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CHEMISTRY (PAPER-II)

Time Al.l.owed .: 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 printed both in HINDI and
in ENGLISH.

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 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, 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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E"Us—A / SECTION—A

1. (a) @mad: Uferd game syl famsl 8 gasia W s«
HEFAIZE A SHEE Ayge] TIe®l | gemyia #rg e

HEFAEZIZIEHA FIHEE & 39 STHH STaE’ &) ARl hifem)

YA A & oA
WAal ¥ A9 B 6

3
a

Generally alkyl halides are soluble in non-polar selvents and insoluble in
water but cycloheptatnenyl bromide is insoluble in non-polar solvents but
readily soluble in water. Explain this unusual behaviour of cycloheptatrienyl
bromide, 10

(b) A ATEA 1 TRATYG 1T | FAH2TH 2 T F1 98 T0E oy firg 87 IuRs 3870
2d U AT I

Define carbonium ion. Is it identical or different with respect to carbocation?

Explain giving suitable examples. 10
(c) TiYTHEFART ¥ WY Fd 70 Afarga fafted zig-ssiees = Bl s & o=
qFhd ©7

Starting with methylcyclohexane, how could you prepare the following vicinal
trans-dihalide?

;BI’
| ._ﬂ'r"‘(.‘}-!-; 10
i
(d) TTAH wEE 9 BHEEE AHd IR B U W 9 6 e B ol Sidreed § s
ANTHATE e Bl 8| uEl R’ R
Although carbon and magnesium are both common elements in the human
body, Grignard reactions do not occur in cells. Why is it so? 10
(e) TI=ciREa kR =+ TR o ffamummater &l =) g qen YHE 3916l TAREY
Predict the major product, and identify the type and stereochemical mode of
the following reaction :
A
_ > 10
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A 4
: 0
A
| Jo
Y 15
¢
(b) HIcTH—I [F5h Toheid (FRFIAISYH)] & T Hie—I1 (Fohar-RIeEg o) =1 fo wHo o
ST 1 ITFM Rd gC Yafera Hifsu
FleTH—] HlcTH—IT
I:[25+2s]| A=An, M, hv-3{4d
II: [4s+2a] B=A, H, A-3Jud
or . [4s+2s] C=A, M, A-37J0d
IV : [2a +2s] D =An, H, hv-3JHd
S&  An=¥lo@AR®, A-WERw, M-dfem, H-wd, A -3
Av = THTET-TA1EAG: )
Match Column—I (Cycloadditions) with Column—II (Hackel-Mébius systems)
using PMO approach :
Column—I Column—IT
I: [2s+2s] A=An, M, hv-allowed
II: [4s+2a] B =A, H, A-allowed
oI : [4s +2s] C=A, M, A-allowed
IV : [2a +2s] D =An, H, hv-allowed
where An = Antiaromatic, A = Aromatic, M = Moé6bius, H = Hiickel,
A = Thermally, hv = Photochemically. 15
URC-B-CHM/10 3
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(c) ﬁﬁmﬁmnﬂ/m/mwﬁmﬁnwﬁgmﬂmwﬁqj
£f &% T 6 e o R g TR § sren St @i st #@)
Hﬁﬂida@qm%rﬁﬂq:

Complete the following reaction sequence by identifying the missing
intermediates/products/reagents as the case may be. Explain the chemistry of

each step by writing detailed mechanism involved. Also identify the name
reaction involved :

@ \_ LDA
)kH + >—NH, —>[A] TR >|B

CH-COCH,;

4
C

H,O

v
D 20

3. (q) Trefafas stfEn % W@ T M SR S GRS quT I9gT ST N
F

CH,CHCH,CH,CH; + CH3;0~

—
CH,OH
2 -GA R

Predict the major and minor products in the following reaction and give a
suitable explanation :

F
CH,CHCH,CH,CH; + CH3;0O CHLoH >
2-Fluoropentane 15
(b) Sefifiag =g % fou sifeeds/afiedd % 9m = 3g@ dite @ ety i
Mention the reagent(s) and write the mechanism for the following conversion :
COOH
fﬁl\(NHi _ A
= “ \/1/_\\\&’\\ ’
O/ el ™ HO/ CHJ
Me ) 0
N, of i

URC-B-CHM/10 &
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() = & g afiie § nfesm: ote IR =) el R F e § el afmar

e g iR

_8
4
o
-
b

(i) DBr shi 1,3-WEdeileddISid & T AMHa & nfaw 3R FHPIas Iqe /IR H

falgu| sFR-T IOR (e e SEries) I\ A9 WA U § S1d1 87

3 R Iae +1 ygarit IR 9ufiE 1t fér 3dr & 9o § o) sm =1 e

g hifs)

(i) Identify the kinetically favoured product from the reaction given below.

Justify your choice of the product :

SR

H

:[:Hl

|
Br Br B %
H H H

A B C D

(1) Write the kinetic as well as thermodynamic product(s} of the reaction of
DBr with 1,3-cyclohexadiene. Which product (kinetic or thermodynamic)
would be formed more readily at higher temperature? Identify the more

stable product and justify your choice of the more stable product.

URC-B-CHM/10 3
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4, (o) Trafafag s # e ) e g gidfem sthfear = 9m ke ) g8 shisa & fag
wimfers frfafy s 87 CH,SO,H o =99 g 39 e sfl €iieig -

Identify the product and the name reaction involved in the {following
conversion. Also write the mechanism involved offering suitable explanation
for the choice of CH;SO4H for this reaction :

|
OH )

f N—R
MeO, L'\(/ - ‘ | CH3803H
Me® N.-f-' 5 (2:5 equiv.)

1] DCE, 50 °C lﬂ
E O ’
N-.
[ J DCE = TaaRIseH
N (Dichloroethane)
CH, b

(b) T=fafEga X, Y 3R z afvfwraet = fTer $ifvm qan 9w 1@ a9 % IR ST

)
- Hd, | + Y G
OCH4 OCH
Cl OCHS Cl 3
2\ Hel, + \)\ ...... (Y)
Cl

(i) H-H AIsHa Saa9 'Y HaY § AT Hifeig|
(i) FaaH TR F YTE IR F91 37 WA § qred] Hiis

(i) wEaE T gaaw AhifEn o fog faega afsha am GRATiY fafge aon Gy &
a71- Y RoT =1 &) YedT-T |

(iv) AM-TAURe =RO1 % TR F1 WP i)

Consider the following reactions X, Y and Z, and answer the given questions ;

HCl Cl
N P A NN (X)
OCH; OCH
Cl__OCH3 >
i HG > >< + \)\ ,,,,,, (Y)

i) Which reaction is the fastest? Briefly explain.

URC-B-CHM/10 0
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(i) What is the major product of the fastest reaction? Explain briefly.

(i) Write a detailed curved arrow mechanism of the fastest identified reaction
and identify the rate-determining step of your mechanism.

(iv) Offer an explanation for your choice of rate-determining step. 15

c (i} ﬁm%f@awﬁ%mﬂmaﬁwﬁﬁqﬁzvﬁ%amﬁmﬁ%qﬁﬁﬂmﬁq:

O.N CJ)CHE%"Ha y
2 \rﬁxT,,f%maiL.()()H 1) SOClL, . 5
b““r’” CH, 2) CH,N, |
OCH, 3) AgNO,

(ii) ﬁ@nﬁﬂm@?wﬁqaﬁmﬁmﬁﬁhﬂtﬁﬂ?%maﬁﬁmﬁamaﬁﬁma
Rt wmm w81 Frafafaa sifufran § w@ 3eae 6 g Rifan) ey I

ﬁﬁmﬁa*ﬁﬁn
9
Q‘\“:/’L\\J’ECI "
+ ||| * NEt; —> @ s@R
7 ” N
X 1 ;.1
(g‘sﬂaqﬁazl

(t} Identify the product and briefly discuss the steps involved in the following
reaction :

1) SOCIL,

2) CH,N,

> ?

(i) The rate constant for the reaction of diphenylchloromethane with pytidine
and triethylamine is same. Write the structure of the major product in the
following reaction. Justify your answer

@\fCI 2

+ LNJ + NEty —> Major product

] 1
Large excess '
20

URC-B-CHM/10 7 (P.T.O
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@wue—RB / SECTION—B

5. (a) H9F M4 [CH, () ¥ I FW gL Tga e Ho THo $o % THeh (Rfcen @) 1 39
FTE? do Fo Who $o F IFTAM I Fiag HIF)

How will you prepare building block of the polymer PTFE starting with CH,4 (g)?

List the applications of PTFE. 10

b) e s ogER § A B A A T

Identify the compounds A and B in the following reaction sequence :

O

]
CH,—C—OCH;  NaBH, 1) LiAlH,
o " 2. 10
MeOH 2) H;0

(c) ArfrRaa siRen =1 ol $ifwg i aflifem meafki & qE fare

Complete the following reaction giving the structures of intermediates

involved
O

hv (A>340 nm) g
Py, Ri¥Eld (Mesitol)

So”

P

10

(d) SfRea AP H I ST T A™E IJF ©F C—H ARR FH F AUR W TG
mwﬁmﬁmaﬁﬁmammﬁmmaﬂﬁmmm%ﬁﬁmmwﬂwﬂﬁﬂ:

Arrange the following compounds in increasing order of out of plane C—H
wagging vibrations, as shown, and give a suitable explanation to justify your

ANswer .
H R R H
R. I R H R H H L __H
|SENND S ) g
S I
s H Y TH H R H T H
H H H

(A) (B) (C) () 10

URC-B-CHM/10 8



https://prepp.in/

www.prepp.in

prepp

Your Personal Exams Guide

(e) Trafafaa diftes # gaft v A A ayEl, st wm: (A) @ (B) @ fufga fvg T &, w fa=w
Hifve AR R g e gE &% IWm N

® @

CHs CH,

A7

() =A-a Afye 998 'H NMR @9 | 3= T foeems esmam?
(i) WS TR & I W N g A <+ fog egw wEiswr difs)
i) SR Afe gl % fore afeee tarfe faeemm A1l ) qEgfa Hivm)

Consider the two methyl groups labelled as @ and in the following
compound, and answer the given questions :

i) Which methyl group would exhibit a higher chemical shift in 'H NMR
spectrum?

(i) Offer a suitable explanation to justify your choice of methyl group.

(iii} Predict the approximate chemical shift values for both the methyl groups. 10

6. (q) Tr=afaRga =afufpm 4 afdfifea swon =1 faawo i

Describe the steps involved in the following reaction :

O

r 1) hv g :i
2) ROH Ok

1.5
() R Ru U w9 w wgel fifve v e wffifera awread] =l | fafag -
Complete the conversion given below writing intermediate steps involved :
Br
Br 1)1
> ?
Br 2) hv
Br 15

URC-B-CHM/10 9 | P.T.O.
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(c) Taffag st § A, B 3R ¢ 9 1 gg=ifau .

Identify the compounds A, B and C in the following conversions :

(i) O + NBS —

(i) CHaCH,CH=CH,

A

1) OH™

2) KMnO,

0 °C

>

> CH,CH,CH,CH,OH —

EI HIO, 5 E

B

\
CH,;—CH=CH~-CH,

1) OsO,
2) Pb(OACc),

v

C]

7. (@) () C=04daH 3af, K =12-3x10° dyne/cm, sl T0HT ST

() Tk A, e Afvasd: g3 CHyp 8, 1380 em™! W ey fegmar 21 38 it

<l g1 Teilau )

(i Calculate C=0 stretching frequency, K =12-:3x10> dyne/cm.

(i) A compound has molecular formula CcH,;,, showing absorption at

1380 ¢cm ™!, Identify the structure of the compound.

(b) 74 A IFA (A Urs) FEE T o-FEfet (a-dfeem) H s A go

slo-€lo THo To & HY HINY ¥ ¥9F & H &R&F W (49 v7d) w@ar 81 g8 W Ig@

INTT T 41§ Sid wgerepl hl erargd] fopdieRn W Sed! 9ar g2} §)

Compare the length of an a-helix that contains 74 amino acids with that of a
B-DNA having same number of base pairs. Also mention if the lengths of these
biopolymers increase or decrease on denaturation.

(c) (i) THTEITR 3" F7 € & 3R ¥ FH 99d 37 e 1 SUHM Wee Yad A1foash 379
@ § 5o Brat my/z 91 @R 3891 @8 m/z 65 | T&Ia 21 Myaearl 2159 B
% T o oM IR

(i) Tafaiaa atifrm & wify & et § s Qe = 3@ F e s g

?, UEETT

URC-B-CHM/10
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(1} What are metastable ions and how are they formed? The mass spectrum
of toluene shows strong molecular ion peak at m/z 91 and its fragment at
m/z 65. Calculate the value for metastable ion peak.

(i) Identify how vibrational spectroscopy might be used to monitor the
progress of the following reaction :

conc. H,S0, |

: I
B 5 T
20
8. (¢} () UH 100 MHz TaZHA™ W SHEFARHEIEA &1 do THo UHo (Srifueied) ¥ THrfF
foreee (shiteRet T92) 532 Hz 2| ppm § THRH f&Ram- =1 2rm? uF 600 MUz
WHZHATYT 9% ppm 3R Hz T Tarfdes f9emE =1 2 ’?

(i) 3-54¢A-2-3{H 39 & Wagd T 213 nm e = 7100) 991 320 nm (¢ = 27) T 3
39 <30ar B Udsh AE=iNm o foiw fofm webR &1 WA Sierfl 27 21 sl &
UTH-39[ (HIeR ) 3aeniu=hal H y=an =1 faawm i)

(i} Dichloromethane has a chemical shift of 532 Hz from TMS
(tetramethylsilane) on a 100 MHz spectrometer. What will be the chemical
shift in ppm? What would the chemical shift be in ppm and Hz on a
600 MHz spectrometer?

(i) 3-Buten-2-one gives two peaks in its ultraviolet spectrum at 213 nm
€ =7100) and 320 nm (€ =27). What type of transition is responsible for
each absorbance? Account for the difference in molar absorptivity for the
two absorptions. 15

(b) TaiEa stlyiseaistt @ X @ Y & gg=q qur <91 Afvfrnett § X % 999 Y Grenfafa
TR iR

[dentity X and Y in the following reactions and outline the mechanism for the

formation of X in both the reactions :

. CPBA H,O™"

i) | - > | X 3- sy
MESSi O

NNHTs
; |
Et " 1} n-BulLi, 2 equiv. —
(1) X : = - - = W
v THF
Me' +
¢ 2) H;0 15

URC-B-CHM/10 11 [ P.T.O.
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(c)

UF HEEE AN X H Tad ¥ e ST SEied FUS T
O

Ph
X

FeE D F e afwe R Ry T ¥ W Aegdl ATFRST F IR | g SIS 5 X
H AT AT § H61 e & 3R Waed] Afeel % WTd TEl 9l [y

IR {em™Y): 1705, 1604

lH NMR : 8y (ppm) 1-43 (s, 6H), 5-82 (s, 1H), 7-35 {m, 3H), 7°68 (m, 2H)

MS . m/z 188 (10%) = fa¥iea C,H;,0, i g8 Fdl ), 105 (20%),
102 (100%), 77 (20%)

An organic compound X was erroneously assigned the following structure :

O

Ph
X

The spectral data of the organic compound are given below. On the basis of the
spectral data, justify why X is definitely a wrong structure and write the correct

structure compatible with the spectral data :
IR (cm™): 1705, 1604
lH NMR : 84 (ppm) 143 (s, 6H}, 582 (s, 1H), 7-35 (m, 3H), 7:68 (m, 2H)

MS . m/z 188 (10%) (high resclution confirms C;,H;,05), 105 {20%),
102 (100%), 77 (20%)

* W ok
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