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CHEMISTRY (PAPER-II)

|"ﬁmrz Aowed | Three Eg_urs | | Maximum Marks : .'25(.!|

QUESTION PAPER SPECIFIC INSTRUCTIONS

[Please read cach of the following instructions carefully before attempting questions)

There are EIGHT questions divided in two Sections and printed both in HINDI and
in EMGLISH.

Candidate has to attempt FIVE questions in all

Question Nos. 1 and 5 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 gquestion/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 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 portion of the page left blank
in the Question-cum-Answer Booklet must be clearly struck off.
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WrE—A / SECTION—A

1. (a) FrafEfm & o p-anffes wefls sl amta s .
iy
fi) T
fiff) HTEEFETET S o

Draw the n-molecular orbital energy level diagram for the following :

fif Benzene

fii} Cyclobutadiene

fi) Cyclopentadienyl anion 10

(b) NBS #FEEEEE § ¥ ww o 27 s wnfA & g gd-wew o afeafy § sl
ferfian ) 3w Tormfaty feafian)

How iz NES obtained from sucomimide? Write its reaction with propene in
presence of sunlight, Outline the mechanism. 10

fel () 58 #=a ) w waren T iR A oeRiiE aee e gue gEd B o

H
|
o H
A
(i) WA ZE-2-FFR CH,COCI % W Fri| AIC),, 1 30wt § i e, 7 #0

#h By

il  Account for the fact that compound A is almost as strong an acid

as H,50 .
2 <4 _OH
I
o OH
A
fii} What happens when trans-2-butene is reacted with CH3COCI in presence
of anhydrous AlIClI,? 10

EGT-Dpaw |2 2



(d) Frteriaa m freiies gifdam sl § 8 SR-d sfafen o of 8 3 <9-d 5=
o # #el? Sw 3wl ) s fif

H
fil CHy—CH=CD,—3 EH1=EH—dJ.‘ 5

H
H
"0
]

Which of the following known sigmatropic rearrangements would proceed
readily and which slowly? Explain your answers ;

H
fil CH3—CH=CD,; —» EH;=CH—-JJD;

H
H
1G

fe)  Trefinfin aifen % fom f fofan 5 «f 9in 8 sl ool w 3a $ifn ot s s

w1 gF AR IshAnE § o
alEas

Explain the conditions for the following reaction, very briefly describe the steps
involved and comment if the reaction is reversible :

K A .

2. fa) 1-HEEEEEEALAE W OIEE O A EgEiIE- s whiben = e fae i
% e fafgm-womes (HifaafEe) 9 vl (faisEE) s 3

By taking 1-methylcyclopentene as an example, explain hydroboration-
oxidation reaction. Justify that it is stereoselective and regioselective. 10

by W o R T e T w9 ) ot 3 poefifie e deemel
e Hifam)

What do you mean by secondary structure of proteins? Explain o-helix and
f-pleated sheet structures of proteins. 10

Eg7-D-gam| 2 3 [P.T.0.



(o) Ferian siviEm 4 B S

]
i) LiATH,
R/é\DH i} HaQ E/‘\\ﬂH
‘FriwmfEER & NaBH, R oEn @ LIAIH, % gee@ & fim 27

Dutline the mechanism for the following reaction ;

1) LiAlH,
e
Rfﬁ\DH i) HgO R on

In what way 18 NaBH,; different from LiAlH: in ‘chemoselectivity'?

(d) Tr=fiafan spas) F a3 veew @ frew 6 R, sfilen st = wim @ R,
wHiTeTe TrmneiaE) & fEn i
fi} e 66
fii} A
fii) =frefa
Give the synthetic schemes including reaction conditions for the preparation of
the following polymers from their monomers :

15

il Nylon 66

[} Tellon
15

fiti)] Teryvlene
3. (o) TR vl B Gl e A

L — m

:‘j L OH
czﬂ
Carry out the following transformations :

DS m

EGT-D-Pamf2



(b} Trefefin o |Ee T G

(il AR varet # B TF F W sfe-eivgEn @ 3% w0k s-tRewrhe % Tl 6
Frniaty wemfEm i)

) A wmEw 2@ g i it B ofm e sifen woiteme boa
szmiterge | 3 I & e & e i

Answer the following briefly :

fif How can you prepare 8-methylquinoline starting with o-toluidine as one of
the starting materials?

fiit  With suitable example, comment whether Fries rearrangement proceeds
intermolecularly or intramolecularly. Give evidence in favour of your

ANsWer, 10
e} Tr=fEtEs 6 fenfly Rl .
CHPl
e
" \, FhMeRr Ha804
T A

L

% CHa=CH—CH=FFh
fii} |I | 2 -
o &

i CHO
H

CHs ©Hy

g 1) HyS04-MeOH
Tgobig=
o ?[HHU

Write the mechanism of the following :
CHPh

PhMgBr _

fil

] CH,=CH—CH=PPh
g [ A -
b &

h CHO
H

B . CHa CH
o 1) HyS04-MeOH
2) Hzo" ’
; 15
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(d) Teefafian % fm frnfafa aftn o /s = gw@imm e
Fh AL ICCE
fi} Hw‘?—ﬂﬂﬂﬂ] I"'T}
Ha

OTs
;'ia'} 1} Liflig. NHy 5
HITETEEIHA

21 Haot

Na
il =
e BT

Predict the product{s} with mechanism for the following :
Fh

2 1, 4-dioxane
—_— »
(B} po—0S0OCI =
Hj;

OTs
féi) 1) Liflg. NH3 "
Tetrahvdrofuran

) Hao™

B T 15

4. (o) FfaiEs FgE 2w § 4 ¥9-m geg-aree st B TuiEeEd Y st T
FON? T WA WA IR e fifa

Ha

i) @E i} =~
CHy

(X Jee
CHz

fv) @\f?%

Which of the following conjugated dienes would not react with a dienophile in
Diels-Alder reaction? Justify your answer :

Hz
) @dﬁc i)
CH;
(X Noe
CH,
i @\yc}‘? 10
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(B

fel

fed)

fex)

% fafim weeetER F Foage 2w m/z = 98 T H10aw e fimmr =i §) v Ay
m/z = 69 9 gy frwm (dn 9) i 2 3 g m/z - 83 W 0= T a2 9
AR ) T i

The mass spectra of two different cyeloalkanes both show a molecular ion peak
at mfz=98. One spectrum shows a base peal: at m/fz =69 and the other
shows a base peak at m/z =83, ldentify the two cycloalkanes.

AT UEEgEE 1.3-wpEEs 4 dfem | sl w1 b, w6t e ¥ ww Ay smed §
Tege afufern = a2 T Fifm

Maleic anhydride reacts rapidly with 1, 3-butadiene, but does not react at all
with ethene under thermal conditions, Explain,

ﬁﬂ?ﬁﬁﬁmﬂﬂFﬂ5Hmmmﬁﬁ‘ﬂﬂrﬁmmt:

W (A s+ 280 nm)
IR ¥ppax ¢ 1715cm™

lH NMR (&, ppm) : 090 (3H, t), 160 (2H, m), 220 (3, 5), 290 (2H, 1)
A (mf2) o 86, T1, 58, 43 [(100%)
drfive ) \va w1 i B v ogemm wwm 3 afbe ge aes oo fifg

An organic compound (MF CgH,;,00 exhibits the [ollowing spectral
characterigtics :
UV (A gay : 280 nm)
IR Vyay : 1715em™!
YH NMR (8, ppm) : 0-90 (3H, t), 160 2H, m), 220 (3H, s), 240 (2H, t)
Mass (m/z) : 86, 71, 58, 43 (100%)

Deduce the structure of the compound and explain the principal ions observed
in the mass spectrom.

\rE—B [/ SEcTiION—B

NaOMe/MeOH % #4 PhCH,COCH,Cl 4 PhCHCICOCH, *fufEm # us & =m
=M B T T F aan v BEelaty weal o ad BEe o w27

Each of PhCH,COCH,CIl and PhCHCICOCH 4 in reaction with NaOMe/MeOH
furpnishes the same product. What mechanistic implication can be drawn [rom
the above fact?

10

15

15

10

EgT-D-prainf2 T [ B.T.C.



(b}  3-e-3-Afua- 1 -=ER ¥ HifeEn Wi CH,CO00 Nat) @ dfbfs s 5,1 s=e

fcl

fd)

el

o safuliEn 8 ) s 3o o B 9 Sl ) weEn it st e me e
e & Tafen Hifem

Two substitution products result from the reaction of 3-chloro-3-
methyl-1-butene with sodium acetate [CH,CO0 Na'} in acetic acid under Syl

conditions. Identify the products, Indicate the thermodynamic product and
kinetic product.

HDPE 9 LDPE % #i9 395 37 ) fawn 3 +ifes omasd] % anam v R i) s
% Tom 6l 21 st = sga Hifa)

Distinguish between HDPE and LDPE with reference to thelr mode of
production and physical properties. Mention any two applications for each,

uF NMR e 4, fimef) g9em s 60 MHz 8, TMS & 120 Hz =5fies = o
T BT W R

(il TEE e fire w27
fi) 100 MHz T=eR AEf & 7= 35w § o S fre B e
fii} 100 MHz iz § or 557 TMS 7 5 =i sraries dm?

A signal has been reported to occur at 120 Hz downfield from TMS in an NMRE
spectrometer with a 60 MHz operating frequency.

! What is its chemical shift?
fiij What would its chemical shift be in an instrument operating at 100 MHz?

(i} How many hertz downfield from TMS would the signal be in a 100 MHz
spectrometer?

DNA #f RNA # 19 et ffesiene soamel, siftmsi § =0 saff 5 w9 50
& fadmm iy

Distinguish between DNA and RNA with regard to their nucleatide structures,
location in the cells and functions,

EGT-D-23% [ 2 8
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6. (a)

(b)

fci

(e}

M ZY-4-2Ff-eETEEEeERE-2-3E mCPBA 3RV (acac), /2R -=ERERE] -
TR ¥ T e afufiEm s R, ww g afilen 9 e ww T = R, e we
A 1 8 wEEEt 3R T e A R S slilEmed 4 o s B d@een afm
fafam-mmrm 3 saE & @ fofan

When trans-4-tert-butyleyclohex-2-enol is reacted separately with mCPBA and
V{acac), f tert-butylhydroperoxide, in the second reaction only one product is
formed, whereas in the frst case a mixture of two isomeric products is
obtained. Write the structure of the product in each case with proper stereo-
chemical cutcome and justification.

afga ifam-rarm Tofa 7 - 9 oftet-3-FhE-2 e # iEEEie 2 9
(FegEt) % = fafam o ww 3 3R sl s 6 s Fifm)

Write the product{s) with proper stereochemical coutcome of acetolysia of each
of threo- and erythro-3-phenyl-2-butyltosylate giving the reaction pathway in
each caseg,

TEFREM T AW BR A TEs AR A KOH S oy s w2 ol Ao % fm B
& s Al o wga @9 w0 de B wm b, w3 e A sfulen % wew o
Ffm-torm & At 0 we-8 e S T owa H

i Cl el Cl
Cl
Cl I
! Cl 1
A B

Explain what inferences about the type of reaction and stereochemistry can be
gained from the observation that when each of A and B undergoes reaction
with KOH in methanol the rate of reaction is very slow for A compared with

that of B :
- 1 Ica
(o
AGA %l“z
I 1
A B

fam il 1, 30 weim witds e 5 o afeerres afifen % anur w, gza sifulEn =
¥ o =EfEn fAfwg o 97 T F ug 7 7F TeE Fifm
Br

' CH
H Ph 3
<)(C ? @ “CH—Br SCHCH,CHyBr
Br PH” CH;

Arrange the following compounds in order of their decreasing reaction rate of
substitution with agueous formic acid and justify your answer :

Br
Fh CH
CH 3
D( 3 EI) CH—Br SCHCH,CHBr
Br PH” CHy

15

15

10

10
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7. (o) FrfefEds semol w0 dbs, WEREOd o gg-titRs d offE ffm =6
o faftan
fi) 2RI
i) TR T
fitf) e
fiv) FHITEH

Classify the lollowing examples as aromatic, anti-aromatic or non-aromatic.
Write their structures also -

il Tetrahydrofuran
ffi} Cyclooctatrienyl dianion
fiiiy Azulene
fi) Tropolone 10

fh) HHEE ¥E A FEEE @ F 050, /Py I eEgiiEns i § 999 99 v 3
i wr=E feriEn sfn 3 Tfan-vars ot wvien so sfuGen O iR o gt B

Write the structures of the products expected from hydroxylation of maleic acid
and fumaric acid using Os0, /Py, with the stereochemistry., What is the role of
pyridine in the above reaction? 10

fc} =4 A= wn A7 vm afen sEem 3 g e el wamn s e @ R = s
w4 Tl T s D W R R R w ses -t e @, A sffEn st
T W7 e °OEn) R

What is Birch reduction? SBuggest its mechanism by taking a suitable example.
Why does Birch reduction on benzene derivatives with an electron-donating
group happen on ortho and mefa positions? 15

() =TT TS F, TEEE W T daTee e § et 1, 15 gEE Jae spehE
+ wrifafa oy i

Explain the mechanism of free radical chain polymerization of vinyl chloride
uging benzoyl peroxide as an initiator. 15

8. (o) widEN e i TR IwEA & A, IR wwn wfm, e S

Distinguish between fluorescence emission and phosphorescence emission
giving suitable examples, 10

EGTT-FAM2 10



(b - = zie-EhedtE % 313 nm w8 B E 93w Fe- 3 7w fe-shER | ouE
T W g B, | FEE ¥ mmm owouw w9 @ folt o e R o o uw afn
FAETERIT W = |

The direct irradiation of either ois- or frans-stilbene at 213 nm results in the
formation of a mixtere of 93% cis- and 7% trars-olefin, no matter how long,
within reasoen, the frradiation is continued. Give a suitable explanation for
that, 10

fo)  Foerafim siben = ot fif o ok fn ous wgs Geardads s

OH
g
H

Classify the following reaction and propose & suitable mechanism for it :
COH
(==L
H

{d) UV T siEE A, 296 nm, By, 10700 3 A, 281nm, £, 20800 f
TFE X 9 V5 w5 foln w9 8 gema @ #0

How do the UV spectral data Agg, 296 nm, g, 10700 and A, 281 nm,
Emax 20800 help in deciding between structures X and ¥ ?

fe) IR EFR-URET 2T WPCEE w1 IR A F A -z weEl o s fif )

Explain charge-transfer spectra by taking a suitable donor-acceptor type
complex. 10

10

10

ko
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