CSM - 17/17
Chemistry

Paper - I

Time : 3 hours

Full Marks : 300
~ The figures in the right-hand margin indicate marks.

- Candidates should attempt Q. No. 1 from-
Section — A and Q. No. 5 from Section — B
‘which are compulsory and any three of
the remaining queStions selecﬁng

~ al least one from each Section.

SECTION - ATechofworIc

1. Answerany three ofthe follqwmg questions : _
| . 20x3=60
- (@) () The given compounds are aromatic or

non-aromatics. Why ? Explain.

e
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(i) Explain thermodynamic control reaction.
(iii) Wirite the product and mechanism of the
given reaction

OHC

|
NaNH,/NH, _

-(iv) Write the product and mechanism of the

given reaction :

OH _+

OH
(b) Predict the product A, B, C, D of the given

| Techofworld.lh

0 HBr,

|
reaction :

A |
CH,OH

Cl
(“) g MeOH B
Cl '
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A\ B

(M e,  cH,

O

I C.H.COO
() CoHy~~CH—~C~CHy 2% OH,p

CH,

(c) Predict the product with mechanism :

O

Techofworl

(i) — b,
2. CHyl

3. H,0+

+
- CH,—N—(Me); ..
(il @ T,
(i) /@\ _HO
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(d) Predict the product and write the mechanism
of the reaction :

- oM 2 Techofworld.In
oy, OCH—CH=CH,
i s L

O

. 2. H,O'H,0
OH - +

(iv) 347<Et N

: Et H,0

OH
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2. Answer the following

(a) (i) With the help of molecular orbitals of
: annulenes, explainfwhy annulenes
having {4n + 2)n electrons are more

stable than one containing 4n=
electrons. 10

(i) Explain the mechanism of aromatic
- electrophilic substitution by the use of
isotopes. 10

(b) ldentify A, B, C, D with mechanism :
5+5+5+5 =20

) Ly B
|
(i) I

O Et | Et
| + H)J\H + IT
,1, H

g _.:Ffechéfworld.ln

CH,
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" CH,

N, 1.BH,
W é 2RO, NaOH >D

 3.H,0"

(c) Predicts the prdducts: 5+5+5+5 = 20
9] CH,
3 / 1. POCI
o { DeY-of IR,
5 H/ . \CH3 2.H IH20

oﬁ'

(i) ‘ _a,

Te_c.hofworld‘.ln

" ©S,-NaOHA
(i) 7/j<0H — e
(w) /\r/ 1. MCPBA

- NMe,

o ) o




3. (a) Answer the following questions :

(i) Sketch a suitable mechanism of the

following transformation : 5
H
CON K
Techofworlc .InH

(i) Wiite the products of the following :

5+5+5=15
) <_>\

N EHy
(B) hv
CH, CH, -
©f )
CH,CH,
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(b) Predict the product of the followmg reactions .
with mechanism: 5+5+5+5 20

COOCH3 .
w(( i

COOCH3

@ <> LT]‘eChofwor d.In
| (m)(:;j %.COOCH3. A
¥ c-coocH,
N oPh
(iv) —

(c) Identify A, B, C, D with proper mechanism: = . .

' : 5+5+5+5 =20 ‘
- O sk LR X B :
. N\ i A R
0 O (I:H2 it. Proton > A e
CH transfarmation -
' Il :
/C\,
H3C ' CH3 It

BY -17/14 | (8) . Contd.




C,H
Ph\?z éH
Giy ¢ _A ¢
CH,~CH = CH,

(i) QCN A Lp

CH,  COOQC;H;

4. Predict the product(s) of any ten'of-the following

reactions : -~ 6%10=60

| 1  dil. NaOH 7
@ crg v cHY  CH, |

_KeN
(b) TCHOH
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CHO

1.PhyP=CH -COOSt . _
(©) 2. H,0H ’

Techofworld.In
@ @ et
3.HY, Hzo

(e) H2$04
NH CBH5N02

OH

CHCl,
KOH

POCI:1 toluene .
N,ClI )
) ' .CuCl

_ CH,
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Zn- Hg g
HCl

Techofworld.In
) CH,—CHO+ HiH , —_conc. NaOH _

_COO&t NaOEL
a
k) l:/-\\/COOSt TThO'
ZnCi
0 ‘\ N i

SECTION-B

5. Answer any three of the following questions :
' | 20%3 = 60

(@) Write the synthesis of the following polymer

“with chemical equation :
- Nylon 66, terylene, Bakelite, Polystyrene,
SBR
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(b} Write two synthetic uses of the following

reagents with mechanism:

()sO CrO BZH 6 LIAIH

(¢} What is Coupling Constant ? Discuss the

" factors affecting Coupling Constant.

The Proton NMR spectra of an organic
compound with molecular formula C,H,Cl,
exhibits a triplet with 64.52 ppm and a doublet.
with §6.67 ppm, what is the structural formula

of the compound ? TeChOfWOl’lc

(d) The first line in the rotational spectrum of

carbon monoxide has a frequency

of 3.8424 cm™ . Calculate rotational
constant and C — O bond length in carbon -
' monoxide (reduced mass of COis 1.1385 x
10~ 2g).
" Though rotational energy levels of a
tiatomic molecules are unequal spaced bit
-the spacing between rotational lines are

equal — explain.
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6. - Answer any five of the followmg ?1 2%5 = 60

(a) How molecular welght of polymer is
| determined by l|ght scatterlng method ?

A. polymer. s,ampgle;_,contams 100
polymers of: moIeCUIar-emass-.-'-103, 200
molectles of molecular mass 10%, 300
molecules of molecular mass 105, calculate
number average Mn and weight average

- l\_llw molecular mass of polymer,
(b) Write notes onthe following ;
(i) Silicates
(ii) Biopolymérs
(iii) Photo- Fnes reactlon o
(¢) The molecular mass of a compound shows
two strong peaks,gt.mlzlg,1,ang!65 and a
- broad peak at46.4::Justify the origin of the
signal and |dent|fy the compound
Homuvould you dlstlngmsh among
| ethylamine, dlethylamlne and lrlethylamlne on

the basis of their mass spectral studies ?
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(d) Wirite three high temperature polymers and
_ _thelrformula and use. |
" Whati is intrinsic viscosity ? How it helps
:"'m determmlng molecular mass of polymer?
 What is relative rate of sedimentation for
- two spherical particles of same density but
which differ in radius by a factor 10 ?
-(e) What is the expression of chemical shift ?
Discuss the factors affecting chemical shift.
An organic compound with malecular
formula CBHBO gives the following protein
NMR spectrum :

(i) Multiplet (67.28)5H

(i) Doubkt®2.8)2H TeChOfworI In

(iii} Triplet(89. 78)1H
Predictthe structure of the compound

" () What is the most characteristic feature of

- mass spectra of compounds containing one

- bromine atom ?:Do fluorine and iodine

contalmng compounds dlsplay the same
‘feature in ihE‘lr mass spectra ? : . ‘

“How wull you account for the promment
" peaks'atmiz 31: 42, 70 in the mass spectrum
e sofn-pentanel 7 SRR
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7. Answer any ten from the fqllowing_querstions :

6x10=60
o0 -
(a) @ EELLUIN
(b) 0s0, .

Techofworld In

© )é _ PhgP=CH-OCH, , -

- : OCH3 :
- (d) NathHa
_Pboag),

(f) CH _CH= . CH - CHo-—L"L“**—>

(g) ? S
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8.

o (h)-*- NBS

o _ HIO B
(0] CGHs—(I)H (llH2 —t

OH OH

| TeCh“ofwor_Id.

(k) Wirite note on Norrish-Type-| cleavage. .

() Explain Wittig reaction with suitable example
and mechanism. "

Answer any six of the following: ©~ 10%x6 =60

" (a) Outline the effect of isotopic substitution

on the rotational spectra of diatomic
molecule.

Whatis the change in rotational constant
B when hydrogen is replaced by deuterium

" inthe hydrogen molecule ? |
(b} One of the fundamental vibration mode of
water occurs at 3652 em™t. What is the
frequency of corresponding mode in D20 ?
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How many, translattena], srotatlonal
wbratlonal modes ofvi vbratlons are there for

| cGHﬁ, HC : ..,C c_ c |-| CzH » H,0,

~ CHG,
() Caloulate as-

R A e

the followmg molecules
Jpannhd {0

er rule

[
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Eif(d)j'l"h EER Epébtrum of unpalred electron

ﬁaréctmd Mth two :"'equlvalenl: protons show
three lines wuth mtenslttes 1 2 1 Why ?

REIE I

WUR R Pred|ctthe numberof ESR lfnes in'the

followmg complexes
Ao griweilol on e ' Ik
(|) Magnetlc qlllute Cu(ll) complex and

magnetlc oonoentrate Cu(ll) complex
(i) Cu(gllcmaslto)2
(i) Na2 [PtCls] |
(iv) bis (salicylaldiminato) Cu(ll)

m kgrecn | echofworld

(e) Calculate the number of double bonds

present in molecular formula CsHaozNz

A compound molecular formula C 4H 1 00
gave PMR spectrum consisting of two group
of lines (multiplets) with relati've intensities in
theratio of 3: 2, The PMR spectra of another
¢ompound having same formula exhibiteci

' two lines with relative area of 9 : 1. Identify

these substances.
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(h Distinguish the following compounds on the
basis of their mass spectrum:

() Cyclohexanol and n-pentanol
(ii) Acetaldehyde and benzaldehyde

(i) Benzeneand Toluene

(@ ‘Predictthe number of lines in proton NMR of

the following compounds :
(i} - Benzyl alcohol
(i) 2-chloropropanoic acid
(iii) Vinyl acetate |
(iv) Methyl cyclopropane. |
{v) 2, 3-dibromopropene

Teghofworld.ln

*

BY - 17/14 (90) (19) CSM — 17117




o

3
Iy

G




