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CHEMISTRY (PAPER-II)

Time Allowed @ Three E—I&:?_urs | Maximum Marks : 250

QUESTION PAPER SPECIFIC INSTRUCTIONS

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

There are EIGHT guestions divided in two Sections and printed both in HINDI and
in ENGLISH.

Candidate has to attermnpt 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 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 have their usual standard meanings.
Assume suitable data, il 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 blanik
in the Question-cum-Answer Booklet must be clearly struck off.
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HUE—A / SECTION—A

1. (a) F=fafan & foan g-anfies e sef-om ama s .
fil ==
i) FEEEETEEA
fiff) BEFETEEL T W
Draw the m-molecular orbital energy level diagram for the following :

fij Benzene

ffi} Cyclobutadiene

fitiy Cyclopentadienyl anion 10
(b) NBS mfFafmme 9 ¥ ww o wm 27 ot wrfA % e gd-vwm o aefeaty § sfilen
FfiEn ) 39 Gt fafan)
How iz NBS obtained from sucoinimide? Write its reaction with propene in
presence of sunlight. Outline the mechanism. 10
fe) (i) 38 e s e e A s are & s aie e R
OH
|
“~OH
A
(i) A ZA-2-FER CH,COCI % Wy F=a AIC1, 1 Juieaid § s s 8, 7 #0
e 7
fiy Account for the fact that compound A is almost as strong an acid
as Ha80,
OH
I
o OH
A
{iil What happens when trans-2-butene is reacted with CH;COCI in presence
of anhydrous AICE,? 10

EG7-D-gadk]2 2
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uuuuu

2.

llllll

(d} FieEa wm it Eidam sfiEme § 8 fR-0 affen e of 8 9 99-d6 6=

fe}

fix)

(b)

AN

T | E? wen Il ) sme Sifem
1:
(i} CHJ—CH—CDE—lﬂHi:LH

Q-9

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

fi} CH3—CH=CD, —3 CH;=C H—JJDE

H
H
Tt sififien % fom o ey 3 of 96 4 s T = 3ga fitm o 5w &

S

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

A=A

1 iU W T O W eI - sTEgn siihen = wemn) fee i
& e fafm-monms (SfeideiEe) 3 by (Reiate) aiufen 2

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

Wi 6 fidms G oo = e B U ) o-dfe 3 powifie s Wi @
e Fia)

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

10

10

10

10

E57-D-gm |2 a [ P.T.O.
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i) LiATH,
(5\3].1 i} HaC Ef"\\ﬂH
‘FridsfEeft’ § NaBH, B8 TEr @ LiAIH,  gees & s 27

Dutline the mechanism for the following reaction

i) LaAlFy
—_
R)‘-H\GH i) a0 & “oH
In what way is NaBH, different from LiAIH: in ‘chemoselectivity'?

(d) Tr=fifiga agasl & W v @ feen & fa, safifen smsit 1 mitm @ g,
wiveTe e & Taeen fian
fi} TEEE 66
(i) 2T
fiig) e
Give the synthetic schemes including reaction conditions for the preparation of
the following polymers from their monomers :

15

fil Nylon 66

] Teflon
fiti) Terylene 15

3. (o) TrefarEs wwEn 6 Gy S

IQ Wi m

:‘j oy OH
ozﬂ
Carry out the following transformations :

ﬁoﬁ m

EFT-D-2AW[2 4




PR
(b Tl = gém § T difm .
(i) i el # & vF F o afelaiegEde @ O wok s-Afmwniem % fisin &
farmiafy wemfEm )

fit) ﬁmwrﬁﬂﬁw%ﬁiﬁﬂmaﬁﬁmmtm
seHTege | W 3 9 & S

Answer the following briefly :

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

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

ANSWET, 10
fe) Tefafas 1 Genfafy Rl .
CHPFR
T Fhi HaSk
I"l..' [ | 0 EEF: 3 '] »
S o

"l‘

o CHs=CH—CH=FFh
(i) || l! 2 -
M A

i CHO
H

CAc CHs - CHy
1§ HaS0y =M
O 2} Hﬁﬂ

Write the mechanism of the [ollowing :
LHFh

PhMgBr _

fi} 0

= CHy={CH H=FFh
i [ ] i S
&

CHO

GAc . YHa CHy
1] HaSO=MeDH
i) ) HaS04 -;
2) Hyot
: 15

EGT-D-@37% 2 5 [ PT.0.
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) et % fo ffafy afe sew s = e e
Ph
) . et—0s0c —22 ;
H?}; A

OTs
(i) 1) Liflig. NH; .
PETRIF I

2] Ha0"

Ma
i =
e

Predict the product{s) with mechanism for the following :
Ph

o 1, 4-diaxane
fi} H@— 0s0C] T
Hz

OTs

I"!i'.i' 1] Ll,.l'liq__T-:l Hy .
Tetrahydrofuran

2) Hyot

*"‘h:.-"W!I" 15

4. (a) Fe=folan FgfE =g 4 4 f9-m deg-srrs sifale O snisene & oy afifen 58
FN? T WA WA I F Tag i

Ha
il @ﬂ (i) 2P~
CH,
(X w0
CH.
fv) @\ymg

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

Hgz
ft) @’; fii) o~
CH,
CHa
v @\y‘m?f 10

EGT-D-FAM| 2 6
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HAPING BRILLIANCE

(&)

(d)

fex)

& fafira wEweiEFl % 5o ww m/z = 98 T s s fimar =0l 1w v
myfz =69 T g (39 ) =i 2 9 550 m/z = B3 W g i sodm B 9
wTsEEERA] R g i)

The mass spectra of two different eyeloalkanes both show a molecular ion peak
at m/z=98. One spectrum shows a base peak at m/z= 69 and the other
shows a base peak at m/z =83, Identify the two cycloalkanes.

s taEmgE 1,3-sgEis 4 dea @ ik R, 5=t uie ¥ we ardg et d
Toege il o wa ¥ wE Fiha

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

T wEHE A (MF CoH,,0) Freffim S sfisem oot B
UV (Apax ¢ 280 nm)
IR Vo + 1715cm ™!

1H NMR (&, ppm) : 0-90 (3H, t), 1-60 (2H, m), 2:20 (3H, s), 240 (2H, 1)
FEEE (m/z) : 86, T1, 58, 43 (100%)
A ) wog w1 Ffim Bf o gemE w1 Ofie ge aeEl | oo i

An organic compound (MFCgH;;0} exhibits the following spectral
characteristics :
UV [Agay © 280 nim)
IR ¥y ¢ 1715cm™!
YH NMR (8, ppm) : 0-90 [3H, 1), 1-60 2H, m), 2:20 3H, s), 240 (2H, t)
Mass (m/z] « 86, T1, 58, 43 {100%)

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

wWrE—EB [/ SECTION—B

NaOMe,/MeOH % #m4 PhCH,COCH,Cl 3 PhCHCICOCH, afvfEm # ws # 3
W #| T Aw F wwn W it e o n owd Bem ow was #1Y

Each of PhCH,COCH,Cl and PhCHCICOCH, in reaction with NaOMe/MecOH
hurnishes the same product. What mechanistic implication can be drawn from
the above fact?

10

15

15

10

EG7-T-EAm[ 2 7 [P.T.O.
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SHAPING BRILLIANCE

(b) 3-FE-3-BHE-1-=ER F w@ifEm wEE (CH,CO0 Nat) 6 titfts sna & Syl 3

fcl

()

e}

i sifufirn 4 9 sfes 3vme w90 81 @ R ) veem iR S e T e
I = fafem Hifg

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 % 19 395 372 1 fam 3 «itfes o] % sowm o Rl i) weir
# fom Bl ) st = 33 Hifg

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

UF NMR =egia 8, fimfl w=em o9 60 MHz B, TMS @ 120 Hz =i3vfies = o5
T ST SR

(i) v firm firge am 27
fii} 100 MHz w9 il & oF 39w § o Hiss fre B dme
fii) 100 MHz ¥ § 98 g%7 TMS 9 el el srerdies @7

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

f} What is its chemical ghift?
fiif What would its chemical shift be in an instrument operating at 100 MHz?

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

DNA =R RNA % 919 5 giFasizgs s, Fifirmat 7 3 wafiufa 5 el 6 g
# e iy

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

EGT-D-CaM[ 2 8
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HAPING BRILLIANCE

6. (a

(b)

fc}

(i}

M ZTY-4 -2 mEEEEeEEE - 2-5W mCPBA 3RV (acac), / 2R -SEReREE]-
UEATEs A arem afilEm s B, o gmh wfvlEn 8 aw uw IR W R, S=iE TR
e § S wEEEl FEl w1 U e ww wen ¥ 2E sflEmed 8 af s ) g e
fafam-marm 9 T & A ferfan

When trans-4-tert-butyleyclohex-2-enol is reacted separately with mCPBA and
V [acac), / tert-butylhydroperexide, in the second reaction only one product is
formed, whereas in the first 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.

Ffga fafim-wwm 0@ g - 9 oftl-3-SRe-2-sEreeer & R 3 93 3w
(ZeE) % sm fafem ofw mw § =h sfulen w6 s Fiem)

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

T8 Fifem 75 7 A i B A @ vds 99T 4 KOH % e wivfFn w2 st A% T B
& wepre) s =t =ga ofm @9 = e R a8, w38 w3 afufen & v o
Bfm-wr & ot § ¥9-3 Pl fee @ owa

s 1 - cl
E:]m I
I ] Ll
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 :

Far rfirri =, mmmw#mmm#mm wed AT =
% agan =i A o 99 I F 98§ % wEp e
Br

' Ph CHj
H
<_>(C 3 @ “CH—Br SCHCH;CH,Br
Br P CH3

Arrange the following compounds in order of their decreasing reaction rate of
substitution with agueous ru-rmj{: acid and justify your answer .

CH;
D( cH—Br SCHCHZCH,Br
CHy

15

15

10

10
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7. (a)

(b)

{c)

fcl)

B. (a)

Feafafas semol & RS, WhfE-d w sm-titfs 4 afss fifm) w6
w1 ffe

fi) ETEERIRA

fiy) HEEE AT STy

fiti) T

fiv) FrrE

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

(i) Tetrahydrofuran

fiif Cyclooctatrienyl dianion

fifi) Azulene

fi) Tropalone 10

YgF wre 3 TR am F 0s0, /Py I0 eesiafidee siilen § =53 a9 wfim 3waE)
i wr=An ety o 3o fafan-wes o) ot o sfiGen 4 ffEn 6 o ufimm 8

Write the structures of the products expected from hydroxylation of maleic acid
and fumaric acid using 0s0,, /Py, with the stereachemistry. What is the role of
pyridine in the above reaction? 10

= AEgE = BT um 3fam sEem ¥ g e Benfaly oo s o @ = amem
oAl i s i o fn amm Y P ow sersia-En i e @, @ sfufEn vl
A Fe oEn § A R?

What is Birch reduction? Suggest 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

AT TS W, TE A derae wemys fi st 7, 7w e wen e
1 wrdfafa o $if

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

il T oin wEE s A, 2 ol w6, R S

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

EGT-T—FfAam /2 10




L O°

PM IAS ACADEMY

HAPING BRILLIANCE

(b

ic)

(dj

(e

firg- 1 Zia-thedm % 313 nm o 919 B 8§ 93% G- 3 7w ge-stedER | ovE
Tomm wm F R, =1 Fem F wwg W gw =9 @ ol 9 s 2 e fae ow 3
FIEERAT WEgd ST

The direct irradiation of =ither cs- or trvns-stlbene at 313 nm results in the
formation of a mixtare of 93% cis- and 7% trans-olefin, no matter how long,
within reason, the irradiation is continued. Give a suitable explanation for
that, 10

Frafafian safifien w1 wffwo fifag ol o foo s gy Gty =

H 10

UV Tl A8 A 296 nm, £, 10700 30 A .. 281 58m, £, 20800 fr
TR X 9 Y i wraAs) o Fim e # weE fa §

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

10
IR E-URE 2T FecEd T IR 8 O ae-gee weedl f s fifa)
Explain charge-transfer spectra by taking a suitable donor-acceptor type
complex. 10

* ok
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