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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. 

Question no. 1 and 5 are compulsory and out of the remai ning, THREE are to be attempted choosing 
at least ONE from each secti on. 

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 medium other than the authorized one. 
Coordinate diagrams, wherever required, shall be drawn in the space provided for answering the question 
iteself. 

Unless otherwise indicated, 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 chronological order. Un less struck off, attempt of a question shall 
be counted even if attempted partly. Any page or portion of the page left blank in the answer book must 
be clearly struck off. 
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SECTION-A 

Q. l.(a)lt~ if,~ 1f\ ~ tnT ~ ~ ~ cF ~if~~ ~ZR~ 
~~I ~<Fl"~~ ait\· ~ ~ cF. ITTfur cF ~ ~ fqt>(°jCfi{UI ~I 

Addition of bromine to ethylene in methanol gives bromomethyl methyl ether as one of 

the products. Formulate the reaction and give mechanistic explanation for the formation 

of this product. 10 

(b) 3!1~Bl~l41~fl~llil'ti$ cF s"IQl'ti~efp•f1·flCfi<:o1 cF ~' ale. KOH if, 4~ilClliH cf; 3Fl"91 'tfif cr'l-
3!1Cl~llCfldl ITTctT ~, ~ t-Buo-K+/DMSO if, s"lt?1~~iP•n•f1<t>\01 (ilJilrll 0111 -q\ 1J:Cfi fii-:rc 
°B" "Cfll1 if (i.il 1R1a ~ \5fT ~ ~ I ~ :gWT cf; ~ "CflRUT ~ I 

The dehydrobromination of isopropylbromide requires several hours of refluxing in 

ale. KOH, whereas, in t-Buo-K+/DMSO, _dehydrobromination can be carried out in less 

than a minute at room temperature. Give reason for this observation. 10 

( c) (i) ~ ~ fct; fcRr "CflRUT "B" ~ 

(C6Hs)i CHCl + p- liq. S03~ 

Cfi'1- ~ ~ Cfi'1- ~ cF mzr @-tfrt ~ \JITTfi ~ I 

(ii) 

Explain why the rate of the reaction : 

liq. S03 (C6H5) 2 CHCl + r --~ 
gradually decreases with the progress of reaction. 

~~ ~ ~·\Jll~f!Q\J:i()l'i cf; ~ fct<iR"f m cF ~I 
quf"f ~I 

5 

1J:Cfi ~ {I (i 1 ll f.1 Cfl W~ tnT 

Describe a simple chemical test to distinguish between aniline and benzylamine. 
5 

(d) ~'il'ti?,,l'tiC1 . ~ if, '5l'ti~·~lJ>ft LJ\611Cf(il'ti'5 Cfi'1-~ it, 3!1'tiBl~ffi tnr ~ HBr 
cF mq ~ fctim "\J1TdT ~ I ~ tnT ~ ~ ~ "\3C"41G cF ~ cF ~ ~ 
~I 
Isobutene is treated with cone. HBr in the presence of dibenzoyl peroxide in acetonitrile 
solution. Formulate the reaction and give explanation for the formation of the product. 

(e) f.1i:riR1f€ia ~arr if ~ (X) 3ih: (Y) ~ : 

Write the products (X) and (Y) in the following reactions : 

(X) 

CH= CH 
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Q. 2. (a) ~ ~ fcl1' ~ CfiRUT ~ clP"l 1 '1 ~~ it (M + 1) 3Wf'1" fum ~ \5fTd'T ~ I ~ 
fcl1' PP='1R1Rcta ~ ~ 3llll ·flCfl\01 it ~ ~'T1 cf; 3ffilT it ~ cpl-~ 3lfu-cF tf'BT'A1 
~ ~ 3lh: ~ ~it <fR1T ~ ~zr:r;:r ~ -~ : 

Explain why (M + 1) ion peak is observed in mass spectrometry. Indicate, which electron 

is most likely to be lost in the ionization of following compounds and write the radical 

cation formed : 

(i) CH2 = 0 

(ii) CH2 = CH2 

(iii) C6H5CH2CH3 

(iv) CH3Cl. 

(b) l -CfC1l {) lfl ~ ti I ~CfC1l sf'fq 1 \ifC1 ~1 1R 

cpl ~it ~ ~ ~ lli~Cfli;CI ~ I 

1-chloromethyl cyclopropane on hydrolysis chiefly gives three products. Write a mechanism 

to show their formation. 15 

(c) ~ Cf)l~f.1<t> ~ (X), aq. H08 ~ m21 ~ Cfl&f ~I 

An or:ganic compound (X) reacts with aq. H08 . 

CH3 

~ 
CH -C-Cl (X) 2 5/ 
C6Hs 

Pi l='1 Fc1Rcta ~ : 

(i) ~ (X) ~T ~' W ~ cpl- ~Fhl~ICfl <"Jf#>lldl 1R ftaluft ~I 

(ii) ~ OH- cpl-~ cpl WT <fl{ ~ \JJW, err ~ cpl- ~ fcRr WFR ~ ~ 7 

(iii) ~ ~ ~ ~ \4llfil~ci 3ITt@ . ~I 

(iv) ~ cf; lli~Cf)M cpl ~I 

(v) ~ (X) it C2H5 ~ C6H5 ~ ~2.Wf 1R H (ZCf ~ \ilW, m ~ Cf\1- ~c:t11fV1<t> tifsl:>llal 

1R fZu:roft ~ I 

Write the following : 

(i) If (X) is dextro, comment on the optical activity of the product. 

(ii) If concentration of OH- is doubled, how rate of the reaction will change ? 

(iii) Draw energy profile diagram for the reaction. 

(iv) Write the mechanism of the reaction. 

(v) If C2H5 and C6H5 in (X) are replaced by H, comment on the optical activity of the 
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Q. 3. (a)~ C2H2BrCl ~ fll11Cl4C1l f!·~:'iHI~ ~ <fiTcfT ~I mit1 NMR if, ~ fP"l lCl4<1\ 

~ en ~ ~ ~, ~: J - 1.5, 9 ~ 14 Hz I t! l11ct4fcl4r ~ f!.{iF11~ ~ 3f)-{ 

~if~cp) J W4"~~1 

The compound C2H2BrCI exhibits three isomeric structures. The three isomers in proton 

NMR exhibit two doublets each having J - 1.5, 9 and 14 Hz respectively. Write the 

structures of isomers and assign J values to each one of them. 20 

(b) '3q9,<ta ~ 3f)-{ Gmm Cf)T ~tal11C1 ~ ~, rts-1R1R9a ~qicn:orr cp) ~ CflA ~ 

~ fctfu Cf>T crrrf1 ~ : 

Describe using appropriate reagents and conditions a method to achieve the following 

transformations : 

a 
~-OC1-l3 

0 20 

(c) ~s:1R11"01a ~m ~ ~ ~ 3f)-{ \3q9,'tt1 4i8l<ti,Cl ~ : 

Write the products of the fo llowing reactions and give the suitable mechanism : 

(i) 
hv 

NS-I 

(ii) 
hv 

10 
NS-II 

Q. 4. (a) rti:1f<1R9a ~m if [X] 3fi'{ [Y] ~ ~ ~I ncF ~ cp) ~ ~I 

Identify [X] and [Y] in the following reactions. Explain their formation. 

(i) 
0=(Ph 

Ph 
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y [X] 

~hv 
~ [Y] 

4 

•••• 



(ii) 26 ~[X] 

~ [Y] 

D ~[X] 
~ W1i (Low temp.) 20 

t. [Y] 

(iii) 

~ arq 

(High temp.) 

Cb)~~ CfiT ~~1111:1 m ~, 3W1 ~ ~ fC:1"&£1ri ~ rn ? ~ * 
~ ~ 3fR ~ CfiT l!iG!Cfl, ct ~ ~I 

How will you prepare styrene .using Wittig reaction ? Write the name of reactants and 

explain the mechanism of the reaction. 20 

(c) f.'p=1Fc1Rcta ~qia(a1 cf; ~ ~ 1:1i81ct>,Cl ~: 

a -ftr;fT;:r t?l~'$)<tC1l (1~'5 --~ ci(I 
Write a mechanism for the following conversion : 

a-pinene hydrochloride --~ cir Cl 

SECTION-B 

10 

Q. 5. (a) fmr- 3fR ~-2-q;)11~f!-l -<"l l~<fC1l~Cffi Fflct err H3P04 cf; m21 ~re cF IDU ~°ITT~ 

qffi ~ CfiT cruf'1" ~ I 

Describe the products obtained by the treatment of cis- and trans-2-phenyl- l-cyclohexanol 

with H3P04. 

(b) f.1 s-1 R1Rcta ~3IT if ~ ~ CfiT ~ ~ cp:rr ~ ? 

(J(H 
H 

(i) 3ft\ (ii) 

(i) (CH3) 3 COO- OH/H08 ~ (ii) OsO it-Bu OH 

~3T1' cf; l!iG!Cfl,Cl ~I 

A-BRL-M- DIFB 5 
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What is the major product of each of the following reactions ? 

CXH 
H 

(i) and (ii) 
---~ 

(i) (CH3) 3 COO- OH/H08 and (ii) OsOit-BuOH 

Give the mechanisms of the reactions. 

Identify [X] and [Y] in the following : 

#,~" 
~ 

[X] 

2-Pentyne 

z· 
~ <'qoZ 

~./, <$'.,..., 
% <l' 

7 [Y] 

(d) 3Wf 

# ~ NMR~ ~ 3ITTTT m ~ ? ~ ~ <fi ~~I 

How many NMR signals do you expect in : 

Explain their nature. 

A- BRL-M- DIFB 6 
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(e)~ : 

Formulate the reaction : 

OH 

---4 

Ph 

OH 
CflT ~ ~ ~ ~ !fi fcR:q.:r CfiT WISZ ro· cF ~ ~ lJ if?i Cf),q ~ I 

and give a mechanism to explain the formation of the product. 1 Ox5 

Q. 6. (a) ~ Cf1 1.sff'1 <fl ~ C4H80, IR ~~ il' 1710 cm-1 1R 1ZCf1" ~ 3l <F1nts101 ~-g ~ ~ I 

mc:T~ NMR ~, W o 1.1 (fWF>) , 2.1 (~) ~ 2.3 ('il~~ rid~~ I ~ .cft 
~~ ~·('il11 ~ ~ ol=TR frrm ~I 

An organic compound C
4
H

8
0 gives a strong absorption band at 1710 cm- 1 in IR spectrum. 

In proton NMR, it gives signai' at 8 1.1 (triplet), 2.1 (singlet) and 2.3 (quartet). Write the 

likely structure of the compound and assign the o values. 20 

(b) 4-~lJ:il4\c l1(1 <fi 4-fii2fl'f<Al ll:im(1 il' ~q ia<:o 1 il' ~ ~ ~I 

Write the steps involved in the conversion of 4-bromobutanal to 4-methoxybutanal. 15 

(c) ~ ~ frr;U'if~~-::r cF "ffi21 ~ IB 1R 1fru -;:ft(1r °DT ~ ~ I ~ ~ CflT <Rl"T 

"Cf'>RUT ~ ? 

Amino acids on treatment with ninhydrin give intense blue colour. What is this colouration 

due to ? 

Q. 7. (a) pp::4 R1 Rel a fl {ii 11 crIB 1ZCf1" ~ CflT "11"ll ~ l"i <::CH I ~ 

(i) ~ ~·{'il1 1 

(ii) \jf"f(1 ({:Z'il1 I 

(iii) ~-f?Pfu:r ("i :Zil1 1 I 

H+ cfT "'3'Tft~ ~ ~ ~ ~tfR-:S(\ l ~:S cF ci1 §/1'fi1 cF ~ ·ll if3i<fl , q ~I 

Write the name and structure of one polymer having : 

(i) Linear structure 

{ii) Network structure 

(iii) Three dimensional structure. 

15 

Write the mechanism for the polymerization of phenol and formaldehyde in the presence 

of H+. 20 
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(b) flli:fi l<til!> fctl ctm' 1, 3-~~ <F ~ ~ iii §>fFt>1 it, err ~ ~ cfi, ~ <tiCfil<ti41. 

CTIB ~ ffi ~ I 

Explain why free radical polymerization of 1, 3-butadiene leads to macromolecules having 

two different types of monomer units. 15 

(c) DNA if fCt <ilJ:JH G1 ~ ~. q 1 <tiD~lH <t;Cfi l<t;l!'i cf; "1TJ:J" ~ fl·{ .. <H i ~I mi:r ~ fqtZ 

~ fctl CftlT ~ ~ f.:11 ~ 3fFf~ ~m if DNA mar ~ "1" f.:11 RNA I 
~ . 

Write the name and structure of two purine and pyrimidine units present in DNA. Also 

explain why most of the genetic materials contain DNA and not RNA. 15 

(i) 

(ii) ~CHO-~--='!"-~---~ 
~NO 2 

0 

(iii) 

(iv) C?CJ ~-~ 
~ 

H 

(v) IH2COOC2H5 . 

~~ (CH2)2 

I 
~ 

CH2COOC2H5 

~OCOCH3 
~ CfiT 3,''1 fcf rlm"i (vi) 

OCOCH3 

0 ~frl;;_i1{l ~ (vii) ~ 

0 
A-BRL-M-DIFB 8 
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(viii) IOOC2H5 + 6 
COOC2H5 

Cl 
cfi c?1 n<Fl 1l'1 fcf dm1 

(ix) a 
0 

---~~'°----4 

UCONH2 

N 
(x) 

Write the products of the following name reactions : 

(i) 

(ii) 

(iii) 

(iv) 

(v) 

(vi) 

A-BRL-M-DIFB 

ctf° Baeyer-Villiger 
------4 

~CHO _Pe_r_ki_n_r_ea_c_ti_on_
4 

~NO 
2 

0 

8=:J 
H 

CH2COOC2H5 

I 
(CH2)2 

I 
CH2COOC2H5 

&_OCOCH3 

OCOCH3 

Reformatsky reactio~ 

Reimer-Tiemann 
4 

Dieckmann reaction 

Frie's rearrangement 

9 
•••• 
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(vii) 0 
0 

(viii) COOC2H5 A 
I +U 
COOC2H5 

Cl 

(ix) ex 
0 

Cannizaro reaction 
~ 

Claisen condensation 
~~~~~~~~~ 

Favorskii rearrangement 
~~~~~~~-~ 

U
CONH2 

Cx) I 
0,. 

Hoffmann rearrangement 
~~~~~~~-~ 

N 

(b) f1Trl~ if (X) 3it{ (Y) tt>i ~ ~ 

Identify (X) and (Y) in the following : 

0 

A-BRL- M-DIFB 

o3 > (X) NaBH4 ~ (Y) 
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