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~ OLD & NEW
' iifvesis o 2036
M.Sc. Part—IIr‘Exami‘nation :
CHEMISTRY
PAPER—V |
Full Marks : 75 / 100
Time : 3 / 4 Hours
. The figures in the margin indicate. full marks.

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

Tllustrate the answers wherever necessary.

 (Physical Special)
Old Syllabus
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 - 4 . Time : 4 Hrs.
' Answer any five questions :
taking at least two from each group (A and B) and
answer five questions from group C.

(Turn Over)



Group—A

1. (a) () Round-off the following numbers correct to
- 4-significant figures : 0.21337145, 1.011500,
' 0.000421685, 0.56985875 ‘ o

(i)

(d)

Write the approximate value of !/4 and hence find _
the absolute error (E,), relative error (E,) and relative - 5 @)

percentage error (Ep). 2+3
'(b)' Given | j | (b)
worudg o 03 g Bl e k7 s
A | 1] 8 | 27| 64| 125 216|343 | 512
Construct the differencé table and hence find f(1.5). Ny
e 4 2+3 3 (@
- (c) Evaluate J- (4x = 3x2) dx, taking 10 sub-intervals. S5 (b)
Or
(a) What is electricai potential ? What is the unit of
capacitance ? ' 3%
(b)i Derive Débye Equation for molar’polarization. 6

For SO, gés at 273(K) and 1 atm pressure, dielectric
constant is 1.00993. This maolecule has a parmanent

()
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dipole moment of 1.63D. Assuming that SO, behaves as
an ideal gas calculate per mole of — (i) total (ii) orientation
and (iii) distortion polarizability. ; 3

What 1s magnetic domains ?- ‘ 2

- Derive the matrix representation of ﬁ+ operator using

Y,, as set of basis functions where [=2. 7

Calculate inverse of the following matrix :

Discuss the Hartee’s Self Consistent Field (SCF) method

. to derive one elector wave function in many electron

system. : 0 ‘ 8l

Using Hartee’s one electron wave function find out the
energy expression for n-electron system. i

¢

Group—B

‘4. Using Huckel approximation find out the enérgy\ and
z-molecular orbitals for allyl radical : CH, -~ CH — CH,.

8+7

‘ (Turn Over)



5. (a) Prove that the répresentation of a direct product, I'pg,

(b) Find out the vibrational modes of water molecule using

will contain the totally symmetric representation if the

irreducible I’y = the irreducible Tg. ]

group theory. Character table for C2", is given below :

5
)CZ’vv E C'2 Oxz Oyz
AR e x2,y%,22
Ay 1o seniiby el R, o
B ey %, Ry xz'
Byl livnesl o =1 1 = 'Rx yz
(c) Why no polanzatlon effect is observed for cubic c or hlgher
symmetry groups ? ' _ _ _ 2
(d) Write the three simple equations for G.O.T. 8
6. (a) State the spectral transition selection rules. D

(b).

C/17/DDE/M.Sc. /Part-1(0&N)/Chem. /5

Find out the o ligand group oi'bital'(LGO) involved for
the construction of SALC in BF; molecule. Character_
Table for Dgy, is glven below : - 8

(Continued)

D3y 'Ei2C33Cy" oy 2S3 3oy
o e e 1 x2 +y2, 72
I RS Wi W I oy R,
s 2 o x| 2=y xy)
L0 A R e :
PRSI G G e Fa
BAot 520 it Ong 387 wilag iRy (xz, y2)
(c) Whatis pfojection operator and draw the M-O picture of
water molecule is using projection operator technique ?
' 1+4
: o Ne?: ; Wl :
7. (a) Prov¢ o =- o where' g = conductlvxty, N = number of
electrons, T = relaxatlon tlme or mean free time,
m - mass of electron o . 4
(b) Deﬁne f- and Fhkl and also prove that
; Fhkl Zf huj+kv +lw;)
f; = atomic scattering factor for the jth atom ; u;, v and -
w; are the indices of the jth atom. 2+4
(c) Derive Bragg’s law from Laue equation, 4
(d) Define V-centre.” J 1
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8. (a) Explain with reason the effect of bias on depletion width
in a p-n Junctlon ;

(b) Calculate the Schottky defect concentration in an ionic
crystal of MX type. ‘ 4

Colour centre is due to lattlce defect which absorbs light.
Explain the mechamsm of absorption process. 3

)

Cerium crystallizes as a face centred cubic lattice-and
the length of the unit cell is 516 pm. Given that density

of Cerium is 6.773 gcm‘3 Calculate the Avogadro
4

(d)

Constant.
Group—C -
9. Answér any five of the folldwing : 5%x5

(i) ‘State and Proof Eckart’s theorem.

(i) Use varxatxonal pnnmple to obtain the energy of the MO S

. of ethylene.

(iii) Write down Hartree-Fock equatlon and the explicit form
of Hamiltonian for 2N electron system.
“Hartree-Fock equation is called Integro dxﬁ'erenual equa-

tion” — Explaln ; i

(iv) Use txme independent non- degenerate perturbation '

: theory to obtain first order correction to energy.
W) What is a projection operator ? Show that it is 1dempo-
‘ tent.
(vi) What is Faraday ?
(vii) What is polarizability ?

s s o
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(Organic Special)

Old Syllabus

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

F.M. - 100 Tim
; me

. Answer any five questions
takmg at least two from each group (A and B)
and also group C.

Answexj any five ques_tions taking at least two from each group

Group — A

1. (a) Derive a mathematical expression of the Curtin-Hammett
pnn_c?ple with the help of an energy profile diagram, and
explalfx the same. Mention clearly the conditions vxlhere
the prmciple will be valid, cite an example correspondin
to Curtin‘-Hammett system where less populate§
conformer gives major product. ‘ 4+2+2

(b)

Write down the structure of product(s) with stereo—
» chemistry of the following reactlons

(0]

i. PhMgBr
ii. Ac,O

() T
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COOMe ;i AcOH

v G G ‘i —_— 2
(ii) Ph ——--—-""ﬁ. Br, i1 (id) ; ;

: i . e
Me I{Nizj
)  —>7
(c) Write do’wh the,preferred conformations of (2)-2-
methylcyclohexylideneacetic acid- (2+2+2)+1

() 242+3

3. (a) Predict the sign of the cotton effect that the steroid form
" of 9(s), 10(R)-9-methyl-cis-2-decalone would exhibit.

2. (a) Write down the conformers of 9(s), 10(R) 9-11.1eth°y1 cis.~2--
. decalbne, give the sign of torsion angles of ring Junqt-xon
in both rings, and mention the sterodial_and nonsteroidal

6

(b) How manykSt‘ereoisomers of perhydroanthracene are

)

e

. 5
conformer. . .

Comment 6n the symmetry,: chirality and qptical activity
of cis-decalin. ; o : 3

>Write down the structure of product(s)' of the following

possible ? How many of them are achiral ? Draw the

- '_‘cohfoi‘ma‘tional structure of the following isomer of

perhydroanthracene. Mention and explain the following
regarding this isomer. |

(i) The sign of torsion angle at the ring junction

reactions. within the central ring.
- (ii) The symmetry and chirality of the isomer.
base
(i) 2+1+2+2
i Vel e
Y : '.
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(c) Write the rhajor product

O

OMe

2

. it appears to be [ns + ng] process. Explain. 2

\

(c) Explain the following obsérvé,tions : 3+3
(@)
; \ L] g j
‘\
| (i)
e
|
| \ ; \\\\/ Me \
| . N\ / Me
\ . 4

Il

C/17/DDE/M.Sc./Part- Il(O&N)/Chem /5
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Me MeMgBr ' |
e MakeRal 2
4. (a) Ketenes undergo cycloadditions 't'o double bond although

(b) What is Cycloreversion reaction ? Give an example. 1

{Continued) .

11

(.d) Predict the product with explaination. . 31

0 | il T e
0D
_ ‘- % -
i li,/'KéL &?
| (@]
I | hy

(e) Explaln formatlon of the followmg structures :

OO@@

(a) Deﬁne FGI and Synthon with example.

3
(b) Show the retros
ynthesxs f i
molecules s 9 any, four of the follo:r;r;g
CO,H

r17/DDE/M.SC_./Part-II(O&N)/Chem;/s P
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13 .

12

(é) Draw the retrosynthesis as well as forward reactions of
any one of the following molecules. : 4

0]

()

- Group — B
6. (a) Transition metal complex exhibit special bonding with
alkene — Explain. . . 2
(b) ‘Write doWn the Stfuctures of the products (A - J) in the
\ _ Lol e following reactions : ' i 10x1
s : ) ] o ;
i j 5 y . :
| | o _ . = e O , (i) MeTi(OPr),
| Sl e o . : o e o (ii)A H : ,
\ ‘ . MeO,C ; : ' v
(vi) o
‘ ‘\ MCOQC 2 ; : ; ; i
: \C; (Continued)/ 17/DDE/M.Sc./Pal_'t-II(Q&N)/Chem-.-/S (Turn Over)
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i

|
|
| :
1 I I Mesi-= Ph—=—2znCl
. 3>C > H -> |
| G o x ) Pd(PPh,) reflux
(i) Pd(OAC : Pd(OAC)z cl il Pd(PPh,),, THF
MeO e Bl(ll4NC)12 ‘PPh;, AgCO, Cul, (Pr),NH (PPhy),, .
' H_~COOH  (ppy ) phc
] © (vii) . —————->D J
Bussn—— : ' Pd(PPhs)a b' i "L POl 2
(ii) _ & otBS v vife) v Wha_t is hepto eumber P | 1
Et,SiO : ’ (d) Show the sy'nthetic use of Zigler Natta Catalyst. 2
(iV) ' ) v S e What is mlgratory insertion ? Show a mlgratory insertion
; ', with reference to transmon metal complex. 2+3
) heat iy ! o _
B . Ea(b) Com lete the followmg cycle i 4
HisCo— = + A :‘ e 3
Y X e T ; : CH,
! ; . 0)
¥ (PPhy),PdCl, SRl ; L \}86\ o
KOH < il
¥ _.Toluene i CH, N I
; Kol . ? o
H—=—CsH,, X i ‘ : z :
v) . Pd(PPhy), / Cul . ,
Cl H BuNH,, r.t. i : . } 3
| A B g :
il S i 17/D .Sc. -1I(O&N)/Chem./5
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(c) Predxict the product of the following reactior‘ls' with 8. (a) Whatis Functional Group Interconversion’ ? 1
. : ; 2x2 W ' , :
mechanism : (b) Illustrate with example that disconnection of
i C i b o i . 1,6-dicarbonyl compounds involve ‘reconnection’. 2
2 p 2} 5 v i i u ‘
BN . Catalystic o : e e Show the synthesis of the following target molecule by
i : = Ph amount : i both convergent and hnear route with retrosynthetlc
©  analysis. e S
(p Pr—G=L b olpd(PPh.);
cul, EtsN

(d) Indicate appropriate reagents in each of the f°“°“1’in]*.
L i® :

transformatio_n )

(d) Descnbe the synthes1s of the followmg compounds with

coyl proper retrosynthetic analysis (any three) L 3%3
C02 ; Y- » L
NHAc
4. OTBS ‘
() ‘I‘ @ D)
> "y
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(@)

(b)

()
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Derive Curtin-Hamrhett principle and state the conditions
under which the pﬁnciple is valid. . 4+2

Explain why in a base catalyzed équilibrium of 2-phenyl-

' 6-nitrocyclohexene, the conformer having axial nitro

group prédominant over the conformer having equatorial

nitro group ? 3

In the base catalyzed elimination of benzylcarbinyl-2,4,
6-triethy1benzoaté the major product : minor product -
100:1, find out the energy difference in the transition
states, and comment on how it reflects the group state

energy difference of the products. i ' 6

(Continued) /17/DDE /M.Sc. /Part-1[(0&N)/Chem. /5
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‘10. (a) (-)-trans-10-methyl-2-decalone exhibits negative cotton
effect in its ORD curve. Deduce the absolute configuration
of the compound by the application of the octant rule.

Specify the absolute conﬁguratlon of the stereoisomers
in R, S notations. S5+2

(b). Explain the following reactlon sequence with mechanism
showing the involvement of the z-orbitals in the second
step. Desxgnate the absolute conﬁguratlon of (B) which
was found to be levototatory. Explain the sign of rotation
of the starting material and the final product by

: application of relevant rules ] 8

(Polanzablhty. Order : -C = C - Me > Me > OH)
: ‘(R)(+)—M'e—CHOH—CEC_’—Me OO, (4) _S8i02, (yp)

Group——C

1. Write notes w1th1n proper example & reasomng :
(any three) : 53

{a) Ciepak ModeL ;
(_b) Burgi-Dunitz trajectory.

<) Trans annular intractions and thelr effect on properties
of medium ring cycloalkanes.

(d) Axial Haloketone Rule.’

(Turn Over)
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2. Identify A, B, Cand D. ' ’ T

C >< i ds
/\/ >B COAC Reductive

Cr(CO); ’ Elimination

|

3. Show the -catalytic cycle of Suzuki coupling with oxidation
state of the metal properly marked. ; - 4 |

4, What is Tebbe’s reagent ? Show its i;sefulness in organic
synthesis. - -2
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