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Question Paper Specific Instructions

Please read each of the following instructions carefully before attempting 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.

Questions no. 1 and 5 are compulsory and out of the remaining, any 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 a 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 carry 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 portion of the page left blank in the
Question-cum-Answer (QCA) Booklet must be clearly struck off.
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W@us A
SECTION A

QL. (@ () [10] Tye\ & dF dwifeq safadia aaEgal 6 AN SH1ET 91
wafeeRar i e Fifsw |
(i) T qun 2 i vtRfesar i sarear fifse |

(i)  Draw the structures of three pogsible geometrical isomers of
[10] annulene and explain the aromaticity.

(ii))  Explain the aromaticity of sydnone and tropolone.

b) Fafafad faomes e afufraet § M aur N fr sifframsfiaar § s &

ST 9 feranfater gr fifse -

H H

OTs OAc
CH,COOH
> (ATwTzEaT 1)

M
Ts()g ; H

N OAc

Through a proper mechanism, explain the difference in the reactivity of
M and N in the following solvolysis reactions.

H H
OTs OAc
CH4COOH
- > (Reaction 1)
M
TsO H
CH,COOH
- > (Reaction 2)
N OAc
KVMS-—B—CH)/ 2
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() ﬁﬂ%@ﬂaﬁaﬁmmﬁﬁq@wﬁv W, X, Y a1 Z it yg=e ifse -

anﬁrrm
/ \ (i) PPh : 050 (cat.), NMO H,S0.
Cl . A M. r Y ———ty 7
(ii) BuLi BuOH, H,0

Identify the major products V, W, X, Y and Z in the following reaction
sequences : 5x2=10

I\ AlC ]3
~ excess

benzene

(i) PPhy v 0s0,(cat.), NMO HyS0,
ol sy N » X — »Y ———> 7
(ii) BuLi BuOH, H,0

(d) F=fofes Afufrr, sar Xqeary a2 :

PhsOul -0y o,
~-C=C-CHj; >:—<
TALO;
2 CH, CHg

X Y
() SR XdNY & E/Z = it i |
(i) X dUTY & o=, Tfaes aut SsmTfaes 3care & ge=E hifs |

Gii)  rfifsrar it st & Sfarla, nfdes 3care et Smamfas Saare & wqiaia
2T 8 ST q AIATERAT (o) el @ | 39 Fiawer i gvifaa ferafafer
wrTfera <hIfSe |

KVMS-B-CHY 2
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(e)

The following reaction gives two products X and Y :
H Ph

noy -
Ph-C-C-CHy ——— >_'—"—'< + >:'<
X 4
(1)  Assign E/Z configuration to the products X and Y.

(ii)) Between X and Y, identify the kinetic and thermodynamic
products. 5

(ii1) Under the reaction conditions, the kinetic product slowly gets
converted to a thermodynamic product, until the equilibrium is
reached. Propose a probable mechanism for this conversion. 5

() FAfefaa =i stufwar § a9 amer 3t 3aat $i e fofae qun
T TS 31eq IcdTE o1 WP o |1 oot I |

0
A
sHeEE
O

(ii) ﬁr{%ﬁaﬁwiawaﬁ#rﬁﬁmmw%?aﬁmﬁwm
1 GTEHY §413T |

E/
| +
\

(i)  Write the structures of two products formed in the following
cycloaddition reaction, and mention the major and minor product
with justification : 5

@)
. A
O

(ii)) How may the following conversion be carried out ? Draw the
structures of transition state for both the products. 5

i
| +
‘\.
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Q2. (a) Frafuflaad sifufsrar sigeem o 99 91t 4@ 3@l M, N, O, P a1 Q =i dt=HTd
forfeg :

NO,
<)
o SVHC CN _ (SOCl
1 © 7 Gi)NHy
Br
(1) NaNOo/HCl (i) Bro/NaOH
0-50C A
(i1) CuCN (i1) HyO
N Q
Write the structures of the major products M, N, O, P and Q formed in
the following reaction sequence : 15
NO,
S —_—
S > M\ (1) SOCL
M < n/HC CN . 2 ,p
in) NI!J
Br
(i) NaNO/HCl (i) Bro/NaOH
0-=5"C \
(1) CuCN (i) H,0
v v
N Q

b ) Fefafea st § s a9 SRl # 71 o H et & e
forfag -
0 ¥
D,0 #
H  #iZNaOD

>

KVMS-B-CHY 5
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(i) Teafafea o @ffer Y aor 2 § A B2 s & siaia e
AfIforaT o TehaT & 2 e fifso |

CH, CH,
o \\\ BI ﬁ Bl"
CH, CH
Z

(i) Feferfiga stfvifrarstt § s aret g 3carel M a0 N &1 fafiag :

0

NaCN, HON
)J\// > M
5 -10C
)J\)\ PhSIH
25 L'

(1)  Write the products formed in the following reaction along with the

mechanism of their formation.

O
conc. NaOD
H in DyO

(ii)  Which one of the following two compounds, Y and Z, can undergo

elimination reaction under E2 conditions ? Explain.

i W Br Br
CH.

KVMS-B-CHY ¢
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(iii) Write the major products M and N formed in the following
reactions :

O

NaCN, HCN
)l\y ! > M
5 -10C

)

0
M PhSH :
S iy N
25°C
(¢) Ta=farfaa sifafsrard geaadt [A] s9aT® -
CHCl + 'BuOK ——> [A]

()  w=ggd [A] T ueEH i |
Gi) Fafafaa sttt 3 g Hifew @ & g, sae i fafau

Me Me (Al
sifufEarn S o I
H H
Me H (A]
sfufaar 2 IR I
H Me

Gii) = Afafsrand 1 qur 2 Bifawfafyne € ar Gfewsromass 2

(iv) Tferfiad stffsran d sa arel ger 3 i e o :
OH

(1) NaOH
(1) |[A], 70°C
() H?

(v) Tferfiad srffsran 3 s amern yer sae fofed :

@ lime

KVMS-B-CHY >
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Intermediate [A] is formed in the following reaction :

(1)

(ii)

(iii)

(iv)

(v)

Q3. (a)

KVMS-B-CHY

CHCl + 'BuOK —> [A]

Identify the intermediate [A].

Write the products of the following reactions with the correct
stereochemistry.

Me Me 1Al
Reaction 1 RS-

H H

Me H [A]
Reaction 2 >::4 ks i AN U
H Me

Are reactions 1 and 2 stereospecific or stereoselective ?

Write the structure of the major product formed in the following

reaction :
OH
(1) NaOH
(1) [A], 70 C
(1) HY

Write the major product formed in the following reaction :

@ 2 fone equlv.

fffga sifufrn § g sl i @ fafew qur @ w1 f
forafarfer forfiag -

O 0
1 | —
Na(
H::{(_‘—(._]{_F[..I_{?_I__I \l)ll;’.
(i)
&£
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Gi) Frfofaa sfifsrar sigem & o acl qea Scarel X @ Y ol deHmd
fafaw | X aY % wuiawr i frarfafr dfse )

H CH; (i) 9 NaOH
> X
\n/\/\n/ = (.‘r(-}:j

[CeHgOs]
0 0 H,S0, 6502

o N
NH - NH,

\P

(i)  Write the structure of the major products of the following reaction
and write the mechanism of their formation : 5
0 0
| ! e Ne0H

H:C-C-H+H-C-H >
(excess)

(i1)  Write the structures of the major products X and Y formed in the
following reaction sequence. Provide a mechanism for the

conversion of X to Y. 10
> X
(i) CrO)y e
: ' < [CHOs]
(9] () I'I.BSO_{ 6**8V2

o
NH - NH,

acetic acid

v

Y

KVMS-B-CHY 9
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(b)  Trferfaa srfwforam s & e seaei M, N, O @ P &t &= fafiag | 0 9 P
o ®qiauer it ferafarter =i gema € |
OH
o H,C CH,
(1) hu(‘( ):‘I h ' lii Ni‘ll'l
M < - o h > ()
O (1) HaC H
[l >‘:< _
(i) CH4CCl H Br
hv ;
220 (
N P
Write the structures of the major products M, N, O and P in the
following reaction sequence. Suggest a mechanism for the conversion of
O toP. 15
OH
o H..C CH,
(1) KyCO, ‘ ' (1) NaH
M € = > ()
0 (i) HaC H
(i) CH4CCl H Br
hy A
220 °C
N P
(¢ () Fe=fafaa sfuafrmst § s o sorl # dwEad fafge | s 3E
srfufsramsi & & -t s1fere wfisrar & Enft 2 319 ST i gfe fifsg )
Br  NaNH,
HfafFan 1 ——p
NH, (/)
D
BT NaNH,
stfafaan 2 ————r—}
NH4 (1)
U .
KVMS-B-CHY 10
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(i1)

(@)

(i1)

Q4. (a) @)

(11)

KVMS-B-CHY

frfafiaa sifufrar ss § 999 a1ct 9 SRl X @1 Y T d@teAd
faflae | X &Y s i 3ugh foranfafer ferfay |
N/f\\\ Ph
Mel NaNH,

> Y &
> >

NH; (/)

Write the structures of the products formed in the following
reactions. Which one of these two reactions would proceed faster ?

Justify your answer. 10
% nan,
Reaction 1 e
NHgy (1)
D
o NaNH,
Reaction 2 Srnm————
D NHg )

Write the structures of the major products X and Y formed in the
following reaction sequence. Write a suitable mechanism for the
formation of Y from X. 10
N ™ Ph
Mel NaNH,

> 4 .
>

NH; ()

(2F, 4E)-2H91-2,4-ST85 ol Yhe-Uarfe saeer § ifufrar & s
et Aiferrematis sae 6 g fafiar 91 FMO 3ume & grr sawen
Hifse |

ffafed fmradt wie=m & ger sar 6 wd B @ & ae
B I ;

Me ™ "

Me ' NF

& 4
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(1)

(i1)

(b) @

(i1)

(1)

(ii)

KVMS-B-CHY

Write the structure of the stereochemical product formed in the
reaction of (2E, 4E)-hexa-2,4-diene under photochemical conditions
and explain using the FMO approach.

Identify the major product with correct stereochemistry in the

following sigmatropic rearrangement :
Me
le X X
_—
W /
Me

Feferfiga femmadt qafd=ma & scare/seae =i fofag @ FMO swm
SR FTAT FIfST :

Me hi
R

Teferfea =shaTst rffran o et Bifan e 1 2wid 3T qea s ®
ferfige -

el

Write the product(s) of the following sigmatropic rearrangement

COCH4

and explain using the FMO approach :

Me s
—
Me

Write the major product showing correct stereochemistry of the

following cycloaddition reaction :

MeO r COCH4
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(0 @)

(i)

(iii)

KVMS-B-CHY

frafafiaa sififsran sigrm & qea Sl E @ F i seand fofag |
E ¥ F 5 #i foranfafer fafiaw |

0
Bry (1 equiv.) KOH
> | > |

CH,COOH

e <t w1 srfrfora w fomm Aifsr

R 1 R:% B I's B ‘ RS

DX, T MoK
R2 R? o R? R?

S sfufsran o Ffafaa Sehl &t sivfsramiicar i sed gg &9 4§
fafau |

Me Me H Ph
>: CH, >:< >: CH, CH,=CH,
Me H Me Me
1 2 3

freaferfiaa srfufsramett & s arer g Seami =1 fofia -

(i) "BuLi

(1) CO,
s | N -
N7 i H

I
H

v

(1) "Bu.\-igl}r

(i) CO,
afuf 2 N -
N (i) H

H

v

13
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(i)  Write the structures of the major products E and F of the

following reaction sequence. Write the mechanism of formation of
F from E. 10

O

Bry (1equiv.)  KOH
CH,COOH

(ii)  Consider the reaction given below :

Rl R g, R! R3
R? R MeOl R?.. Rl
Write the order of increasing reactivity of the following alkenes
towards the above reaction. 5
Me Me H Ph
>: CH, >:< >: CHy, CH,=CH,y
Me H Me Me
1 2 3 1
(111) Write the major products formed in the following reactions : 5

(i) "BulLi

L Il ) (‘()sa
Reaction 1 N :
N7 i H

H

v

(i) "BuMgBr

(1) CO,
Reaction 2 N :
N GiDH

[
H

v

KVMS-B-CHY 74
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TUE B
SECTION B
Q5. (a) WIEH Wfos wEamd i awm, Tfaw A € | FErelfen F AR F FN ™
qiereAT i samet ifs |

Proteins are dynamic molecules rather than static structures. Explain
this phenomenon using hemoglobin as an example. 10

(b) Tr=ferfaa sfwfsrarsi & fifem wmm =i 2wia ge qea 3 i g aur rafafy
forfiae :

m-CPBA (1) NBS
- >
(1) 30% NaOH

Write the structure of the major product indicating the stereochemistry

and mechanism of the following reactions : 10
m-C'PBA (1) NBS
‘—

(ii) 30% NaOH

(¢) =amear HifSre, FT 2-0foret Se=irhIAE o (INEn) AT SchHviRT SehreT-gATer AR
FAAT 2 | TSI (BIN)-3A 9 it Fifeny amregaar w faa=mar fifse |

Explain why 2-methyl benzophenone undergoes rapid and reversible
photo-enolisation reaction. Discuss the stereoisomerism of the

photo-enol formed. 10
@ ) Fefafed A F gH d S 0= 0 T > N - p s A s
T o AT T T TG 4 L T @ 2
0
\ H
. (\ > . ) r = .
“No- "2 ~cH, INe -2 ~cn,
. H‘;‘" “ o
0
0
H
| :
MBS N o~ CHs
Q/ ; - /@/ I
Br i Br O
KVMS-B-CHY 15
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(i)  JeaS-BISR FEdT 1 IuanT #d gy, Frfafad et & A,y & 91 Hi

P

(i)  How can the following pairs of compounds be distinguished based
on the vibrational frequencies of their > C=0 and > N-H

bonds ? 5
()

]
i CH, @) CHs .
~o0~ ‘\(‘Il-; ~c~— “\(‘ll-;
Y and !
|l
9]
' H \l. CH
& CH., N ‘Hq
_\.\./ 3 \(‘/ 3
}]-I and ”
Br Br O

(ii))  Using the Woodward-Fieser rules, calculate the A, values of the

following compounds : 5

D

(e) (i) T T TATEA % 'H NMR TagT & gIsgieHl o Tadiie gid i sqrean

AT o1 I |

(i) FomH WagEtafa § sfse gaea ¥ Jdifoem garm & e i
forafafer fafiaw |

(1) Explain and compare the chemical shifts of hydrogens in 'H NMR
spectra of ethene and ethyne. 5

(ii)) Write the mechanism of rearrangement of benzyl cation to
tropylium cation in mass spectrometry. 5

KVMS-B-CHY 16
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Q6. (a) F=fcifga Afvfsramsh & o aret Scumel i dream =i fafla ;

0
' NaBH /CeCly
(i) >
MeOH
0
) Na/NH; (/)
(11) >
Me
(iiBzHﬁ
(1) Gi H® :
BOLC  chi
Me
h (i) LiAlH,
(iv) ’
@
BD,C €O 9N
COsMe
¢<—S ByHlg
v 0F\y THF
kPh
KVMS-B-CHY 15
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Write the structures of the products formed in the following reactions :

(11)

(1)

(1v)

(v}

() @
(i1)

(111)
(iv)

KVMS-B-CHY

2x5=10

0

NaBH/CeCl,
MeOH

>

N‘VNEIS dl

>

Me
(1 ByHg
Pestial s, MET

> 3
E0,¢  co,H ‘WH

Me

(i) LiAIH,

.
!
Eto,c co,n W

CO,Me
n BoHg
. ——r
0 ! THF

N

k Ph

AEA 6 TATAEA 6,6 F ST ST & 2

afg 20 g diferefef it snfeerr gar i sufufa & qoiaan siemn s,
COg % Tord T 30T (A1) I &l 2

difererstiv werfa § R T ?, Safeh diforefrel arefien gt @ 2 sanen
Hifsw |

=9 d9HH W SFA WREEd: AR @i 2, Stafe PVC stfufrarsfier 2 |
T HIfST |

L
>

8
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(1)
(i)

(iii)

(iv)
() @@

(i1)

(1)

(11)

Q7. (a) @)

(ii)
(1)

(ii)
b)) &

(i1)

KVMS-B-CHY

How are nylon 6 and nylon 6,6 prepared ?

If 20 g of polyethylene was completely burnt in the presence of
excess air, how many moles of CO9 will be produced ?

Why is polystyrene brittle in nature, while polyethylene is
flexible ? Explain.

Why is Teflon chemically inert, while PVC is reactive at high
temperatures ? Explain.

T g o sifaes Tored Ter-aet & fre weR = € 2 smen i |
M agerehl i aEATd off ferfiaa |

I 3T T BN © 2 U et 30 i NTIfieh ST 1 saaeTee
a1 A |

How do the physical properties of natural rubber differ from
gutta-percha ? Explain. Also write the structures of both the
polymers.

What are nucleic acids ? Give a schematic diagram for the primary
structure of a nucleic acid.

9 qiEATS 91 8 ek aiomeasy yehmr tamfes sl & e
T § 3casiA aiTeed <l Bt 8 2

wrdife, wfadifiy & oz il 2reft 2 2 samen Hifsr |

What are the phenomena that result in the emission wavelength

being longer than the excitation wavelength in photochemical
reactions ?

Why is phosphorescence slower than fluorescence ? Explain.
fArferiiaa ifter 2189 I (Norrish Type I) 1fwfsrar =i qof Sifs
O
I "
CgHs - CH - C - CH - CgH,CH3(4) ——>
I I

T A1RET 2189 11 (Norrish Type I1) 31fafsrand, weres 21a%m @ qen/ar B
HIET ¥ EL BIA & 2 39 IR & Aoy F1 2 By e & ar gy
i |

5
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(1)  Complete the following Norrish Type I reaction : 10

O
“ i ) . hy
( b-H;,—{'“ -C —(I‘ll—(_'ﬁll_;(‘li:gﬂl -

Cgl;  CgH CHy4)

(i1)) Do Norrish Type II reactions proceed through singlet state and/or

triplet state ? Justify your answer with two different examples. 10
(c) Taforfia sifufsransi & s aret wea scare i vr=mr forftag qun fopanfafer difsrg -
COOCH;4
NaBH,
(i) —
FtOH
CHO
O
(i) LiAlH
(i) : »
(i1) Hy,0O
H
OMe  Na, NHy @)
(1i1) = >
49T
WEI]
(iv) =C e
R N Me
OH
N phoae),
(v) >
OH
KVMS-B-CHY 20
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Write the structure of the major product formed in the following

reactions and provide the mechanism : 4x5=20
COOCH,,
NaBH,
" ELOH
CHO
O

(i) LiAIH,
(i) HyO

3
>

H

O/UMO Na, NHq (D)
(111) >
ether

ethanol

(iv) P =( % ——sp
R Me
OH
— Ph(OAc),
(v) >
OH

Q8. (@ () UH fguwme sy &1 goiicrd feriw afwfaa $ife aft sea s
1397 x 10747 kg m2 B | (AT T 2 : i fRemish h = 6-626 x 10734 Js
T TSI T T ¢ = 2:998 x 108 ms™1)

KVMS-B-CHY 21
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(i1)

(iii)

(1)

(i1)

(ii1)

(b) @

(i1)

(111)

Y

(ii)

(11)

KVMS-B-CHY

ffafaa sl 1 #ufe smafd (cm™) F MR W F.d g FA |
gt FIfe ;

HF, HI, NO, CO

UeH-2,4-38AF aUT 2-TESEIIEEAA # fafte sufe smafwEr
(>(‘:=(}W-0H)ﬁwﬁml

Calculate the rotational constant of a diatomic molecule if the
moment of inertia is 1397 x 10747 kg m?. (Given : Planck’s
constant h = 6626 x 1074 Js and velocity of light
¢ = 2998 x 108 ms1)

Arrange the following molecules in increasing order of vibrational
frequency (cm™1) :

HF, HI, NO, CO

Explain the specific vibrational frequencies ( > C=0 and - OH)

in pentane-2,4-dione and 2-hydroxypropiophenone.

R feeeEe % 'H NMR Tagd § Tesol-SEsol SRR qur 3
Teepiepl Wt fqa=AT Fifsw |

'H NMR ©ag1 & 3141 W (A) T wd iz, o (B) Y1 OHTe o
CSHTe fored <rer W § sreelt awfa 3t 2, & off siat we Fifsm |
gifigad] TEmEfE gid qur SeETEET SRR % U W
2-ATEZIVHIIGIH T 3-ATSZUHISTEHT H 31T 8 3t TIE L Tehd & 2
(Fa STei-gme 7 fo=r Fifs)

Discuss the spin-spin interactions and coupling constants in
'H NMR spectrum of furfuraldehyde.

Distinguish between (A) anthracene and phenanthrene, and
(B) pure ethanol and ethanol in presence of trace amount of acidic
impurity, based on 'H NMR spectra.

How can you differentiate between 2-nitroacetophenone and
3-nitroacetophenone based on approximate chemical shifts and
spin-spin interactions ? (Consider only ortho-coupling)

22
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(e @

(i1)

(iii)

(v)

@)

(i1)

(111)

(iv)

KVMS-B-CHY

UHIZH i o1 3 8-598H-2-31 H, n-n* qT m-m* HehHUIT o6 T, Ao
AT TSI O G o T <l et hIf |

S-S Het % o 1 (A) Tafeeer 1wt o T, o (B) Sz
Utrefi ue Bl F gt e T ST S saret FIfY |

T 4-FARISI0E & Za0H WagH # ifvas e Rrev/fred
Aol qATe=ITH < T R i qeaH i |

UfETer o ZoaHH WagH ¥ m/z 108, 93, 78, 77 AT 65 T 3! sl GL=ATd
forfgu |

Explain the effect of conjugation on A, and intensity due to n-n*

and n-n* transitions in 3-buten-2-one compared to acetone.

Explain the formation of charge-transfer complex between
(A) picric acid and anthracene, and (B) tetracyanoethylene and
aniline, using electronic spectroscopy.

Identify the molecular ion peak(s) and peaks due to McLafferty
rearrangement in the mass spectrum of ethyl 4-chlorobenzoate.

Write the structures of ions at m/z 108, 93, 78, 77 and 65 in the
mass spectrum of anisole.

23
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