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4th Semester Examination
CHEMISTRY (SPECIAL)
PAPER : CEM-402
Full Marhs o 40
Time @ 2 hours
The figuires in the right Land margin indecate marks.

Candidates are reguied (o give thelr answers
i their owmn words as fur as practicable.

fllustrate the unsicers ohicreer necesswy.
Answer trom any ome Section.
SECTION--I
{ Physical Chemistry |
Answer from all 1he Groups as directed.
GROUP—A
Answer any four quesiions from the following :
2xd=8
1. Write down the Slater determinant form of the
wave function of Li atom.
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2, Write down the nuclear spim funcuen of A = X
spin system and indicate their energy order in
presence of an oxternal magnetio field.

1 = = ” y - .y ” , .
3. 'H NMR chemical shift (8 valuel 1s independent
of spectrometer regueney. Eaplam.

4. Write down ithe magnetic interaction
Hamiltonian for H arom.

5. Staie the degencracy obf the state represented
by the term ',

6. State Hellmann Foevnman theorem.

GROUP—B

Answer gay four guesuons from the following

4x4=10
7. State and prove Koopmans' theorem.

8. Use J-.J coupling schieme 1o obtain the terms
. A . .
sl o conbiguration.

9. Spin-orbit couphing mechanism heips to
obtain population difference among the
magnetic sablevels to ohserve NMR transition,
Explam.
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10. Write down the magnetic interaclion
Hamiltonian and spin functions for A, spin
svstem. State the selection rule and the
number of transitions to be observed for A, spin
system.

11. Deduce the eigenvalue of &¢ operator for two-
electron system having spin function,
v(1)B(2) - B wf2). Indicate the spin multiplicity of
the above spin state.

12. CH,Cl— CH4 shows Lwo major 'H NMR transitions,
onc having triplet with intensity ratio 1 : 2 @ ]
and the other having guartet with intensity
ratic 1 : 3 : 3 : 1. Explain.

GROUP—C

Answer any two guest.ons from the following -
8x2=16

13, Deduce the pure spin state and indicate their
spin muliiplicities for a svsterm of three non-

; ; 1
equivalent electrons with M, = =g

14. Deduce the energy expeciation value of two-
clectron system represenfed by the following

Slater determinant ') - 1040 anc !Dg) = | Oy -
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1s6.

1.

{4)
Deduce the expression of spm-orbit interaction

enerzy of electron moan atom.

Caleutate the spin-orbit interaction eaergy in
ithe :"’17‘4, "]’F‘:,J ana "‘Fq level of d? electronic
configuration and hence obtain their encrgy
ordering,

Write down the snin functions and magnetic
mteraction Hamitionian for H-utorm. Obtain the
expression of zero order and fNirst order

correction to enerey for cach state,

SECTION—II
( Organic Chemistry )

Answer trom all the Groups as divected.
GROUP—A

Answer any four questions from the following

x4

e} Whan are the vartous units present in the

structire of streptomyein? Whar is 1t used
for?

by What are photosensitized reactions? Give
an example.
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PS )
What do you mean by coenzvme,
holoenzyme an:d apoenzvme?

How will you account tor bands at 1770¢ and
1506 ecm™ in the IR spectra of methyl ester

of henzylpenicilin®

Write down 1the function of mRNA and
rRNA.

Write down the scheme for Fischer
svithesis of adenine,

GROQUP--—-B

Answer any four gucosuons from the foliowing

(aj

(b}

fc)

4%4=16

What are the nucleosides preseni in DNA?
What arc ‘muilagens’? (ilve an cxample.
g e

What do vcu mean by fANRORC
mechanism ™ ustrate vour answer with
a sultable example. 2+2=4

How will vou piepare D-penicillamine from
DlLevaline? 4
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{d) Prodict the products ol the following
reactions with plausible mechanism
24+0=4

O™
b

oo, i \40‘ h\’
I’h) | ]\/H pd \

() i1} How will vou prepare nicotinic acid and
nicotinamide from 3-methyl pyridine?
2

fii) Draw the suructure of Vitamin Kl and
discuss its sitereochemical features. 2

il Predict the products of the following
reactions with plausible mechanism
2+2=4

OND
/[ hv
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3. Answer

fa) {1
(i)

fidij

(b (1)

(1)

{c) Predict

{7)
GROUP—C

any two guestions from the following :
5«2=16

Write down the siructure and function
of NAD. 3

Write down the Traube synthesis of

calteing, 3
What happens  when  adenine
and guanine are treated with

irifluoroperacetic acid scparately? 2

Write down the Traube svynthesis of uric
acid. -
Outiine » schieme for the synthesis of
thicmine  chloride  hydrochloride
(Vitamin Hy). 4

e products with plausible

mechanism or the {ollowing reactions

2434 3=8

%

~. e

(Acetone)
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ey i ldentifv the nroduectist with plausible
mechanism 2

~
e -

LAE o

R S

[me s RO

it What happens when 1 5-eydooctadicny
and 1.4 -cvelosciadivne are subjecred

to photolysis separatcly i presence of
acelone? 2

gED Diraw the sirvucitice of penitcillin andd
lenuiy the products A, B O, D and E.

4}

I dilvie 1C)
!

Periciliin

VRN
/N

Deniz;lllinasc/ N, CHLOH

I
7%

H .O-HgCl,

U ==l
G goen
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SECTION—III

{ Inorganic Chemistry )
Answer {rom all the Groups as directed.
GROUP—A
UNIT—I

Answer any two questions from the following
OXE:;}»

1. How does an antifer-omaenecuc substance dilfer
from a diamagnetic substance?

2. What are Neel temperarure and Curie

temperaiure? Sta'c tho significance of these
temperatures.

3. Calculate Landé v ifactor and total magnetic
moment for Pr°7 iomn,

UNIT—II

Answer any two quesiions irom the following :
2x2=4

4. How will vou synibesize NifCQ), by Mond's
process? Why is this method commercially
imporiant?
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5. Confirm that the mono-capped octahedral of
Os-iCO),, 18 consisient with the number of

valernce elecirons avallable.

6. How will vou soathesize %Fc‘_i(CO}m;*) from
Pl 62 P

GROUP—B
UNIT—I

Answer any two guestions from the following
Ax2=8

. I . - g T

7. Number of ffelecirons o Eo oand Ame oare
same, but they hove different magncetic moment
values, Explain. 4

B. Deline the terms mugnetic susceptibility’ and
orignetization’ DTl

2, Wiiite s shottl mel e “super éxchange’. 4

T
i

UNJT-~11

Ansver any two questtons from the bllowing

4x2-8

16. «y How Cr(COy,, 15 symihesized from CrCl, b

Reductive Carbonviation™?

Byg w
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() Calculate the toral number of valence
electrons for .
MnICO)

|
u//—-%)\
:1:;/?3\
[ It
Ma(Coy,
11. f{a) Explain the scmi-bridging binding nature

of carbonyl as o ligand in Fe,(CO)-(bpy)
complex by th. orbisl diagram. 3

() What 1s the rivge ol siretehing frequency
fin em Y for Co) {in iis neutral complex) for

symametric iy Sinding? 1
12. Complete the folicwing reactions 23—
) B oy NI
faf KIColCO).| + 3K — —3
{h) Cr{Cy_ + BH ———>
GROUP—-C
UNIT—I

Answer any ene quosiion irom the following
Bi=8

fa) Experiment.! inagnetic moments ol
tris{accrylis rronato)eureopium(Iil) and
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Answ,

15.

/265

{12
irisiacetviacetoparolsamarium/(ll) are 3-5
B.M. and 1+ 3.4 respectively. Comment
about the resal

o

o uls

\..Ll;\_\. HEt I

alue of magnetic dipole
moment asscCiaied with the orbiial motion
of an clectron 3

Duerive an expression for velume susceptibility’

ol diamagnetic mutenal. S1ate the factors
on which the "velume susceptibility” of a
dinmagnetic materin? denends. H+l=5

fct}

e

UNIT—II

¢y one qucstion from the lellowing
Bxi=8

Sugrest wlhiat change in cluster structure
mi;.{hl accompesy the following reaction

OO0 KT e [ OO0 N 200
Synthesize [Re 100),, 77 from Re,{COJ .
Oraw  the sohid siate  structure  of
[Re, (COY, .17

Calculate the bezd order hetween "W atoms

in W ,CH o naving face-centerced
brocinhedral geometry. 3434258
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16. (o) Use the capping snooiple to account for the
fact that [()SH(_(,'(-)}.;,A.E')' has a bicapped
octahedral struriure,
(H) Using Wade's riic, predict the cluster core
geometry of [HOs (COj, 17

v} Draw the struciure ob {(Fe,(CO), ]]“)'

* Ak
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