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OLD & NEW
2017
M.Sc. Part-II Examination
CHEMISTRY
PAPER—V
Full Marks : 75
Time : 3 Hours

The ﬁguresrlin the margin indicate full marks.

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

lllustrate the answers wherever necessary.

{Physical Special)

'0Old 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 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) :



(b)

- Group—A

What is idempotent, nilpotent matrix ? Find out eigen
value and trace of the matrix

A—‘—u -';-O"i-l :
-2-3|

Derive the matrix representation of I? and f:z operator

1+1+4+1

usmg the basis set Y, where A 6

What is Slater type orbitals (STO) ? EES )

‘Using the trial'function ¢ = N exp(ir?). Calculate ground

state energy of H-atom. 1 = variational parameter,
N = normalization constant. : 9

Write down the bas1c assumption of Huckel molecular

- orbztal {HMO) theory. o i , 3

e)

(2)

®

(©
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Explam Pauli Principle of Antisymmetric wave furiction._
: : 3

Show ﬁlat in I—Iartreg model the total Electronic energy
of a many electron atom is not equal to the sum of
occupied orbital energies but less that this. 6

- o

Explain qupm'an’s theorem in the Hartree model. 4

Discuss the Stark effect in the 1s-2s transition in
H-atom. (5

(Continued)

4. (a)

(b)

Use the time independent perterbation theory to explain
the possible transitions in hydrogen atom in presence of
an external electric field in the z—directionl. s 12

Calculate the first order correction to energy for the nh
state of harmonic oscﬂlator in presence of a perterbation
H' = Zx ! 75 3

Group—B
What is projection operator 2 FE 5 2

Find the group orbitals (LGO) involved for the SALC in .
PtCl, 2 using projection operator method. Character table

of D, poing group 1s given below : 10
Dol e de, C, o0y 26 i35 o 2o Doy
sl T e R e . xz+‘y.2,zz
poonie BRI ‘
B W el b b xFg?
Bapp |1 -1 1=l [ e ST | 1 - xy
Hgalie 0 2. 0 L0020 000 R, Rl xe, v2)
T P e e 1 -1 -1 =1 -1 -1 ;
vl o O (| e B G @
] e ST PR (B TR
| AT T R M A e L L
T S RS R R e i T o R
C/18/DDE/M.Sc. /Part-II(0&N)/CEM/5

(Turn Quver)



5 '
() State thf.i sele'ctmn rules for the ele_ctrlc—dlpole trans1t1.0n‘ 7. (a) State and prove Laue eniation. 6
of the vibration modes of I.R active and Raman active - ;
r‘nolecu}esr. : ‘ ‘ £ ' 3 (b) Calculate the geometﬁcal structure factor, Fy,y for fcc
: lattice. T : 5
6. (a) Find the hybridisation of CH, molecule and construct ¢ : .
the qualitative M.O diagram of methane molecule. 6 (d) How is drift velocity related to applied electric field >

4
(b) Find the LR and Raman actial vibrational modes of NH3 :

molecule. : 4 3 = : :
: : - 8. (a) Calculate the number of vacancies per mole of metal

(c) Show that the direct product matrix forms a : atoms at a given temperature. Lk

representations of the point group. i bel '
(b) Explain the failures of Drude-Lorentz classical theory.

Character Table for C3v & Td are given below : 5 .
Td| E 8C3 3C; 6Ss 60y : : _ SPaiai ol 0 b :
i 5 e T T (c) Explain the properties of p-n Jg_nctlon._ : 3
Al T el 1 : o (d) What are Exciton? L 9
Beleo o o 2 a0t | e22=x2—2, x2-y?) ' :
S i - : ; ; _(e) Give the definition of Hall effect. : 2
Tadeae 0 el 1 21 [ (R, By, R Rl e : : :
Tod @l 0 bel g 1 i i 2 (xy, Xz, y2),
st : 5 : Group—C
Csy B oac. - 3o, e ;
. ! 9. Answer any five of the followin, : ' 5>< 5
Ay i1 1 1 e x2+ 3%, 2% e 2
o _ Al ; (i) Explain the conductivity of n-type and p-type semicon-
ge L B S | : ductor in the light of band theory.
E 2l 0 x ¥ Re Ry | 622 xy) (x2, y2) Pl i \ e
g (ii) Draw band diagram for conductor, insulator and semi-
_conductor indicating the band gap in each case.
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(iii) (a) What are F centres ?

" (b) What are the diffe'rences_ between Schottky and
Frenkel defects ?

(iv) From quantum theory of free electrons give example of
degenerate eigen values.

(v) Evaluate the commutator, [I:Z, iz]

(vi) Starting from appropriate expreseion for the time de-
pendent coefﬁc1ent obtam Fermi’s Golden rule.

(vn) Show that a non- degenerate Hermxtlan matnx can be
dxagonahzed by _the matrix of its eigen vector.

(Organic Special)

0ld Syllabus

=i, Time : 3 Hrs.
Answer any five questions

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

.I\'Ie'w Sy‘llabus'
= 100 : - Time : 4 Hrs.
: Answer any five questions
takiz_lg at least ftweo from each group (A and B)

and answer group C.

(Continued)

Group — A

1. (a) Deduce from .the first principle the Curtain-Hammett

c/ 1B/DDE/M.Sc./part-n(o&N)/cEM/s

‘principle (with the help of potential energy diagram) for
a case where the more stable conformer given rise to
predominant product. Illustrate with an example, how
you can find out AG’ : ' 5+2

(b) Write down the product(s) in the followmg reactions with

stereochemistry and methanism : 3+3
% (0]

: Me - i. PhMgBr o She

(i) : > A 2 5B
; ii. H;0

, Qi @
Me N LM i
A : LGS
(i) i __x —> Y
: ii. H,O"

(c) What do you mean by kinetic quenchmg ? Explain with
~ a suitable example : : : 2

_ (a) Write down the conformers of 9(s), 10(R) 9-methyl cis-2-

decalone, give the sign of torsion angles of ring junction
in both rings, and mention the sterodial and nonsteroidal
conformer. ) 5

(b) Comment on the symmetry and chirality of cis-decalin. '
3

{Turn Over)



(c} Write the two conformers of (s)-enantiomer of AL 9.

octalin. Draw Newman projection showing torsion angle

of ring junction (both side) in each conformer. 2+2

(d) Trans-2-decalone has a tendeney‘ to enolise to give 2, 3-
double bond where as cis-2-decalone prefers enolisation
to given 1, 2-double bond. Explain this observation.

: i 5

Draw the 3d strhcturgs for the following conformers and

show in them different steric interactions inc:luding their
- optical properties of the following (any three) : B0

(i) cis-transoid-cis perhydroaﬂthraéene .

(ii) trans-cisoid-cis ‘pe'rhydr-ophenanthre'ne
(iii) trans-transoid-cis perﬁydroanthracene

(iv) 9, 10 dimethyl cis decalin. :
{b) Give the products of the following reactions. Where more
than one product is likely to be formed in significant
vield, indicate which will be the major product and also

~predict the methanism of the reaction involved (attempt
any three) : 3x3

- ) HO

C/18/DDE/M.Sc. /Part-11(08N)/CEM/5 (Continued)

CH,L, / Zn-Cu

Ol
)

Ofs |

NaOEt
(i)

OH

1) CH,Li, Et,0
HH.O.

4. (a) Write in brief with one ekample in each case :

- (i) Allylic 1, 2-strain

(ii) Allylic 1, 3-strain
(111) 2-alkylketone effect
(iv) 3-alkylketone effe;:t.

c/ 18’I/DDE/M.Sc./Part-II(O&ﬁ)/CEM/S

3x3
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(b) Write in brief about the following terms : (any three)
i ‘ 3x2
(i) ORD '
(iij CD
) Cotton Effect (CE)
(iv) Sector rule
] Oqtant_ Rule.

5. (a) Write all the possibk: streoisomers of perhydro-
phenanthrenes and correlate them with perhydro-
diphenié acids by epimerization protocols. : i

(b) Predict the product with appropﬁate methanism and
~ product’s ste_rochemistry : i : 4x2

i 0s0, / H,0
. o
(i)

:H-

- I, + AgOAC
/ H,0

LiAlH,, Et,0, 35°C

(i)

C/18/DDE/M.Sc./Part-II(O&N)/CEM/5 : (Continued)

3 Ll
Group — B

6. Attempt any three of the following :

3%5

(a) The triene below undergoes a thermal electrocyclic
cyélisation. Using FMO identify all the products.

(b) Predict the cycloaddition products formed from the fol-
lowing pairs of starting materials. State the number of

‘pi’ electrons involved.

heat

(c) Predict the product with MO diagrafns and methanisms :

O

Q . H\om_

C/18/DDE/M.Sc. /Part-I[(O&N)/CEM/5

AICI,

heat

{Turn Over)
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(d) Prechct the product with MO dlagrams and mechanisms :

QOOOC 52 Class1fy this cycoaddition reaction (e.g. it is a
@ " [X + Y] reaction), Is this reaction more likely to
. occur thermally or photochemically ? Will this

reaction proceed with suprafacial or antarafacial
(e) How will you convert the following starting material to ' stereochemistry ? Draw MO diagram and explain
B S " ‘the symmetry condervation of the orbitals.

OH

OH

(iii) How.‘.will you convert :

; H

<"

H

ull oo

J

7. (a) Attempt any four of the following : | - '
(iv) Give one example of [1, 5] sigmatropic reaction

. (i} Cyclopentadiene cannot be stored in monomeric with MO diagrams.
- form unless on dry ice. Instead, cyclopentadiene :
is stabilized as dicyclopentadiene. Draw the (v) What is “Group Transfer Reaction’ explain with
structure of dicyclopentadiene and show how it : one example.
‘ is formed. Be sure to indicate the stereochemistry :
of the product. ' 4% (b) Predict the product(s) with stereochemistry of the

following reactions : 3x2

(1)) Consider the following reaction :

0O Y H ' 0O . Si(CpHg)y
; /l\/ heat
| ; \)'l\
e /J\ — : (i) g F
H
C/18/DDE/M.Sc. ./Part—II(O&'.N)/CEM/S (Continued)
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(if)

14.

N\O heat
—_—
)\)

(c) Give an exarﬁple of a green selvent in organic synthesis.

(1)

(iii)

: Me
' hv ’ heat
S
Me 5%

1

Give an example of Diels-Alder reaf:tion- with

reverse electron demand and explain. 2

What is secondary orbital interaction and give an
example of it. 1

Predicts the products with F.O.L of the following
(attempt any two) : %2

light
—_—

C/18/DDE/M.Sc. /Part-11(0&N)/CEM/5 (Continued)

15
@) g/ e
‘Bu .
- (b) Answer the following (attempt any four) : 4x2

(i) Can you suggest a method for carrying out a
stereospecific conversion of frans, trans-2,
4-hexadiene into cis, trans-2, 4-hexadiene ?

(i) Why (2+2) cycloaddition reaction is not thermally
allowed. Can ' you give an example of (2+2)
cycloaddition reaction under thermal condition ?
Explain with FMO and symmetry.

(iii) The following reactions proceed through two
‘consecutive pericyclic reactions. Predict the
product(s) with plausible mechanism. ;

Ph
I l heat

Ph

(iv) Propose an arrow pushing mechanism, re‘agents
and byproducts for the following transformation,

~also identify the driving force to make the
product.

C/18/DDE/M.Sc. /Part-1[(0O&N)/CEM/5 (Turn Qver)




: i COOMe
N
: CQOMe

(v) How will you convert by use of your choice of

reagents :

e : A :
"-..__‘.. :

What are the importance of oi'ganomf_:tallic chemistry.

9. (a)
1

(b) What is oxidative addition reaction ? Give one example.

cy IS/DDE/M.SC./Part-H(O&N)/CEM/5

(c) Predict the product of the reactions with mechanism
(attempt any four) : 4x3
szTl Ale.‘rz
Cl/
: —> 7
()
(Co_nﬁnued)

C/18/DDE/ M.Sc./Part-TI(O&N)/CEM/5

B

Pd(PPh,),
57

(ii) Et,N / MeCN

; PhSnMe,, THF, rt’
G Gy
v Pd{PPh,),CL,
Ph Br s

ﬁ“éon
: e

Pd/C, PPhy, Cul
DME / aq.K,COj;

-0
ll

Rh(PPh;),Cl
) BT H a)3

. 10.‘ (a) How would you employ o:ganq—transitioﬁ metal

compounds in the synthesis of the following : 2 ‘% X4
AN T en e S
- CHO

(Turn Over)
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18

Ph
I
Me il i
387 ; SiMe, ‘
e g o T
_ from
” < =
(i) v = : A
1 i Ph Cl Cl
|
SiMe,
: 0 0 O
O

(iv) /\/LLH from ,//\

(b) Hydro palladation—Dehydropalladation can lead to alkene
isomerisation — explain. : } 3

(c) Predlct the product of the following reactions : 2

o

Br_PA@Phs

\__/ NaOst, EtOH

' chﬁ H Pd(PPh Ii
ii y —— 4 ‘F—(
) H ZnCl B
C/18/DDE/M.Sc. /Part-I[(0&N)/CEM/5 (Continued)

e

R

(a) Show with one example where Tebbe’s reagent used for’
alkene metathesis. 1

(b) Predict the product(s) : ) : 2+2

. Pd(OAc), /Ph Hg OAc -
- == T —> 2

Pd(PPh,), / CO

i I Me3Sn ! Ost :
.- + > ?
; (11]_ Y 1, 4 - dioxane

(c) Complete the folloWing cycle : i 331_;
PdL, \< @
?’Q
Cu-C=C—CH,
—é@\ HBr
?
/18 /DDE/M.Sc. /Part-II(0O&N)/CEM/5 (T;um- Over)
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(df How would you preparé retinol from

(HOJEBW OH.

' Group—C

Write notes on the following (any five) : e | 5'>'<5
- (a) Bu-fgi.—Dunité'tfajectory

() CD

(c) ORD

(d). Axial halo kétone rule

(e} Abnormal properties by medium lring .compounds.

() F.M.O. apprbéch in Iﬁéﬁéyclic_ feécti@n-

(g) Gruwéld—Weinsrein eqqation_ .

(h) : Multicc‘)mponent. reaéti'on.

C/18/DDE/M.Sc. /Part-1[(O&N)/CEM/5 TB—375



