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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 § 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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WU A
SECTION A

QL (@ () [10] TeH & o wwifad safdia eHEgal i SN S91EY qur
AT it et Fifsiw |
(i)  ToeTH qor e i vfeshar i saren Fifs |

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

(i1)) Explain the aromaticity of sydnone and tropolone.

b) Fafafed faames smue sl @ M aur N i fiframeficdr 3§ siaw i

ST I ferafaer g hifsg -
H H
OTs OAc
CH,COOH
> (wafufzar 1)
M
TsO H
(‘”3(‘(-)()” «Nﬁ?ﬁﬁm 2}
N OAc

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

H H
OAc

CH4COOH
5 {Reaction 1)

v

H

TsO

CH4,COOH .
{Reaction 2)

v

OAc

Z

KVMS-B-CHY 2

5
5

5

5



() Trferfiaa srfvforar rgshal o a3l V, W, X, Y @91 Z i ve= hifer -

O
kCl AlCl,
+ Wi, - B |
SIS
A=A
E (1) PPhq v 0s04leat.), NMO HySO 4
]l —mm W > X - : > Y - > 7.
(1) Bul.i "BuOH, H,0

Identify the major products V, W, X, Y and Z in the following reaction

sequences : 5x2=10
OOz
\."
e\CCss
benzene

(1) PPh4 vV 0s0(cat.), NMO HoS0,
e > X : > Y s/
(11) Bula "BuOH, Hy0

(d) Fafefiaa At s Xqeary e

Ph-C =C - CH, 32: >x::<< :;::z<
A ) ;

CH. CH,
X Y
()  Sdr XaY & E/Z o= faita five )
(i) X dUTY % i, fdes qeT SSTTfdes 3T T gE hifse |

(i)  3rfaforam it TR o 3t ides Scare eit-efit Ssamifder Scare § ®uiaia
AT & ST o TS (o) Tgad! § | 39 ®iaeoT i avfad ety
g s |
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(e)

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

. Cl H
Ph-C=C-CH;4 —L) >___—___< + \/__—_<
X Y
(1)  Assign E/Z configuration to the products X and Y.

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

(iii) 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.

G) Tefafad shams Al & 599 91 31 el it gweAnd fafae qen
e TS 37ed 3cUTE T THSIHT o AT Ieohd HIfSTT |

O
sHoE
O

(ii) ﬁm{%ﬁ?aawwqﬁ%ﬁﬁwmm%?ﬁm&wm
T HEEATE FA15T |

i
l +
\

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

@)
3 A
- CL =~
O

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

6
! +
~
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Trferfiga stfifsran s 3 o a1t 9% SaEl M, N, O, P e Q i wR=HTd

Q2. (a)
ﬁ'ﬂ\@Q:
NO,
S ——
Sn/HCl CN (1) SOCly
M < 2 O — P
(it) NHq
Br
(i) NaNOo/HCI (i) Bro/NaOH
0-5C A
(11) CuCN (i) HyoO
N Q
Write the structures of the major products M, N, O, P and Q formed in
the following reaction sequence :
NO,
Sn/HC1 %\1 (1) SOCI
S . b 1) SOCL
M < - > () A P
(11) NI{‘_))
Br
(i) NaNOo/HCl (i) Bro/NaOH
0-5°C A
(11) CuCN (i) HyO
v v
N Q
®) () Fefataa st @ s 9o soet = 3% s i Brfafe & ey

ﬁ'l'f\@{ :
0O o
D,O q

H iz NaOD

>
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Gi) F=fafaa < At Y @@ Z 9 Hi9ar B2 3Een & Faia o
7TToRaT S HehaT & 2 STt ST |

CH, CH,
CH, CH
Y Z

Gii)  Feferfiaa stffsrarstt & s arer 7 Seael M @ N &1 fafiag :

O

NaCN, HCN
/U\7 *M
5 -10C
hS
M PhSH N
25° L

(i)  Write the products formed in the following reaction along with the
mechanism of their formation.

O
conc. NaOD

(ii)  Which one of the following two compounds, Y and Z, can undergo
elimination reaction under E2 conditions ? Explain.

CH, CH,

\\\ Bl Br
f ¥ CH, CHy

KVMS-B-CHY e




(iii)) Write the major products M and N formed in the following

reactions :
O

NaCN, HCN
/LK7 : =
5-10C

8]

M PhSH 2
- e N
25°C
(¢) Ti=ferRaa srfufsrar o aeaadi [A] SHaT R :
CHClg + '‘BuOK ——> [A]

(i)  Tegadt [A] T UEEH HINT |
Gi) Tafafaa sfufsramsy o o Hifaw e & g, saer =i fafae

Me Me (Al
AfufEar 1 : ORI co i AN
H H
Me H [A]
shufzar 2 SR —
H Me

(ii) = AT 1 qer 2 Fifmfefie € ar Gifewemomass 2
(v) Fraforfaa srfisran d sma det qed 3care #ht gt fifag :
OH

(1) NaOH
(i1) [A], 70°C

(1) HY

(v) Trafafeaa srffsman 3 s s g sae fofee :

m [A] (one equiv.)

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

(i)
(i1)

(iii)

(iv)

(v)

Q3. (a) @O

KVMS-B-CHY

CHCl; + 'BuOK ——> [A]

Identify the intermediate [A].

Write the products of the following reactions with the correct

stereochemistry.
Me Me [A]
Reaction 1 /\:< —_————
H H
Me H [A]
Reaction 2 S AP
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
(11) [A], 70 C

(i) H*

e
>

Write the major product formed in the following reaction :

ffafaa sifvfsrar # qea Il & w@E fafag qur 36 s
Topanfarter frfa -

0 0
I | o .
NaO
H,C-C-H+H-C-H e
ey
£



() TiAfcrfiga stfvfsran s/gsr § o9 el qed SearEl X a1 Y ol Eend
faflgg | X @'Y o wuiawor i frnfafer i)

> X
he dlinalie &

£ 3 [CeHgOs]
O ) H,S0, 6 82

o .
NH - NH,

v
v

1) Write the structure of the major products of the following reaction
and write the mechanism of their formation : 5
0 8]
“ | aq. NaOH
HyC-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
(i) CrO; e
‘ 3 < [CeHaOsl
O §) }13804 5 Baa

= W
NH - NH,

acetic acid

v

Y
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(b)  Tferfiad stffsrar a1gspm 7 & 3m@l M, N, O @ P i awd faflag | 0 & P
ERSIGUEIRERICI BRIk EICKiIE 1
OH
o H,C CHy4
(1) Ko (C( )3 - ' (1» NaH
W Wb e >0
O (i) HaC H
I >:<
(i) CH4CCl H Br
hv A
220 C
v v
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
OtoP. 15
OH
o oC CH,
(1) KoCO,y © (i) NaH
M <« - —— >0
O (1) HyC H
Il =
(ii) CH4CCl H Br
hv , X
220°C
N P
(© () F=fafaa sfufrmst & a9 9 Iaer 6 @A fafae | s 3E1

KVMS-B-CHY

HAfforaTstl # & shia-et tfere 3fisrar & 2t 2 39w ST h gfg Al )

Br  NaNH,
sfufaEan 1 —
NHy (/)
D
Br  vaNmL
syfafaar 2 ——>
NHj (/)
L) .
10



(ii)

(1)

(ii)

Q4. (a) ()

(i1)

KVMS-B-CHY

e stfaforam s § o9 a1t J&d Sl X A1 Y shl GeeTg
faflaq | X & Y s i 3uges franfafer fefaw |

N e Ph
Mel NaNH,

> r .
> >

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

Justify your answer. 10
Br  Nanm,
Reaction 1 R ¢
NHg (D)
D
Br  NaNH,
Reaction 2 A
D NH4 ()

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 o Ph
Mel NaNH,

>V s\
> >

NHgq (1)

(2, 4E)-2H1-2,4-SEs hl ThRI-TEEh e § AMGRar & o
e Bifaarertis scare i dw=ar fafiae qear FMO swme & g/ sawen
FifT |

Ffafaa fammadt wid=me § gea Saae 6wt i wre & ae
e SHIfIT ;

Me

\ \
—_—
o8 /
Me ™



(1)  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. 10

(ii)  Identify the major product with correct stereochemistry in the

following sigmatropic rearrangement : 5
Me
le o8 .
—_—
W /
Me ™

®) () FEAIRad et i % Scame/3ame #i fifae g FMO W %
ST SAREAT I :

.\k‘ ll i
—_—
Me

Gi) Trfciad =sherms stfufean § ot fifom wme %1 2id 3T 7= 3cTe =i
fofiag :

MeO ﬁ l/

(1) Write the product(s) of the following sigmatropic rearrangement

COCH4

and explain using the FMO approach : 10
Me hy
_—
Me
(i1) Write the major product showing correct stereochemistry of the

following cycloaddition reaction : 5

ely

"OCH,

KVMS-B-CHY



© @

(i1)

(111)

KVMS-B-CHY

fferfiaa sfwforar sigpn & 9eg Sl E @ F oot dweand fafeg |
E ¥ F a4 i ooty fafaw |

O
Br, (1 equiv.) KOH
. > 1 >

CH,COOH

frar &t s rfvrfsrar w o hifse

Rl R3 Be R! R3

>% W MeO) >—'< Br
R? pt Mo R2 R

St At 4 frfofiad Teshal i sfwfsramiicrar =61 sied 8¢ 9
fafag |

Me Me H Ph
\F CH, >:_< /E CH, CH,=CH,
Me H Me Me
1 2 3 1

freferfiaa srfufsramett & s arer g Seare =1 fafiae ;
(i) "BuLi

(i) CO,
i 1 N 2
N7 GiDH

|
H

v

(1) "Bu.\'lgBr

o \ t1) (()J
N7 G H'

[
H

v

12



(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

0
Bry (1equiv.)  KOH
CH4COOH :

>
> M

(i1))  Consider the reaction given below :

Rl R3 Br R! R3

>:< _\T:T)ﬁ—) MeO >——< Br
R? Rt T RZ R4
Write the order of increasing reactivity of the following alkenes
towards the above reaction. 5
Me Me H Ph

\/.: CH, >__J\ >: CHy CHj=CHqy
Me H Me Me

1 2 3 1
(iii) Write the major products formed in the following reactions : 5

.. n -
(1) Bula

(i) COs
Reaction 1 R :
N7 GiDH

v

H
(i) "BuMgBr
(1) COs
Reaction 2 N y >
N (1) H
i
H

KVMS-B-CHY 14



@ s B
SECTION B

Q5. (a) W Wified SRl i a9m, Tfaw A © | EHiCiod % IEET % SR 39
gitereA i s hifs |

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

(b) Frferfiaa sifsfsrasti 4 Bifom e =1 2wid 3¢ e 3care i =T o frafate
forfa :

m-CPBA (1) NBS

€ >
(11) 30% NaOH

Write the structure of the major product indicating the stereochemistry

and mechanism of the following reactions : 10
m-CPBA (1) NBS
C—— —
(11) 30% NaOH

() T ST, Tt 2-AfreT SesibIAI ot (TS qAT ScshHoiia TehieT-gte rfvfsran
AT © | ThIST (BN -3 a4 =i Bifem aomageadr w faa=sar fifse |

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

photo-enol formed. 10
@ @ P A S 7@ d S =0 T > N - | s
ST o STIR 9T 7 TT 8 o Hohl & 2

0

! CH 0 CH

“No~ " en, B halisE i, >
e a“/ﬂ 'I B

0
0

KVMS-B-CHY 15



(i) eSSBS R =1 IWNT HHd gY, FAfcrfad AR & g, & 9FH1 HT

)

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

bonds ? 5
)
|
“ and I -
O

0
|

™ ‘Ha, N CH-,
(\N/(ll., N o — s
}I{ and ”
Br Br @)

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

following compounds : 5

=5

(e () T 7 e o 1H NMR Wl § BESISHl ohl TarHe gid sl samet

[RIGSEIEAIS

(i) FHE SEgAtufd § dfsa oA § Zdifomw garRe o qHfdRrE
foramfarfer forfia |

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

(i1)) Write the mechanism of rearrangement of benzyl cation to
tropylium cation in mass spectrometry. 5

KVMS-B-CHY 16



Q6. (a) TrAfcTRaa TR & o7 aTct Ieamal i @l ol foifiaT

O
_ NaBH/CeCly
(1) >
MeOH
O
Na/NHj ()
(11) >
Me
(i) )
(1) H

EtO,C CO,H

Me
(1) LiAlH_,
(iv) g

@
EtO,C CO.H (n) H

CO )\Ie
¢<—§ =,
(v) 0 THF
l\ Pl

1

KVMS-B-CHY 17



Write the structures of the products formed in the following reactions :

(11}

{111

(1v)

b @
(i)

(iii)
@iv)

KVMS-B-CHY

2x5=10

O

NaBH /CeCl,
MeOH

>

Na/NHj (1)

>
>

Me
I)w (1) ByHg
_—

@
H(()i(‘ (‘()J}I (11) H
Me
h (i) LiAlH,
.e @ =
EtO,C CO,H (i) H
CO,Me
)II
F

l\ Ph

AIEAH 6 TATATBAN 6,6 FH ST ST 8 2

afe 20 g vifcTeRefT @t st gar i Suftfa & qoidar ST Se, ot
COy 3 Tora T 3707 (H1eT) I BT 2

difererstia Wald § W T 2, Safeh diferefrefia orefienn gt € 2 sawen
EAE Ll

I=T d99H W SFAH WEEa: Ak w7 8, St PVC rfufsramsfier ® |
AT HINT |

18



1)
(i)

(iii)

(iv)
© @

(i1)

i)

(i1)

Q7. (@ @)

(i1)
i)

(i1)
b @

(i1)

KVMS-B-CHY

How are nylon 6 and nylon 6,6 prepared ? 5
If 20 g of polyethylene was completely burnt in the presence of

excess air, how many moles of CO9 will be produced ? 5
Why is polystyrene brittle in nature, while polyethylene is
flexible ? Explain. 5
Why is Teflon chemically inert, while PVC is reactive at high
temperatures ? Explain. 5

Tehfcih Teig o wiifcen 1T o=t & for R e 2 2 smen i |
ST SgeTehl <l HteETS +f farfag |

TR 3T T Bl & 2 Toh gafeiieh 317t ol Treifirer EEHT o1 SqaeoTeTsh
T iR |

How do the physical properties of natural rubber differ from

gutta-percha ? Explain. Also write the structures of both the
polymers. 10

What are nucleic acids ? Give a schematic diagram for the primary
structure of a nucleic acid. 10

€ qRERATE T & Sk qiumeasy genmT qaREe Aty § susH
qUTeE U Icsi aireed e BT 2 2
wedife, wfadif & e i 2t @ 2 s i |

What are the phenomena that result in the emission wavelength
being longer than the excitation wavelength in photochemical
reactions ? 5

Why is phosphorescence slower than fluorescence ? Explain. 5
fAwforfia Hifer 2189 T (Norrish Type 1) 1f¥fsrar &1 quf ifo :
O
[ "
CgHz -~ CH -C ~CH-CgH,CHy(4) —>
l I

T AT 2189 I (Norrish Type IT) MRS, Ueheh a€m § qr/AT B
JFEEAT H G BT & 2 39 I o 3o i & B 3arewit & ary ufy
ST |

9



(i)  Complete the following Norrish Type I reaction : 10
@)
| ' hv
CgHg - CH - C - CH - CgH,CH3(4) ——>

Cetl;  CgH CHy4)

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

triplet state ? Justify your answer with two different examples. 10
(c) Tferfiga stfrfsransti & s aret Wea 3care ot e foerRag o fepaferter difsig -
COOCH;4
Nl‘l BI’{_‘
(1) e
EtOH
CHO
O
(1) LiAIH,
(i) : »
(ii) HyO
H
OMe  Na, NHy ()
(111) - >
21
W]

Hao o M8 86,

(iv) C=C isisamtsssirl
R M Me
OH
e Pb(OAc),
‘\" ;
OH

KVMS-B-CHY 20



Write the structure of the major product formed in the following

reactions and provide the mechanism : 4x5=20
COOCH,
NaBH,
(1) N e
EtOH
CHO
O
(i) LiAIH,
(1) -
(11) HyO
H
ONe w0
(i) 3
o ether
ethanol
(iv) P ( X ety
R Me
OH
= N proAe,
(v) ' >
—~
OH

Q8. (a) () UF fgwAnm 3] & yoiicHe feenier ultefora Hifse afe sge smmepf
13-97 x 1074 kg m? 8 | (AT TaT 2 : ik ferish h = 6:626 x 10734 Js
AT THTRT 1 T ¢ = 2:998 x 108 ms™1)

KVMS-B-CHY 21



(i1)

(111)

(1)

(i1)

(ii1)

® @

(ii)

(iii)

(1)

(i1)

(iii)

KVMS-B-CHY

ffafiad sttt @t dufe smafr (cm™) % 3MER W Ted gL WA A
a:aﬁaaﬁﬁq:
HF, HI, NO, CO

UeH-2,4-8E3H qUT 2-gIsSrfRbA § fafsre sufie smafw
(> =0 - OH) f s Hif |

Calculate the rotational constant of a diatomic molecule if the
moment of inertia is 1397 x 10747 kg m2. (Given : Planck’s
constant h = 6626 x 107°* Js and velocity of  light
c=2998 x 108 ms~1)

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

HF, HI, NO, CO

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

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

RCEETEE % TH NMR TagH # TEshor-Seshol S=A=IfRrst aur 3o
Teerient W foa=aT Fifsw |

TH NMR ®4g1 & 18R W (A) TSRl ud fsfi, T (B) & voHTe o
WIS fore e 7 3 Sfeiar 3TR]fg Suferd 2, % off e siat wg il |
wHivadi TERHE gfd dur TEsU-SRER SRR 6 TR W
2 ATEIUHISIBHT TAT 3-TEZNHISEHT T T Fi 3 WY L Tohd & ?
(e AT T o= Fifrg)

Discuss the spin-spin interactions and coupling constants in
IH 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 IH 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)

(11i)

@v)

@)

(i1)

(iii)

(iv)

KVMS-B-CHY

UHIZH <l e H 3-5gH-2-31H H, n-n* T m-m* FFAN o T, Ay
AT Tl O YW o THE h AT <hIfT |

HTSHRI-JRT Gl & o4 <l (A) Tafsher 31t wal W9, e (B) SgramsHt
Tfereli ud Tl § goeifien Wearifiehl sl STANT ek AT hifT |

T 4-FAREIUE & SoUH Waed o fifvas e Rrev/fRredl qon
Atk QAT-AT8 o SHRUT RIE i TeaH I |

TS o SoUT WEH U m/z 108, 93, 78, 77 AT 65 T 3TRAT oh TTEHATE
ferfiau |

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.



