

il 1
Oet
: ‘ : CH,ONa
(i) /u\ 3A 17l
a NH2 } PCLS'/A
, 7] -
{ H,/ Pd-C
| Bl
. ’ . Oet '
i = A (i) Br,
(i) | v Ny, Ay U7
iy o ' , - AL OH
j (ii) PCI,
10. Prsdict the product with nieéha;nism (any ﬁve)'° e 5x3 A
XyMe  pe
i Wi
eO 7
v OL NaOMe
MeOH It
c/ 17/DDE/M.Sc./Part-Il(N&sO)/Chem' /6 (Tu .
v , | ; rn Over)
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- X NaNH, _,
v) |., i didsMH,

CH,Np
e P
(Vl) PhCH,COCI .
then H2 / Pd

c/17/DDE/M.Sc./Part-n(N&'O)./Chem./o \

(Continued)

19 .
Gioup-—C
(a) What is green chemistry ? 2

(b) Compare the atom efficiencies of stochiometric (i) ‘vs
vcatalytic (ii) oxidation of a secondary alcohol to the

: corresponding ketone.
(1) 3PhCH(OH)CH3 + 2Cr03 + 3H2804 =
3PhCOCH3 + Crp(S0y4)3 + 6H20
o : ‘ 1 ‘ Catalyst
(iij) PhCH(OH)CH3 +§0 ———="— PhCOCHj,4
o+ H‘20.

(c) Give suitable example of dlfferent types of reactions in

aqueous solvent (any two) : i ; 2
(i) Diels-Alder reaction
(ii) Passerini reaction

(iii) Knovenagel reaction.

C/17/DDE/M.Sc./Part-I{(N&O)/Chem. /6 (Pl \Over)
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(d) How would you synthesize following compounds :

(any one) ‘ ‘ 2
(i) Citral frdm isobutene (By BASF Procsss)

(i) Biodiesel from Plant oil.

(e) 'Biocétalytic procedure is more superior than classical
" chemical procedure for the preparation of different
i *®

Bioactive molecule — Explain. a2

&

Or:
Renewable sources are relate to.sqstainability«é— Explam
(i Why lonic liquid is used as green solvén_t_? 2

(2) Give some examples of unconventional energy sources.

2

(h) Give applications of cyclodextrins. How do cyclodextrins

act a regio-selective reagent ? _ 2+3

(i) Design a suitable receptor for mono potassium salts of
dicarboxylic acid, synthesize it and show the mode of its

complexation. 1+2+2

C/17/DDE/M.Sc. /Part-1(N&O})/Chem./6 (Continued)

C/17/DDE/M.Sc. /Part-II(N&O) /Chem../6
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(Organic Special)

Old Syllabus

- F.M. - 75 : Time : 3 Hrs.
lAnsWer any }iug questions
W, 3 i

taking at least two from each group (A and B).

Group — A

1. (a) What is Functional Group Interconversion’? Illustrate
the use of Functional Group Interconversion in the

retrosynthetic analysis of the foliowing compound.

OMe
OMe

MeO @/\‘ : e .
MeO HN_ o
O
o i
~ (b) Describe the synthesis of the following compounds with
proper retrosynthetic analysis (attempt.any four) : ]

x4

N

2

(Turn Over) :
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. 2. (a) What are the function of vitamin A and K ? 2
(b) Write down the chemical structure of Vifamin B; and .
Vitamin C. 2
(c) Write all the steps for the synthesis of the following
compounds : 3+4+4

'(i) (+) = Penicillamine from (x) valine

“CH,-CH,-OH

v C g v h ‘ /6 : ( in ) / .' /DDE/M'.SC./Part-Il(N )/ i 3"1.,/6 ﬂ urn CLEI_)
b d > S : Part-ll(N&O)/C em. ik, Continuec 1 :' | v |
C/l /DDE/M. [ 8&0)/Cl
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(iid)

CHz(CH—OH):;CHzOH

CH, NH,
CHaj» from ;
CH.

3
'CH;,

't in
. (a) Show how conzyme of Vit. By takes par .
o

decarboxylatlon of pyruvic acid, the end produc

ical
carbohydrate metabolism and depxct the qhem

4
reactions involved therem.

: ‘ i ing 4 : mes:
(b) Carry out the following transformations using crizy S

13 %2
| coenzymes B
. e
s o -CO
), CHy=C- €008 ——> CH, CH_
(Conttnued)

C/17/DDE JM.Sc. /Part-11(N&O)/Chem. /6

C/17/DDE/M.Sc. /Part-ll(N&O)/Chem /6
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Co0
] 4
Co0
T Lt
e Il
| 1S coo”
Coo

(c) DlSCLlSS the mode of action of the following coenzymes °

denved from various v1tamms (with mechanism) :
4+4

- (i) Coenzynie derived from Thiamine.

| (ii) Coenzymes derived from Riboﬂa\‘ii-na

4. (a) Arrange the diazines in order of their decreasing basicities

and give explanation for each case. 2

" (b)  What would be the product/s when treated as follows

‘ and indicate the reason with explanation : 2

CH3

(Turm Over)
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HC ~CHs pyh,
?
o I

H

_(c) Logically develop the synthesis of the folldwing :

Me o : e ‘ ] e e ol
Ph e el o |
i " ' - By dir
j =N . _ L ] g Ny 2 k) »
. s | | | 2 i) " » — NH, [?] - 2 )
o ‘ - OH -
_ 4 (ii) PCIg
55 _Predict the product with niechanism (any five) . 5
i e X3

(i) 3+3

' (d) Carry out the following transformation and indicate the - ' H
product/s in each case with mechanism. 3+2
A ! . (ll) NaOMe ?
i : : ; } ! /L MCOH rt.

» C/1 7/DDE/M.Sc./Part-II(N&O)/Chem.‘/6 s s (Contiﬁued) 21 17/DDE'/lM:SC-'/Part-lI(N&,O)/chem /6
; . : . : i i : A (Tum OUer)
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'Ph

‘\ CH3 £ NH i NHL\ ?
(iid) L
Ph 9) Ph
®
Ph
Vi __B_r,___) ?
@) |l ) 120°C

Ly ey
WL s liq. NH,

(vi) PhCH,C ‘
: ' then H, / Pd

C/17/DDE/M.Sc./Part-1[(N&O)/Chem./6

(Continued)

(©

@
7. (@)
(b)

(©

29
' Group —'B
Define self-_assembly. ' 24

What do you mean by ion-ion interaction and ion-dipole

interaction ? ; 2

Define molecular recognition. What are the for_ées

involved in molecular recognition process ? Design a

' re'ceptor for adipic acid and illustrate the observation of

complexation. ; : 2424243

What is vander waal’s effect ? - ; 2

What is a ‘supramolecular gel’ and how is it formed ? .

3

What are the major difference between ;supramolecuiar

gel’ and ‘polymeric gel’? ; ‘ 2

Give some examples of Law Molecular Mass

Organogelators. : _ 3
- (d) How can one study of the morphology of a supramolecular
gel ? ‘ ' 3
- Ei l7/DDE/M.Sc./Part-II(N&O)/Chem-./ﬁ | (Turn Over)
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| 30 8 b ; ol

i_; |

‘ | J 2 5 A 2 i o B} . 0

I () What is self-replication ? : | 9. (a) Whatis enzymes ? How Hydrogen bonding interaction of
i ‘ : base pair in DNA ? : 2+3

I (f) Write briefly the significance of such studies. . | ey - ;
| ‘il : ~ (b) Illustrate the following secondary structural element of
| 8. (a) What are cyclodextrins ? What are the major driving .= = a peptide : a-helix, B-pleated sheet. 3+3

I . A ; i .- ; : : {

i ation ? Write some : | :
forces for cyclodextrin complexa (c) Write the sequence of the mRNA molecule synthesized

applications of cyclodestrins. What is the effgct of added e e A 0
‘ ing inati jction ? 2+3+3+3 ;
~ a-CD on the following chlorination reac

5' - ATCGTACCGTTA - 3" 4
e % oCH, _ OCH; ' 1}0. (a) Ben?yl penicillin (A) CgH,;;N,0,SR, R = benzyl group on
i cl ‘ Sl treating dilute NaOH yields CgH, 3N, O:SR, (B) which on
HOCI ' : :
a4 i O heating eliminates CO, and gives CgH;3N,04SR (C).
G : Compouhd (C) on hydrolysis with aqueous HgCl, breaks

down to compound C3H,NO,R (D) and CgH, ,NO,S (E).

A Compound [D] was identified as penilloaldehyde and E

as penicillamine. Draw backwards to identify [C], [B], [A]

4(b) What is molecular mechanic calculation ? Calculate the

X o and establish the structure of penicillin vthrough
heat of formation of the following compo : '

S.E = 6.3 K.Cal/mole 2+2

spectroscopic evidences. I 4+6

il C/17/DDE/M.Sc./Part-I(N&O)/ Chem. /6 ; (Continued) C/l7/\DDE/M.Sc. /Part-1I(N&O)/Chem. /6 (Turn Over)
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(b) What do yéu mean by Catabolism and anabolism ? Show

the four stages of catabolism.

C/17/DDE/M.Sc./Part-(N&O)/Chem. /6 .
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