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CHEMISTRY (PAPER-I])

Time Allowed : Three Hours Maximum Marks : 250

QUESTION PAPER SPECIFIC INSTRUCTIONS

(Please read each of the following instructions carefully before attempting questions)

There are EIGHT questions divided in two Sections and prinled both in HINDI and
in ENGLISH.

Candidate has to attempt FIVE questions in all,

Question Nos. 1 and § are compulsory and out of the remaining, THREE are to be attempted
choosing at least ONE question 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 answering
the question itself.

Unless otherwise mentioned, 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 sequential order. Unless struck off, attempt of a
question shall be counted even if attempted partly, Any page or poartion of the page left blank
in the Question-cum-Answer Booklet must be clearly struck off.
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@Uus—A / SECTION—A

1. (a) USed i g Gl w1 g HiY R wwEsy 6 7' =i faygd sl (~1.0 D) @

Tefifd wa B

Write the resonating structures of azulene and explain why it exhibits dipole
moment (~1-0D). : 10

(b) UEA 3TE (X) I vgaH Hieg R gueh Bifereme A Reem Hif
0804
& <z
NaHSO,
Identify the major product (X) and discuss its stereochemistry : 10

0804
& sy > ¥
NaHSO3

(c) wEFAREGEEaTEe (1) i geml § 3-Frl- N-hHafifEh (1) i sia-sused 104 3 s
ERl E’I?n %, AT W :

HSCG—N\\;&X %

Cl
(1) (11)

Explain why hydrolysis of 3-chloro-N-phenylpiperidine (I) is 10? times faster
than cyclohexylchloride (II) : 10

el
Cl

Cl
(1) (11)

(@) P s # R A g T ey IR ) EEe o SgE iR qen e B
frnfafs ) e it ;

(]
CH =GHCl—CcH=—CH =",

For the reaction given below, write the structures of major and minor products,
and discuss the mechanism of their formation : 10

S
CH,;— CHCl—CH=CH, —2
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(e) (X)W (V)R T=1ed @1 aviF AN
NO,

il
.
U s ()
Give the structures of (X) and (Y) : 10
Y02 s _>(X)
CH
2. (a) ﬁqw%u—ﬁmﬁﬁﬁmﬂamﬁm%%ﬁﬁwaﬁ%mvﬁﬁuam
TR w9 Y Frifa sae & fmfn B fEem fivm
In the sulfonation of naphthalene, discuss the formation of kinetically and
thermodynamically controlled products under different conditions with energy
level diagram. 15

(b) T sfifE § weEd (X) T IOE (V) 0 (2) A 9eEE AR

—> (X)

L
(Y)
@NH2 1) Mt T2z it o
e CeHCoa )

Identify the intermediate (X) and the products (Y) and () in the given reaction : 15

7

o (Y)
/Al NH, 1) Amyl nitrate > )//,
3 2) A §

cooH 2 %(Zl

(c) T 3R B FEE B fE-2-0 F Wy gm f Gimiatea e fii)

Discuss the stereospecificity of addition of singlet and triplet carbenes to
cis-2-penlene. 10
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(d) T afufmmed 8 (X) f veEm Fifw

(b)

(c)

, HQSO4/FCSO4
(i) CeHsNH, + CeH5NO, + (X) A >
(0]
2 NH,NH,
(ii) . (X)

Identify (X) in the reactions given below : 10
. HQSO4/F8804 - -
(i) CgH5NH, + CgHsNO, + (X) 5 > Quinoline

0]
= NH,NH,
u X
(i) =25 1)

= waiR w2 fRE YER SR e

CHj CHj;
@ o @L
Br

How will you carry out the following conversion? 10

CH; CHj
@ - @
Br

o Hlo o sfto To Fit fE- @ zZig-sxd & T il § Sl it Biftda sxoemar 6
=T $ifsm)

Discuss the stereoselectivity of products in the reaction of MCPBA with cis- and
trans-butene. 10

=1 arffsraneti # gea el 1 gEigae Rl qon Benfafy = sge fif

CH212
()
Zn Cu

(i) HyC—CH=CH—CH,0H —2C2
1) NH,OH
(iii) CgHs—C=0 LT

| 2) PCls

CH,
Predict the major products in the following reactions and write the

] P g

mechanism : 10x3=30

CHal,
L
Y I Zn Cu

socl
(i) HgC—CI-I:CH—CHzOHL
1) NH,0H
() CgHs—C=0 | Wi
J: 2) PCls
Hz
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4. (a) () CHIRERE 1 Gt T F 9y LN 96 89 R 9 3078 I B 81 39 3arE) B
w1 v B 1 9 fifsw)

Stobbe condensation of acetophenone with succinic acid gives two
products. Write their structure and stereochemistry. 10

(i) e Ude s foremres J ALCL, % W sifiifen ek € garEEa (SRER) S 2
IToh! HEATSAT 61 Ig@ HINTY T qa1zy 6 119 7! 4 gorg i |

Phenyl acetate reacts with AlICl; in an inert solvent to give two isomers.

bVt

Write their structures and indicate how you will separate them. 5
(b) T= = AT, m—tﬁﬁﬁmq&@ﬂﬁm—ﬁ%ﬁﬁmﬁﬁaﬁﬁmwww:
@®
Q0 O D O O
Q )
1) (i1) (it1) (iv) (v)
Classify the following as aromatic, non-aromatic and anti-aromatic. Give
reasons : 10
@
e
9 )

() (1) (tit) @ (v)

(c) TEIFE Hl WAMENSH A % Y ATRAF TH T BIMD A H 5 Y 4 & Sah Fae,
i 3T % A 3 A S & | ARrel B wewd ¥ s fifvw)

Glucose on periodic acid oxidation gives 5 molecules of formic acid, whereas
fructose gives only 3 molecules of formic acid. Explain with reactions. 10

(@) T s % ferg fafim wal w1 g i

(@]
(i) HH —> qEAA-6
i)
(ll} HSCB\\:/> —>H‘I’$eﬁﬁﬂ

Write various steps for the following conversions : 15

(1) é —> Nylon-6

(ii) H506_\h/ ——> Ripheny!
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WUs—B / SECTION—B

5. (a) UrErgsd ® W EgeH & 1 sm%mm%mwﬁmmw
FINT| 38 Tho THo 3lo AFURN & Y WY HIfvU)

Give the Woodward-Iloffmann rule for sigmatropic rearrangement for 1,5-shift
involving hydrogen in pentadiene. Illustrate with FMO approach. 10

(b) T=1 afifsean # gew IR (X) 9ORY W 569h o TR B smen SR

CH, A
O<N+(CH3)2 Zi)

o
Write the major product (X) in the reaction given below and explain its
formation : 10
. CHj A
©<N+(CH3) 23
I

(0 o FE i R w6 T i e w Rk

e St

How will you carry out the following conversion? Write the steps involved init: 10

ol it | i

(d) CHj3(CHy)o—C=C—(CH,),CH; % Wifez® iR 5 NH, & @ Ve o srq=a i
Fifmfafred i fd=m Hifm)

Discuss the stereospecificity of reduction of CH3(CH,),—C=C—(CH,),CH; to
alkene with sodium and liquid NHj. 10

(e) 3-3MI-2,3-SEAfIEHRA il Uewhleics KOH & @19 ififwan § a1 o ffte 3aw #i
FAIET| &N 1 AMEE afedr 1 o wga v

Write various products formed from the reaction of 3-bromo-2,3-dimethyl-
A pentane with alcoholic KOH. Indicate the relative yield of the products. Aoy

M-ESC-D—-CAN[ 25 6



6. (@) &t vg Diivs B Teaw B, < S TR 1 s T e 3| s

f Tt =1 g il

(i) CH,COCH,CH,

(i) CH3COCH,CH,CH(CH,),
(i) CH3;COCH,CH,C(CH;)s
(iv) CcHsCOCH,CH,4

Among the following, identify the compound which can undergo Norrish
type Il reaction. Write the mechanism : 10

() CH,COCH,CH,
(i) CH,COCH,CH,CH(CHj),
(iii) CH3COCH,CH,C(CHj),

(iv) CgHsCOCH,CH,

(b) T afufEa & fow qegad aon wva IaE @1 9uia HiRm

(c)

(d)

(e)

O
% hv

325 nm

Write the intermediate and possible products for the following reaction : 10

(0]
/ hv

325 nm

AIEAH-6,6 T 2Rl 6 gHga 7 Al sl vt foRan) v R s s 27

Write the structures of repeating units of Nylon-6,6 and Terylene. How are they
prepared? 10

€lo o To il T BfcTeha oAl & Wi % foy swer) il 6t fs=m iftm)

Discuss the forces responsible for the stability of double helical structure of
DNA. 10

IR TFe1 &1 ITM 0 GG- T 219- 1,3 -UTRaciieai S33Td ) 8 Tg=HT ST Tehal 27

How can cis and frans-1,3-cyclohexane divl be dislinguished using IR spectra? 10U
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7. (@) Ty fifenel § ger saE # ey ofR 36 FEi 6 fes Ak

CeHs CeHs o

(i) HgCg—C——C—CH; ——>
OH OH

Rz

-0

2 1) NoH

(i) ) NoHy

9) 2) KOH, A

Identify the major products in the following reactions and discuss their

formation : 15
CeHs CgHs
) gt
(lj H5C6—C'_‘c|:—CH3 _—
OH IOH

= 1) NoH
(ii) I ) NoHg

2) KOH, A
(b) T B seEEas AfifEn % 3o fafe
(i) CH,=CH—CH=CH—CH=CH,
() CH3;—CH,—CH=C=CH,
(iii) 2 CH,=CH,
Write the product for the electrocyclic reaction of the following : 1S
(i CH,=CH—CH=CH—CH=CH,
(iii) 2 CHy=CH,

(c) Toredi @ el % Weaiftia Tog i FuiA hIfvT Td IR TEerEhl gl 1 oA ot farfe T

Give any two types of synthetic rubber and write the preparation of monomeric
units. 10

(@ = ffiE F faw 122, 188, 4:13, 581 A1 6:95  Iecilhd TEmEfer {7

gﬁ@ﬁ HIfTY,
H__COOCH,CHj
L
H,C H
Assign the observed chemical shift values of 1:22, 1:88, 4:13, 5:81 and 695 for
the following compound : 10
H_ _COOCH,CHg
=0
HaC H
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8. (o) = ¥ 9 fFg 9= #1 A, 229 nm 27 9% & e oEn €
(9 (i)
(iii) ‘)JW @) I 0
- v
(v)
Which of the following structures has A, 229 nm? Give the calculations of
each : 15
(i)
(i) | (iv) 0
(v)
O
(b

= A 9 FH-u1 A Mt -1 6 BRI oW S Hehal B, 3IHh YRS HINTI m/e HFl
afed 30 @ed Y2 I foemm hifvg
() CH,CH,CH,CH,CHO
(i) CHRCHOHCH,CH,CH,
(iii) CH;CH,COCH,CH,

Identify the compound, which can give M™ -1 peak among the following

Discuss its fragmentation pattern with m/e values : 10
(i) CH3CH,CH,CH,CHO

(i) CH,CHOHCH,CH,CH,
(i) CH,CH,COCH,CH,
(iv) CH,COOCH,CH,CH,
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(© T ae B g & e Wi, ged T sifea SR Sl aeE § w6

&1 9T
() wfafee=
(i) p-T¥eSA

(iii) ATEHII IR
Draw structures, label equivalent protons and indicate the number of signals
10

in each of the following :

(i) Mesitylene
(ii) p-ethylbenzene
(i) Isopropylbenzene

@mﬁwmwmwmmmmm

(i) =0 L)

NBS
@ =g,

Pb(OAc)4 (X)

(ifi)
H
15

Ol

Identify the major product (X) formed in the following reactions

O
o Q2

(i) e _w___;.(){)
SOV /heat

OH

(i) (:'O Pb(OAc), )

H

I

ol

* % %k

7BS-410
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