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QUESTION PAPER SPECIFIC INSTRUCTIONS
Please read each of the following instructions carefully before atteinpting questions.
There are EIGHT questions divided in Two Sections and printed both in HINDI and in ENGLISH.
Candidate has to attempt FIVE questions in all.

Question no. 1 and 5 are compulsory and out of the remaining, THREE are to be attempted choosing
at least ONE from each section.

The number of marks carried by a question/part is indicated against it.

Answers must be written in the medium authorized in the Admission certificate which must be stated clearly
on the cover of this Question-cum-Answer (QCA) booklet in the space provided. No marks will be given
for answers written in medium other than the authorized one.

Coordinate diagrams, wherever required, shall be drawn in the space provided for answermg the question
iteself.

Unless otherwise indicated, symbols and notations have their usual standard meanings.
Assume suitable data, if considered necessary, and indicate the same clearly.

Attempts of questions shall be counted in chronological order. Unless struck off, attempt of a question shall
be counted even if attempted partly. Any page or portion of the page left blank in the answer book must
be clearly struck off.
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TUE—3
SECTION—A

Q.1.(a)fraT:ﬁaﬁ,Wﬁwaﬁﬁwmﬁm@m%wﬁaﬁnﬂwm%ﬂm
AT & | AR B g AR it @ Soar & Frafr & forg Frafafte endsor dfdg )

Addition of bromine to ethylene in methanol gives bromomethyl methyl ether as one of
the products. Formulate the reaction and give mechanistic explanation for the formation
of this product. 10

(b) LTSS & SERGEHAECT & [, ale, KOH &, wedag™ & A& Hel @
HEaggFar sldl 8, s -BuO KY/DMSO #, SERSEHAH amFg a 9 U6 fAFe
¥ ®0 A guil e o wwar 31 3@ UEw $ fg s sansy |
The dehydrobromination of isopropylbromide requires several hours of refluxing in
alc. KOH, whereas, in t-BuO"K*/DMSO, dehydrobromination can be carried out in less
than a minute at room temperature. Give reason for this observation. 10

(c) () we =i & e sro & sfafer

| lig.
(C(H,), CHCI + - 245% ,

F T AR w ogynfa & gy fR-dR ged S g

Explain why the rate of the reaction :

lig. SO
(CHy), CHCI + F- ———

gradually decreases with the progress of reaction. 5
(i) VR it duRaudE & & fbew w6 & g, @ axa wemte ahee 6
quiq HIRT |

Describe a simple chemical test to distinguish between aniline and benzylamine.
5

(@) YA AECEd oA ¥, sdsiua gReneaEs @ IuRtafy ®, sngdsgdT @ @ifed HBr
& [y Iare fobur wrar 2 1 st @1 Frafo #if st Soe & e & fag st
Ll
Isobutene is treated with conc. HBr in the presence of dibenzoyl peroxide in acetonitrile
solution. Formulate the reaction and give explanation for the formation of the product.

10
(e) Freafafaa sfafmarst & Sewe (X) e (Y) ffeg -
Write the products (X) and (Y) in the following reactions : 10
i (X)
B
4&
A
CH = CH
o
o)
¢ (X)
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Q. 2. (a) Tuse HIfU fo5 fFw SR g Qacaffa § (M + 1) 3T Rrex <@ 9 8 1 sasg
fr freafoafea 9l & sflewr § fFg o9l & 3T 81 o7 & 99d 3Afes g9Em
gl & ok Faffg @17 @en qow semm o fafag

Explain why (M + 1) ion peak is observed in mass spectrometry. Indicate, which electron
is most likely to be lost in the ionization of following compounds and write the radical

cation formed :

() CH,=0

(i) CH, = CH,

(iii) CgH,CH,CH,

(iv) CH,CL. 20
(b) |- FARHET FEFANINA 96 AT UX YT ®Y F qT SR odT 21 S faEd

® i # fog @ witEa ot

1-chloromethyl cyclopropane on hydrolysis chiefly gives three products. Write a mechanism

to show their formation. 15
(c) @& FETH A (X), ag. HO® & @1a sififear @xar 2 |

An organic compound (X) reacts with aq. HO®.

CH,
CH.—C L (X)

CeHs

Frefafaa fafeg

() ¥R (X) S 2, d I @ yEe ahhuar qx feueft #ifn

(i) =@ OH- # wigar # AT #X fear s, @ sf¥fem it X &9 ypR sea wm@h ?

(iii) sfifrr & forg 3= diga sma . g9RT

(iv) sffbar & wifea #1 fafag)

(v) I* (X)H C,H, MR CHy & ¥ WX H @ fRan 9, @1 I &1 yaiiora afbaan
7 oot @i

Write the following :

(1) If (X) is dextro, comment on the optical activity of the product.

(11) If concentration of OH™ is doubled, how rate of the reaction will change ?

(1) Draw energy profile diagram for the reaction.

(iv) Write the mechanism of the reaction.

(v) If C,H; and C H in (X) are replaced by H, comment on the optical activity of the
product. 15
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Q. 3. (a) A C,H,BrCl f7 wwragdl = yeidfa #xar 81 Wed NMR #, @7 awmaad],
glF A f5F qwia &, suen I~ 1.5, 9 X 14 Hz | w9Eafedl & wx@ad fafaw st

9T ¥ s @ J gew fraa SR

The compound C,H,BrCl exhibits three isomeric structures. The three isomers in proton

NMR exhibit two doublets each having J ~ 1.5, 9 and 14 Hz respectively. Write the

structures of isomers and assign J values to each one of them. 20
(b) ST e R TSt w1 TR wRd gy, Prefied ewiacol @ u w5 #@

Tsh fafer 1 aufq E!ﬂﬁ?l'q :

Describe using appropriate reagents and conditions a method to achieve the following

transformations :

ey
=¥
—_—
oH
__OCH, . CFg
4 \ b
O

20
(c) Freafafaa sfvfrmst & Icr fofby R g g sdEy .
Write the products of the following reactions and give the suitable mechanism :
0O

- hv

' W NS-I
hv
ii 10
(i) Ha, O NS

Q. 4. (a) Prefafee sfufaEll & [X] oiR [Y] & w9 #RW) 379 fa=T &1 wse g

Identify [X] and [Y] in the following reactions. Explain their formation.

Ph A o [X]
M [ o <
Ph [Y]
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X]

[
i) o <

[Y]

A [X]
(iii) =1 a9 (Low temp.) : 20

— A\[Y]

g=d dM™
(High temp.)

(b) faferr Pl @1 sEe $@ ge, T B yeR wredE a0 sbriwl &
i fafae i sk &1 wifiea T HIT)

How will you prepare styrene using Wittig reaction ? Write the name of reactants and
explain the mechanism of the reaction. : 20

(c) Preferféa sufazer & forg wsw aifercs fofe
Cl
o ERgEd 05e ——
Write a mechanism for the following conversion :

Cl
— 7 10

o-pinene hydrochloride

CUE—d
SECTION—B
Q. 5. (a) R~ R IG-2-HIT3e- | -WrsFeAle TS F1 H,PO, F W1y STAR FI7 # G 9= &
ar Searel 1 avi |
Describe the products obtained by the treatment of cis- and trans-2-phenyl-1-cyclohexanol
with H;PO,.
(b) Frefefen sffearel & @ yds &1 vq@ Ioue @91 § 7

OI (i) X (11)_)
H

(i) (CH;); COO-OH/HO® &R (ii) 0sO,/t-BuOH
sNfdusy F T TaEyl
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What is the major product of each of the following reactions ?

O: i (i) and (ii)
—_—
H

(i) (CH,); COO-OH/HO® and (ii) 0sO,/t-BuOH
Give the mechanisms of the reactions.

(c) Frefafaa & [X] ix [Y] 9 we=m #iRm

i [X]
&
2-FeTT
N
% [Y]
Identify [X] and [Y] in the following :
[X]

OELEE :

H3CH2C—@—CH2CH3

¥ fad NMR T&dl & @0 #d 8 ¢ ITA YHd B T HIfT)
How many NMR signals do you expect in :

Explain their nature.
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CERELIEE

Formulate the reaction :

OH

Ph Y

Ph

OH
1 frafr AT i S & o & e &3 & g uE aibace s
and give a mechanism to explain the formation of the product. 10x5

Q. 6. (a) T Ffr® M C,H,O, IR TeA § 1710 ecm™! T T HYaq J@@nee §5 <ar € |
Wl NMR &, w8 § 1.1 (), 2.1 (T@®) X 2.3 (Igh) I Heha od & | i a1
daren wxaar fafeu s § v\ frag il
An organic compound C,H,O gives a strong absorption band at 1710 em™! in IR spectrum.
In proton NMR, it gives signal at § 1.1 (triplet), 2.1 (singlet) and 2.3 (quartet). Write the
likely structure of the compound and assign the & values. 20

(b) 45THISgETAA & 4-Fefieiegerra § woawor § e #en g |
Write the steps involved in the conversion of 4-bromobutanal to 4-methoxybutanal. 15

(c) T s fraEreflyT & WU IUET A UX MW Al ¥ IQ T %W @ w1 F
FRT B 7
Amino acids on treatment with ninhydrin give intense blue colour. What is this colouration
due to 7 15

Q. 7. (a) A §xr at wF sgad @1 AW R G fafeg
() MWas wom=T
(i) S =T
(iii) - "=an)
H* 1 SuRdfa & Fle fiX widfcssiss & dgamd & forg gt e
Write the name and structure of one polymer having :
(i) Linear structure
(i1) Network structure
(iii) Three dimensional structure.

Write the mechanism for the polymerization of phenol and formaldehyde in the presence
of H. 20
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(b) gH=E 5 Y 1, 3-S[EEF # A qow 9gaed 4, @ AT gl &, uhad gl
e gBSY] Td B |
Explain why free radical polymerization of 1, 3-butadiene leads to macromolecules having

two different types of monomer units. 15

(c) DNA # fammm @1 =\ X oedfsa shigdl & 9™ iR e fofaw ) @ g wmse
g fF T FR 2 5 st sndfe weef § DNA @iar @ 7 & RNA|

Write the name and structure of two purine and pyrimidine units present in DNA. Also
explain why most of the genetic materials contain DNA and not RNA. 15

Q. 8. (a) Frfaifem A sfwfbarel & Ioue fofeg .

O _
@) i i

CHO
. @i oS iR
(i1) >
NO

2
0
(111) >
(iv) @j -2 :
N

H

) THZCOOCZHS |

((‘:Hz)z - >
CH,COOC,H,
OCOCH,
(vi) A g
OCOCH,
(vii) </ \> ST SRR —
O
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(viit) COOC N é _—

coocgi
cl

(ix) CE Garcen g
0

CONH,

BFHT AN

(x)

ZQ

Write the products of the following name reactions :

O
(1) Baeyer-Villiger

7

Perkin reaction

(i)

::: :Noz
O
(ii1) @iﬁ Reformatsky reaction

W

Reimer-Tiemann

(iv)

h 4

(v) CH,COOC,Hq

(CHZ)Z Dieckmann reaction
CH,COOC,H;
OCOCH,
(vi) Frie’s rearrangement
OCOCH,4
A-BRL-M-DIFB 9
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(vii) (—\> Cannizaro reaction 5

0]
, 0 :
i) lCOOC2H5 & é Claisen condensation
COOCsz
Cl ‘
(ix) C( Favorskii rearrangement _
(0]
CONH,

(x) (\/'( Hoffmann rearrangement 5 _ 10=4
S
N

(b) Frerfafee & (%) st (Y) Y gsmmE ST
Identify (X) and (Y) in the following :

@ S 00— 0 10
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