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SECTION- |
(ONE OR MORE THAN ONE)

Each question has FOUR options for correct answer(s). ONE OR MORE THAN ONE of these four option(s) is (are) correcr

option{s).

For each question, choose the correct option(s) to answer the quastion.
Answer to each guestion will be evoluated cecording 1o the fellowing marking scheme:

Full Marks :
Partial Marks:
Partial Marks:

Partial Marks :
Zero Marks :
Negative Marks:

+4 If only (all) the correct option(s) is (are) chosen.

+3 If all the four options are correct but QNLY three options are chosen.

+2 If three or more options are correct but ONLY two options ore chosen, both of which are correer
options.

+1 If two or more aptions are correct but ONLY one option is chosen and it is a correct option.

0 If none of the options is chosen (i.e. the question is unanswered).

-2 In all other cases.

I. The IUPAC name(s) of the following compound is (are):

cl

Br

A) L-ch') »-2-bro1 oeye shexw 1,2 dien

B) 1-b === 2-chlc ocye ohexa 1,2 dienc

() 2-bromo-3-chlorocyclohexa-1,3-dicne

D) 2-chloro-1-bromocyclohexa-1,3-diene

(]

Which of the following is NOT the chain isomer of

H4C CH,4
H,C \ CH,
CH, H,C— CH,
7 \
H,C CH, B) H€ CH,
CH, H,C= CH,




Absolute stereochemistry of the given compound is?

0 Ho

v

o

A) 4aR, 8aS B) 4aR, 8aRk C) 4a8, 8a$ D) 4a5, 8aR

The reactant in which diastercomeric mixture is not obtained as a major product on

reaction with Br, / CCl, is

CH,
CH, CH,
~  #CHy ) /R
= Q p : L
A) L) C) CH B 4
COOH
1. hot KMu0y
2.H"
COOH
Hy-Pd
[P [Q]
(CyaH 0y TalT0h)
Optical acrive oplical inactive Cly ¢ hy [R]

P gives CO; gas with NaHCO:s.
Correct statement(s) is(are) for the above reactions:

A) Total monochloro products obtained by Cl,/hv of compound (Q) including

stereoisomers are 7.
B) IUPAC name of (P) is 3-(1-Ethynylprop-2-enyl) benzene carboxylic acid.
C) Compound (Q) gives effervescence of CO; with sodium bicarbonate

D) One monochloro product of Q 1s achiral




The energy profile for the twa possible mechanisms of the following reaction,
R, Ry

R2+ar + HO ———= R2~I—0H + Br
Ry Ry

Arc given below

Polential energy
—
(}

Potential enery

Reaction Coordinate Reaction Coordinate
Figure-X Figure-¥
Consider the following substrates (I to IV) for the above reaction

LR =R,=R;=H II. R, =C,H;: R, =R;=H

Il R, =C,H:R,=CH,;R,=H  IV.R,=C,H:R, =R, =CH,

Choose 6> CORK ECT taten »nti ).

A) Th 2. ionm chani mche ige s fror the on shc wn n fi ure Y tc that in figure
X, as one changes the substrate from | to 1V.

B) Considering the mechanism corresponding to figure X for substrates I to IV, the
correct order of AEis : AE, > AE > AE AE,, .

C) The reaction for substrate I follows 2nd order kinetics and that for IV [ollows 1st
order kinetics.

D) If OH" is taken in large excess, reaction may not follows mechanism
corresponding to energy profile in figure X.

Arrange the following compounds in increasing order of C-OH bond length
Methanol, Phenol, p-methoxyphenol

A) p-methoxyphenol< phenol < methanol

B) Phenol< p-methoxyphenol< methanol

() Methanol< p-methoxyphenol<t phenol

D) Methanol< phenol < p-methoxyphenol




OH

NaOH [aq)_

381, Product

The intermediate(s) formed in the above reaction is/ are :

o 5 o
i Br
y  Br B) B Br

/\/’Anf

Br

20
[~

1B

/WCHO

A) o B)

o _~
| /T CHO

OH

) Br




SECTION- Il
(NUMERICAL VALUE)

The answer to each question is a NUMERICAL VALUE
For each questicn, enter the correct numerical value (in decimal notation, truncated /rounded off fo the secand decimal place;
e.g. 6.25, 7.00, -0.33, -.30, 30.27, -127.30) designuted to enter the answer.
Answer to each question will be evaluated according 1o the following marking scheme:
Full Marks: +3 If ONLY the correct numerical value is entered as answer.
Zero Marks: 0 in all other cases.

10.  The degree of unsaturation (double bond equivalent) for a compound with molecular
formula C,,H,0, is

I1.  Total number of constitutional isomers (only position isomers) possible for trimethyl

cyclohexane is

12, Amaong the following the total number of set(s) of diastereomeric pair(s) is?




Find the number of unsaturated products formed in given reaction

funCl ale KOH x]
—_—

ity A

“CHy

Choose the appropriate reagent sequence from the given reagents pool to complete
the synthetic conversation, Make sure to use strictly four reagents, not more not less.
Note: you can simply mention the numerical values corresponding to the reagents in

the boxes P, Q, R, S, respectively and also consider major organic product in cach

step.
What is the value of [P+ Q + R -S]
—_ ©/Y
E - Bl ~ujor org nicp vdu
1. CH CHCL CLA Cl; o (ELOVALCT 9. ZH; "H- _], AICI3
2. NBS, ROOR, hv 6. H,0,, NaOH, H,0 ". PCC
3. BH; THF 7. HBr
4. ||(TEE 8. H;0, H,504, HgSO,

It [X] is the number of different compounds produced on monochlorination of cis-

1,2-dimethyl cyclopentane then find | %1 ? (Including stereoisomers).




SECTION- Il
(MATRIX MATCH WITH NUMERICAL)
Each question has TWO (02) matching lists: LIST-1 and LIST-II.
FOUR options are given representing matching of elements from LIST-! and LIST-II.
For each question, chcose the option corresponding to the correct matching.
For each question, choose the option corresponding to the correct matching.

Full Marks : +3 If ONLY the option corresponding io the correct maiching is chosen.
Zera Marks : 0 If none of the options is chosen (i.e. the question is unanswered).
Negative Marks 1 =1 in all other cases.

16.  Match the column

List-I List-1I
(Compound) (IUPAC names)
Br
m @: 1) | 1-Bromo-4-chloro cyclohexene
Cl
Br
; Cl
Q) | 2) | 4-Bromo-1-chloro cyclohexene

. = —
R) j 7 1-Br 'mo-2-c hlor 1 ¢y loh xe ¢
::l/k

(]
S) /@ 4) | 6-Bromo-1-chloro cyclohexene
Br

Note: Correctly match P, Q, R, S with 1, 2, 3 & 4 and give your answer in integer

values

If
P Q R S
4 1 2 3

Then vour answer is [4123]

ANSWERS
1 2 3 4 5 a 7 8 9 10
c D D A | ABCD | ACD | B AC A 9
11 12 13 14 15 16 17 18 19 20
6 3 3 3 6 | 3412




PAPER-2
SECTION- |
(ONE OR MORE THAN ONE)
Each question has FOUR options for correct onswer(s). ONE OR MORE THAN ONE of these four opfion(s) is (are) correct
option(s).

For each question, choose the correct option(s) to answer the question.
Answer to each question will be evolucted according to the following marking scheme:

Full Marks : +4 If only (all) the correct option(s) is (are) chosen.

Partial Marks: +3 If all the four options are correct but ONLY three options are chosen.

Partial Marks: +2 If three or more options are correct but ONLY two options are chosen, both of which are correct
aptions.

Partial Marks : +1 If two or mare options are carrect hut ONLY one option is chosen and it s a correct option.

Zero Marks : O If none of the options is chosen (L.e. the question is unanswered).

Negative Marks: -2 In all other cases.

1. Choose the CORRECT statemenl(s) regarding given reaction scheme

an KOWH / A l) NaOH / 11

IM] — vl

ii h][erahn

™ Filtrate 4 HC1 —
CH & ma r /] )

(acyclic + mpoung

A) [M] hag a chiral center with absolute configuration S

B) [N] can show geometrical isomerism

() The precipitate which filtered off in above scheme has S4 element of
symmetry

D)[M] has eight carbons in its principal chain with locant at fourth position.




Choose the CORRECT statement(s) regarding Vanilin
OH

H
D/

O vanilin [P

A) [P] can be obtained as a major when 3,4-dihydroxy benzaldehyde treated
with one equivalent of NaOIl and one equivalent of MeBr

B)[P] can be obtained as a onc of the product when 2-methoxy phenol is treated
with chloroform and aq KOH

C) Positional isomer of [P] can be obtained when 3,4-dihydroxy benzaldehyde
treated with one equivalent of NaOH and one equivalent of MeBr

D)[P] ¢ a be obt: ned - then .’ 4- lihye -oxy benzaldehvd» treate two equivalent

of Na',ii o d one equiv alent .f1 [eBrillowe | by aci icy or up

Choose the correct options regarding major organic products of the given

elimination reactions

Br

NaOEt o NaOEt
— = [P] — Q]
EtOH/A aiajoé EtOH/A mijar
Bro,, NaOE o NaOE(
— » [R] — > [§]
EtOH/A major -.,,’f‘ EOIVA major
A)[P]&]Q] are identical B)[P]&|R] are enantiomers

C) [Q]&]S] are enantiomers D) |Q|&[R] are enantiomers




A termmeso describing an achiral member of a collection of diastereomers that
also includes at least one chiral member, they are optically inactive. Meso
compounds may be acyclic as well as cyclic stereoisomers. A meso compound
is achiral because at least one of its conlormer has either a plane or a centre of

symmetry, which among the following can have meso isomers

cl
Cl Cl
Ph COH
Cl Cl
1"\) Ph COzH B) cl
oH  OH Ph coH
HO,C CO;H
C) or :: HO,C Ph

The compound |A} with sar (Cinigur) gives two organic producs upon acidic
hydrolysis, identify correct statements regarding to the products and reactant
A)The reactant [A]can give addition product with HHCN

B) One of the isomer of |A] is optically active

C)Both products reacts with Grignard reagent

D) One of the products gives positive iodoform

In the below given reaction partial structure (without methyl substituents and
double bond) of the final product is given; identify the correct slalement(s)

regarding the product




partial structure of the product

product have only C and H
A) There is a double bond between C7 and C8 carbon atoms
B) There 15 a double bond between C8 and C9 carbon atom
() There are methyl groups at 4™ and 9™ positions

D) All are correct

Which among the following can yield the more stereo chemically pure product?

meth noelysis

-

\J\/\/B NaOMe/MeOH
r —
B)

Br NaOMe/McOH
Refluxing in E¢OH

D)

Choose the correct options regarding the given scheme?

LN/ A
HY/H0/ A F] 2 N:(!DH +Bry = H
—-— [€] ¥ liberate €O, 3 NaNOy = dil HCL O °C i
L15] l with NaHCO, % HyO, warm
= p]
1.[H]
LI LR e ol

150, [L] is metamer af [E]

A) [p]=S0Ch [q] =Mg/dry ether  [1]=1.HCHO; 2. H"

B) [p] =KBr+ H:80: [q]=AgCN/DMF  [f]=H:O /A




C) [p] = PBr; [q] = Mg/dry ether [t]=1.COz; 2. H
D) [p] = B [q]=NaCN/DMF  [r]=H;0'/A

9. Choose the correct option about [P]

Me,N
OH 1. Mel
2. Ag 0, H0, A
[P]
R Major
MeO [P] respond to 2,4-DNP test

A) |P] can exhibit geometrical isomerism

B) [P] can respond to iodoform test

C) [P] or roaction vithT H201 g sest o geor ietri sal “vu. ers
D) All

10. Which among the following the rotational energy barricr around the indicated

C-N bond is more than the [P]

,Ola,ble




Do

SECTION- i

(NUMERICAL VALUE)
The answer to each question is « NUMERICAL VALUE
For each quastion, enter the correct numerical value (in dacimal notation, truncated /rounded off to the second decimal place;
e.g. 6.25,7.00, -0.33, -.30, 30.27, -127.30) designated to enter the answer.
Answer to each guestion will be evaluated cecording 1o the following marking scheme:
Full Marks: +3 If ONLY the correct numerical value is entered as answer.
Zero Marks: 0 in all other cases.

Il.  Organic compound [M] has the following data
i) Molecular weight is 149, it contains only 3 elements
ii) it can rotatc planc polarized light (chiral)
i) [M] a oxidatic n wit hota'kal 2e K An04 produces her-aic acid
iv) [M oo e prep ared Ty trea! ng carbe ayl con couw d v ithr etl vl ar ine followed
by Nr 3114
Write the number of possible structures for [M] (excluding sterco isomers)

12, Write the number of resonating structures for the given carbanion where negative

charge on the 2° carbon atom.
— ©
R

N

13.  If x is the number of different types of protons in structure [P] and y is the different
types of protons (only structurally different but not magnetically) in structure [Q]

what is the value of y/x
o Br O

Ph o

o
Q
[Pl |




14.  In the below reaction product mixture contains ---- number of alcahols

O 1. O; (excess)
‘ 2. Zn+H,y0
—————— = product mixture
3. CII;MgBr (excess)
O 4. NH,Cl (workup)

consider only given
eanonieal form (complete ozonolysis)

SECTION - Il

(COMPREHENSION TYPE)
This section conteins Paragraphs Questions, Based on each paragraph, there are 2 questions. Each questicn has 4 options (A}, (B),
[€) and (D) for its answer, out of which ONLY ONE option can be correct.
Marking scheme: +3 for correct answer, O if not attempted and -1 in all other cases.

Paragraph For ' Justions 5 & ' 5

Compound [P] with molecular formula CiHgO reacts with dilNaOH gives [Q]
(CzH40). Q] Gives positive tollens test and also gives positive hromine water test.
[Q] on treatment with H»/Pd gives [R], [R] on reaction with acetic acid in presence of
con HaSOugives [S]. [S] on condensation with para-anisaldehyde gives [T] (% of C in
T is 74.45)

15.  Choose the CORRECT statement among the following

0
o 0
H /\)J\H \)I\
A) [P] B) [P] o [P D)A& B

16.  Choose the CORRECT statement among the following
A) |8S] can rotate the plane polarized light
B)[R] is having 7 carbons in its principal chain (as per IUPAC)




I L\/
= 0

MeO [T]
D) All
ANSWERS
1 2 3 4 5 3 7 ) 10
AD BCD AC ABC | BCD B CD AD
11 12 13 14 15 16
3 3 2.33 15 B




SECTION- |
(ONE OR MORE THAN ONE)
Each question has FOUR options for correct onswer(s). ONE OR MORE THAN ONE of these four opfion(s) is (are) correct
option(s).
For each question, choose the correct option(s) to answer the question.
Answer to each question will be evoluoted cccording to the follawing marking scheme:

Full Marks : +4 If only (all) the correct option(s) is (are) chosen.

Partial Marks: +3 If all the four options are correct but ONLY three options are chosen.

Partial Marks: +2 If three or more options are correct but ONLY two options are chosen, both of which are correct
aptions.

Partial Marks : +1 If two or mare options are carrect but ONLY one option is chosen and it s a correct option.

Zero Marks : O If none of the options is chosen (L.e. the question is unanswered).

Negative Marks: -2 In all other cases.

1. Choose the CORRECT statement(s) for the given reaction scheme

1.aq NaOH A P A
P Q| ry  OEA L g
-0,

CH0, 2H (vorkup) € HO;,
unsaturated
lactone

gives CoHyy0
iodoform test

A)[S]is (¢ thonyl empcandw ic is r.ore reac ive 1an (i8] ow cds weleophilic
additior 1cac ons
B) Four stereo isomers possible for [S]

C) Two structural isomers of [P] can satisfy the above reaction scheme

[e]

o

D) [P]is ‘=

Z Choose the CORRECT options regarding given scheme?

C:Hy»
Uy PAC
1. BH, THF 1. Mg(OAS, 11,0
® (P 11
majar 2000 e 2 NaBH, i
Lo, [2] is n positional isvmer of [R]
2. 2011,0

o

/IJ\ Other product

1 mole




-
A))\/ — Pl

B) [P] can exhibit geometrical isomerism
C) |Q] can be oxidized with PCC

D) other product in reaction scheme is 2 moles of formaldehyde

Choose the CORRECT statements regarding given scheme

HNO; + H;80, u
irl 3+ H,80y 0] (u) IR] o 181
CyHBrO
aromatic compound N“?!“ NaOH
15°C 150
O,N
N No reaction
4
0

A) [R] ma 'S] are liaste zomer
B) [U, is hyt -azine hydr ~-' .ide
C) [P] can respond to the iodoform test

D) [Q] is 2-bromo-4-nitro acetophenone




4.

Choose the CORRECT statement regarding given intramolecularaldol condensation

) o o
dil NaOH / A dil NaOH / A
B
path-i o path-ii

A) Path-1is better than path-ii

B) In path-i primary carbanion is intermediate which is more stable than the
carbanion formed in path-ii which is secondary, se path-i is major path

C) Path-ii is better than path-i

D) In path-ii more substituted double bond is formed in final product which is more
stable than the less substituted double bond product in path-i

Choose th : TORKE 1 0 uons weg wmy the given scheme

3]

<120 (v

T 1. C3HgO (y)

L. Na 1. L0 (x
(“Slln _— [P] M-_ [Q]
-H, € H,;0 (3° aleohol)

contains benzene ring

gives unsaturation test TLCH O

hetero cyclic x, v and 7 are structural isamers
compound

18]
alevhol
C1Hy20 (aleohal)

A) [Q] & [R] can be chain isomers

B) [Q] & [R] can be positional isomers
C) [R] & [S] can be a positional isomers
D) [Q] & [S] can be a chain isomers




6. Choose the CORRECT statement about the given scheme (consider major organic
product in every step

1. LiAIH, S

Phenyl alanine ™ Cocl [Q]
(Natural isomer) 2.H' (work up) -HCI
1. NaH (2eq)
2.H" (work up)
[R]
CyHy3NO,

eyelic compound

A) Compound [R] is having chiral centre with s configuration
B) [R] is having Ester and amine [unctional groups
C) [P] on treatment with HNO; followed by heat gives compound [X] which gives
positive fehilings test
D)[Q] ci. respe.d o oo lLocarb Dolfoe test and negative ceric ammonium nitrate
test

F

{a0Et/ a) A
_— £ il ==
= : 1Q]
CioHys

2 [Q] is a structural isomer of [F]
tn [P} s, Ch ho.nds in [Q] alsv 8 C-H bonds can involve
can invalve in

oo in hyper conjugation
7 hyper conjugation L e

A) [Q] cannot exhibil geometrical isomerism

B) Three fransition states are formed during the conversion of [P] to [Q]
C) [Q] on reaction with Bayers reagent gives twao sterco isomers

1) Reductive ozonolysis of [Q] gives symmetrical diketone

g, Identify [R] (major) in the given sequence
= A 1.04 (excess) NH.-OH
I = [P Q) — (R]
S Dieals-Alder .20 +1L,0 CH,NO
aromatic

Mujor




05 FL O N
TR
A) B) Q) D) =

9 In the given elimination reactions which can be taken as example(s) of regioselective
but not stereo selective.

Ph oOH

H,S0,

A)

OH OH

)\/ H,80, H,50,
—x )\/ T
C) Ph A D) =

10.  Choose the CORRECT statement regarding given scheme and consider major
organic product in each and every step

diethyl melonate {CH;3),NH
B ESREWARS B o e (]
CaHLO NaOEt/ A ;
¢ CryHygOy € HysNOy

[P] gives positive tollens
&

negative fehilings test 1. LiAlH,
2.1 (workup)

m HCHO (5]
BF (cat) .
€31 oNO, v CizHgNO,
A)R] can show optical isomerism
B)conversion of [Q] to [R] is a conjugate addition

() Degree of unsaturation in [Q] 1s 7




SECTION- II

(NUMERICAL VALUE)
The answer te each question is  NUMERICAL VALUE
For each question, enter the correct numerical volve (in decimal notation, |runcured/rnunded off 1c the second decimal place;
e.g. 6.25,7.00, -0.33, -.30, 30.27, -127.30) designated to enter the answer.
Answer to aach question will be evaluated according 1o the fallawing marking scheme:
Full Marls: +3 If ONLY the correct numerical velue is entered as enswer.
Zero Marks: 0 in all other cases.

11.  Consider the given two molecules

Llw \ :
Py - H —C
= H \H
m o

If [X] is the position of —OH group in [I] and[Y] is the position of —=C1 group in [11]
then what is the value of [X] +[Y] (Take all the positions as per IUPAC rules)

12. How many of the following are chain isomers of




13, Number of meso isomers possible with molecular formula CgHj2Clz

14.  How many out of the given structures give 5-Kelo-2-methyl hexanal upon

ozonolysis?
CH, CHy CH, CH,
CH,
H,C H;C CH,4
CH, CH, CH,
CH, CH,
CH,

JECTION N
twwfPRE «icxafON | YPL,
This section contains Paragraphs Questions. Bosed on each paragraph, there are 3 questions. Each question has 4 options (A}, (B),
(C) and (D) for its answer, out of which ONLY ONE option can be correct.
Marking scheme: +3 for correct answer, O if not attempted and -1 in all other cases.

Paragraph For Questions 15 & 16

The compound [A] (Cs130s) is called levulinic acid gives effervescence with aq.
NaHCO; and gives orange colour compound with 2,4-dinitrophenylhydrazene and
docs not provide silver mirror with Tollens reagent. which undergoes the tollowing
sequence of reactions. Under acidic conditions [A] converts into the compound [B],
which neither give effervescences with ag. NaHCO; not orange colour with 2 4-
dinitrophenylhydrazene. The compound [B] on the loss of waler molecule yield
compound [C], which on keto-enoltautomerism furnish an aromatic compound [D].

H,0

1A] = [B] €] =—== |n|
(CeH,04) keto-enol

(C5HgO3)




15.

Number of SP? carbon atoms present in the compound [D] is

)4

A)2

16.  The position of carbonyl carbon in the reactant |A] is
A)2
ANSWERS
1 2 3 4 5 6 7 8 9 10
o] A AC CD ACD AC C B ABC
11 12 13 14 15 16 17 18 19 20
4 5 5 2 C C




PAPER-4

SECTION- |
(ONE OR MORE THAN ONE)
Each question has FOUR options for correct onswer(s). ONE OR MORE THAN ONE of these four opfion(s) is (are) correct
option(s).
For each question, choose the correct option(s) to answer the question.
Answer to each question will be evolucted according to the follawing marking scheme:

Full Marks: +4 If only (all) the correct option(s) is (are) chosen.
Partial Marks: +3 If all the four options are correct but ONLY three options are chosen.
Partial Marks: +2 If three or more options are correct but ONLY two options are chosen, both of which are correct
aptions.

Partial Marks: +1 If two or mare options are carrect hut ONLY one option is chosen and it s a correct option.
Zero Marks: O If none of the options is chosen (L.e. the question is unanswered).
Negative Marks: -2 In all other cases.
1. Which among the following can yield the aromatic compound?

1. Br; /hy

2. Ale KOH 1.0;

| il = 2. Zn/H;0
3.NBS/ ROOR »
A) ANgTT o 3. NH,-NH, /A
10
2 Zn/l ,0
.0y /A\ -——
2. Zn/l,0 NH
—— 3.
3. NH;-NH,
O D) NH,

= Which among the following path b is better than path a to achieve target molecule
as a major product (Ph = phenyl group)

Ph—C=C—H Na/Hg NHy H; / Lindlar Catalyst S
- path-a . path-b -
A) target
B)
A Ph a1/ MeOH (sotventy  © /——\ +  Nal{MeOH (solvent) B
By ——> | pP{ Ph' Ph
Br path-b 1 i path-a

target Br




)\ X,/ hy L T 5
_ . :
X =CI path-a ! )\/X ’

(‘“) Tal'g(‘l
D)
e T ;
ii CA\/CIH Br; / CCly (solvent) E )\/CH;;E Br; / MeOH (solvent) /‘\\\Q/CHZ
3 patiich I HiC Y i pathea HyC
e B
target

Consider the organic products obtained in the given reactions and choose the
INCORRECT statement(s)

Consider cach reaction gives 100% yicld

Reaction-1 Reaction-2
HsC CH
H ICH3 RH.-THF 2 L Hg{OAc);, H,0
= - e
— —
L, B0 oW W . Lo

A) In reaction-1 given alkene is cis, water addition is syn addition so product formed
is meso

B) Two fractions obtained (consider only organic compounds) when we distilled out
the product mixture of the reaction-1

C) Diastereomeric mixture formed in the reaction-2

D) Two fractions obtained (consider only organic compounds) when we distilled out
the product mixture of the reaction-2

Compound B has molecular formula CsH19Q and does not possess any m bonds.
When treated with con HBr, cis-1.4dibromocyclohexane is produced. [dentify the
structure of compound B.

O
A) B) C) a D) d




Analyze the following data and choose the CORRECT option(s)

Compound [X] Compound [Y]

M.F: C4H;0 (acyclic compound} M.F: C4H,O (acyclic compound)
(ives positive tollens test Gives positive tollens test

Gives positive bromine water test Gives positive bromine water test
Can show lautomerism Cannot show tautomerism

A) [X] & [Y] are positional isomers
B) [Y] is an aldol condensation product of acctaldehyde
C) [X] on treatment with D3O+ number of replaceable hydrogens with Deuterium is 4

D) [X] & [Y] arc chain isomers

Analyze the following data of the following hydrolyzed products choose the correct
aptions
o] ",
& oy 8y JLOH TN L X
1

R
1 g .
H NH,
NH, o X [¥]
Dipeptide

° R,

v b

If the dipeptide first treat with HNO; and thenhydrolysis is carried out we got lactic
acid and [Y]. [Y] on heating gives 2,5-diketopiperazine.

A)R;=H & R:=CH; B) Ry =CH3:& R: = CH;
O R =CH;& R:=H D)Ri=H&R:=1

Among the following how many of them are correctly matched with its major
product

1. Hg(OAc), o
R .

2, NaBH,

A) HO OH HOH,C




(o]
B) o ‘OH

© CHOD
BF,
H:CACOZEt — ..
o H CO,Et
)
HO OH

0

1, Bayers reagent
N — " s
HO A CoH T &
b)) ) o

Choose the CORRECT option(s) among the following regarding given scheme

Br » Ag' /A
— — — = |Q
b GBro T

positive tollens test and
positive Br; water test

A) During the formation of [P] 3° carbocation rearranges to 2° carbocation
B) [P] is having [ive chiral centres
() [Q] can show gecometrical isomerism

D) [Q] on reductive ozonolysis gives y which can show optical isomerism

How many of the following are more acidic than acetyl acetone?

o o o o o o
A])J\/”\H B)MOE' C)/”\/m D) )l\/uoz




SECTION- Il

(NUMERICAL VALUE)
The answer to each question Is o NUMERICAL VALUE
For each question, enter the correct numerical value (in decimal notation, runcated /rounded off fo the second decimal place;
e.g. 6.25, 7.00, -0.33, -.30, 30.27, -127.30) designated 1o enter the answer.
Answer to each question will be evoluoted according to the following marking scheme:
Full Marks: +3 If ONLY the correct numerical value is entered as answer.
Zero Marks: 0 in all other cases.

10. Number of -Cl atoms present in the Major organic product obtained in given reaction

is?
uv P( 5 . d t)
+3Cly, ——— major arganic produc
2 TS00K I g pi

1. The rate law for the substitution reaction of optically pure 2-bromobutane with
NaOH in 75% ethanal & 25% waler at 30°C is, R =3.6x107 [2 — bromobutane]
[OH ] +7.0%10 ¢ [2 - bromobutanc]. Assuming that SN'&SN? reactions take place

with 100% recemisation and 100% inversion respectively, find the ratio of
percentag . invert d tor tent. 1 p dduc 3 in 0.5M NaOH?

| = NaCN
e (excess)

=~  Product [P]
12 F

Find the dipole moment of product [P]

13.
OH
() CHCIyNaOH
A) s [
CH,
OH
Ph—NZ=NCI
B) (B)

Mild - basic medium

Double bond equivalent of A + B =




] 1.
Q 1. LiAlll, Ll Cone 111

= —_— A B
4# 2. H,0'
i 3 2, CI-@-NO: (product ontaining O)

In the above reaction, the ratio of C to O in the molecular formula of B is .

SECTION -1}
(COMPREHENSION TYPE)
This section contains Paragraphs Questions. Based on each paragraph, thera are 2 or 3 questions. Each question has 4 aptions (A),
(B}, (C) and (D) for its answer, out of which ONLY ONE option can be correct.
Marking scheme: +3 for correct answer, 0 if not attempted and -1 in all other cases.

Paragraph For Questions 15 & 16

Scheme-1

1 mole

a [o]
’ )I\ i )j\
H H
1 mole 2 mole
Scheme-2
&
\\‘:‘? 1 mole
[R]
1 mole o
shows. + )J\
geametrical isomerism H H

IS]

1 mole 1 mole




Choose the CORRECT statement(s) regarding Scheme-1
A) |P| can show geometrical isomerism
B) [Q] can respond Lo the tollens reagent

O)[Q] contains two ketones and one aldehyde group

D) Number of carbon atoms in principal chain of [Q] is 5 (as per IUPAC)

16.  Choose the CORRECT statement(s) regarding Scheme-2
A) [R] in scheme-2 is structural isomer of [Q] in scheme-1
B) [R] can show both gcometrical as well as optical isomerim
C) [S] can show optical 1somerim
D) [S] can respond to the iodoform test
ANSWERS
1 2 3 4 [ 5 T s T Iy 10
ABD | AC,  .BCD B | JC | C | ACI | £ A5 c
11 12 13 14 15 16 17 18 19 20
6.14 4] 14 2 BD ABCD




SECTION- I
(ONE OR MORE THAN ONE)

Each question has FOUR options for correct answer(s). ONE OR MORE THAN ONE of these four option(s) is (are) correct
option(s).

For each question, choose the correct option(s) to answer the question.

Answer to each guestion will be evaluated eccording to the following marking scheme:

Full Marks : +4 If only (all] the correct option(s) is (are) chosen.

Partial Marks: +3 If all the four options are correct but ONLY three options are chosen.

Partial Marks: +2 If three or more options are correct but ONLY two options are chosen, both of which are correct
options.

Partial Marks : +1 If two or mare oplions are correct bur ONLY one option is chosen and it s a correct option.

Zero Marks - 0 If none of the options is chosen (i.e. the question is unanswerad),

Negative Marks: -2 In all other cases.

L. In the following reaction reactant(s) [Q)] is/are

cHy
Q1 NaOE/EtOH Q
0y

CHI Ha);

(Only roduc |

CH, CI, cm, CIl,
H : el = cl =
1 ; Mgy
A)  CHCH), B) CHEH), C)  CHECH), D) CHCHy),
Choose the CORRECT statement(s)
Ph 0 Ph
\r \r H,0™ dil NaOH / A P
$ s ———— | mixture of products] ——> (F]

>< Ci7H 140

A) In mixture one of the products shows positive iodoform test

B) In mixture one of the products shows positive tollens & negative [ehilings test
C) [P] on reaction with hydroxyl amine gives oxime that can have 4 stereo isomers
D) Number of double bonds in [P] is 10




Choose the CORRECT statements regarding the given scheme

Hy / Pd-C H,
IRl 2 Pl = | Q]
Cal 0 CHO indlar catalyst Cally0
Optically inactive Optically active Oprically inactive

A) |R] can be oxidized (with PCC) in to optically active carbonyl compound
B) Oxidized (with PCC) product of |Q] can show tautomerism
C) [P] contains triple bond which contains at 4™ position (as per IUPAC)

D) [Q] can give white turbidity immediately with Lucas reagent

Choose the CORRECT options regarding the given scheme?

o
CO,Et FtO" con H 80, C A
O, | - S g
0 CO,EL -C0O;

0 CyHyy05 () o]

Major neoduet
A) Forr +~ of [P] san xamp! o conu nsatior rea tion
B) [P] can resond to 2.4-Di~r est
() Conversion of [P] to [Q] is an example of isomerization

D) |P] is an cxample ot beta keto ester

Choose the CORRECT option(s) regarding the given scheme
o

1. LiAlH, )k

maleic acid ——————— = [P] ———— > [Q]

2. Hy0 work up TsOH (H' source)
1.0,
2,20 /H,0
- H;0' . NaOH /A
[T] - 18] = [R]
C4HO,
major

A) |T] can show optical isomerism
B) [T] contains three functional groups
C) [T] can decolourise the KMnOy colour

D) [T] up on reaction with NH2OH (excess) gives four diastercomers




Choose the CORRECT options for the given reaction scheme

. ] HINO, /A
Phenyl alanine M‘- [P — Q]

(natural isomer})
BryH'

NaOEt/ A
181 -T 1

A) |R] & [S] can show stereo isomerism

B) [S] can show tautomerism

C) [S] also can be prepared by crossed aldol condensation between benzaldehyde and
acetaldehyde

D) [S] is more reactive than [Q] towards nucleophilic addition reaction

Choose the CORRECT statement for given scheme

0 : :
1 E0°/ 1OH
JA R R -1y
JEt C B0y 2dil 0N (4
5 sHg Y
A)|Q] is less reactive than cyclopentanone towards CH;MgBr
B) [Q] on reaction with CH;MgBr followed by work up gives 3° alcohol

C) [Q] on prolonged heating with D3O+ three hydrogens from [Q] exchanged with
deuterium

D)[Q] can show geometrical isomerism

How many of the following reactions are correctly matched with its major organic
product

Et
4

Diethyl amine \TA

_—
p-TsOH (cat)
A)
[9]
Br. o HO,C

waork up with acid

B)




A PPh3/A : : LN
—_— 3

HLC CH;

Q) H,C CH,
ljr
f\/g\\/UH Nall (1 eq) (4]
D)HO ™ 1o
SECTION- Il

(NUMERICAL VALUE)
The answer to each question is « NUMERICAL VALUE

For each guestion, enter the correct numerical value (in decimal notation, truncated /rounded off to the second decimal place;
e.g. 6.25, 7.00, -0.33, -.30, 30.27, -127.30) designated to enter the answer.

Answer to each question will be eveluated according to the following marking scheme:

Full Marks: +3 If ONLY the correct numerical value is entered as answer.
Zero Marks: 0 in all other cases.
CH, CH, Br CH,
CH. Br. CH, Br
B Br- o Br \r CH, Br CH;, CH,
CHj CH, — r
9. M N) s [o] @

Find the sum of position number of (according to TUPAC rules) for both Bromine
atoms in given all compounds

(Note: In [M]. Position of (Br-) atoms =1 & 2
In [N], Position of (Br-) atoms = 3, 4, sum will be = 10) for [M| & [N]

10.  In the given Position isomers of molccular formula C,H,Br,, count the isomers in
which position (locant) of double bond as per the IUPAC is changed with respect to
given structure

Br

CH;
Br

H
Br. Br
CH,Br CHBr
Br




Br H H
H H
H
Br%cHBr %CBT; j,,//J\CB'B
H Br H

The optical rotation of the given compound is?
CO,H

HO
OH

Pseudoephedrin, a natural alkaloid used as nasal decongestant. When we treat the
pseudoephedrin with Hoffman elimination condition gives [H](C,H,,0). However H

does not decolorize Br, water and does not form an oxime derivative. Number of

stereoisemers (o' Aing T magsib's S [H 1s?
(: 1
> . - joffma nelim’ .ati n conv tion
| P I:-IHCH3 (CoHy0)
Psedoephedrin

How many of the following synthesis will fail to give following as final product

NO2
1) HND 3/H S0,
-
2) CH4COCUAIC] 3

1) 3) Zn{Hg), HCI

1) NBS, CCl 4,light
—

2) NaOEt, EtOH, Heat
3)Brp, FeBr 3




NO3
© 1) HNO 3, H2S04
— et .
2) CH3Cl, AlCI
3 3 ChHg

SECTION - Il
(COMPREHENSION TYPE)

This section comains Paragraphs Questions. Bosed on each paragraph, there are 2 or 3 questions. Each question has 4 options (A),
(B), (C) and (D) for its answer, out of which ONLY ONE option con be correct.
Marking scheme: +3 for correct answer, O if not attempted and -1 in all other cases.

Paragraph For Questions 14& 15

CH,
P w1

H ating

N
— [R] - ~ Sacc arine

14.  Choose the INCORRECT statement
A)[P] & [Q] obtained by from toluenc by clectrophilic substitution reaction

B)Since —Cl is better leaving group than —OH; SO:H will get substituted on benzene
ring in first step

CO)[P] and [Q] are positional isomers
12) SO-CI will get substituted in first step

15.  Choose the CORRECT Option
A} |P] is the ortho isomer
B)[Q] is the ortho isomer
C) Number of oxygen atoms in [S] is 3

D) Number of sp® atoms in saccharine is 7




SECTION- IV
(MATRIX MATCH)

Ecich question has TWO (02) matching lists: LIST-1 and LIST-II.
FOUR aptians are given representing matching of elements from LIST- and LIST-II.
Fer each guestion, chcese the cption corresponding to the correct matching.

Full Marks : +1 If OMLY the option corresponding 1o the correct match(es) is(are) chosen,
Zero Marks : 0 If none of the opticns is chosen (i.e. the question is unanswered).
Negative Marks : =1 in all other cases.

16.  Match the final organic product of given reaction in column—I with appropriate
percentage of in column-I1
(data C = 12.00 amu, N = 14.00 amu, H = 1.00 amu)

Column-I Column-II (% of elements)
A) LNHy Py |%ofNisll.56
\/”\ A, LiAlH,
3.NH,CL
B) 1 Ml,iA Q) |%ofCis79.3
Q) o \Br 1. Ag 'f)z R) |% of lis 3.
2.0,
D) T ; :Li? S) % of C is 78.46
T) |% ofHisR8.47
ANSWERS
1 2 3 %4 5] (9] 7 8
CD ABC CDh ABD BCD AC AB ABD 21
11 12 13 14 15 16
A-PQ
B-RST
(4] 4 3 B A
C-RSR
D-PQ




a
1

SECTION- |
(ONE OR MORE THAN ONE)
Each question has FOUR options for correct answer(s). ONE OR MORE THAN ONE of these four opfion(s) is (are) correct
option(s).
For each question, choose the correct option(s) to answer the question.
Answer to each question will be evoluoted according to the follawing marking scheme:

Full Marks : +4 If only (all) the correct optien(s) is (are) chosen.

Partial Marks: +3 If all the four options are correct but ONLY three options are chosen.

Partial Marks: +2 If three or more options are correct but ONLY two options are chosen, both of which are correct
aptions.

Partial Marks : +1 If two or mare options are carrect hut ONLY one option is chosen and it s a correct option.

Zero Marks : O if none of the options is chosen (i.e. the question Is unanswered).

Negative Marks: -2 In all other cases.

1. The main product of the following reaction is
CN

() DIBAL -H
0 PR )

\ .

_HO
CHO CH=NH
CHO
OH . Q
i OH
A) CHO B) C) D) o

24 A carboxylic acid ester is prepared commonly by reacting a carboxylic acid with
excess of an alcohol in the presence of a small quantity of a strong acid such as conc.
11,50, as a catalyst. The reaction is reversible and generally the equilibrium constant
for the esterification is close to 1. As it is reversible reaction, different method are
used to increase the yield of ester. It is established that the mechanism of
esterification under such conditions involves initial protonation of the acid followed
by the attack of the alcohol as a nucleophile.

0
0 X )L
H R
)J\ H *+ R—OH =——= g~ g~ +HO

R o
The CORRECT statement(s) is/are

A) When csterification is carried out using molar ratio of acid and alcohol as 1: 10,
the yield of the ester with respect to the acid should be close to 90%.




B) The function of conc. H,S0, is also to increase the free energy change of the
reaction and thereby increasing the equilibrium constant.

C) When an ester is heated with acidified water the protonation will be more
favourable at the acyl oxygen atom than at the alkoxy oxygen atom.

D) When butyl hexanoate is heated with a large excess of methanol in the presence of
a small quantity of cone. H, SO, methyl hexanoate is the major product.

OH

. H'1H20
+ PhNgoll ———= X —

NH2
Possible final product(s) is /are
A) Phenr! ™\ Aniline

1o—<j— H

CORRECT statement(s) among the following is/are

C) P-amino phenol 1)

A) ThepKa of -COOH group in an o —amino acid is lower than the pKa of acetic
acid.

B) Prolinc is an example of aromatic heterocyclie ring containing amino acids

() The pentaacetate of glucose does not react with hydroxylamine

D) a—D—(+)—Glucopyranose and f—D —(+)—Glucopyranose are differ in their
configuration at C» position.

Which of the following polymer docs not has Vinylic monomer unit(s) ?
A) Acrilan (PAN) B) Polystyrene
C) Nylon D) PVC




Biodegradable polymer which can be produced from glycine and aminocaproic acid
is:

A) PHBY B) Buta-N
C) Nylon 6, 6 D) Nylon 2- nylon 6

The CORRECT order of resonance stabilization for RCOCI (acid chloride),
RCOOMe (ester), RCONH: (amide) is?

A) Acid Chlonide > Amide > Ester  B) Ester > Amide > Acid Chloride
C) Amide > Ester > Acid Chloride D) Acid Chloride > Ester > Amide

Which reaction will nol provide a synthesis of 1,1-diphenylethanol?
o}

1) Et,0
)L + MeMgBr -
A) Ph”” “Ph 2H0"
o]
L0
)I 4 + Ph 1gBr —
B) Ph M 2N, C
g 1) Et,0
)J\ + PhCH,MgBr — >
) Ph H 2H,0°
9 1) Et,0
)J\ + 2PhMgBr
D) Ot 2)H,0"

Select the structure with correct numbering for ITUPAC name of compound
SH

SH SH SH
4 OH OH OH OH
5 ] 6 2 2 (3
[ 2 4 2 5 3 3 5
A) OH B) OH Q) OH

D) OH




SECTION- Il

(NUMERICAL VALUE)
The answer to each question is o NUMERICAL VALUE
For each question, enter the correct numerical value (in decimal notation, truncated /rounded off 1o the secand decimal place;
e.g. 6.25, 7.00, -0.33, -.30, 30.27, -127.30) designated to enter the answer.
Answer to eoch guestion will be evoluated occording to the following marking scheme:
Full Marks: +3 If ONLY the correct numerical value is entered as answer,
Zero Marks: 0 in all other cases.

10.  How many of the following will give precipitate with AgNO,(aq)?

+ -
NH ,CI
\I/I : ©/ ;  Impure chloroform
Cl
X Br B
} ro. .
Ph,CBr o/ ; T
=

I1.  An organic compound reacts with excess MeMgpr followed by 11,0 to give two
organic product of which one reacts with NaOl to give yellow precipitate and
OTHER DOES NOT. How many of the following compounds can satisfy this

condition?
YO\\/\

TOW HTOY I

(]

H

m

/jl/% /\Lr"\/\ PhTOY

v v vi

HTOY\ O
o
8 ~ !
0

Vil Vil




12. How many of the following are more reactive than p-nitro fluorabenzene with
NaOH?

&5 YT G

13.  Consider the following reaction:
R—-X+R'-ONa——R -0 —-R'+NaX
How many of the following set of R & R' fail to vield an ether as major product?

R R’
a) | Me(Ph)CH- Ph-
b) | PhCH, — PhCH, —
¢) | MeCH=CH- Me(Ph)C=CH-
1 [Ph— i 0l eCol = |
= Mel- _“_t c-y f |
H | Me,CCH,— | Me,CH— |
g |E— Ph, (Me)C —CH, —

14, How many of the following reactions are CORRECT?

/”\/\/ J‘k/\/MgBr
eat. HT D/> + H,0
1 HG/\ T A - “3‘3\)\0 4

Q.
(o]
H.  oH
Br Br
NaBH,
MeOH, 26°C




SECTION - Il
(COMPREHENSION TYPE)

This section contains Paragraphs Questions. Based on each paragraph, there are 2 or 3 questions. Each question has 4
options (&), (B), (C) and (D) for its answer, out of which ONLY ONE option can be correct.
Marking scheme: +3 for correct answer, 0 if not attempted and -1 in all other cases.

16.

Choose the appropriate reagent sequence from the given reagents pool to
complete the synthetic conversation given in the question number 15 and 16

Make sure to use strictly all the boxes given on the arrow. not more not less

Note: you can simply mention the numerical values corresponding to the reagents in
the boxes P, Q, R, S, and also in each stage consider major product.

1. NaBH, 5. HBr, ROOR, hv 9. NBS, H,0 13, 04

2, Bry, hy 6. H,0,, NaOH 10. Hg(OAc);, MeOH 14. CH,COOH
3. BHy THF 7. EtON«/EtOH, A 1. Conc. H,80,, A 15. H*/ H,0
4. Zn, F ,0 8 H,0 1,80, I SO, 12, r-E 101 ter BuC d, o

What is the value of [P + Q + R -S+T]
D
®&__ ) r

A)S B)7 )14 D) 10

‘What is the value of [P+ Q — R - §]

I — /\*
/\)‘\‘/\/ only organic product




5 B) 36 )9 D) 10
ANSWERS
L 2 3 4 S 6 8 10
A ACD | ABCD AC C D BC 5
11 12 13 14 15 16
3 3 5 3 B C




SECTION- 1
(ONE OR MORE THAN ONE)
Each question has FOUR options for correct answer(s). ONE OR MORE THAN ONE of these four option(s) is (are) correct
option(s).
For each question, choose the correct option(s) to answer the question.
Answer to each guestion will be evaluated eccording to the following marking scheme:

Full Marks : +4 If only (all] the correct option(s) is (are) chosen.
Partial Marks: +3 If all the four options are correct but ONLY three options are chosen.
Partial Marks: +2 If three or more options are correct but ONLY two options are chosen, both of which are correct
options.
Partial Marks : +1 If two or mare oplions are correct bur ONLY one option is chosen and it s a correct option.
Zero Marks - 0 If none of the options is chosen (i.e. the question is unanswerecd!),
Negative Marks: -2 In all other cases.
1.
Me ¥
(1 Me CH-M SH
- Me = P]. major
) o [PL, maj
Me Br
Me
sr
| Me— C -Ph ol Maj_r
(i H20 4, maj
Me Br

Identify the INCORRECT intermediate carbocation which does NOT [orm during
the reaction I & 11?7

Me . Me
| ® @ |
Me—cl:—cH —FPh Me—T —CH—FPh
A) Me B) Me
Me -
| @ @ |
MB—?—CH —Me MB—(I.‘ —CH—Me
€ Me D Me
2 Identify appropriate reagent A and B in the following reactions.

H;C OH

H,C

Et00C




A) A =LiAlH,;B = BH, Me,$ B) A = BH,Me,$;B = LiAlH,;
C) A =LiBH,;B=BII,Me,S D) A =BI, Me,S;B= LiBlI,

The possible struture of the aleohol is

OH
H
ron M50 progue Zndust
Heat
CH,OH
2 OH CH,0H QZGH!
A) B) : ) : D) OH

Which among the following new C-C bond formed in the product is/are?

aagt
A) CHaMg . + €O, [ 9y N
wridir 2
B) CHaCH + LH,CC31 — —_
CH3-OH
() CaHz + NaNH,
i CH;MgCl1
Ethylene oxide -
D) NH,CI

Protocatcchualdchyde with dimethy! sulphate in the presence of NaOH gives K along
with L and M. In this reaction product ratios can be controlled by the reaction
conditions. With excess of NaOH and excess of dimethyl sulphate, product L formed
exclusively. When one equivalent of NaOH and one equivalent of dimethyl sulphate
were used, K was formed in 87% vyield. The same reaction when carried out with
excess of NaOH and only one equivalent of dimethyl sulphate M was formed in 96%

yield.
Q
HO

-

HO

Identify the correct options




(o] H
K=
] = i
o~ I
A) OH B) ~
0 H
(o] H
] =
K=
COH O/
(o]
Q) =~ )] OH

When the following compound is allowed to stand in pentane, converted into a
constitutional isomer. Which of the following is/arc correct about the constitutional
wsomers ) and (E )?
o]
D/\/\N/R R Compouna B
|
H
O,N
Compound A

A) (A) & (B) are functional isomers
B) Both give same products on hydrolysis
() Hydrolysed products can be separated by aqueous. HCI/Ether in separating funnel
D) Hydrolysed products can be separated by aqueous. NaOH/Ether in separating
funnel

The product |S] in the following reaction can be represented as :

[e]
) N-K*
CH,
H,C o 0 _ g
CH,Br ii} (aq) KOH,

i) H,0"




CH, CH,

Hy CN HiC
A) CH,NH, B) CH,NH,
CH,NH, CH,NH,
H, G/\\r H, C/\":/
C) CHj D) CH5

The Fischer presentation ol D-glucose is given below.

CHO
H——0OH
HO—F—H
H——OH
H——0H
CHaOH
D - glucose

The correct structure(s) of § — L —glucopyranose is (are)

CHOH H
ngﬂ— -0, OH OHt —O ¢ 1 A f—con o 4—
[ C p0H \ | H )I |< CH3
H o H ™ H/ OH HO /1 H
HY _f} b H i S H
A) OH H B) ©OH OH C) H H D) oH
Identify the monomer in this sequence.
Monomer = Homopalymer Oy o Rl 9H =
Zn, H,0
CH,
M {;\‘4CHz
A) H,C CH, B) H,C
CH CH CH
HCF 2 H 3

=
5y CH, D) H;C CH,




SECTION- It

(NUMERICAL VALUE)
The answer to each question is o NUMERICAL VALUE
For each question, enter the correct numerical value (in decimal notation, truncated /rounded off 1o the secand decimal place;
e.g. 6.25, 7.00, -0.33, -.30, 30.27, -127.30) designated to enter the answer.
Answer to each guestion will be evoluated occording to the following marking scheme:
Full Marks: +3 If ONLY the correct numerical value is entered as answer.
Zero Marks: 0 in all other cases.

10.  What is the sum ol position number assigned to Bromine atoms while numbering the
parent chain in given structures?

Br Br Br
jb o 0
11.  Identif th= nositic 1isor ers fo th give - molec le (D)

Wj\ //_<: B LN N

Cl

T

ol ‘

cl
CIW CIW j/
=

12. A solution is prepared by dissolving 60.0gm of (++)-2-butanol in 200ml solution and
another solution by dissolving 50.0gm of (-)-2-butanol in 500ml solution. 50ml each
of these solutions are mixed into a polarimeter tube of length 500mm. What will be
the observed rotation for the solution if specific rotation of 2-butanol is 13.5". (in
degrees)

13, Consider all possible isomeric ketones including stereoisomers of MW = 100, All
these isomers are independently reacted with CH;MgBr (NOTE: stereoisomers are
also reacted separately and also consider no racemization of alpha carbon of the
carbonyl group during the reaction). The total number of ketones that give a racemic
product is/are




1. Cly, AIC
2. HNO, + H,80,
3. KOH
3H =

—_ s [T] + cH,COOH
4. Zn, HC1
6. Acetic anhydride (leq)

Find the number of lone pair of electron in product |T].

15, Total number of products (including both structural and stercoisomers) formed by
monochlorination of the following compound is...

CHy
" o
————————
monochlorination
SECTION- NI

(MATRIX MATCH)
Each question has TWO (02) matching lists: LISTal and LISTAII.
FOUR options are given representing matching of elements from LIST-1 and LIST-IL.
For each question, choc « the opuu: ool ~ heco cu o thing.
Full Marks + I ONLY 1l » optior correspc din to the arrect mat ies) i are] .o
Zero Marks 01 none of Il : optier is choser [(le .o Lo sticn isuna were ).
Negative Marks =1 all othe cases.

16, Match the appropriate reagents from column-I1 for the given conversion in column-I

Column-I Column-I1
A) P) KOH in EtOH/ A
— el
Br
B) Q) |Ag /H:0
T /J\/
Br
) R) |[(CH:):COK/ (CH31COH
—
Br OH
D) S) Aq KOH
/k“-/
Br




T) | 1. GIOK/BOH
2.1) BHy' THF
ii) HaOo/OH
ANSWERS
1 ) 3 P 5 6 7 8 10
B c AB AD AB | ABCD | BD D 15
11 12 13 14 15 16
A-Q
0 6.75 2 s w0 | PR
C-ST
D-P

il ¥ N8




SECTION- |

(ONE OR MORE THAN ONE)
Each question has FOUR options for correct onswer(s). ONE OR MORE THAN ONE of these four opfion(s) is (are) correct
option(s).
For each question, choose the correct option(s) to answer the question.
Answer to each guestion will be evolucted cccarding to the following marking scheme:

Full Marks : +4 If only (all) the correct option(s) is (are) chosen.
Partial Marks: +3 If all the four options are correct but ONLY three options are chosen.
Partial Marks: +2 If three or more options are correct but ONLY two options are chosen, both of which are correct
aptions.
Partial Marks : +1 If two or mare options are carrect hut ONLY one option is chosen and it s a correct option.
Zero Marks : O If none of the options is chosen (L.e. the question is unanswered).
Negative Marks: -2 In all other cases.
1. Match the resonance energies 67, 88 and 121 kJ/mol for the following compound
; N s
1] 1]

A)I-67 11-12 | TII-¢ 3 BYT 1211157, 1-83

C) 1-67, 11-88, 11I-121 D) I-121, 11-88. 111-67
2 ‘Which reaction is not appropriate for the synthesis of pentan-2-onc?

o
s JL 1) Et,0
gBr
AN + NMe, "
A) 2) H,0
o] o]
)J\/u\ 1) NaOEt, EtOH
gt OEt
B) 2) H,804, H,0,

Hg(OAc) ,
H,S0,, H,0

//’
PN L.

D) 2) Hy0,/NaOH




3. Identify which test are positive (1) or negative (-) forp— D — glucopyranose?
(Note: Here Positive means -respond to test
Negative means-Not respond to test)
1) 2,4 - DNP 2) NILOI /I 3) Tollen's test ~ 4) NaHSO,

A) |

| O]
s
N

B) [1 [2 [3 |4

]
e
=

Q) Uz 3 ‘:1 ‘ 1) 1

- |

—JZ\ ] 1 | Iy

4, Consider the following sequence of reaction
: MeNIl, (LA, | fy) - .
3-Methyl butane-2-one (X} o (Y )The final product (Y) is
Hc HO HaC N-Me
NHMe
A) H,C CHy B) HiC CH,
+
HC NH—Me HsC, NH —CH,
4
C) H,C CH4 D) H,C CH4
3
173 Step- ] Step-l !P
" B ep-
— + — 2 é == R—C + X
\ R “Nu \
X X Nu

Some statements about nucleophilic acyl substation of carboxylic acid derivatives
given below. Correct statement among the following is/are

A) For base catalyzed hydrolysis of ester, step-1 is slow step

B) For base catalyzed hydrolysis of acid chloride, step-I is slow step

AR I RO T L Ti ST R WP RRITTRL . (PR IL1 RNTINNET 1 S| S



~-CH,

Choose the CORRECT statement regarding the product mixture
A) One of the product gives positive DNP test

B) Both products gives the positive tollens test

C) One of the product gives iodoform test

D) number of SP? carbon atoms in hoth P and Q together is 8

An alkyl halide (X) on reaction with ethanolic sodium hydroxide forms an alkene(Y)
whichon © vther = a0 YBr g o the same alkyl halide. The alkene(Y) on
reaction * it. IIBr/pi roxid follo' ec by i action v ith1 [g: e fol' swe 1 by reaction
with HC -7 ;- duces mald hyde Z) here -onside the rea on del veen RMgX and
TICN i nuclec philic addit._ .. ..ot the _27 vase “eac“=i,. A-non the “lLowing Z can
be

CHO CHO
A) B #"CHO C) J\/CHD D) >r

Which is /are true for following reactions?

n—BuLi
(i) —= A+ B (B doesnotcontain bond)

. Cl—CH_OMe H,/Pt
(i) A =~ C

A) A is a homocyclic compound

B) D on treating with lequivalent conce. HI, produces a primary alkyl halide
predominantly

C) C does not decolorizes Br, — water
D) A is organometallic compound
The CORRECT statement(s) about the following species is (are)




0 OH o
PR SNF T e RN Ph‘/\‘lil
OH
(U] ) (L]

A) I is more stable than IT and 11T
B) IT and III are more stable than I
C) 11 and 11 are diastercomers

D) I is a tautomer of 1




SECTION- Il
{NUMERICAL VALUE)

The answer to each question Is o NUMERICAL VALUE

For each question, enter the correct numerical value (in decimal notation, truncated /rounded off fo the second decimal place;
e.g. 6.25, 7.00, -0.33, -.30, 30.27, -127.30)] designated to enter the answer.
Answer to each question will be evaluoted cccording to the following marking scheme:

Full Marks: +3 If ONLY the correct numerical value is entered as answer.
Zero Marks: 0 in all other cases.
10.  Consider the given reaction sequence

i J1PBry B0 ﬁ"”s
2; Nal, Me;CO
3) NaNa, DMF

THow many of the following are suitable as a [X]

ME\Q,OH Me\O...-OH Me...,O,_‘.OH
HO,,,, Me N - 'Q\
\ o] Me
HO OH ,&)
MB‘"‘O"’OH ﬁ Me:! ‘OH

Tow many isomeric aryldiaonium chlorides of xylene can be reduced o meta-xylene
by treatment with H,PO, , heat?

In pyrrole the electron density is maximum on X or Y carbons respectively. The sum
of X and Y is equal to

Consider the given reaction sequence

* 1 agueous dilute KMnO, (excess)
H* I A P 4 el

HO 213K

Number of secondary hydroxy!| group(s) presents in [Q] is




SECTION - 11
(COMPREHENSION TYPE)
This section contains Paragraphs Questions. Based on each paragraph, there are 3 questions. Each question has 4 options [A), (B),
{C) and (D) far its answer, out of which ONLY ONE opticn can be carrect.
Marking +3 for correct answer, 0 if not af d ond -1 in all other cases.

Paragraph For Questions 14 TO 16

Study the below three schemes and answer the given three guestions
Note consider major organic product in each case and move forward

1. CH3CVAICI
2.NaOH.H0 /A

H
N 3. Br, / CH,COOH
Y [P
Fs) 4. NaNO, / dil HCI (273K)
5. K1

1. Bry /Fe{mono halogenation)

I; ... meha _._ '‘wm)

' ==l
N 3.1C1 Fe(mo nh ogens on)
4. Nal I, H,C A
= A .

SoNalo, wtl HOL 2oy
6. H;P0,

1. HNO3 + Hy80,
2.1,/ Pd-C
cl 3. Bry / 1,0

4. NaNQ, / dil 1ICI (273K)
5.KI




Choose the CORRECT options regarding [P]

A) Sum of the positions of the substituents (as per IUPAC) in [P] is 11 if toluenc is
taken as a parent chain

B) [P] is having plane of symmetry (except molecular plane) in which five atoms are
going through plane

C) Sum of the positions of the substituents (as per IUPAC) in [P] is 12 if benzene is
taken as a parent chain

D) All

15, Choose the INCORRECT options
A)Rcaction of [P] with hot KMn(O, followed by decarboxylation with sedalime gives
[Ql
B) Reaction of [P] with hot KMnQ; followed by decarboxylation with sodalime gives
[R]
C) Reaction of [P] with hot KMnO; followed by decarboxylation with sodalime gives
positional isomer of [Q]
DAl
l6.  Choose -~~~ tectction mong he follo ing
A) Position of the iouide in v and <) 15 same (as per IUFAC)
B) Pasition of the —Cl in [Q] and [R] is same (as per [IUPAC)
C)[R] is having plane of symmelry in which plane is going through four atoms
(except molecular plane)
D) All
ANSWERS
1 2 3 4 D 6 7 8 9 10
Cc D ABCD ACD BC ABD BCD
11 12 13 14 15 16
3 7 D C




SECTION- 1
(ONE OR MORE THAN ONE)
Each question has FOUR options for correct answer(s). ONE OR MORE THAN ONE of these four option(s) is (are) correct
option(s).
For each question, choose the correct option(s) to answer the question.
Answer to aach question will be evoluated ccording to the following marking scheme:

Full Marks : +4 If only (all} the correct option(s) is (are) chosen.

Partial Marks: +3 If all the four options are correct but ONLY three options are chosen.

Partial Marks: +2 If three or more options are correct but ONLY two options are chosen, both of which are correct
options.

Partial Marks : +1 If two or more oplions are correct but ONLY one option is chosen and it s a correct option.

Zero Marks - 0 If none of the options is chosen (i.e. the question is unanswerad),

Negative Marks: -2 In all other cases.

1. The rate constants for the bromination of several disubstitutedstilbenes are given in

the table. Find the correct relation between rate constants for different X and Y?

T
OMe Me | K,
OMe Cl | K,
OMe OMe | K,
OMe NO, K,
A) K, >K, >K, B)K, »>K,>K,

C]K3>KZ>K4 D) K> Ki» Kz




[9%]

CH3CH2CO0H
K
NaHCO3.H30

(A)

The prominent product(s) in the reaction is(are)

H

H o

e}
1
A) H
H
1

4#?1

H o
Q) H
Identity re'tions™

A) (I, IT) are diastereomers

C) (1, 1) are cnantiomers

H
H )
[o]
H
B) !
H
H
g%q
! o
D) H

B) (II, I'V) are enantiomers

D) (II1, I'V) arc homomers

The maximum number of constitutional isomers of a compound having molecular

formula C.IT,Cl,

A7 B} 5

€)3 D)0




In how many of the following structures, both bromine located at the identical
position according to IUPAC numbering

CHy CH, Br CH;
B CH, Br
Br Br Br CH, CHy
CH, CHy Br Br
K] [t M] IN]
A)Kand L B)L and M C)Mand N D)L and N

The best sequence of reactions for preparation of the following compound from

benzene is
u’:Hs),t::H4</;\>—t:ov:ﬂ3

SC

A) (i) HCOCL/. nhyd AICL( i) neu (iii)('C 13)3 H -Cle mle)/ Anhyd. AICI,

B) (i) (CH, ), CH— Cl(1mole)/ Anhyd AICL, (1) C11,COCI/ Anhyd AICL(iii) Oleum

C) (1) Oleum (11) CH,COCI / Anhyd AlICI, (111) (CH3 ) CH —Cl{lmole)/
Anhyd AICI
D) (1) (C.II3)2 CIT - Cl{lmole)/ Anhyd. AICI; (i1) Oleum (iii) CH,COCL/
Anhyd AIC],

HC_ CH,3
1) ci
Cl , AICI, (excess)

@ H, e CH; o
2) Bry, AlBry siagor

3) HNO 4, H,S0,

The product |M] is :




Br.
O,N
A) NO, B)
Br
Br.
O,N
C) N0z D)

An interesting sequence is obtained by the reaction of dilute, aqueous ethonolic
sodivm hydroxide with series of halides as:

H3C—Br MeCHa—Br Me »CH—Br Me 3C—Br
U] () my ‘W)
Measu_2ments of their rate. - Slydre_, 220 with dilu =, ¢ jue_us ¢ han. . NaOH

solution gives a plot,

Log rate

I T T
The CORRECT statement(s) on the basis of given graph is/arc
A) for hydrolysis of Me,CHBr, rate of S,1> rateof S;2
B) for hydrolysis of Me,CHBr, rate of §,2> rateof'S,1

C) CH,Brand Me,CBr are undergoing ready hydrolysis, where as the two
intermediate members being more resistant comparatively
D) P, Q, R and 8 respectively are




CI1,Br MeCIH,Br Me, CTIBr Me,CBr
[P] (] (R] [s]

The major product of the following reaction is

1) KOH (aqueous)
e

2) CroyH”
Br 3) H,50,/

o] o}

B) HO
o

J

]'\/ Br

Whic! amo 1 the iven :actir 1s ¢ inyie d the t bro 1w hen | a am jor product?

OH
Br, (excess) OH
H,0 Br,/CS;
A) SO3H B) o°c
NO,
Sii B Br  4.aq. KOH
—_
2. H*

KBrO;+ KBr / H,0
—_— e
C) D) Br




SECTION- Il
{NUMERICAL VALUE)

The answer to each question Is o NUMERICAL VALUE

For each question, enter the correct numerical value (in decimal notation, runcated /rounded off fo the second decimal place;
e.g. 6.25, 7.00, -0.33, -.30, 30.27, -127.30)] designated 1o enter the answer.

Answer to each question will be evaluoted according to the following marking scheme:

Full Marks: +3 If ONLY the correct numerical value is entered as answer.
Zero Marks: 0 in all other cases.
11, 2.8g sample of 60% pure urotropine is completely hydrolysed in acidified water.

Assuming only 40% of water is utilized for hydrolysis, find the weight of water to be
taken in this hydrolysis process? (in *g’)

Q cH, P
+
(i H;0
0 0 — = B+(©
(i)
o CH; )
&)

1.1 mofe of (A) was reactey accorang Lo above reaction. 'C Is tne gas produced
which turns lime water milky. The amount of C formed in gram is x. The value of
x/14 is (Given At. Wt. of C, O, H are 12, 16, | gm respectively)

NHg
NaNO3 + HCl
= X (Major)

NH2 , Degree of unsaturation of X is

How many aldaric acids are obtained upon nitrie acid oxidation of

D-and L-aldopentoses

Melamine formaldehyde is a condensation polymer of melamine and formaldehyde.
The number of nitrogen atoms in one molecules of melamine is X. X is...




SECTION- Il
(MATRIX MATCH WITH NUMERICAL)
Ecich question has TWO (02) matching lists: LIST-1 and LIST-II.
FOUR aptiars are given representing matching of elements from LIST- and LIST-II.
Far each question, chcose the option corresponding to the correct matching.
For each question, choose the option corresponding 1o the correct matching.

Full Marks : +1 |f ONLY the option corresponding to the correct match(es) is{are) chosen.
Zera Marks : O If none of the options is chosen (i.e. the question is unanswered).
Megative Marks : =1 in all other cases.

16.  For the given molecular formula in column-1 draw all possible structures; and match
the appropriate chemical tests given in the column-II ( Note: if at least one structure
from column-I satistying the test in column-1I mark that onc as a CORRECT)

Column-1 | Column-11
A) | G310 (C=0 group is present) P) | Can give tollens test
B) | CO-H> Q) | Can give fehilings test
C) | C-HgO (nontaing hanzene rined R) | Can give iodoform test
D) |k O (cor ains enzen i gT 787) 1c ITE ve 'l 4- INP st
T) Can give neutral FeCls test

ANSWERS
1 2 3 7 5 6 7 ] 9 10
BCD | B | ABC | A | D B B | ACD | A | AC
11 12 13 14 15 16
A-PQRS
324 691 | 6 4 g |
C-PS
D-PQRST




PAPER-10

SECTION- |
(ONE OR MORE THAN ONE)
Each guestion has FOUR options for corredt onswer(s). ONE OR MORE THAN ONE of these four option(s) is (are) correct
option(s).
For each question, choose the correct option(s) to answer the question.
Answer to each gquestion will be evoluoted accarding to the follawing marking scheme:

Full Marks: +4 If only (all) the correct option(s) Is (are) chosen.

Partial Marks: +3 If all the four options are correct but ONLY three options are chosen.

Partial Marks: +2 If three or more options are correct but ONLY two options are chasen, both of which are correct
aptions.

Partial Marks: +1 If two or more options are correct but ONLY one option is chosen and 1t is a correct option,

Zero Marks: 0 If none of the options is chocen [i.e. the questian is unanswered).

Negative Marks: -2 In all other coses.

1) M_MgB.,1eq)

R—C—OR' = = acetone as the sole organic product.
] 2)H,0
Which is/are CORRECTLY matched with R and R' to have acetone as the sole
organic product.
R'is —1:|::l::|-|2
A)R is H- B) CHs
C] R'is —H,C—HC=CH, D) R'is CH‘
2 Which order among the following is/are CORRECT for the resonance energy?

CH, CH;
| Sl
A) B)

i i T T i



Identify the INCORRECT relation regarding to the bond length of the following
molceule

2 4
17N
6
a=0C—-C b=C—Cs c=C3—-Cs
(where a, b and ¢ represents bond lengths)
A) b>¢>a B) ¢>b>a C) b>a>c D) ¢>a>b

An optically active aldotetrose which retains its optical activity with aqueous Br» but
loses it with conc. HNOj has the following structure:

CHO CHO CHO CHO
Hj»ou H+DH HO——H HO——H
H—t - 9H ey HO——H H——OH

A) Mt B) CHCH () Ck OH ) *H,0

With reference to the scheme given below, which of the following statement(s) is/are
INCORRECT about compounds P,Q.R and S?

o
NH
|
CH,
[P]
LiAIH
) Mo (oxcess) ' NaNO
[S] -= U’D =~ [q]
i) AgOH, Hel,0'-5'C

A) [P] release ammonia when boiled with concentrate NaOIl solution
B) [Q] is a vellow oily liquid and is chiral
C) [S] shows geometrical isomerism

D) [8] on reaction with NaNO, / HCI gives a compound which two chiral centres.




In the following reaction sequence :

+ -
N,ClI

CuCN H,0 Br,
S ) - (R}
HCN FeBr

Find the 'True' statement :

A) [R] is more acidic than [Q]

B) |R] is more reactive towards electrophilic aromatic substitution than |Q]
C) [Q] 1s more reactive towards electrophilic substitution than benzene

D) [R] enreac mnwii oodi 'l car fu.o a compound which can undergo phenol
formation wif 1 a 1. NaC H tr¢ atmer L v = norma co i on »[1 res. ure and
temperature

Identify CORRECT statement(s) about the following reaction?

0 CH,
o
= CHy NaOEt
—_—
CH,4 LIl
') (o]

A) It involves successive intramolecular aldol and conjugate nuclcophilic addition
reactions

B) It involves two successive intramolecular Aldol reactions
C) It involves conjugate nuecleophilic addition and acid base reaction

D) It involves successive nucleophilic addition and aldol reactions

Which of the following is/are correct reaction(s)? (consider dominant products)

OEt
JM conc HI I\ /l



0 C,Hgl + OH
o / anhyd HI 28
cone HI
—0 C,Hgl+ ——OH
D)
SECTION- Ii

(NUMERICAL VALUE)
The answer to each question Is « NUMERICAL VALUE
For each question, enter the correct numerical value (in decimal notation, truncated /rounded off fo the second decimal place;
.. 6.25, 7.00, -0.33, -.30, 30.27, -127.30) designated 1o enter the unswer.
Answer to each question will be evaluated according to the following marking scheme:
Full Marks: +3 If ONLY the correct numerical value is entered as answer,
Zero Marks: 0 in all other cases.

1. NaOn
2. C0O;,, 125°C & 100 atm
3. aq CH,CO,H

CHOn 1.CH,COC Miase

n . H workup

In the above reaction, M4 . Mg and Mp are the molccular weights of A, B and P
respectively.

What the value is of m:ﬁ' is 3

10.

H*IH,0

[X] Major

)\/ BHy THF )
= H;0;, OH [¥] Major
Hg(OAC),, H.0

————~ [2] Major

NaBH,

How many of the following statements are correct with respect above scheme of
reactions?




I) *Z’ is primary alcohol

1) *Y” forms immediately turbidity with Lucas reagent
I) X is 2° alcohol

IV) Both “Y” and ‘Z’ are 2° alcohol

V) All (X, Y & 7Z) change the orange colour of acidified potassium dichromate to
green under normal conditions,

Number of sp* carbons in BENZYNE is 'p' and number sp-corbons in Benzyne is 'q'
then the value of (p-q) is

Isomeric alkenes of molecular formula CsHpeach react with Bro/CHCl,and given

(L)

n™ number of _ibromu prod wes. Ou o 17 products, find the number of achiral
isomers,

Choose the Lpprop.ate Jeage.. aequeance o the St en reagenw ool to complete
the synthetic conversation. Make sure to use strictly four reagents, not more not
less,

Note: you can simply mention the numerical values corresponding to the reagents in
the boxes P, Q, R, 8 respectively and also consider major organic product in cach
step.

What is the value of [P+ Q + R -§]

)\/ = )\/\
x R - OH

ELONW/ELOH/A 9. H;0p 0N

T

i. HBr
2. 1uYm,0 6. HBr/ROOR /A 10.  -BuOK/A

3. Hg(OAe),/H,0 7. con H,80,/ A



SECTION - 1I
(COMPREHENSION TYPE)

This section contains Paragraphs Questions. Based on each paragraph, there are 2 or 3 questions. Each question has 4 options (A),
[BJ, (C) and (D} for its answer, out of which ONLY ONE sption can be correct.
Marking +3 for correct answer, 0 if not aof d ond -1 in all other cases.

Choose the appropriate reagent sequence from the given reagents pool to
complete the synthetic conversation given in the questions.

Make sure to use strictly all the boxes given on thearrow, not more not less

Note: you can simply mention the numerical values corresponding to the reagents in
the boxes P, QQ, R, S, and also in cach stage consider major product.

1. HNO; + H,80, 6. H, / Pd-C 11. D0/ D*

2. CH,C1/ AIC]y 7. CuBr / IIBr 12. H80, /A

3. CuCN /HCN 8. CH;COCI1/ base 13. H3PO,

4. Br; / 11,0 U. Mg / dry ether 14. NaOH + CaQ / A
5. NaNO, / dil HCI (273K) 10, dil NaOH / A 15.CO, /H™

14, What s e aluec [P+ Q+2 8- 5-T|

coon @9 COOH
i —
C—) s
A) 12 B)S )7 D10

15, What is the value of [P + Q + R +S-T-U]|

N
R S
b —

A)6 B)R& ) 10 Dyl12




16.  What is the value of [P + Q + R +§+T-U-V-W]

u,
C— b
/@’
2
Ayl B)9 C)4
ANSWERS
3 2 3 4 5} 6 7

B ABCD | BCD AC ACD A

.
T

\
m\ m\




SECTION- 1
(ONE OR MORE THAN ONE)
Each question has FOUR options for correct answer(s). ONE OR MORE THAN ONE of these four option(s) is (are) correct
option(s).
For each question, choose the correct option(s) to answer the question.
Answer to each guestion will be evaluated eccording fo the following marking scheme:

Full Marks : +4 If only (all] the correct option(s) is (are) chosen.

Partial Marks: +3 If all the four options are correct but ONLY three options are chosen.

Partial Marks: +2 If three or more options are correct but ONLY two options are chosen, both of which are correct
options.

Partial Marks : +1 If two or mare options are correct but ONLY one option is chosen and it s a correct option.

Zero Marks - 0 If none of the options is chosen (i.e. the question is unanswerad),

Negative Marks: -2 In all other cases.

1. Which of the following is/are SN reaction(s) ?

e
- SH
A7 a — e San o+ oCr

H S o
}/ - ag SH
B) e | >

L T
aq. SH
+ CI
<)
Cly &H, HO  cH HiC oW
H,0 i &
SO e R

2. Identify the anti-aromatic species among the following?
H H

O . o)
g O O :
A) B) @ C) D)

+ Cr




3,

In the following scheme, which of the following monosaccharides will not give the
same product [R] as given by D-glucose?

CHO
H—1—0H
HO—1—H HNO ; R = HNO, 2
H——0OH
H——0OH
CH,OH
GHO CHO CHO CHO
H——0OH H——0H HO——H HO——H
H——0OH HO——H H——H HO——H
HO——H HO——H HO—1—H H—1—0H
H—1—OH H——0H H—1—OH HO——H
A) CH ,0H e} CH,O0H @) CH,OH D) CH,OH

Choose the CORRECT statement(s)
A) It G is (OH) group, slightly acidic medium is required to favour the reaction

B ITGis (—1‘\}1\’132) group, slightly alkaline medium is required to favour the
reaction

C) If G is (-OH) group, slightly alkaline medium is required to favour the reaction
D) If (G) is (— N Me, ) group, slightly acidic medium 1s required to favour the

reaction




wn

6.

Identify [X]

PhCHBr.CHBr.CO ,H + NaHCO; —= [x]
CH=CH, Br

A) B)

. Br
©/\/ Br

Q) D)

Compounds P and R upon ozonolysis produce Q and S, respectively. The molecular
formula of Q and S is C;H,O. Q undergoes Cannizzaro reaction but not haloform
reaction, whereas 8 undergoes haloform reaction but not Cannizzaro reaction.

) 0. CHaCl
S . Q

iyZr 4120
{Cgko-,

(i)

1) ©3/CH2CI2

(i -
) ZniH 20
: ¢ (CgHgO)

The option(s) with suitable combination of P and R, respectively, is(are)




oabRata
O = O,

Which of the following statement(s) is/are CORRECT for the given reaction
(consider the predominant pathway)

\/0\ Con HBr/ 0"C P B Q]
«.T0=363

A) Cleay 1gc >fbonc betw enme hy w.oonand ¢ cygont: ces  lac :int e reaction

B) Me! iyl ale hol a d vin_ ' % .nid =~ Zorme d a0 = fue s
C) Reaction follows electrophilic addition on alkene

D) One of the products from product mixture gives precipitate Nal in acetone

‘When phenol is reacted with CHCI, and NaOH followed by acidification,

salicyladehyde is obtained. Which of'the following species is (are) not involved in
the above mentioned reaction as intermediate(s)?

ONa

o OH o
H CHCI, H CHCI,
OH el
) B) C) OH D




9. Which compound(s) gives unsubstituted phenol as major product along with suitable
ketone when treated with dilute sulphuric acid?

Hac\N-r-'CHs

Hy,e”
Q 0
A) CH; B) CH,
NO, OCH,
o \_ \
H CH, O—H

C) Ciyy L




SECTION- Il
(NUMERICAL VALUE)
The answer to each question Is o NUMERICAL VALUE

For each question, enter the correct numerical value {in decimal notation, truncated /rounded off 1o the second decimal place;
e.g. 6.25, 7.00, -0.33, -.30, 30.27, -127.30)] designated to enter the answer.
Answer to each question will be evaluoted according to the following marking scheme:

Full Marks: +3 If ONLY the correct numerical value is entered as answer.
Zero Marks: 0 in all other cases.
10, At least [X] equivalents of PhMgBr is/are required in following reaction
OH Iil ph. Ph OH 'i'
MasE “~rmu  DaPRMgEr o "
HO HO

11.  Among the following the total number of aromatic species is?

7\
SORSRSRS

12.  Position of the Br (as per IUPAC system) in major organic product P

HBr
2-methylbut-3-en-2-01 ——= [P]

Major organic product
[CsHoBr]

13, From which position does NOJ replace a I from the following compound
predominantly?




SECTION - 1!
(COMPREHENSION TYPE)

This section contains Paragraphs Questions. Based on each paragraph, there are 2 or 3 questions. Each question has 4 options (A),
(B], (C) and (D] for its answer, out of which ONLY ONE sption can be correct.
Marking scheme: +3 for correct answer, O if net attempted ond -1 in all other coses.

Answer Q,14, Q15 and Q,16 by appropriately matching the information given in

the three columns of the following table.

Column-1 Column-2 Column-3
(Polymer) (Monomer) Characterstics of monomers
(I) Polystyrene (1) Caprolactum (P) [Resonance
Poly Vinyl 1, 4 addition of HBr
(I (ii) |PhCH = CH, (Q)
Chloride (mainly) at 40°C

* 2 Addtie. CFHBr at

1om em, (*.ainly and

(I1I) Natural rubber | (iii) |CII, = CTIC1 (R)
as per traditional
Markonikoft’s rule)
CO;(g) evolution with
(IV) Nylon-6 (iv) [CH: = C(CH;) - CH=CH: | (S)

KMnO4/H ',

14, Which of the following combination is CORRECT?
A) dIN@IR) - B) (INEHP) C) (IV)(i)(P) D) (D) (iii)(S)
15.  Which of the following combination is INCORRECT?
A) (D(ED(P) B) (I)(ii)(R) C) (ID(iv)(P) D) (11) (iv)(R)
16.  Which of the following combination is CORRECT?
A) (IN(ii)(P) B) (II)iii)(R) C) (IIDyii)(P) D) (IV) (ii)(P)
ANSWERS




1 2 3 4 5 6 7 8 9 10
AB ABC BC ACD ABC BC 5
11 12 13 14 15 16

4 3 (o]




SECTION- 1
(ONE OR MORE THAN ONE)
Each question has FOUR options for correct answer(s). ONE OR MORE THAN ONE of these four option(s) is (are) correct
option(s).
For each question, chcose the correct option(s) to answer the question.
Answer to aach guestion will be evaluated cccording to the following marking scheme:

Full Marks: +4 If only (all} the correct option(s) is (are) chosen.

Partial Marks: +3 If all the four options are correct but ONLY three options are chosen.

Partial Marks: +2 If three or more options are correct but ONLY two options are chosen, both of which are correct
options.

Partial Marks: +1 If two or more oplions are correct but ONLY one option is chosen and it s a correct option.

Zero Marks: O If none of the options is chosen (Le. the question [s unanswerad).

Negative Marks: -2 In all other cases.

1. Which among the following path b is better than path a to achieve target molecule

t-BuO-
pathb /Y

path a Br
A) w ‘get
Ox 2 [O-] = G
Br pathb path a
B) target

_MeONaia L
/\g path a path b Br
C) target

(o]
Br )L‘ONa

{X C;HsONa/ A Br
/K path b —} Path a /]\

D) target




Choose the CORRECT options(s) regarding given scheme

Br
CH;CO0H - 500 °C Q]+ IR]
major major alkene minor alkene
A) Formation of [P] involves bimolecular substitution mechanism
B) [P] can be obtained by addition of acetic acid to [R]
C) [P] can be obtained by addition of acctic acid to [P]

D) Formation of [P] to [Q] is an anti-elimination reaction
Choose the CORRECT options regarding [Q] and [R]

Br

CH;COOH v 500 °C Q] + [R]

majo 0 jor alken mir » . ene

A) Addition of Br; to [R] gives product |S] which contains two chiral centers
B) Addition of Brs to [Q] gives product [T] which contains two chiral centers
C) [R] up on treatment with NBS/ROOR gives 3 monobrominated products
1) [R] up on treatment with NBS/ROOR gives 6 monobrominated products

For the aldotetroses 1-IV, the combination of TRUE statements, among P-S, is:

CHO CHO CHO CHO
H——OH H——0H HO——H HO——H
H——OH HO—1—H H—f—OH HO——H

CH0H CHZQH CHo0H CH30H

1 n m v

P =1and II are diaslereomers and Il and LIl are enantiomers.

Q =Tand IV are mesomers and are optically inactive.




R =TI and III can be interconverted by a base catalysed isomerisation.
S=1land IV are HIO, cleavable.
A)Q.R,S B)P, R, S OPrQ.R mr,Q,s

Choose the CORRECT option(s) [or given reaction scheme

>|\)<Br KON e+ Q)
E

% Major alkene Minor alkene

A) Position of double bond in [P] is 2
B) Position of double bond in [P] is 1
) Above reaction can be taken as an example of stereoselective

D) Above reaction can be taken as an example of regioselective

Whicl couy ound 5 difft cent £ sm he ot er?

HsC H
N\ Za=H
sk, AR
A) B) H,C CH(CH;),
H H
CH, CH, CH; CH(CH 3),
CHy CH; CH, CH;
) H D) H

Which of the following is/are CORRECT IUPAC name of given compound
NO,

cl
CHy

A) 2-chloro-1 -methyl-4-nitrobenzene




B) 4-methyl-5-chloronitrobenzene
C) 2-chloro-4-nitrotolucnc

D) 2-methyl-5-nitrochlorobenzene

For the reactions shown below, identify the CORRECT statement with regard to the
products formed.

H o  meoHH H, 0 NaOMe/MeOH

U] /<l -~ P W 5 > q
Ph Ph/<|
(S) - styrene-oxide (S) - styrene-oxide

A) P and Q are identical, both are optically active.
B) P and Q arc positional isomers, P is racemic and Q is optically active.
C) P and Q are positional isomers, P is optically active and Q 1s racemic.

D) P and j are post onal some 3, b oth ai > optically inactive

Identify the se. of reagent/i cacuon conuon for the wlhowiag tianstu,aation

CHO CHO

COOH CHO

A) Conc. Hl/red P

B) (1))PCL,, (inH, / Ni

C) ()HTOCH,CT,OI / dry TCI (i) SOCL, (iii)I1, / Pd —BaSO, (iv)H,0"
D) (i) PCL,, (i) NaBIH, / EtOH




mz
HNO (NH,),S NaNO, HCI H,0
— = K =M = N
0 H;80, dinitro product 056

ITow many maximum atoms are in one plane in any possible conformation
A) 15 B) 14 )13 D) 12




SECTION- Il

(NUMERICAL VALUE)
The answer to each question Is o NUMERICAL VALUE
For each question, enter the correct numerical value (in decimal notation, truncated /rounded off fo the second decimal place;
e.g. 6.25, 7.00, -0.33, -.30, 30.27, -127.30)] designated to enter the answer.
Answer to each question will be evaluoted according to the following marking scheme:
Full Marks: +3 If ONLY the correct numerical value is entered as answer.
Zero Marks: 0 in all other cases.

11, If |¥] is the number of transition state in the given conversion, what is the value of
vy?

12. The total w mber of hiral somc 5 p ssib : with n-olecnlar £ ~ula 22,9120 is?

13, Calculate the cyclic constitutional isomers of C,H,CL,

14, How many isomers (containing alkyne) of the fifth member of the alkyne can be
converted in to corresponding alkene using Na in ligNHz

15.  How many alkenes give 2-methylbutan-2-o0l as a major product upon reaction with
dil H>S04?




SECTION- Il
(MATRIX MATCH WITH NUMERICAL)
Ecich question has TWO (02) matching lists: LIST-1 and LIST-II.
FOUR aptiars are given representing matching of elements from LIST- and LIST-II.
Far each question, chcose the option corresponding to the correct matching.
For each question, choose the option corresponding 1o the correct matching.

Full Marks + +3 If ONLY the option corresponding to the carrect matching is chosen.
Zero Marks : O If none of the options is chosen (i.e. the question is unanswered).
MNegative Marks : =1 in all other cases.

16.  Match the column

List-I List-11
(Compound) (IUPAC names)
Br
P) 1) | 1-Bromo-4-chloro cyclohexene
Cl
Br
P
14 | y
[9)] 7 7 1-B1 'mo-4- hlor ¢y :loh xa e
cl
Br
R) 3) | 3-Bromo-6-chloro cyclohexene
Cl
Br
S) 4) | 4-Bromo-1-chloro cyclohexene
Cl
Note: Correctly match P, Q, R, S with 1, 2, 3 & 4 and give your answer in integer
values
If
P Q R S
4 1 2 3

then your answer is [4123]




ANSWERS

1 2 3 4 S 6 73 10
AB BC BC BD (o] AC A
11 12 13 14 15 16
3 8 9 3 1342




SECTION- 1
(ONE OR MORE THAN ONE)
Each question has FOUR options for correct answer(s). ONE OR MORE THAN ONE of these four option(s) is (are) correct
option(s).
For each question, choose the correct option(s) to answer the question.
Answer to each guestion will be evaluated eccording to the following marking scheme:

Full Marks: +4 If only (all] the correct option(s) is (are) chosen.

Partial Marks: +3 If all the four options are correct but ONLY three options are chosen.

Partial Marks: +2 If three or more options are correct but ONLY two options are chosen, both of which are correct
options.

Partial Marks: +1 If two or mare oplions are correct but ONLY one option is chosen and it is a correct option.

Zero Marks: 0 If none of the options is chosen (i.e. the question is unanswerad),

Negative Marks: -2 In all other cases.

1. Which among the following molecule(s) having unique C-C bond length?
@

(=N

RN
I
)0 0

]

‘Which among the following molecule(s) having both localized and delocalized lone
pair of clectrons?

X Q

A) H;C NH; B) N

0
o B

7z

NH
D)




3

The major product obtained in the following reaction is :

NH,
iCHCly / KOl
—
i P-C /W,
NG O

R N

@%‘: )

A) Nc 0O B) NC  OH

H

H\ N
@H

NH OH

C) Nc  OH D) ~

Differen’ rec uced p1 duct: of the i+ = - mpounc ; [S] are wote 1

(o)
o
oL CH,COOH
G
[S]

CONH,
CH,OH CH,OH
OH “oH

HO.CH CH,COCH HO.CH; CH,COOH

L]
CH,OH B) CH,NH,




HO.CH3 CH,GOOH o CH,CH,0H

mi ]
) CONH,, D) CH,NH,,

Pick the CORRECT statement(s) regarding reduction reaction using LiAIIT, .
NaBH,, BH, / THF and H, / Ni

A) None of them can produce (I) from [S]

B) [8] cannot be converted to (IV) by using LiAIH,

C) Ni/H, will produce (II) from[S]

D) LiAlH, can produce (II) from [S]

o
I 1l

/c—chzin—c—ou =~ Product(s)
HO

Whenn =1, organic product formed is P,

Whenn =3, organic product formed is P,

Whenn =4, organic product formed is Py

CORRECT statement(s) isfare is

A) P, gives Tollen’s test B) P, is cyclic anhydride
C) P,gives 2,4-DNP test D) P, gives Tollen’s test

In which of the lollowing reactions the reactant and product are in equilibrium?

o]




OCH3 OCH3

o HpS04 o
B) -
OH OH
é éﬁm
o
>~ ©°
Which of ' e foll. " Jam _.oosed ¢ 10! ~roducts in the given reaction?

MeCHC +N eCH,C HO— 22— \

ORK

“e

)\/ Ma/\T/J\CHD
OH
B)
OH
CHO
Me )\( Me CHO
Me D) /\g\

The ether

{ oo )

when treated with HI produces:

)

B)




O- O
C) D)

OH

H,0
+ B, —

In the following reaction, CMe

A) Product is 2, 4, 6-tribromo-3-tert butyl phenol.
B) Product is 2, 4-dibromo-5-tert butyl phenol.

C) The reactant on reaction with CHCI, + KOH gives 2-hydroxy-4-tert butyl
benzaldehyde.

D) The reactant on oxidation with KMnO, gives 3-hydroxy benzoic acid




SECTION- Il

(NUMERICAL VALUE)
The answer to each question Is o NUMERICAL VALUE
For each question, enter the correct numerical value (in decimal notation, truncated /rounded off fo the second decimal place;
a.g. 6.25, 7.00, -0.33, -.30, 30.27, -127.30) designated to enter the answer.
Answer to each question will be evaluoted cccording to the following marking scheme:
Full Marks: +3 If ONLY the correct numerical value is entered as answer.
Zero Marks: 0 in all other cases.

10.  How many nfthe fnllowing reaction schemes contain one or more flaws?

,L N GhcHMgBr YT N (1]L1AIH g
T L% (1)

oo Cro H ', CH,
2, | GeHsCH=CHCH,0H T‘j) CgH:CH=CHCHQ (‘ﬁ‘OH_ C4H.CH=CHCH(OCH,),
3
[s] e}

/ L
3. (\ (1) NH,OH ( NH OHNT
\_\/_O {iy H,50, + L

nee OH
) - [ { —~CH
4, gggr\ L ) T ) ((NeD [ j 3
< [ 3 \/ =G [H\HEO
A\ "\ cooH
h {i) THF o
LS )q.o + BiMgCH,CH,CH,CH,MgBr (—3~ S<
& (o) - . i) H,0
. CH,-CH,-CH,-OH
H 0
H
P
6. ‘EOH _NaOH [)kf..ﬁ
_—=Cl
: S

H

e

12. A is monomer of Natural rubber, on reaction with HBr(1 eq)/CCly at 298K it forms
B. the number of hyper conjugation structures of A is |X] and of B is |Y]; the value
of [Y] — [X] is:




13.  Based on the information given below, the isoelectric point (PI) of lysine is (Round
off to one decimal place)

¥ +
NH3 NH3
‘o _OH oH ~®
HsN‘/\/\/\I'r — = HaN N/\/ﬁr
H30
Q [e]
pKa=22 pKa=9.1
NHg N
: OH oH " - o
HoN =——== HN /\/\/\Ir
H30
o s}

pKa=105

14, Findthe ambe. o 7.co0r wee mtruc w.eo where the negative charge present in
scconds vy arbon {r the xiven

0




SECTION - Il
(GCOMPREHENSION TYPE)

This section contoins Paragraphs Questions. Based on each paragraph, there are 2 or 3 questions. Each question has 4 options (A),
[B), [C) and (D) for its answer, out of which ONLY ONE option can be correct.
Marking scheme: +3 for correct answer, Q if not attemptred and -1 in all other cases.

Paragraph For Questions 15 & 16

In the following sequence of reactions. A, B, C and D arc different product:

0 PCC
& AN () = (B
CH, N,
NaBH,CN
(S
CHl (excess)
Ag,0, H,0
Heat
(™)
15.  Identify 1
¢ HC_ ~bs
@/J\JCN ©)<
NH,
A) B)
CH,
_ZNH NH,
) D)
16.  ldentity [D]
: C=C—CH;, : CH,C=CH
A) B)
CH,
CH=CH-CH,
C) D)




ANSWERS

1 2 3 4 S5 6 7 8 9 10
ABC ACD D BC ACD CcD AD AC 4
11 12 13 14 15 16
5 5 9.8 D C




PAPER-14

SECTION- |
(ONE OR MORE THAN ONE)

Each question has FOUR options for correct onswer(s). ONE OR MORE THAN ONE of these four opfion(s) is (are) correct
option(s).

For each question, choose the correct option(s) to answer the question.

Answer to each question will be evolucted according to the following marking scheme:

Full Marks : +4 If only (all) the correct option(s) is (are) chosen.

Partial Marks: +3 If all the four options are correct but ONLY three options are chosen.

Partial Marks: +2 If three or more options are correct but ONLY two options are chosen, both of which are correct
aptions.

Partial Marks : +1 If two or mare options are carrect hut ONLY one option is chosen and it s a correct option.

Zero Marks : O If none of the options is chosen (L.e. the question is unanswered).

Negative Marks: -2 In all other cases.

1. Terpinen-4-ol is an active ingredient in tea tree oil has the following structure

U
A
The cor ceu o serval on fo the te pii 2n-4- | is/arc
A) It can rotates the plane of plane polarized light
B) It reacts with Bayer’s reagent can [orm triol
() On reaction with excess of NaBr and H2S50, it can form a dibromo compound

D) On ozonolysis (with O3; Zn/H>0) it gives a compound with molecular formula
CioH1503

Observe the following scheme of reactions and identity the CORRECT
statcment(s)?

Cl
(& “H
H ™ >
3 RO
cl \\
RN ]
H ’//
7
® e




A) (A) is more reactive than (B)
B) (A) is lcss reactive than (B)
() A single isomer is formed in both reactions

D) A pair of enantiomers is formed in reactions (A)

3 Identify the CORRECTLY matched reactant, reagent & product set(s)
Br
: Nal Ph
Ph - R
P"/\l/ Acetone bR
A) Br
Br
Nal
ph T
Ph/kr Acetone  py oh
B) Br
Ph
H——Bi
¢ Nel
H——Br Acetone
C) Ph
h
i
H 1o Nal
Br H Acetene Ph/= 'Ph
D) Ph
4.

o Anh. AICI, 2
Path | OzN_©_< + ———= ON + Hel
cl
L Q

Anh. AICI, 2
Path Il 0:"-@ + —— O,N + HCl
Cl

The CORRECT statement among the following about the above two paths of
synthesizing the organic product P is:

A) Path I is better than Path II
B) Path II is better than Path 1
C) Both the paths are equally good




D) Path I will give less yield of the product as compared to that obtained by path II

Which of the following give tert-pentylbenzene as the major product?

H,C
CeHg CH, CeH
OH —— - 3 S0
H,C BF, HiC B, >
A) CHy B) OH
HC CH.
HyC s
CeH, OH  GgH,
Hye on et H,C?k/ _GHe
C] BF, D) BF

The CORRECT statement(s) for the following addition reactions is (are)

H3G, H Br, / CHCl, HyC  CH; Br,/CHCI
2 3
>=< — > M andN )=< — = QandP
iy B ieHg ii) H H

A)Oar . T havin iden calm lti g bolingan opf cal ota on valu s
B) Optical rotation value ot P and Q 1s same except sign
() Number stable conformers of M with zero dipole moment is 3

D) Number stable conformers of P with zero dipole moment is 2

Which of the following reactions cannot produce propane as a major product?

NaCH + CaO

NN electrolysis
A) A B')/‘\/Cﬂz”a + HO —
Br -
Zn, dil, HCI /I\,Br D —

C) NCI —_ = D) A




8. Total number of possible achiral stereoisomers for the given compound is

cl cl

cl cl
A)2 B4 a1 D3

o, Find the total number of stable conformers with non zero dipolemoment for given
compound
H Gl cl
H,C H “cHy

A) Zero B2 )3 D)1

10, Newnr an proiectio s P, (), Rp» d & are s own bc ow

CHy CH,
H3C CH, HC H
HyC H H CH,CH,
CH,4 CH,
(P) (o]
CH,4 CH; CH,
H CcH H H
CH,
H H HyC H
CH, CH
H,C” “CH,
R) ()

Which one of the following options represents chain isomers?

A)Pand Q B)Qand R C)Rand S D)Qand S




SECTION- Il

(NUMERICAL VALUE)

The answer to each question Is o NUMERICAL VALUE

For each question, enter the correct numerical value (in decimal notation, fruncated /rounded off fo the second decimal place;
e.g. 6.25, 7.00, -0.33, -.30, 30.27, -127.30) designated to enter the answer.

Answer to each question will be evaluoted according to the following marking scheme:

Full Marks:

+3 If ONLY the correct numerical value is entered as answer.
Zero Marks: 0 in all other cases.

11.  Find the value of [X-Y| from the given data
Hy hot KMnO4 .
W — [R] —m——— Diethyl ketone
Ni is the only product
Cly/hy
[X]
Number of monochlorinated products
[Y]
Num.ser of fie.ction cotainec
on fractional distillation
12, The number of hydrogens in [X] can participate in hyper conjugation
OH
3 H,PO :
—_— 1X]
Major organic product
H
13.

(R) -2- methyl-1-butanol has a specific rotation of +13.5°. The specific rotation of 2-
methyl-1-butanol containing 15% of the (S)-enantiomer is __




14, According to IUPAC numbering, position of (-OH) & (-Br) in M and N
OH

Br

Find the sum of [M+N]|

15 How many out of the given sterco isomers of pentanc 2,3,4-triol show optical
Isomerism’?
"3H OH OH ?H OH OH
ﬂ;c:/\l)\cn3 HEC/Y\CHa Hac/\;)\CHa
OH OH &H
o on o
He” v cHy e \:/L I NUEEN "
o7 = I




SECTION- NI

(MATRIX MATCH WITH NUMERICAL)
Each question has TWO (02) matching lists: LIST-1 and LIST-II.
For each question, choose the option correspanding fa the correct matching.
For each guestion, choose the optien corresponding to the correct matching.

Full Marks : +3 If OMLY the option corresponding to the correct matching is chosen.
Zero Marks : O If none of the options is chosen (i.e. the question is unanswered).
Negative Marks : =1 in all other cases.

16.  Match the given reaction in column—I with appropriate statement(s) of column-I1.

Column-I Column-II
L ,80,/ A One of the product shows optical
& O “denyaration ) isomerism
H,C Major product contains even
50,/ A
B) R Q) number of o-hydrogens
T Ph ‘ (I rdrc zen wh zh ana volve in
OH | hy ver. mj gati n)
o o1 H,580, /A R One of the product shows
dehydration geometrical isomerism
. H,504/ A 5 Reactant can turns acidified
) —_— g )
dehydrat dichromate to green
HO ion
T) | Will not undergo dehydration




ANSWERS

1 2 3 4 5 6 7 10
ABCD | AD | ABCD ABC AB BD A
11 12 13 14 15 16
A-QRS
B-PQRS
3 8 9.45 7 8
C-PS
D-T




SECTION- |
(ONE OR MORE THAN ONE)

Each question has FOUR options for correct answer(s). ONE OR MORE THAN ONE of these four opfion(s) is (are) correct

option(s).

For each question, choose the correct option(s) to answer the question.
Answer to each question will be evaluoted according to the follawing marking scheme:

Full Marlks:
Partial Marks:
Partial Marks:

Partial Marks:
Zero Marks:
Negative Marks:

+4 If only (all) the correct optien(s) is (are) chosen.

+3 If all the four options are correct but ONLY three options are chosen.

+2 If three or more options are correct but ONLY two options ore chosen, both of which are correct
aptions.

+1 If two or mare options are carrect hut ONLY one option is chosen and it s a correct option.

O if none of the options is chosen (i.e. the question is unanswered).

-2 In cll other cases.

1. Provide the proper IUPAC name for alkene shown below

Br

CH,

A) 2-2b o l-met] yleye dhexe e

B) 6-Biomo-1-methyleyeloncaene

() I-bromo-2-methylcyclohex-2-ene

D) 3-Bromo-2-methylcyclohexene

2. Identity the CORRECT match in the given pairs__

A)

B)

C)

and (chain isomers)
and (Position isomers)
and (Position isomers)




)\C\ and /\t\ (Chain Isomers)
D)

Consider the following four compounds I, II, I and IV:

Me. Me
8 \.No/ o H\N/H - Me._ee_Me
ML e Il Il
&~ ~o oﬂ’N N\O
NS 1
o” o o Xgp
o ) I

Choos *~~ TORK ECT tatem nti ;)

NH,

(V)

A) Anilium salts o1 compound I are 1argely hydroiysed in aqueous soiution,

B) Compound 1II is insoluble in aqueous acids.
C) Compound 111 readily undergoes hydrolysis to picric acid.

D) Compound TV is more basic than compound T

Compound which cannot show geometrical isomerism is/are?

A)

CH, CH, CH,
CH, i i i
CH4 B) CH, C) CH, D) CH,




5 Vanillin (L) C;H,O, is isolated from vanilla beans. It gives an intense colour with
FeCl, and a positive Tollens Lest. It is not steam-distilled and does not react with
HCL. Tt goes through the following steps:

COOH
NaOH (i) KMnO 4, OH” conc. H
T M(CgHqg03) — = N(CgH;g0,) — =
1eq CHyl (CoHio0d) i v Wt
OH
L o—
OAUOHDOH ey O
(i) di. K" H0 T
Among the following pair(s) which CAN be distinguished by aq. NaHCO, is
AYM, N B) N, P Lo D) P, 0
6.
Ly 1) Nal 4, i .
r— ai s preduct s
HyC \w\”cu 2Csiy
3)Na, LigNH ,
(Bis:1-yria) 4)Bry, CCl,
A) HE Br B) e Br
Et
Et e
H——Br » )
Br—t—H )“ Br
€ = I))
7 Among the following pair of compounds, identify the pairs which can be
differentiated be Fehling as well was Tollen’s regent?
o OH 0 OH
L, OR®
HJ\H H,t:)l\cn3 B) H CH,




(o]
o [o]
L . N
HsC H HsC CH
- 4 R S/w(\ i
D) o

Me\ Br,/Fs
I [s] — A

o

L.

NH

Monomh’ahon
@\ SR @
Ph: —
. AlC 1 onao_itrat n
1l @ w <l R Ll )|

Where (P), (Q), (R) and (8) are all major products of the respective reactions.
Choose the CORRECT choice(s) {rom the following:

.—{_.Q
(o} and
) ®)

HN CH3

o
a“d Q
NO2
NO2 O
18]

NO2
B [0l




ME\ 0
-0 - O

Me
\
-0 = O

D) ® )

Which of the lollowing is a CORRECT statement about given reaction?
H Cl

@ \ _‘ i

A) The product has only (S)-configuration when (A) is H,O.
NH,
B) The product is Ph when (A) is aqueous NH,.
C) The product has only (R)-configuration when (A) is KCN in acetone.

D) The reaction proceeds with inversion of configuration only when (A) is 11,0




SECTION- Il

(NUMERICAL VALUE)
The answer to each question Is a NUMERICAL VALUE
For each question, enter the correct numerical value (in decimal notation, truncated,/rounded off 1o the secand decimal place;
e.g. 6.25, 7.00, -0.33, -.30, 30.27, -127.30) designated to enter the answer.
Answer 1o each guestion will be evoluated occording 1o the following marking scheme:
Full Marks: +3 If ONLY the correct numerical value is entered as answer,
Zero Marks: 0 in all other cases.

10, Ifx is the number of resonance structures of [P] and y 1s the number of resonance
structures of [Q] what the value of y-x is

[P] [Q]

11.  Inthe below compounds. number of compounds which show geometrical isomerism
are X ar I wmber fcon pound i w iich . xhibit entice! isetrerism a= V. The value of

— is:

M) (ii) — (iii) CH,

ivy Ph—N=N—Ph (v} (vi) cyclooctene

Cl
(vii) CH;.CH=C=CH.CH,

(vili) |=h—<|:=<:H-CH3
CH,




One mole of acidified K;Cr20; oxidizes how many moles of butan-2-ol to butan-2-
one

Consider the reaction sequence from P to Q shown below, the overall yield of the
major product Q from P is 75%. Whal is the amount in grams o Q obtained [rom 4.65
ml of P? (Use density of P =1 g ml™)

NH,

1. NaNO, . HCI

2. H00A

3. CHLCOCT + NaOH
P

2.12 g of benzaldehyde was reacted with acetone to produce 1.46 g of the enone
product as per the reaction shown below. the percentage yield of the reaction is:

0 o 2
J.L )L NaQ t o ) -
Ph” R 4 b 7 CH, = PTG ol 3

MW=145
MW=106 MW=58

(MW = molecular weight)




SECTION - 1!
(COMPREHENSION TYPE)

This section contains Paragraphs Questions. Based on each paragraph, there are 2 or 3 questions. Each question has 4 options (A),
(B), (C) and (B) for its answer, out of which ONE OR MORE THAN ONE option can be correct,
Marking +3 for correct answer, 0 if not o d and -1 in all other cases.

Paragraph For Questions 15 & 16
Observe the scheme of the reaction and answer the following questions

a4 H* — i) LiAlH,
—_— )
c sHi9O3 —_— 0, + CH,0
"9 w0 iHILo* e Fome
IT] IP] Q) (R)

15.  Choose the CORRECT statement (s) regarding [P]
A) [P] can give positive 2.4-DNP test
B) [P] is an isomer of [T]
C) [P]can give positive fehiling test
D) [P] can give positive iodotorm test

16.  Choos the TORF ECT tatem nt s)re,arding Q]
A) Number 61 sterv0isons possibae st Q is 2
B) [Q] can producc 4 stercoisomers on reaction with NH.OH
C) [Q] 15 a [unctional isomer of [T]

D) [Q] can also obtained by aldol reaction of acetaldehyde with dil NaOIL

ANSWERS
1 2 3 7 5 6 7 8 9 10
B BC | ABD | A |ABCD B | ABD | BD | BC 1
11 12 13 4 15 16
08 3 51 | 50 | ABD | ABD




SECTION- |
(ONE OR MORE THAN ONE)

Ecich question has FOUR options for correct answer(s). ONE OR MORE THAN ONE of these four option(s) is (are}

correct option(s).

For each question, choose the correct option(s) to answer the question.
Answer to each question will be evaluated according to the following marking scheme:

Full Marks:
Partial Marks:
Partial Marks:

Partial Marks:
Zero Marks:
Negative Marks:

+4 If only (all) the correct option(s) is (are) chosen.

+3 If all the four options are correct but ONLY three options are chosen.

+2 If three or mare options are correct but ONLY two options are chasen, both of which are
correct options.

+1 If two or more options are correct but ONLY one option is chosen and it is a correct option.
0 If none of the optiens is chosen (Le. the question is unanswered).

-2 In all other cases.

1. Consider the following four compounds I, I1, Il and IV:

COOH

10}

COOH CO,H COzH

OH HO OH OMe
1 = | =
L~ .

(0} m )

Choosc the CURRECT statcment(s):
A) The order of acidity is 11> TV > 1 > TII.

B) The magnitude ol pKa dillerence between I and II is more than that between II1

and IV,

C) Intra H-bonding is more in IV than in I11.

D) Intra H-Bonding makes compound II most acidic among all.

(i) NaOCI
COCH 5 (i) H,0"
= A Ais
CH, (i)
[
COOH OOH
CH, B) OH




w

s} COOH

_ CH,
0 D) OH

Identify the product(s) in the given reaction I and I1-

YE(
<1

—— » Reaction (1)
AIC,

O —

Cl
l——————————= Reaction (1)
AlCI

JEt o, E

» ;

A)
i, OAC 0Ac
C) E D)
In the following reaction, the major product is
CH,
1 equivalnet HBr
CH
H,c/l\/‘\(/ 3 -
CH,
CH, GH,
CH CH
Hac/j\/\ﬂ 3 Hac/j\(\r 3
Br
A) CH; B) Br CH;




5. Choose the CORRECT statement (s) about the given conversion
o]
(i) HCHO (excess)/NaOH, A [Q] (aromatic compound)
(if) HCHOY H*(catalytic amount) major organic product

[P

A) Conversion of [P] to [Q] involves crossed cannizzaro reaction.
B) Conversion of [P] to [Q] involves crossed aldol reaction.

C) Compound [Q] has a chiral centre

D) Compsu d [Q] F s ah miacc al nkac:

6. In the following reactions, the major produets E and T, respectively, are
(i) NaOH/CO ,
125°C, 4 -7 atm g (GH000
- F ——%
(i) H;0"
OH OCOCH 4
OH OCOCH 4
and CO,H CO,CH,
and
A) COM CO,H B)
OH OCOCH 4
OH OCOCH 5
and CO,H CO,H
and

C) CouH Co,0H;




In the following reaction three products [P], [Q], [R] are obtained
aH

H3PO,
—_—
A

The approximate experimental yiclds of the three compounds were 64%, 33% and
3% respectively. Choose the CORRECT option(s) among the following

NLC H g " H
o [ayis >|/\\~ B [R] is >|/“\~

Give the structure of nucleophile that could be used to convert the iodoethane into

CHa.CHz.E\Q .nCHy
; s
HaC.., /}2= " HSC\O_“.VSK
A) \_ D,

b

.
SK

Q) e D) 'K

X Nou H,80,
— A

Major produet formed in the above reaction (A) is :

B)




o o

10, The major product of the following reaction is

Br
KOH alc. (excess)
Ph
Br
CH,

CH, CH,
A) in ™ Ph)\,//\/\c;“a

Cly

U\cns S
C)Ph = D) Ph =




SECTION- It
(NUMERICAL VALUE)

The answer to each question is a NUMERICAL VALUE

For each question, enter the correct numerical value (in decimal notetion, truncated/rounded off to the second
decimal place; e.g. 6.25, 7.00, -0.33, -.30, 30.27, -127.30} designated fo enter the answer,

Answer to each question will be evaluated according to the following marking scheme:

Full Marks: +3 If ONLY the correct numerical value is entered as answer.
Zero Marks: 0 in all other cases.
11.  The number of co-polymer(s) in the below list is/are X:

(Nylon-6, Buna-N, Dacron, Buna-S, Teflon, PHBV)

The number of carbohydrate(s) which show mutarotation in the below list is/are Y:
(o.—D—(+) —glucopyranose, p—D—(+)—glucopyranose, lactose

a.—D—(—) —fructofuranose, p— D — () fructofuranose, sucrose, maltose)

The value of (X-Y) is...

A pent: p. otide 0o comolete hyd olys  gives Glyeine Alanine ond Valine. On
partial ava olysis, t ney o give " Cui s lat I zith r — JH, no' -CC DH present at

chira' centre then ow n anv - ami v st ctuz 0 ‘mer ape otid  arc nocible?

Among the following the total number of compounds which can give positive
Tollen's test?

He .0
Q OH
/\)‘I\ e H,
PR,
Ph” Ph . ©/ . Ph H
o H
0

OH

i OH
3 &‘SHE OLOCHS
H . HyC=0 ?
H = !

(=]




CH,
H ci = ().
H,C—CH,—GH,—CH,
S-2chloro hexane

(x) = total number of achiral di-chloro product

If [X] is the number of isomeric alkynes with molecular formula C¢Hjy that can
produce methane with CH:MgBr, then what is value of [X]?




SECTION- Il
(MATRIX MATCH)

Each question has TWO (02) matching lists: LIST-l and LIST-II.

FOUR options are given representing matching of elements from LIST-l and LIST-II.
Feor each question, choose the option corresponding to the correct marching.

For each questicn, choose the option corresponding fo the carrect matching.

Full Marks : +3 If ONLY the option corresponding to the correct matching is chosen.
Zero Marks + 0 If none of the options is chosen (i.e. the question is unanswered).
Negative Marks : =1 in all other cases.

16.  Match the column

Column-1 Column-11

A) P) Functional isomers

o:<> O=CNH

B) WNHZ HzN\/\H/H Q) Chain isomers
~ o

C) ‘ NH, R Pos tion 1807 1

) \\Q“ LA

S
D) Me Cl cl S) metamers
ey
Cl1 ci
A) A-P; B-P; C-R; D-R B) A-P; B-R; C-Q; D-R
C) A-P; B-QQ; C-R; D-S D) A-R; B-S; C-Q; D-P
ANSWERS
1 2 3 4 ) 6 7 8 9
BD C AB AC ABC D AD BD C
11 12 13 14 15 16 17 18 19
-2 6 5 2 5 A




PAPER-1

SECTION- |
(ONE OR MORE THAN ONE)
Ecich question has FOUR options for correct answer(s). ONE OR MORE THAN ONE of these four aption(s) is (are}

correct option(s).
For each question, choose the correct option(s) to answer the question.
Answer to each question will be evaluated according to the following marking scheme:

Full Marks = +4 If only (all) the correct option(s) is (are) chosen.

Partial Marks: +3 If all the four options are correct but ONLY three options are chosen.

Partial Marks: +2 If three or mare options are correct but ONLY two options are chasen, both of which are
correct options.

Parfial Marks : +1 If two or more options are correct but ONLY one option is chosen and it is a correct option.

Zero Marks : 0 If none of the optiens is chosen (Le. the question Is unanswered).

Negative Marks: -2 In all other cases.

1. Which of the following is/'are achiral molecules

A) H H B)
CH,CI

H——ci

Et H——CI

d H——CI

H D) CHC

(=]

What is the structure for 2,5-dimcthyl-1,3-cyclopentadiene?

Ay ALy




w

0} an U]

A) I, I1, TIT are constitutional isomers of each other
B) L, Il are chain isomers

C) 1, 1T are position isomers

D) II, III are chain isomers

Which of the following is/arc CORRECT

A) i8S upt cany nac e d o w lane of symmetry present in the molecule
(consid or ¢ \air cor orme ion)

o]

0
/\)LO—CH, ; HJ—D/\/\

are chain isomers

) aremetamers

D) In Meso-tartaric acid, net dipole moment =0

Which of the following Newmann's projections represent conformations of 2,3-
dimethyl butanc ?

CH,
CHy .~ - CHy H3CCH,
()< y] [// ‘\\
,- O~ L)
HT oo CHaCHg o A

A) H B) H "~ CH;3




H CH,
HsC f‘i‘\( CH,CH,
|
s .

HC \,//t‘\/ H
( (o
H T')LI H H ’<,‘/\‘ CH,
0 Gy D) CH,
6. Which of the following reaction(s) will produce enantiomeric products?
CH,
O =
ch\Qd...CH3 Br, ‘ el
A) cel, B) CH
GHy
| Br; CH.-
CCly Br,
col,
C] CH; D) 4

When P and Q treated with C,H.OK in C,H,OH

CH, CH,
H—r—D D—r—H
H=——EBr H=—1—Br

CHy CH,

(P) Q)

A) P give cis-2-butene without loss of deuterium
B) P give trans-2-butene with loss of deuterium
C) Q give trans-2-butene without loss of deuterium

D) Q give cis-2-butene with loss of deuterium




The CORRECT decreasing order for acid strength is

A) FCH,COOH » NCCH,COOH > NO,CH,COOH > CICH,COOH
B) CNCH,COOH > O,NCH,COOH > FCH,COOH > CICH,COOH
) NO,CH,COOH = NCCH,COOH - FCH,COOH > CICH,COOH
D) NO,CH,COOH > FCH,COOH > CNCH,COOH > CICH,COOH

(0] 0
Il I 15
C—NH, C—NH,
KOHBr _ KOMBr,
|
CH.
[P] and "D are
15
Me NH, Me ., Nt.,
O O
A) B)
15
NH, NH,
P1= Q= )
C) CHy D) "'GHa

On the bases ol following information.

Im] dil. 1,80, @ i,

F)

E R reduces Tollens reagent

(1)|T,*NaOH (1)|L+NaOH
(2)| B0 (2)11,0'
CHI, + CHL,+

Which amongs the following is CORRECT statement :




A) [Q] is also formed when propene is reacted with dil. H2SOy

B) |Q] will also give coloured complex with ncutral FeCls

C) The product formed by dry distillation of calcium salt of [S] will give acetone.
D) [T] will also give silver mirror with ammanical solution of AgNO3,

SECTION- Il

(NUMERICAL VALUE)
The answer to each question is a NUMERICAL VALUE
For each question, enter the correct numerical value (in decimal notation, truncated/rounded off to the second
decimal place; e.g. 6.25, 7.00, -0.33, -.30, 30.27, -127.30) designated 1o enter the answer.
Answer to ecach question will be evaluated according 1o the following marking scheme:
Full Marks: +3 If ONLY the correct numerical value is entered as answer.
Zero Marks: 0in all other cases.

1. Tow many chloroethenes are possible for molecular formula C,H, CI , (where n'
can be an integer from 1 to 4) which can possess geometrical isomerism

12, The maximum number of achiral isomets that are possible on monochlorination of
the follow 4 g compe¢ ind, |

CH,

cH3C|-l,/j|\c:|-|,c;-|3

13, Compound X, Coll;pQ is inert to Br/CCl. Vigorous oxidation with hot alkaline
permanganate yields benzoic acid. X gives precipitate with semi carbazide
hydrochloride and with 2, 4-DNP. The number of isomeric X and the number of
compounds among them which give +veiodoform test, respectively are P and Q, then
the value of P+(Q is?

14.  Observe the [ollowing reaction and [ind out that how many number of reactant
stereoisomers can be reduced to optically inactive meso product

THU cnon
CHOH cuon
CHOH il CHOn
cnon CHOH

CHOI CHOH

CH.OH Lo




OH
1. CHCl4 + NaOH 1. x equiv. of CH;MgBr yequiv. of I,
e NaOH Yellow ppt
2.CHyCOHH,0 2. H,0 =
In the above reaction, the value of (x+y) is
(Do not consider iodination of aromatic ring)
SECTION- Il
(MATRIX MATCH)
Each question has TWQ (02) matching lists: LIST-1 and LIST-II.
FOUR options are given representing matching of elements from LIST-l and LIST-II.
For each question, choose the option corresponding to the correct matching.
For each question, choose the option corresponding 1o the correct matching.
Full Marks : +3 If ONLY the option corresponding to the correct matching is chosen.
Zero Marks ¢ 0 If none of the options is chosen (i.e. the question is unanswered).
Negotive Marks  : —1 in all other cases.
l6.  Mateh o o lumn
List-I List-I1
(Compound) (IUPAC names)
Br
P) | Hoffmen product 1) O/ E;
—_—
o fs E,
Q) | Zaitsev's product 2) —_—
Br
Br
" i : Nal
R) | Anti-elimination 3) —
A
Br
A
S) Syn elimination 4) OY e
(o]




A) P-1,0-2,4, R-1,545 B) P—1,(Q-2,4, R-1,54
C)P-1,4 Q-2, R-1.354 D)P-1,4Q-2,3R-1,35-4
ANSWERS
1 2 3 7 5 6 7 8 9 10
D Cc ABCD ACD D CD ABCD C CD ACD
11 12 13 14 15 16 17 18 19 20
2 2 6 4 6 C
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SECTION- 1
(ONE OR MORE THAN ONE)
Each question has FOUR options for correct answer(s). ONE OR MORE THAN ONE of these four option(s) is (are)
correct optian(s).
For each question, choose the correct option(s) to answer the question.
Answer to each question will be evaluated according fo the following marking scheme:

Full Marks: +4 If only [oll) the correct option(s) is (are) chasen.

Partial Marks: +3 If all the four options are correct but ONLY three options are chosen,

Partial Marks: +2 If three or more options are correct but ONILY twe options are chosen, both of which are
correct options.

Partial Marks: +1 If two or more options are correct but ONLY one option is chosen and it is a correct option.

Zero Marks: 0 If none of the options is chosen (Le. the question is unanswered).

Negative Marks: -2 In all other cases.

1. Consider the following four compounds I, I1. 1T and I'V.

-~ Me._es Me
NMe,, SN Me
h,
Me.. A /ME A \N. o ;—\\N.
| cH F 7"
~F ’ —
Me n,c\
Me
(0] ()] [} w)

Choose the CORRECT statement(s):

A) The order of basicity is I1 > IV > I > [

B) 11 does not couple with I:'hN2 :

C) Complex formed by IIT and Me;B dissociates extremely readily.

D) The magnitude of pKb difference between [ and II is less than that between 111

and IV,
Z Identify how many of the following reactions are correetly matched with their major
product.
Me
CH., MCPBA H——CH
Hye” S H——OH

A) Me




L]

R) Br
Br

He R S ﬁ' Hac)\/a
Q) ()

Cl

D) e —e Hac/\)

Choose the CORRECT option(s) about the product mixture

Br
“ COON 45 G
T [T — = > produet vty

major contains three alkenes

A) In product mixture there is a diaslereomeric pair
B) Major alkene is having six C-H bonds which can invelve in hyper conjugation
() all the alkencs in product mixture on hydrogenation give same alkenc

D) Bromination of major alkene in product mixture gives racemic mixture

o
1) conc. H,80,,
H,c” TCH, F ” "
2) KMnO 4 /H Aromatic
3 moles Acetone 3) NaOH, Ca0,

Out of the given reactions, which can give major product [R].




Red Hot Cry05 -AlLO;

HC=CH ———— n-Hexane =
Iran Tube B) 773K, 10-20 atm
o]
CHO
1) dil. KOH
U 2) Hy,0" -
HCI ) Hy
() OHC CHO D) 3)Zn,

o
oH I
NaOH (1 eq) Cl—CH,—C—Cl NaOH (1 eq) 1) LIAIH,,
= P = Q = R
2)H,0
OH

Select the CORRECT statement:

A% v, 0 S P
Qis |/I r sis |
A) s S n 7o He- G-

-

(o} o, e}
) W’(\C' .
Qis @ 1 Ris @ ]%
) OH D) o

6. Choose the CORRECT statement regarding major organic product obtained in the
given reaction

OH dil H,80,

- [P] (C4oH150)

Major organic product

A) Tertiery alcoholic group present in [P)

B) There is a one chiral centre present in [P]

C) [P]is an isomer of reactant.

D) During this reaction mechanism hydroxyl group is the one which protonated first




8. The products P and Q in the following reaction respectively are

CH,
- NaNH 5
Reaction -1: —= (P)

cl
AgNO 5
Reaction -1: = @
cl
© H o)
o Oy,
. 3 ; A/m
CH,
Ay ® @ B ® (@
] ) @ T
_ CHy ® CH, £
A i \ &
’ cl ' ¢
~ \\ s
g ™ @ p) ™ @
9. The reactions leading to the formation of benzene 1s/are
Cr,0; or V.
n-hexane ——r20a0rVa0s
A) 773K, 10 - 20 atm
HyC._ _CH,
(i) hot KMnO ,, OH’
{il) Hy0"
(i) HI! Red P
B) H;C CHy
HiC._ -0
(i) Bry, NaOH
0 0 (ii)H,0"
{iii) Sodalime,
&) CH; CH3




Br

(i) Mg, dry ether
iy
(i) Hy0"

D) (iv) 2n,

SECTION- Il
(NUMERICAL VALUE)
The answer to each question is a NUMERICAL VALUE
For each question, enter the correct numerical value (in decimal notafion, truncated /rounded off to the secand
decimal place; e.g. 6.25, 7.00, -0.33, -.30, 30.27, -127.30} designated to enter the answer,
Answer to each question will be evalvated according to the following marking scheme:

Full Marks: +3 If ONLY the correct numerical value Is entered os answer.
Zero Marks: 0 in all other cases.
5. Consider the given reaction, If X is the number of possible monobrominated products

then what is X/5

NE /hv
CCl,
10.
CH:
P
H0/H 2804
= Q
{major)
20% H 3P0y, 360 K
@) Hp, Ni HBr, benzoyl peroxide,
T ~——— R u
(major] (i) Brg, h (major) {major)

HCL, benzoyl peroxide,

s
{major)

How many of the product(s) is/are correctly matched.




jeliclles

s u S
¢l j Br
ij ij/ar
s u T

11, The molecular formula of diphenyl methane is

O~

How many structural isomers are possible when one of the hydrogen is replaced by
chlorine atom

12, In the given isomers of compound (K)

Me
\[/\CI

The count of 1somers out of the following in which Locant (Position) of chlorine
atom is changed as per the IUPAC with reference to given structure K




Cl

13.  Find the sum of position number (x +y+ z +w) assigned to Bromine according to
IUPAC rule

OH Br
0, ~or IO 10
x i , :
OHC r ]
B

SECTION -1
(THREE COLUMN MATCHING}
This section contains three questions for matching type. This section contains one table (having three columns and four
rows; each guesfion has a four aptions A, B, C & D ONLY ONE of these four options is correct.
Marking scheme: +3 for correct answer, 0 if not attempted and -1 in all other cases.

Answer 0,14, Q.15 and Q,16 by appropriately matching the information given in
the three columns of the following table.

Column 1, 2 and 3 contain starting material, reaction conditions and the molecular
formula of the products respectively.

Column-1 Column-1I Column-111

A) N I HNO 3, H,80,.60° Py | CH,
© i) Na ,S

iii) NaNO ,, HoL, 0 ° ©
iv) CuBr/




B) NO; 2) ) NaOl N Q) | CH,NF
ii) acidic wrokup
iii) NaOH, Ca0,
NO, iv) CH 4CI, AICI 5 {Anhyd)
V) 2Cl 5, h
vi) aq. KOH
0) OH 3) i) (NH),8 . R) | CILO
ii) NaNO 5, HeL, 0 -5 ¢
iii) HBF 4,
iv) SniHCI
COOH
D) 0 1) i) Bra, H;0 S) | C,H,NO,Br
o, il) Zn-dust,
iiiy Mg (THF)
i) H,0
Tind the correct conoinatic...
A)B-2-R B) A-3-Q C)D-2-P D) C-4-P
Identify the incorrect combination:
A) A-1-S B) B-3-Q C)D-2-R D) B-2-S

Column-I reactant [D], can be distinguished from its correct matched product |R] of

column-111 (formed by suitable set of reagents in column-11) by :

A) Silver mirror test

C) Victor mayer lest

B) Neutral FeCl, test
D) Lucas test

ANSWERS
1 2 3 4 5 6 7 8 9 10
BC BC | ACD | ABD | BC [ABCD| C ACD | 1.8 3
11 12 13 14 15 16
4 3 21 D D A




SECTION- 1
(ONE OR MORE THAN ONE)
Each question has FOUR options for correct answer(s|. ONE OR MORE THAN ONE of these four option(s) is (are)
correct optien(s).
For each question, choose the correct option(s) to answer the question.
Answer to ecach question will be evaluated according to the following marking scheme:

Full Marks : +4 If only (all) the correct option(s) is (are) chasen.

Partial Marks: +3 If all the four options are correct but ONLY three options are chosen,

Partial Marks: +2 If three or more options are correct but ONILY twe options are chosen, both of which are
correct options.

Partial Marks : +1 If two or more options are correct but ONLY one option is chosen and it is a correct option.

Zero Marks - 0 If none of the aptions is chosen (i.e. the question is unanswered).

Negative Marks: -2 In all other cases.

1. Choose the CORRECT options among the following?

1
AYIUT 7 ramec ' OzN W21 4-chlo »-1, 3-d itrc ver zene

or

B) IUPAC name of OzN NO2 s 1-chloro-2, 4-dinitrobenzene

aremetamers

o

Ak
- Ak

o
A
C) H
o
a/u\ N
H

D) are constitutional isomers




The Newman projection shown is the same as
CoHs

\,\/ CH,

HyC 7/

A) B)

S

AN (

Q) D)
Which among the [ollowing compounds represents the D-glyceraldehyde
H_ 0 H
.10 H,O |
HOH. —T -OH . z
A) H o W
CH,OH OH
H0+H HOH,C H
c c
¢y W S0 D) H” o

Which mixture can be converted in diastereomeric mixture by reaction with the
[ollowing compound?
CH,

HY Ph
HoN

HY “Ph o pr \'H
A) GaMs CzHsg




CH, CH;,

CO,H HO,C” \"H

COH  HO,C

Q) D)

If [P] is the major organic product obtained in the given reaction, choose the correct
statement about [P]

I Alc KOH
—_— 7]
i A % of C=574

A) [P] is a conjugated diene B) [P] is a cumulative dienc

C) [P] *s he ving CI lorine atom T [P]ist avin (le ine 1o

Which of the following statements regarding the given compounds are true?

(CH,),C-Br  CH,CH,CH,Br [>—cn-8r

W mn ()
A) Reactivity for 5, is HI > 111 B) Reactivity for s is Il = 1= 11

C) Reactivity for 5. isII> 1l >1 D) Reactivity for 5. is 1l > 1> 1II




7.

Which of'the following gives pair of diastereomer on reaction with NaBD;?

(4]
0
é\ /l\n/ /l\'rH
A) CHy By 0 ) D) 0

In the following reaction sequence, the correct statement(s) is/are

OH
+
H,0 NaOH iy CH 4l (1
3 - a @ [} +3( eq) ®
. (ag) ii) H
C=N (acidic workup)
NaHCO 5 (aq)
¥
Hi 1eq)
o — Hy 1eq

A) R give violet color with neutral FeCl, .
B) R can evolve CO, gas with NaHCO,.
C) R and T are [unctional isomers

D) T is more acidic then R

Choose the CORRECT statement(s)

H,C
H
A~ 1) PGC, CHCl, W\CHG

Ho 2) NaOH, HO NN

3) PCC, CHCI, H H

P) 4) NH;, pH=4.5-8 (@)
H,0"
a = R

A) Formatien of [Q] involve nucleophilic addition step




CH,

B o9 OH is intermediate product of reaction [P > Q]

C) [R] can give 2,4-DNP test.

D) stereoisomers possible for [Q] are 8.

SECTION- Ii

(NUMERICAL VALUE)
The answer to ecch question is a NUMERICAL VALUE
For each question, enter the correct numerical value (in decimal notation, truncated /rounded off to the secand
decimal place; e.g. 6.25, 7.00, -0.33, -.30, 30.27, -127.30) designated to enter the answer.
Answer to each question will be evaluated according to the following marking scheme:
Full Marks: +3 If ONLY the correct numerical value is entered os answer.
Zero Marks: 0 in all other cases.

10.  Find the ¢ xgree of nsatt -ation. of 1 1c m. for organic product

H NaOH
n ——————— product
H2O/EtOH
0,

11.  Find the number of alkyl chlorides which on reaction with ale. KOH, heat gives
following compound as major product.

alc. KOH
R—CI =~ )‘\*/

heat

cl

Gl 1. ag. KOII 2.Croyn* 3. HgPOYA
> - C,H,C1,0,
£XCess
CHy

cl

In the above reaction, the value of (x-y+z-+p) is




Consider the mechanism following reaction

CH,
Hh CH;0H
Hy "
<> I i o ocn,
a cH,

If X 15 the number of transition states formed in the above reaction, then what 1s X/3

The Claisen Condensation proceeds by carbon-carbon bond formation between an
enolate donor and a carbonyl acceptor. For each of the following Claisen products
select a donor and an acceptor compound from the list at the bottom (compounds 1
through 8). The sum of the numbers assigned to A, B, C, D, [ is?

Claisen Product Enolate donor Carbonyl acceptor
o CO,C;H;
A
H,C,0,C
o]
A\l
Cit ,C,H
| s Y 2v2 B
-
CO,C,H,
c
(e}
(o] o]
H D
(o]
CO,C,H
2CoHs E




CO,C,H OCHs 4
oC,H,
M @ @ )
o) OC,H; 0
H _>70C2H5 ”—4 °
H,C,0 o 4 OC,H; 0C,H,
(®) ) @ ®

SECTION - Ilf
(COMPREHENSION TYPE)
This section contains Paragraphs Questions. Based on each paragraph, there are 2 or 3 questions. Each question has 4
options (A), (B), (C) .« d (D) fvi 1 wiawe  wur - " whic wawe " ONE option can be correct.
Marking scheme: +3 for arrect wwer, \ ifr tatte predand Tin Il o 7w ves.

Paragraph " or Qu. stion 158 1%

[0}
/
Moly Zn(Hg), HOW o e socl,
(8] —— =
+ W 10H1003 @ 10H1202 )
\\ (X) m
(o] |
(@ {CqoH440C1)
Pd-C/ Zn(Hg), HCI! AlCI 5
(C1oHg) =—————— (Cyptya) = (C4gH190) =
(6) (5) 4
(5 (R) (w)

15. What product will be obtained if “W’ is treated with C,H . MgBr followed by D,0'?




3

aD
Q) Ph D) Ph
16.  What product is obtained when R is heated with KMnO, / H™?
COOH
COOH
g\/ @QQOH
A) COOH B)
COOH
X
Q) “COOH D) COOH
ANSWERS
1 2 3 4 5 6 7 8 ] 10
BCD AD C BC C BC AC BC ABCD 11
11 12 13 14 15 16 17 18 19 20
3 21 | 1.66 | 21 c D




SECTION- 1
(ONE OR MORE THAN ONE)
Each question has FOUR options for correct answer(s). ONE OR MORE THAN ONE of these four option(s) is (are) correct
option(s).
For each question, choose the correct option(s) to answer the question.
Answer to each guestion will be evaluated eccording fo the following marking scheme:

Full Marks: +4 If only (all] the correct option(s) is (are) chosen.
Partial Marks: +3 If all the four options are correct but ONLY three options are chosen.
Partial Marks: +2 If three or more options are correct but ONLY two options are chosen, both of which are correct
options.
Partial Marks: +1 If two or mare oplions are correct bur ONLY one option is chosen and it s a correct option.
Zero Marks: 0 If none of the options is chosen (i.e. the question is unanswerad),
Negative Marks: -2 In all other cases.
1. Which of the following comounds are soluble in NalICO,?
SO,H
A) Picr : aid B
OH COOH
NO, NO,
)] D)
%
P20s
CONH, - =P

(i) B, + KOH +
(ii) CHCI 5 + OH ™ + g
Which statement(s) isfare CORRECT
A) Reduced product of P and Q will be metamers to each other
B) By dry distillation of hydrolysed products of P with Ca(OH), , gives
benzophenone




L

C) One of the hydrolysis product of Q, reacts with NaNO, + HCI followed by
reaction with phenol in mild basic medium, gives orange red dye

D) Electrophile involved in the formation of Q is dichlorocarbene

In which of the following reaction(s) benzaldehyde is obtained as a product?

CH,

©/ i) Cro,Cly, CS,

i) H,0
A) :
C=N

©/ i) -Bu) , AIH )

] ii) H,0
cH

f]’ ¢ DCro (CHC )y

z i) HyC

OEt i) LIBH

iy H,0
D) ' My

Choose the CORRECT statement(s) regarding tollowing reaction sequence

Zn - dust ©a
@ = Phenol == Salicyaldehyde

Pl (Reimer - Tiemann ) Rl
reaction

A) [P] and [Q] can be distinguished by neutral FeCl, .
B) Reagent mixture [X] can distinguish 1° and 2° amines
C) Both [P| and |R] are soluble in (aq) NaOH.

D) [P] is the monomer of Novolac and Dacron.




w

Which of the following is/fare CORRECT regarding nucleophilic substitution
reaction?

R RIP VR g S
B)/J\/Br < AN < /\r]: < %—Br (Sy1)

R e e T

hghg = YT )\,Er - %Br (S2)
Br

D)

Pathl  O,N ~<;\>— ’(:l 5 O man “Aaicd [ @ —4@4. Hel
(P)

o Anhy AICI; 9
Pathll  O;N + ——>= 0N + Hel
c

The CORRECT statement among the following about the above two paths of
synthesizing the organic product P is :

A) Path T is better than Path 1T

B) Path II is better than Path 1

() Both the paths are equally good

D) Path I will give less yield of the product as compared to that obtained by path IL.




The major organic product of the given reaction is

NOC1

@/\ —_
NO Cl
Cl NO
A) B)
ol NO
Cl
C) nNo D)

Major an' 1. inor org inic § oducy ft 'med .n the g ven che 7o =sproa . =ly

TBr (leq)
R —

Br Br
sadepden
A) B)
Br Br
C) Br D) Br




9. The following symmetry element(s) is/are present in the d as well as I form of the
tartaric acid

A) Centre of symmetry B) axis of symmetry (C,)
C) planc of symmetry D) alternating axis of symmetry

10.  The specific rotation of optically pure (R)-2-boromo butane is —112.00°. A given
sample of 2-bromobutane exhibited a specific rotation of —82.88%. The percentage of
(S)—(t)—enantiomer present in the sample is

A) 74% B) 27% C) 13% D) 37%

SECTION- Il

(NUMERICAL VALUE)
The answer to each guestion is a NUMERICAL VALUE
For each question, enter the correct numerical value (in decimal notation, truncated /rounded off to the second decimal place;
e.g. 6.25,7.00, -0.33, -.30, 30.27, -127.30) designated to enter the answer.
Answer to each question will be evaluated according to the following marking scheme:
Full Marks: +3 If ONLY the correct numerical value is entered as answer.
Zera Marks: 0 in all other cases.

11.  Find the nmber o comy sunds wh shar more basic thar P —NF

HiCo .. .CH;

NH, CH,NH, L]
CH,
, , EtgN . (CHgNH | » NHy ,

NH, NH, NH,

CH,NH,, : ,

OH

12.  Ifthe following carbocation is formed in a chemical reaction that finally bonds with
bromide nucleophile, how many different bromide product(s) are formed?

CH
L2k ok 1
CH,

(Note: geometry of double bond is NOT locked)




13, Find the Degree of unsaturation of product?

o]

1) Me,NH, CH,=0, cat. HCI
= [Major product]

2) Me-T
3) KO, EtOH, Heat

14, Total number of constitutional isomers (only position isomers) possible for trimethyl
cyclohexane is

11.  Find the LOCANT of Br in product as per the IUPAC nomenclature.

OH
1) cone, Hy80,, 1000C, 3hr
7 NaOH H-0
i= ———— —— —— —i - M jor organic podu-f
3y
S804, Hy )
20 °Cdist |the p duct




SECTION- Ill
(MATRIX MATCH WITH NUMERICAL)
Each guestion has TWO (02) matching lists: LIST-1 and LIST-IL
FOUR cpticns are given representing maiching of elements from LIST-l and LIST-II.
For each question, choose the oplien cormesponding to the correct melching.

Full Marks : +3 If ONLY the option corresponding 1o the correct maich(es) is (are) chosen.
Zero Marks 1+ 0 1f none of the optians is chosen (i.e. the question is unanswered).
Negative Marks 1=1in all other cases.

16.  Match the conversion in Column-I with appropriate reagent(s) of column-I1.

Column-I Column-I1
H,C H;C PCC (pyridinium
A) H%—OH _ >=0 P)
H HO clorochromate)
HaC, Tt
B) H—/—\H — =) | Q| w3k
H H
H3C, H3C,
Q) H%—OH _— >=0 R) | KaCraO; +dil Ha8O04 /293 K
H1C HZC
HiC. H4C.
D) | HiC > OH - >=CHZ S) |KMnOyH+ /293K
H,C HiC
T) | H3PO4/358K




ANSWERS

1 2 3 4 5 5
ABD | BCD | ABC | ABC A A
11 12 13 14 15 16
A-RS
8 8 3 6 2 ik
C-PQRS
D-QT




SECTION- I

(ONE OR MORE THAN ONE)
Each question has FOUR options for correct answer(s). ONE OR MORE THAN ONE of these four option(s) is (are) correct
option(s).
For each question, choose the correct option(s) to answer the question.
Answer to each guestion will be evaluated eccording to the following marking scheme:

Full Marks: +4 If only (all] the correct option(s) is (are) chosen.

Partial Marks: +3 If all the four options are correct but ONLY three options are chosen.

Partial Marks: +2 If three or more options are correct but ONLY two options are chosen, both of which are correct
options.

Partial Marks: +1 If two or mare oplions are correct bur ONLY one option is chosen and it s a correct option.

Zero Marks: 0 If none of the options is chosen (i.2. the question is unanswerad),

Negative Marks: -2 In all other cases.

1. Which among the following is an intermediate(s) in the below isomerization reaction

[s]

o]
/ trace of acid é
—_—

‘

\ / ﬁou
OH
A) OH B)\@/ O D)

N

OH

& Free radical addition reaction(s) is (are)
HEr e HCL
_— —_—
A) = ROOR B) e
1, Cl; (3.0 eq)
SRy, —— 5 »
) = Tac D) hy

3. Analyze the following data and choose the CORRECT statement(s)
pyrrole + PhMgBr ——  [P] = [Q]
|P] + CI;Cl —— [R] - [8]
Q] + CH3Cl ——=  no reaction with out catalyst

A) Compound [P] is aromatic




B) All bond lengths in compound [Q] is identical

C) Compound |Q] is less reactive than [P] towards clectrophilic substitution
reactions

D)Compound [P] is more reactive than aniline towards electrophilic substitution
reaction

Choose the CORRECT option(s) regarding the given scheme

o]
NaH (base)
Q§° ol N o7 ——— 7
| Cr N0,
o
Me N
Hao'mlv

1. pH = 4-5
[R] _-_— [Q]
CigHN, 2. NaBHy CraHyyN0

A) In fir ai po duct | 2] one of the nit ogen s part« fan ne md  the - nitr ygen is part
ol amiue

B) [Q] on reaction with HINO; gives pale yellow oily liquids

) [R] on reaction with KMnO4 gives corresponding aromatic carboxylic acid which
is more acidic than benzoic acid

D)Maximum number of Me-I that is consumed by [R] is two

Choose the CORRECT statements regarding the given scheme

OCH,
1.0,/ hy

—_— [P] [ mixture of produets
H . 2.H/H,0
Major

A) The two major products in product mixture can be separated with dil NaHCO;

B) One of the products from the mixture shows neutral FeCls test but not phthaline
test
C) One of the product from the product mixture shows 2,4-DNP test but not tollens
test

D) One of the products trom the product mixture subjected to reimer-tiemann
reaction gives positional isomer of vaniline




(o]
©+ %c‘ﬂ, ® + Q@ -+ [

In the above scheme [P] is the disubstituted aromatic compound and major and [Q] &
[R] are monosubstituted aromatic compounds which are formed as a minor and [Q]
respond to 2,4-DNP whereas [R] do not. Choose the correct option(s)

A)|R] is more reactive than benzene towards nitration

B)[R] is more active than [P] & [Q] towards electrophilic substitution reaction

o]
[P]
<)
|-
(T
/
D) [P]
[8]
L
1. KMnO, / OH" / A
2.0
Br
1. CrO,Cly / €8
CHCL/ AICT; ] 23R
— = Q]

2.H,0

1. Mg/ dry ether
2.C0,

3H"

y

[R]




A)[S] reacts faster with NaHCO; than [R]
B) Mixture of [Q] and |R| can separate with dilNaOH
C) [Q] on reaction with tollens reagent [ollowed by acidification gives [S]

D) [Q] on reaction with tollens reagent followed by acidification gives [R]

Choose the CORRECT option(s) regarding the given scheme

1. NaRH,

product mixture [P]

o o 2.H*
1. LiAlH
7 OMe e product mixture [Q]
2. NH,CI
o\lrph

H, /Pt product mixture [R]

A) Proc ict m cture P| co tains wao liastc comer

B) Product mixture [R] contains two diastereomers

C) One of the produets from product mixture [Q] contains 17, 2” and 3° aleoholic
groups

D) One of the products from product mixture [Q] on treatment with P.C.C gives
aromatic aldehyde

Which type of overlapping is/are involved in the given compound?
CH;
S
L _CHa
H;C
# CHs
Ayr >~ Bynm—a*

C) & — plempty) D)o—n*




SECTION- I

(NUMERICAL VALUE)
The answer to each question Is a NUMERICAL VALUE
For each question, enter the correct numerical value (in decimal notation, truncated,/rounded off 1o the secand decimal place;
e.g. 6.25, 7.00, -0.33, -.30, 30.27, -127.30) designated to enter the answer.
Answer 1o each guestion will be evoluated occording 1o the following marking scheme:
Full Marks: +3 If ONLY the correct numerical value is entered as answer,
Zero Marks: 0 in all other cases.

10.  Find the number of compounds which evolve effervescence of CO, with aqueous

NaHCO,?
COOH
oH CH, ) OH
H;C—C—OH
1
o oH
0 A AOH - jou | ~_ SOH
HyC—C =" H | |: )
= =
Y o, EN NG
NO,

11. A hydrocarbon (X) contains 91.2% carbon and 8.8% hydrogen. The compound on
chlorination using Cl/hv and CL/AICI; gives three isomeric monochloro substituted
products. What is the total number of atoms in (X) / 10

12.  Consider the major organic product in each case, If X is the total number of C-H
bonds which can involve in hyper conjugation in structures C, and then what is X/6

Na Br, Ale KOH
— ¥ e [A] ——— B
c1\/\)\/a Ty ctheE A] o B _ """ e C]

D]

13.  The reaction of chloromethane with hydroxide ion at 30 °C has a AG® value of -21.7
keal/mol. What is the Keq / 1015 (Keq equilibrium constant)for the reaction?

14, Aliphatic amines on diazotization gives aleohol via carbocation intermediate

R—NH, =% 5 R —OH + N, + NaCl




. NH
E 2 4/ NaNO 2+HC!

(Carbons are labeled with numbers)

In the above reaction how many of the following products are possible

OH OH OH
3 1 N2
a) D"_V b) |>‘ﬁ/ o J |>_/4
4 4
OH OH
OH 4
3 2
A v OF
4 # 4
OH 3 2
2
2 /\/1\ W\
9 D{ DR S oH U 4 oY
a— 4
SE( qrwn. - I
(COMi RE 'TENF .ON TYP )
This section contains ===~ ohs Que! ons. Bo »donec 1p -ograp there arc 2 or  que ions. ach uestiol has 4 options (A),
[B), (C) and (D) for s answe out of 1 sich ON ¥ ONF _ptic con be orrert.
Marking scheme: +. for correct answer, uif not atrempred and -1 in all uther cases.
Paragraph For Questions 15 & 16
CH,
1. AICI,
T o 2. H' (wark up) (P i Q]
Csl1;04 - ¥ RED 30 %
cyclic anhydride
having chiral centre
CHy Zn-Hg Zn-Hg
con HCI con JIC1
) 1. Con. H,50, /A § 1. Con. I,80, F & :
|T] - IR] + 5] — = [U]
2. Zn-Hg/con.HC1 2. Zn-llg/con I1C1
15.  Choose the CORRECT option(s)

A} [P] is having onc alpha hydrogen adjacent to ketone

B) [Q] is having one alpha hydrogen adjacent to ketone




C) |P] & [Q] are positional isomers
2)|P] and |Q] both evolve CO; gas with NaHCOs

16.  Choose the CORRECT option(s)
A) [R] and [S] arc structural isomers
B) [T] and [U] are same compounds
C) [M] on reaction with LiAlH, gives diol which don’t have chiral carbon
D) Degree of unsaturation of [R] and [T] is same
ANSWERS
1 2 3 4 5 L 7 8 9 10
BC AD ACD BCD BCD ABC ABC ABD D 6
11 12 13 14 15 16
1.5 1.6A_ 4.SJ_;_L]iiD‘ABD BN =Y.




SECTION- |
(ONE OR MORE THAN ONE)
Each question has FOUR options for correct onswer(s). ONE OR MORE THAN ONE of these four opfion(s) is (are) correct
option(s).
For each question, choose the correct option(s) to answer the question.
Answer to each question will be evolucted according to the following marking scheme:

Full Marks : +4 If only (all) the correct option(s) is (are) chosen.

Partial Marks: +3 If all the four options are correct but ONLY three options are chosen.

Partial Marks: +2 If three or more options are correct but ONLY two options are chosen, both of which are correct
aptions.

Partial Marks : +1 If two or mare options are carrect hut ONLY one option is chosen and it s a correct option.

Zero Marks : O If none of the options is chosen (L.e. the question is unanswered).

Negative Marks: -2 In all other cases.

1. Phenol on bromination gives 2,4.6-tribromophenol as a major product. Choose the

CORRECT statement(s) about bromination of tribromophenolinpresence of Brz and
acetate buffer.

A) Since all active positions of phenol occupied by Br atoms fourth bromine atom
will go to v eta pust vn

B)Since -OF is orth para lirectic n | toup "nd all « rtho Harz pos io s are occupied by
Brator no fu therr actior take pla e

() Fourth bromine atom goes to again para position
D)The product formed is non-aromatic

Z Choose the CORRECT statement (s) for given reaction scheme

D
[P]
——
D + major
D
s Q] H
D
major
+
D

A) [P] = MeOH / heat and follows E1 elimination
B) [P] = MeONa / MeOI1 / heat and follows E2 mechanism
C) [Q] = McOH / heat and follows E1 climination
D) [Q] = MeONa / MeOH / heat and follows E2 mechanism




In which of the following SNz reaction(s) there is large increasing in rate takes place
by increasing solvent polarity?

A) RX+Y ——R-Y+X B) RX+Y——R-Y'+X
C) RX'+Y —R-Y-+X D) RX' +Y—>R-Y'+X

Which of the following product(s) is (are) prepared as major by using Na/Dry ether
fromany suitable single organic chloride or single organic dichloride?

H HiC, CH;,
)\.,, Hﬁ:%—éczﬂs
A B) <> C )@ D) H€  EHy

What is the sum of position assigned to bromine while numbering the parent chain in
the below compounds

B
Br J: B Br

chf\\l H-.CI Hy" J‘j H:‘C:ﬁ\
He 7 H ) Hy 7N Hy S

o an i )
A) 11 B) 13 C) 15 D) 12

o
\/\s)‘I\N/

Identify the constitutional isomers for molecule H




Cholesterol (A) is the most abundant compound from stereoids in animals. It is the
precursor of all other stercoids. It is an important component of the cell membrane.

[Note: Thick solid wedge indicates a bond coming above the plane, while broken
wedge indicates 4 bond below the plane]

The total number of stereoisomers possible for A is
A) 32 B} 256 C) 128 D) 64

The intermr=diate Awine (be ~ddition ~F HC] 1o propene in the presence of peroxide is
(consider (i major rgani prod. ct zacti n path nly;

A) HiC—HC—CH,Br B) H:C—CIHC—CH,
. +
() HyC—HC—CH; D) HyC—HC—CH,

Choose the CORRECT option(s) regarding following reaction sequence:

AlCi, 0, H'Y
+ CH4CH,CH,GH G —— [P] ST Q] [R]+[3]
H,0

A) Product (R) may be butanone
B) Product (S) may be phenol

C) Product (Q) is cumene hydroperoxide

D) Product (P) is known as cumene




SECTION- i
(NUMERICAL VALUE)

The answer to each question is a NUMERICAL VALUE

For each question, enter the correct numerical value (in decimal notation, truncated /rounded off to the secand
decimal place; e.g. 6.25, 7.00, -0.33, -.30, 30.27, -127.30} designated to enter the answer,

Answer to ecch question will be evaluated according to the following marking scheme:

Full Marks: +3 If ONLY the correct numerical value is entered os answer.
Zero Marks: 0 in all other cases.
10.

o COOC ,H,

When the above molecule is reduced with excess LiAlIH, followed by dilute acid

work up, how many fractions can be obtained on [fractional distillation of product
mixture.

11.  If Xis nol zular v zight f the 1a) w orgnie pre uet obt inec in he g ven reaction
then hatis X/ 71 0=12 07 ymu H = 1.007 ar.1 D= 5.9 amu

Br=78.9183 amu)

CH. O
Br —
CH;OH
12,
o}
Br;, (1 mole)
Reaction X: = =
H;C CH; OH"
(1 mole)
o}
Br, (1 mole
Reaction Y: )L L)D

H,C” TCH;  CH,COOH

(1 mole)

Number of moles of unreacted acetone lefl afler the reaction X and reaction Y are ‘a’
& ‘b’ respectively. The value of (a+b)is_




o]

1. KOH
2. Et-Br
3. H0"

1. SnCL/HCI
-

(i) i
2. H0

H,C—C=N

NaNO,

1]
C—NH,
HCI

) HL—

- | alEtOH
(vil)) HyC —CH —C= H —

&
)

OCH;

NH;
t “CH, t “NO,
un-CHs

How many reactions will give 1° amine as final product?

" 1. NHy
(i) Hse,—c—ClI
Il 2. KOH +Br,
(iv) . S
2. H;80,
CO,H
o]
o]
-

How many of the following compounds are more basic than aniline?

C;Hg

H,0"
R




SECTION - 1I
(COMPREHENSION TYPE)

This section contains Paragraphs Questions. Based on each paragraph, there are 2 or 3 questions. Each question has 4 options (A),
[BJ, (C) and (D} for its answer, out of which ONLY ONE sption can be carrect.
Marking +3 for correct answer, O if not of d and -1 in all other cases.

Paragraph For Questions 15 & 16

CH;
1. KMnO, / OH /A NH /A NaORr/ A
_— [P - [Q] > [R]
¥ +
ch, 21 CgH, 0,
HNO,
NH;3/ A
CO,H

LNaOIL + Bry / A
2. H' work up \\N
NH, /
N
H

15, Choose he CORR <CT ption 3): non: the folt wit 1is'pie
A) Co upou d [S] smor acidi (b n [Q
B) Compound [Q] is more acidic than [S]

[T]

C) Conversion of [P] to [Q] required more temperature than conversion of [P] to [S]

D) Conversion of [P] to [S] required more temperature than conversion of [P] to [Q]
16.  Choose the CORRECT option(s) among the following is/are

A) Compound [Q] is phthalamide

B) Compound [S] is phthalamide

C) Compound [T] is more acidic than [P]

D) Compound [T] is more acidic than corresponding p-amino benzoic acid due to
ortho effect

ANSWERS
1 2 3 a 5 6 7 8 9 10
cD | AD B BC c cD B D AB
11 12 13 1a 15 16
8.015 066 | 3 a AD A




SECTION- |
(ONE OR MORE THAN ONE)

Each question has FOUR options for correct onswer(s). ONE OR MORE THAN ONE of these four opfion(s) is (are) correct
option(s).

For each question, choose the correct option(s) to answer the question.

Answer to each guestion will be evolucted cccarding to the following marking scheme:

Full Marks : +4 If only (all) the correct opfion(s) is (are) chosen.

Partial Marks: +3 If all the four options are corract but ONLY three options are chosen.

Partial Marks: +2 If three or more options are correct but ONLY two options are chosen, both of which are correct
aptions.

Partial Marks : +1 If two or mare options are carrect hut ONLY one option is chosen and it s a correct option.

Zero Marks : O If none of the options is chosen (L.e. the question is unanswered).

Negative Marks: -2 In all other cases.

1. Which of the following compounds corresponds to 2-bromo-1-chloro-4-propyl

e

benzene?

CH,
o o ]
Br. Br
el CH, & CH,
av) V)
A)lland V B) Il and IV C) IV only D) Iand IV only

Two isomeric SN? products when Sodium thiosulphate is allowed to react with one

equivalent of CHa-1 in CH;OH, in fact only one of the two possible produets is
formed. Which one is formed-?

n=u

20—

Z+

"
—OCH, Nas—

A)

(o
e=]
-
O




s

+ -l + - |
Mat)—ﬁ—scuJ NaO—ﬁ—S—OCH:,

C) o D) o

When neopentyl alcohol is treated with 11,50, , a mixture of two alkenes (85: 15) is
formed. Which statement(s) is/are correct about these alkenes?

A) Both give same major products on treatment with HBr in dark.

B) Both give different major products on treatment with HBr in presence of peroxide.

C) The alkene which is formed in 85% concentration has higher heat of
hydrogenation than other alkene.

D) Both alkenes, on ozonolysis give same product.

Which of the given statement(s) about N, O, P& Q with respect to M is/are
CORRECT.

ci
1o _H HO_ K

cl ﬂ Ay
HO \/ H%QH HO
CH, cl

_§:\:

CH,
(M) N) {0)
CH, CH,
H OH HO H
HO H HO H
Cl cl
P) @

A) M and N are non-mirror image stereoisomers.
B) M and O are identical.
C) M and P are enantiomers

D) M and Q are identical




5, Which of the following is a defective resonance contributor of the acetamidinium

ion?

"

NH NH,

+

A) H;C NH, B) H,C NH,

NH, NH,

+ L
C) HC NH, D) HsG NH,
6. An alkylbromide [X] produces single alkene|Y] when it reacts with sodium ethoxide

and ethanol. [ Y] upon hydrogenation produces 2-methylbutane. Choose the
CORRECT statement(s) among the following

A) [X] is a tertiary alkyl bromide
B) [X] is a primary alkyl bromide
C) IX] m' vy rrmay 1 ot she w ster oi: Hmer sm

D) [Y] ¢ ..o hibit g omel ical is mi rism

7. The reaction(s) that result(s) in the formation of aromatic specics is/arc
: >—cCl + SbCly ——= QBF + ager, ==
A) B)

Ph

COPh 4+ NaH———=
+ Na =
D)

CJ Ph

8. Choosc the INCORRECT option(s):
A) Picric acid & Benzoic acid can be distinguished by Nal1CO3

|
4’_\ < /k rate of SN, reaction
B) !




SH SH

+ CHyMgl L

H,C—CH.
C‘] CH,-CI 2 3

does't show tautomerism

OH
D)




SECTION- Il

(NUMERICAL VALUE)
The answer to each question Is o NUMERICAL VALUE
For each question, enter the correct numerical value (in decimal notation, runcated /rounded off fo the second decimal place;
e.g. 6.25, 7.00, -0.33, -.30, 30.27, -127.30)] designated 1o enter the answer.
Answer to each question will be evaluoted eccording to the following marking scheme:
Full Marks: +3 If ONLY the correct numerical value is entered as answer.
Zero Marks: 0 in all other cases.

o The below compounds are treated with HNO, followed by addition of NaOH.
(CH,), CHNO,,CH,CH,NO,,(CH; ), CNO,

O O=. O

H;C—CH-NO,

X is the amber of somp unds 1a o red wh e Y is e 1 1’ er ¢ " compounds
that giv viue nrodu t. The value of X/Y) s...

10.  The number of compounds give positive Fehling test
CHO
1) H,C—CHO 2) HyC—CH,—CHO 3)

4) CH,COCH, 5) 6)

7)




/. \

+

How many of them are more acidic than H H

N(CH3),
= 0 +
o |, E j S NH4
N | N i
~,

H 8 H H TH |

H

i ii i iv v

Consider the following reaction,

N
NN
\N PD(UAP)— Inter diat e | + 2N
w/ {Oxid") :

NH,

Degree of unsaturation of intermediate is?




SECTION - Nl
(COMPREHENSION TYPE)

This section contains Paragraphs Questions. Based on each paragraph, there are 2 or 3 questions. Each question has 4 aptions (A),
[B), (C) and (D] for its answer, aut of which ONLY ONE option can be correct.

Marking

+3 for correct answer, Q if not attempted and -1 in all other cases.

Paragraph For Questions 14 to 16

Cyclic ethers can be formed by intramolecular SNy reactions of halogen substituted
alcohols like bromo alcohols. Proton transfer from alcohol to a base like sodium
hydroxide gives a bromoalkoxide. If the solution is dilute, the alkoxide acts as a
nucleophile, and an intramolecular reaction displaces a bromide ion. In more
concentrated solutions, an intermolecular reaction occurs to give a bromoalkoxy
ether. The mtramolecular reaction 1s preferred at low concentrations because the

reaction is first order and the competing intermolecular reaction is second order. The

rate of cyr'izatic™ =" “ror - "oxid- -- ~ function of number of atoms forming the
ring foll ws the orc :r 5> 6 > 3 »>¢ Tl« order an e a aibi ted prec minantly to
favour_ole enuopy « facti 2., ove “2.ng t'e wovour ble _ntho'y; of activation

for the formation of smaller rings.

The major product [P] in the following reaction is

HO. ag NaOH
T T i P = |P]

A)OO B) OSSN

o) NED\/\/\ONE D) BrWO\/\/DH




Slowest reaction among the following is

aq. NaOH o]

P AN

aq. NaOH o
B)HD/\/\Br —_—

The intermediates involved in the following reactions is/are

HBr

\|/\/

W W
A) B) C) D)




ANSWERS

1 2 3 4 5 6 7 8 9 10
(o c AB ABC [od BC AD CD 0.33

11 12 13 14 15 16

(] 2 7 A A AB

SECTION- |

(ONE OR MORE THAN ONE)
Each question has FOUR options for correct answer(s). ONE OR MORE THAN ONE of these four option(s) Is (are) correct
option(s).
For each guestion, choose the correct option(s) to answer the question.
Answer to each question will be evaluated according to the following marking scheme:

Full Marks: +4 If only (all) the correct option(s) is (are) chosen.
Partial Marks: +3 If cll the four options are correct but ONLY three options are chosen.
Partial Marks: +2 If three or more options are correct bur ONLY two options are chosen, both of which are correct
c~tions.
Partial Marks: \ ¥iwo orm ‘e optic sarec. ect ut ON ¥ one optinn is chnsen andl # is a corre-+ option.
Zero Marks: J It one of the options i chosen e, =~ _jon is unan verec
Negative Marks: 7 '~ ol other ¢ 1ses. - | | | |
1. CORRECT statement(s) regarding given compounds is/are —
(ﬁ'}
\ N \
N(x) N
(D oo (ILL) B

A) Basic strength order is I > 11 > 111
B) In compound (I) y is more basic than (x)

C) In compounds (1) two lone pair, in compound 1I & I11 one lone pair are
delocalized.

D) In compounds (1) & (111) one lone pair is delocalised.




ra

The increasing order of the acidity of the hydrogen marked in bold italics among the
following is:

H H
I 1l n
A) I 18 more acidic thane I11 B) III 1s more acidic than 11
) Iis more acidic than IT D) Conjugate base of I[ is aromatic

OH
H,yC o
on
-
[s]
Br

Which Tie stater ents egard. 1 he product ft mec i he whove rea stion is
CORF 2707

A) Il Br is replaced with NO, rale ol reaction increases
B) Inversion of configuration takes place.
C) Nucleophilic acyl substitution takes place.

D) Configuration at chiral carbon does not change

[e]
Brs / AcOH v
—————= Major product
(8]
N a
Br
A) Br Cl B) <]
[o] . (o] Br
r

) Cl D) l




‘Which of the following intermediate product(s) is (are) formed during given Reimer-
Ticmann reaction?
OH OH

cHel,
NaOH

Q Q H o H o H
ﬁ/c'a &L CH(" @)\
: cl OH OH
A) B) ) D)

Possible products in the given reaction
C4Hy0; 1. CHyMgBr excess)
possible esters

2, NH,C1
H3C\ C,Hs
—OH 15C AH
a) HE B) CaHs
C,H; CzH;
H OH HSC%OH
Q) H D) HsC

The rate of solvolysis of | - IV follows

Br ar Br
> O XY
Br
| n m v

A)1=1> 1L =1V B) > 1>11>1V
Ou=l=1>1v D)IV>1>11>11




8. The major products E and F formed
Br,
$ EtOH, 0°C
N
H
S Bry
| = EtOH, 0 °C
N
E= Br—@—Er and F*=
N
A) H
E= @—Er and F= |
N
B) H
Br. Br
E= [f \ i F=
i
C) H
Br, Br
E= Brﬂ—ﬂr and F
N
H
D)
9,
; CN peroxide / A Pl
H : ; Major !

A) P

in the following reactions are

Br

Br

Choose the CORRECT optmns regarding [P] and [Q] of the given reaction

|P| +/\\/\ —_— Q] iz nmyumj

Major

CN

B) QI




: CN

Q) IP]

/\/\>§/CN
D) Q1

Product [Q] in the given reaction is/are

H;C—C=C—CHj;

H,C—+—H

Na/lig NHy

dil KMnO,

g} 1Q]
173K
CH,
H OH
H OH
B) CHy

oH
[ XN
ou
~ ~
D) H - o




SECTION- Il

(NUMERICAL VALUE)
The answer to each question is o NUMERICAL VALUE
For each question, enter the correct numerical value (in decimal notation, truncated,/rounded off 1o the secand decimal place;
e.g. 6.25, 7.00, -0.33, -.30, 30.27, -127.30) designated to enter the answer.
Answer to eoch guestion will be evoluated occording to the following marking scheme:
Full Marks: +3 If ONLY the correct numerical value is entered as answer,
Zero Marks: 0 in all other cases.

11.  Total number of geometrical isomers of given structure

HC=C CHzC=CH.CH,

12.  Find the number of stereoisomers of following
CH,.CH(Br).CH(Br).CH(Br).CH,

13.  Ifnumber of Clatoms in Lindane is X, number of Cl atoms in DDT is Y, then what
is X/Y

14, Amor Z2the ¢ ven s ructu = i4 atify thoo cor-aii ne jro aine it fourt’ position
according to IUPAC system.

HyC H ) H cr:: HyC m::
H Br H Br H Br
H,C HyC et
H,C CHj, H,C H M cH,
>=€LH >=3LH H
N Br H Bg H Br
H H H

15, Find the total number of possible product(s) in the following reaction

i
@ —iB-[—e- Product(s)

cci,




SECTION- HI
(MATRIX MATCH)
Each questicn has TWO (02) matching lists: LIST-1 and LIST-II.
FOUR opticns are given representing matching of elements from LIST-1 and LIST-II.
For each guestion, choose the cption corresponding to the correct marching.

Full Marks + +3 If ONLY the option corresponding to the correct match(es) islare) chosen.
Zero Marks : O If none of the opfions is chosen (i.e. the question is unanswered).
Negative Marks : =1 in all other cases.

16.  Match the columns

Column-I Column-II
(Compounds) (Total number of stereoisomers)
A) ¢l P) 8
CH.
H;C 3
B) oo Q |4
H, ‘CHy \
0) c c_—ﬁ_’_,—_____—
H,C CHj
HyC cl
D) ¢l cl S) 2
Hac/j\<(kc|-|J
cl
NSWERS
1 2 3 4 5 6 7 8 9
ABD BC ACD c ABCD | ACD (o] D AED
11 12 13 | 14 | 15 16
A-S
B-R
2 4 1.2 2 4
c-Q
D-Q




SECTION- 1
(ONE OR MORE THAN ONE)
Each question has FOUR options for correct answer(s). ONE OR MORE THAN ONE of these four option(s) is (are) correct
option(s).
For each question, choose the correct option(s) to answer the question.
Answer to each guestion will be evoluated occording fo the following marking scheme:

Full Marks : +4 If only (all] the correct option(s) is (are) chosen.
Partial Marks: +3 If all the four options are correct but ONLY three options are chosen.
Partial Marks: +2 If three or more options are correct but ONLY two options are chosen, both of which are correct
options.
Partial Marks : +1 If two or mare oplions are correct bur ONLY one option is chosen and it s a correct option.
Zero Marks - 0 If none of the options is chosen (i.e. the question is unanswerad),
Negative Marks: -2 In all other cases.
1. Choose the CORRECT statement(s) regarding major organic product obtained in the
given reaction
CH,
1
H /H,C X
[ a = ~
o L Majc - O ani pro uct 3
Hy Y Uy

A) Produclt is a mixture ol diastereomers
B) Product mixture is optically inactive
() Single optically active product is formed

D) Carbocation rearrangement will takes place in given reaction

2 The CORRECT statement(s) for the following addition reactions is (are)
HC, H 1 BD,THF
i) >=< ————— M andN
2. 1,0, 01
H CHj
H;C, CH; 1, BD, THF
i) ——— 0 andP

2. H,04, O
H

A) |0] and [P] are identical molecules

B) [M] and [N] are enantiomers




C) First reaction yields racemic mixture; whereas second reaction yields meso
isomers

D) Total three fractions obtained, when we distilled product mixture of both the
reactions

Choose the appropriate starting materials in the given reaction scheme

NaLN(ca!)/ DMF

o @* O o*
ATDB.UILo

Which among the following can form acetanilide up on reaction with aniline is/are
A) Propyl ethanoate B) acetaldehyde
C) phenylethanoate D)diethyl carbonate

Choose the CORRECT option(s) about the given reaction is/are

+
NMe; NMe;,

MMe3
HNoJ H,80, /@/

A) -N"Mes is a strong —I group and —1I cffect decrcases with increase of chain length
50 [Q] is major

B) N*Me; is a strong —M so [P] is major

C) -N"Me; is a strong —I group and I effect decreases with increase of chain length
so [P] is major

D) -N*"Meagroup is a meta directing group so [P] is major




‘Which among the following is/are appropriately matched with its major organic
product.

NH; L. DIBAL'H
MeO. 2 OH L‘- Proline natural isumer
M 3.11,/Pd i
A) o] o]
9 o]
dry I1C1
J\/Y\OH db
)
B) OH
OH

Q. OH

1.0,

—

T 7Zn+ H0

) 3.dry HCL
)\A/\ 1. PCC OEt
2, H" / H,0 (water addition)
= OH >

3. EtOH / drv HCI 2

D)

Choose the CORRECT option(s) [or below given scheme

1. BH; THF 7]
2. H;0,/0H"

S
C) —
Major

1. Tlg(0Ac),, IL,O

[R]

A)[P] is the mixture of two constitutional isomers in unequal amount
B) [R] is a mixture of two compounds
C) |P] and |R] are same compounds

D) I£[S] is H+H2O then [Q] will be the positional isomer Lo either [P] or [Q]




Observe the below three compounds and choose the correct statements about their
interconversions

H;CO.

maorphine codeine herain

A)Morphine on treatment with 2 moles of Nall and one mole of methyl iodide gives
codelne

B)Morphine on treatment one equivalent of methyl iodide gives codine

() Morphine on treatment one equivalent of NaOH and one equivalent of Methyl
iodide giv .. codeinc

D) Moty 1ine on tree ment vithe ce s accic anhy ride giv :s he coi




SECTION- I

(NUMERICAL VALUE)
The answer to each question Is a NUMERICAL VALUE
For each question, enter the correct numerical value (in decimal notation, truncated,/rounded off 1o the secand decimal place;
e.g. 6.25, 7.00, -0.33, -.30, 30.27, -127.30) designated to enter the answer.
Answer 1o each guestion will be evoluated occording 1o the following marking scheme:

Full Marks: +3 If ONLY the correct numerical value is entered as answer,

Zera Marks: 0 in all other cases.

o How many of the following can be used to differentiate between
H,C—CH,—OH  and @—ou ?
A) NaOl B) Neutral FeCl, C) Br, /H,0
D) libermannnitroso test E) Na [) NaHCO,

G) CAN (Cerric Ammonium Nitrate)

10.  The tor .I n 'mber ¢ "com wounds (s! >~ oclow) tiat { rm she: ylF /dra. one
derive 1ves nder ¢ cidic « ondit ns s

Et a
0
OFKt (4]
H
Me 0 o} OH

OMe / \ oMe SEt

oMe NH;

11.  Tow many resonating structure are possible for given compound




12, Which statements about the three compounds X, Y and Z are correct?
X Y z

HD\©\ X CO,CH,
N O/j[
N CH=CH,
OH

1. X and Y are isomers,

=z
7

2. X and Z have the same emperical formula.
3. The MLF of Y is exactly twice that of Z.
(Note: Write your answer in three digit.

i.c., ifanswer is option 1, then (001

if answer 1s option | & 2 both, then 012

if answer is option 1, 2 & 3 all, then 123)

SE( 1run -IN

(COM/ RE IENS. PN TYF )
This section contein Paragre hs Que. ons. Be »don  chp ‘nare- | ther~ are 4ar. fion: Each uvest. « ho 4 options (4], (B),
] und D) for its answer, out of which ONLY ONE option can be correcl
+3 for correct answer, O if nor attempted and -1 in all other cases.

Paragraph For Questions 13te 16

Aldehyde protons are non-acidic. However, if the aldehyde is converted to a 1,3-
dithiane (the sulfur analog of an acetal), the proton can then be quantitatively
removed by NaNH:z or organolithium bases. The resullant anion readily undergoes
Sn2 or carbonyl addition reactions, subscquent reaction with HgCl, gives unmasked
carbonyl group as shown below

i (\‘ BF;/a m
JJ\ -+ —_ 3 s
R’ H H SH R><H
ﬂ—BuLil
a

{ e () o (A
N

S S S
R R

>/ HY wark up S

= OH
R R

Lit >§<

Understand the above passage and answer the below four questions




Choose the CORRECT option about [P]

)OL 1. HS(CH,);SH / BF [P
—_———
2. n-Buli

Ph

H 3 Eed major organic product

4. 11gCl,
A)|P] is acetophenone
B)[P] can show iodoform test
C) [P] is a propiophenone
D) [P] third step is nucleophilic addition reaction

Choose the correct option about [Q]

o] 5
1. HS(CH,),SH / BF,
M QI
. n-BulLi
H3C ) ZobuLd major organic product

3. cyclohexanone
4. HgCl,

A)[Q]i  betany roxy kcw.

B) [Q) an e oxid zed b - P.C.(

C) in .ormation of Q] vlic . e secp 1 nucleoplilic wdd.ion ceacu .
D) All

Choose the CORRECT options regarding [R] and [x]

1. HS(C11,),;811 / BF, H OH
R] ——————— Y\/
2, n-BuLi

3. 15 (o}

4. Hgel major organic product

A)[R] and [x] both are formaldehyde

B) [R] is formaldehyde and [x] is acetaldehyde

C) [R] is acetaldehyde and [x] 1s ethylene oxide
D)[R] 1s formaldehyde and [x] is ethylene oxide
Choose the CORRECT options regarding [S] and [y]




1. HS(CH,),SH / BF, Fh
B s — ™ ?n)Hr
2. n-BuLi

3191 o

4. HeCl major organic product

A} |S] is benzaldehyde and [y] is benzyl bromide
B) [S] is benzaldehyde and [y] is bromo benzene
() both [S] and [t] are benzaldehyde

D) [S] is benzaldehyde and [y] is benzoyl chloride

ANSWERS
1 2 3 4 5 6 7 8 10
C B D AC D AC BCD CD 5
11 12 13 14 15 16
> TN "N T NRT)° |y gigm




SECTION- 1
(ONE OR MORE THAN ONE)
Each question has FOUR options for correct answer(s). ONE OR MORE THAN ONE of these four option(s) is (are) correct
option(s).
For each question, choose the correct option(s) to answer the question.
Answer to each guestion will be evaluated eccording to the following marking scheme:

Full Marks : +4 If only (all] the correct option(s) is (are) chosen.

Partial Marks: +3 If all the four options are correct but ONLY three options are chosen.

Partial Marks: +2 If three or more options are correct but ONLY two options are chosen, both of which are correct
options.

Partial Marks : +1 If two or mare oplions are correct but ONLY one option is chosen and it is a correct option.

Zero Marks - 0 If none of the options is chosen (i.e. the question is unanswered!).

Negative Marks: -2 In all other cases.

1. Find the structure of the major product of bromination of the following compounds

. Br,
using —=
Febr,

"/ﬁ ~ ?l\uo

/00 /Noz

Br,/FeBr, Br,/FaBry

" ©

NO,

O O ¥
a

B) M,

NO,

ay,

D) B NO,




Choose the CORRECT option(s) for the given reaction scheme

LR]
/ﬁ : OH
: 18]
[P] Q]

A) [Q] on reaction with D30+ gives product [T] which contains 5 deuterium atoms
B) Condition of [R] is a Zn dust / A

() Condition of |S] is a Zn dust / A

D) Condition of [R] is Fe** / H202

Choose the CORRECT option(s) about the below reaction scheme

1.KMnO,/ OH / A 1. Ba(OH),
[P] [Q] [R]
eycloalkene »h‘ *h can sho 2 H' (wo. “up - .Ch NO;
geometr :alis merism .aq M OH
M HNO, 11,/ Pd-C
L 18]
[u]

A) [R] and [U] both respond to same type of chemical tests

B) During the formation of [U] from [T] seven membered ring is rearranged to eight
membered ring

C) |U] on reaction with i.NaBH4, 1i) PBrs, 1ii) ale KOH gives |P|

D) Number of carbon atoms are same in [Q] as well as [T]

Choose the CORRECT statement(s) about the given reaction scheme

(o]
HY/A H'/A
—_— [P] —s [Q]
r.najor' . major
Me Ph aromatic derivative E‘Ozc Ph aramatic derivative

A) Position of Ph group in [P] 1s 3




B) [P] and [Q] both respond to phthalein test
C) Position of Ph group in [Q] is 3
D)Position of Ph group in [Q] is 4

In the given structures which can NOT show metamerism
A) CH, —CH, —O—CH, B) (CI1, - CIL, ), NII

C) CH, - CH, - CO—CH,CH, D) Ph—O-Ph

How many of the given structure(s), is/are chain isomers of

Rau

CH; h
H——SH ——s11
i on H OH

h CH,

IP] Q1
IP] and [Q]
A) Enantioimers B) Diastereomers
C) Configurational isomers D) Constitutional isomers

Which among the given pairs second one is more reactive than first one in E; reaction
with CIL:ONa/CI;011

L A O
/J\/l\ Br
A) Br B) Br




Br Br Ph
Q) /\/I\ /\IK\ D) Ph\)\/ \/\J;r/

9. The intermediate in the addition-climination mechanism
OR NMe,
Me,NH
E—— M —=
o;N NO, intermediate O,N NO,
() is
OR
NR, NR;
0\T+ I*:o 0-\N+
. . |
Ay © 0 B o0
OR OR
z bR 2 NR,
0L, . A o WSy ©
| | Il 1l
c) @ o D) © 0
10.
i
H:F—@—ﬁ-—"m ﬁ
H5C. 0—S CH
i ° \O’ e e -~
Xl Pyridine H H O Ethanol - H,0

Mes. OH
H “H
A) [X] [Y]
MK’O‘OH
H “H

B) X1 ]




H H u Ny
C) [x] ¥l
Mes, H Mea_ Ny
H “OH i “H
D) X 1
SECTION- It

(NUMERICAL VALUE)
The answer to each question is « NUMERICAL VALUE
For each question, enter the correct numerical value (in decimal notation, fruncated /rounded off to the second decimal place;
e.g. 6.25,7.00, -0.33, .30, 30.27, -127.30) designated to enter the answer.
Answer to eoch question will be evoluated occording fo the following marking scheme:
Full Marks: +3 If ONLY the correct numerical vaolue is entered as answer.
Zero Marks: 0 in all other cases.

11.  How n any structu al iso ners o m coc'ar form la ¢ H  are pe sible having parent
chain .ength »f 5C atom:

12.  For the given compound [X], the total number of optical active stereoisomers are

= OH

¥ OH

=- This type of bond indicate that the configuration at the sepcific carbon and the
geometry of the double bond is fixed.

~me. This type of bond indicate that the configuration at the sepcific carbon and the
geometry of the double bond is NOT fixed.
13, Identify the value of (X-Y)
H, Hot KMnO ,
B =——— A ———
Ni  (Alkene)
Cly, hv

diathyl ketane + CO, (4)

fractional i
rautiongl
X Distillation” ! ractions
{number of isomeric
monohaloginated

products)




SECTION - Nl
(COMPREHENSION TYPE)

This section contains Paragraphs Questions. Based on each paragraph, there are 2 or 3 questions. Each question has 4 aptions (A),
[B), (C) and (D] for its answer, aut of which ONLY ONE option can be correct.
Marking scheme: +3 for correct answer, O if not attempted and -1 in all other cases.

Answer 0,14, 0,15 and 0,16 by appropriately matching the information given in the
threecolumns of the following table.

Column-1 Column-2 Column-3
(I) | Acctone (i) | HCI (P) | Pinacol
(1) | P-benzoquinone (ii) | KOH (Fuse) (Q) | Benzene + 7 =T
| ‘ (a) Mg/Benzene |
(11T | 1-Phenyl cthnol (1ii) ) (R) | Benzoic acid
(V) | Quinc . — —T (S)

16.

Which of the following is CORRECT matching resulting into desired product as
indicated?

A) IV, (D)&(S) B) (1), (ii) & (R)

C) (D), (iii) & (R) D) (I1), (i) & (8)

In which of the following sequence of reaction the diradical is formed as
intermediate.

A) (I1), (iv) & (R) B) (I11) (iv) & (R)
C) (1. (iii) & (P) D) (IV), () & ()

Which of the following is INCORRECT matching for the desired product in column
3?

A) (D,(iii) & (P) B) (1), {iv) & (R)

CHIV)L(D) & (5) D) (1), (iv) & (R)




ANSWERS

1 2 3 4 5 6 8 9 10
AB ABCD AD AD BCD ABC AC

11 12 13 14 15 16

5 4 3 A C D




PAPER-27

SECTION- |

(ONE OR MORE THAN ONE)
Each question has FOUR options for correct onswer(s). ONE OR MORE THAN ONE of these four opfion(s) is (are) correct
option(s).
For each question, choose the correct option(s) to answer the question.
Answer to each guestion will be evolucted cccarding to the following marking scheme:

Full Marks : +4 If only (all) the correct option(s) is (are) chosen.
Partial Marks: +3 If all the four options are correct but ONLY three options are chosen.
Partial Marks: +2 If three or more options are correct but ONLY two options are chosen, both of which are correct
aptions.
Partial Marks : +1 If two or mare options are carrect hut ONLY one option is chosen and it s a correct option.
Zero Marks : O if none of the options is chosen [i.e. the question is unanswered).
Negative Marks: -2 In all other cases.
i Choose the CORRECT statement(s) for given reaction scheme
1. NaH
o o
2. Et-Br [Q1
3. NaH » (Pl I
M) L 4. LA-Br CoHis0y CyH N0

AYIF[Q, = ea[R]isad rivati 2 ¢ “barl turic ac d
B) [R] 15 a class of tranquinizers

C) [R] is more acidic than [P]

D) There will be a three C=0 groups in [R]

2. Choose the CORRECT statement(s) about the given reaction scheme

@ ’ h ey > O
(]

major 9 C-H bonds in [Q] can involve in
hyper conjugation

A) [P] upon reaction with hot KMnQj followed by acidification gives benzoic acid
B) Hydrogenation of [Q] gives optically inactive reaction mixture
C) [P] and [Q] are position isomers

D) In [P] six C-H bonds which can involve in hyper conjugation




Choose the CORRECT statement(s) about [R]

Me\N/Me
AlCH
+ coa, —— [R]
CpHyN0
{excess) [Q]
L]

A)[R] is less basic than [P]
B)[R] is more reactive than benzophenone towards nucleophilic addition reaction
C) Instead ol [P] il we use excess aniline product product will be urea derivative

D)[Q] can be obtained by treating chloroform with air in prescence of light

In the given structures P, Q, R and S the structure(s) is/are showing optical
isomerism

CH, Gs CH,
H ‘IE ICH — > e \ ——OH
-OH fade Ifi | ——OH
CHy H 3 CH,
®) () R) S)
A)P B)Q )R D) S
The compound(s) having C, —axis of symmetry is/are
COLH
H—1—Br H, OH HO/’ H
—c=cH- H——Br . (
CH,.CH=C=CH-CH, cH, cH, eH,
COLH
m m (1 ()

A) L 1L 1L B) 1L, IV O LILIV D) IL I, IV




6.

The product P in the reaction:

N
&

H;0
+ CH3MgBr -0 —— [P]
OCH 4
i
COOH t!—CH3

s CHO
A) B) OCH;3 C) OCHy D) OH

Increasing order of reactivity of the following compounds for SN’ substitution is

H.C
> = cl cl
al , Hac/\q f\l/\ | ©/\
HyC Hyco T

Q) @ » &
A)Q<R<S<P B)Q<R<P<S
C)Q<P<S<R D)P<Q<S<R

0} OH

ey

Which of the following reagents can bring the above transformation in good yield?
A)NaBH:/H" B)LiAlHs/HY  C) Hy Pd/C D) CH;MgBr/H*




9. CORRECT statement for the below sequence is/are
CHy

+
H,0
H,C O\ —3;— P, +P, (P3 gives violet colour with neutral FeCl 5 solution)
OH

Py +NaOl —=p,(vellow ppt) + P 4

CORRECT statement for the above sequence is

A) P,On reaction with Ag gives acetylene
B) P, On reaction with sodalime gives toluene
C) P,Or ~eactir= == se~!"me gi~+ henzene

D) P,C 1re ctiony ith 2, -DNF git . +loured ¢ ymp un

SECTION- Il

(NUMERICAL VALUE)
The answer to each question is « NUMERICAL VALUE
For each question, enter the correct numerical value (in decimal notation, truncated /rounded off to the second decimal place;
e.g. 6.25,7.00, -0.33, -.30, 30.27, -127.30) designated to enter the answer.
Answer to each question will be evaluated according to the fellowing marking scheme:
Full Marks: +3 If ONLY the correct numerical value is entered as answer.
Zero Marks: 0 in all other cases.

10.  Find the number of geometrical isomers of
Br. Br




How many of the following ion(s) has/have at least one canonical structure in which

all atoms (except hydrogen) has their octet complete?

CH
7 3
[¢)
iy o /
4 .
c c CH H,C CH
Hac/ \O H C/ \T/ 3 3 c+ / 3
/
CH; et H,C CH,
HyC
CH
H:,C\ / é+3
.IN 7 a Q_C: Hie”
HyC ct 3
> / a _NH
H,C CH,
H,C CH H,C CH
CHa_ 3 \cv 3 3 \N/ 3
I+
& X
[J\, \Nﬁ ~ ¢
i
o 3H,

Total number of benzenoid isomer of molecular formula C,I1,Cl; possible is




SECTION - 11
(COMPREHENSION TYPE)
This section contains Paragraphs Questions. Based on each paragraph, there are 2 or 3 questions. Each question has 4 options (A),
[BJ, (C) and (D} for its answer, out of which ONLY ONE sption can be carrect.
Marking +3 for correct answer, O if not of d and -1 in all other cases.

Paragraph For Questiens 13 TO16
The two monomers [X] and [Y] for the synthesis of nylon 6,6 can be prepared from
glucose supply the necessary reagents and identify missing products

CHO

H——0H
ol B 1G] 14] ;
H——on — > [F] » [I] [K]
5-hydroxy methyl 2. [H] furan used as solvent

H——0H furfural in grignard reagent

CH,0H

(1]
1.1P1
&l § \
] = _[ ]_ (M
|R] root word is hex

Y]
can react with HCI
13.  Choose the CORRECT option
A) [E] can be con H250, and the reaction is dehydration
B) Oxygen atom in [I] is morc basic than |K]
C) [G] is PCC and [H] is sodalime heat
D) [F] can give fehilings test

14.  Choose the CORRECT option
A) [J] can be 11> / Pd-BaSOs& quinolone
B) [L] can be con HBr
C)[N] can be AgCN
DAl




Choose the CORRECT option

A) [P]is SnCl + dil HCI

B) [R] can be NaBT,

C) condition [J] can be used instead of [R]
D) All

16. CORRECT option(s) regarding [P] is/are
OH >:
i [P]
= [C1sH0]
BH.T
A) [P] can react with dilNaOH
B) [P] can respond to neutral FeCl; test
C) Numb rt'differ ntty] :s ot rot nsit [P]is 5
D) Alky -+~ takes lace noxy en
ANSWERS
1 2 3 4 3 6 7 8 9 10
ABCD BC ACD | ABCD c D c ABC ACD 6
El 13 13 4 15 16
5 3 A B C A




SECTION- I

(ONE OR MORE THAN ONE)
Each question has FOUR options for correct answer(s). ONE OR MORE THAN ONE of these four option(s) is (are) correct
option(s).
For each question, chcose the correct option(s) to answer the question.
Answer to aach guestion will be evoluated cecording to the following marking scheme:

Full Marks: +4 If only (all} the correct option(s) is (are) chosen.
Partial Marks: +3 if all the four options are correct but ONLY three options are chosen.
Partial Marks: +2 if three or more options are correct but ONLY two options are chosen, both of which are correct
options.
Partial Marks: +1 if two or more oplions are correct but ONLY one option is chosen and it s a correct option.
Zero Marks: O If none of the options is chosen (Le. the question [s unanswerad).
Negative Marks: -2 in all other cases.
1.
CN
COOH
OH

Correc! (U *AC nz ne is

A) 2- yano-. -hydr xy b wer car oxv! :acd
B) 2-carboxy-4-hydroxy benzene carbonitrile
C) 3-carboxy-4-cyano phenol

D) 3-hydroxy-6-cyano benzene carboxylic acid

o
CH,
& Which of the following reaction(s) can produce as one of the
product?
(o]
o~ AL Mo
A) CH,

[s]
1 e
B)




—_——
OH
C)
HC  OH
o NaOH
S
D)
Isomers.

3 With respect to the compounds I-I'V, Choose the CORRECT statements :

COOH
COOH OH OMe
E> é\ COOH i COOH
cl o
1 I m I

A) +M effect of —Cl in case T, may cause the I to be weaker than TI.
B) -1 effect of —Cl in case I, may however, cause the [ to be stronger than II
C) Intramolccular H-bonding operate in the undissociated acid III but not in (IV).

D) compound (I) become most acidic among, when it has —C1 at ortho instead of para

position.
4, For the given structures, find the optically active structures:
07 =CHy
§ 2 HJC\(O CH,
4
A) H;C B) 0

3 e

o D) HsC




Choose the CORRECT statement(s) about the following two alkenes is/are

e Y

1K] IL]

wn

A) Alkene [K] is more stable than alkene [L]

B) Hydrogenation of achiral alkene [K] will give chiral product
C) Hydrogenation of achiral alkene [L] will gives chiral product
D)The two alkenes [K] and [L] are structural isomers

6. The product(s) that can be formed in the given reaction is/are

@ Bry, 1,0
e

NacCl

7iy Q slafa)
A) % D) “oH

B) Br

\‘-‘

ba Which is the most prohable main product of the following reaction?

. ACly
n |t|'0b‘? nzene

o cozn o
|°
A) B)
o
o]
oy e UL
0 D) a




8. Select the CORRECT statement(s) regarding the given molecules?

NO, NO, CN CN
i Me. i Me i T\‘[u\©/\‘le
Br Br Br Br

I i Il v

A) The rate difference between Il and IV is more compare to I and 11 with NaOH
B) The rate difference between I11 and 1V is less compare to | and [T with NaOH
C) I and III react with same rate with NaOIl

D) Resonance etfect is more in 1 than IT

9. ‘Which among the following has/have lower boiling point than butan-1-0l
A)pentan -0l T late LI 0! ) oropan-1-0l D) ethanol
SE TI07 g1

(NUMERICAL VALUE)
The answer to each guestion is o NUMERICAL VALUE
For each guesticn, enfer the correct numerical valve (in decimal notation, truncated,/rounded off fo the second decimal place;
e.g. .25, 7.00, -0.33, -.30, 30.27, -127.30) designated 1o enter the answer.
Answer to ecch question will be evoluoted cccording to the following marking scheme:
Full Marks: +3 If ONLY the correct numerical value is entered as answer.
Zero Marks: 0 in all other cases.

10.  What is the net negative charge on the major product of the given species when it is
treated with excess NaOH?

11, Construct-3-Lthyl-2.4,5-trimethylheptane by dragging the groups [M] and [N] to the
question marks (?) 1 and 2.




HyC d
] [N]
MG A 2
(2) Y (1) "CHy
CH,

Which question mark (1 or 2) position will be occupied by [M]

12. How many constitutional isomeric esters arc possible with molecular formula
C,H,0,?

13. How manv of the fallaywine ran show antical isomerism?
cl Br Br

/) Ny /A\ A )‘.\
cl g a cl Eaal o  F

Cl cl

SECTION - I
(COMPREHENSION TYPE)
This secticn centoins Paragraphs Questions. Based on each peragraph, there are 2 or 3 questions. Each question has 4 eptions (A),
(B}, (C) and (D) for its answer, out of which ONLY ONE option can be correct.
Marking scheme: +3 for correct answer, O if not attempted and -1 in all other cases.

Paragraph For Questions 14& 15
OH

OH CH,0H
NO,
1) m am)
NO, NO, NO,
OH OH OH
O,N NO, NO,
(Iv) W) v
NO, NO,

NO,




14.  The CORRECT order Ka value is:
A)yl=11=111 Byl =1l =1V CYIV>VIi>V D)V>VI=1V

15, Which of the [ollowing gives elfervescence with NaHCO,?
A IV B) I av D) All

SECTION- IV
(MATRIX MATCH WITH NUMERICAL)
Each question has TWO (02) matching lists: LIST-1 and LIST-II.
FOUR opticns are given representing matching of elemants from LIST-1 and LIST-IL
For each guestion, choose the opfien corresponding to the correct matching.

Full Marks + +3 If ONLY the option corresponding fo the correct matching Is chosen.
Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered).
Negative Marks : =1 in all ather cases.

16.  Match the column
List-I

‘ List-1I

' |
P) 1 |7
Cl

2) |10

Q)

R) <E\ 3 |12
Me

O,N

Note: Correctly match P, Q, R, S with 1, 2, 3 & 4 and give your answer in integer

values




P Q R 5
4 2 3
Then your answer is [4123]
ANSWERS

1 2 3 4 B 6 8 9 10
A ABCD ACD ABD AD ABD BD BCD 2
11 12 13 14 15 16
2 4 3 D 2314




SECTION- |
(ONE OR MORE THAN ONE)

Each question has FOUR options for correct onswer(s). ONE OR MORE THAN ONE of these four opfion(s) is (are) correct

option(s).

For each question, choose the correct option(s) to answer the question.
Answer to each guestion will be evolucted cccarding to the following marking scheme:

Full Marks: +4 If only (all) the correct opfion(s) is (are) chosen.
Partial Marks: +3 If all the four options are corract but ONLY three options are chosen.
Partial Marks: +2 If three or more options are correct but ONLY two options are chosen, both of which are correct

Partial Marks:
Zero Marks:
Negative Marks:

aptions.
+1 If two or mare options are carrect hut ONLY one option is chosen and it s a correct option.
O If none of the options is chosen (L.e. the question is unanswered).

-2 In all other cases.

1. Which of the following sequence of reactions can give as major product?
COOH
S Br
| .

| CH3C KMnO B
e A . EPT
P AlCi 5 wH reBrj
A)
CH3Cl Brp KMnO 4
ACl3 FeBrg oH
B)
CHa
Bra Hp, Pd-C HNO2  KMnDg4 _
Fe H3PO2 OH”
C) NO2
- (e Hry
D) L«‘iH?MgBr H'/H,0 AlBr,

[

Consider the following two compounds-
Me

1 SO 13

HO




Choose the CORRECT statement(s)

OH &
A) o B) C) D) D%J\

0

In the following reaction sequence, the CORRECT statement(s) is/are
OH

+

H30 NaOH i) CHl (1 eq)
Pl g e
C=N iijH
(acidic workup)
NaHCO ; (aq)
i1 CHgl (1 eq)

A)R gi e riolet cc lorw hneu -al FeCl .
B)R ‘anev Ive C ), ga with Na 1CO

C) R and T are functional isomers

D) T is more acidic then R

o
dil. KOH e —CHo
- CH; " - Enolate-ion ————= Aldol product

Identify the Aldol product(s) is/are

COPh COPh COPh COPh
H——CH;, H——CHg H——CH, H—1—CHy
HO——H H=—{—CH, H—1—0OH H3C—t—H

A) CH; B) ©OH C) CHs D) OH




o
N

Ph—C—CH-COOH ——> Product
CH,

The predominant product is

OH
Py |
Ph—C—CH, Ph—C—CH;,
| |
A) CHy B) CH,
CIJH
Ph—ﬁ'—CH—COOH CHy
) CH, D) Ph—HC—CH=0
Consider the following four compounds,
OCH,
COCH
— 1L J
H b i H o7 H % =
I I 1 r

A) Compounds L, II, IIT and IV are readily soluble in NaOH (aq).
B) Compounds I, IT and III are not soluble in water.
C) Compounds | and 11 only give a red color with FeCls

1) Compounds | and Il only give sweet smell colorless liquid with (aq) Bleaching
powder.

The CORRECT order of acidity of the following compounds

g R Qo

) ) @
A) x>y =z Byz>y>x Cx>z>y D)z>y>x




8. What is CORRECT structure of "6-bromo-2-chlorocyclohexa-2,4-dienecarboxylic
acid"
COOH COOH
CI. i Br cl
A) B) Br
cl

COOH Br Cl

) bBr D) COOH
/(%/\
Br

cl
cl /Y\m Br
Br Br
9, [0} mn (my (V)
A) L I re position isom rs. B II, 11l a e cl iin "#u.. ors
C)II «v e posil on is¢ mers D'LIVa:ch in: om rs.
SECTION- I

(NUMERICAL VALUE)
The answer to each question is ¢ NUMERICAL VALUE
For each question, enter the correct numerical value (in decimal notation, truncated /rounded off tc the second decimal place;
e.g. 6.25, 7.00, -0.33, -.30, 30.27, -127.30) designated to enter the answer.
Answer fo eoch question will be evoluated according 1o the following marking scheme:
Full Marks: +3 If ONLY the correct numerical value is entered as answer.
Zero Marks: 0 in all other cases.

10, Which structure(s) is NO'T the correct canonical structure(s) of others? (just write the
number)

@ ™
N " e e g “ R ./\/
(U} () () (V)
Il.  Each of these compounds is a hemiacetal and therefore formed from an alcohol and a

carbonyl compound. In each case select the carbonyl and alcohol compound [rom the
list at the bottom, The sum of the numbers assigned to A, B, C and D?




]Iemincetals Carbonyls Alcohols

1 A
2 B
U/\/\U)\
3 | HO C
ME>O§?J[ e
H
4 OH OH D

/LU/\/O\)\

D HO/\/\)kH 7
HO. -~ 0.
Y )
\/ . ~,
0.
3) o™ ~""on 6) Me

on OH

7 HO/\O/\)\ 8) HO/\/O\)\

If X is the number of dichloro derivatives of the given reaction, then what is X/6

Cly/hv

If X is the total number of stereo isomers of the PY is the number of optically active
sterco isomers of product PThen what is X/Y

uv
@ +3CI —® P (major organic product)
SOK




SECTION - 1I
(COMPREHENSION TYPE)

This section contains Paragraphs Questions. Based on each paragraph, there are 2 or 3 questions. Each question has 4 options (A),
[BJ, (C) and (D} for its answer, out of which ONLY ONE sption can be carrect.
Marking +3 for correct answer, O if not of d and -1 in all other cases.

Paragraph For Questions 14& 15

The reaction of compound N with Mg(2eq) in(C,H,),0 followed by addition of
NH,CI gives P and Q. P and Q are constitutional isomers. The compound P and Q
possess same molecular formula. The compound Q on treatment with HIO, gives T.

The reaction of T with dil NaOH/A produces U which on reduction by
NH, —NH, / KOH, Ethylene glycol gives V.

R s
A
a W' H'Y
g MMg(zeq
Br ana F ¥ 2
o
N)
o Mo g odiaon v
~JHel 0 ycol
14, Relation between [R] and [S] is
A) Enantiomer  B) Diastereomer C) Identical D) Structural isomers

15.  The product [V] is




SECTION- IV

(MATRIX MATCH)
Each question has TWO (02) matching lists: LIST-1 and LIST-II.
FOUR optians are given representing matching of elements from LIST-1 and LIST-IL.
For each guestion, choose the cpficn corresponding to the correct marching.
For each guestion, choose the option corresponding ta the correct maiching.
Full Marks : +3 If ONLY the option corresponding fo the correct maiching is chosen.
Zero Marks : O If none of the opficns is chosen (i.e. the questicn is unanswered).
Negative Marks : =1 in all other cases.

16, Match each of the following transformation to the correct reaction properties.

Column-I Column-II

P) | e
" cf *PhP — >

-
Renction coordinate

Q)
H
i -q 2] ‘ 'K + Nal 5
| ‘H' 1 -
| 4
Reaction C(‘Mﬂlﬂﬂl:
R)
K
3
) gr *BOH — o
Reaction coordinale
5)
i 4) )
gy + FtONa ——>
Reaction eaordinate
A)P-4,Q-2,R-1, 8-3 B) P-1, Q-2. R-3, S-4

C) P-1.4, Q-2, R-none, 5-3 D) P-4, Q-2, R-3, 5-1




ANSWERS

1 2 3 4 5 6 9 10
BC BD BC ABCD D BCD AD 4
11 12 13 14 15 16
9 1.66 1.125 C C A




SECTION- |
(ONE OR MORE THAN ONE)
Each question has FOUR options for correct answer(s). ONE OR MORE THAN ONE of these four opfion(s) is (are) correct
option(s).
For each question, choose the correct option(s) to answer the question.
Answer to each question will be evaluoted according to the follawing marking scheme:

Full Marks : +4 If only (all) the correct opfion(s) is (are) chosen.

Partial Marks: +3 If all the four options are correct but ONLY three options are chosen.

Partial Marks: +2 If three or more options are correct but ONLY two options are chosen, both of which are correct
aptions.

Partial Marks : +1 If two or mare options are carrect hut ONLY one option is chosen and it s a correct option.

Zero Marks : O if none of the options is chosen (L. the question is unanswered).

Negative Marks: -2 In all other cases.

1. Which of the following are CORRECT order of acidic strength

OH OH
NO.
2 | N COOH COOH
>
- = S
- - I
= R &
A) 10, B) =
wH wn OH 3
: > >
cy ¢ F D) NO, NO,
Z T'he final major product obtained in the following reaction is__
CH,
/CO 1) cone. H S0y,
= .
2) KMnO . H',
Ko ) 4
o COOH
o] o]
HOOC
A) [ B) o}




COOH

: :COOH
) COOH D) Hooc COOH

[;fl —W]
Identify the CORRECT statement(s)
A) [U] is optically inactive
B) [V] ¢\ ss eftery »seen ¢ o1 "0, with 1g.NaHCO,
C)Mc === rform llaof Z)is 2] .0,
D) [W] give iodoform test

Twao unknown compounds (A) & (B), both having molecular formula C,H,0, give
following results with four chemical tests.

Chromic acid

Compound Br2in CCly | Na metal [CE03 L0+ sestiiis] Lucas reagent

(A) Decolourises | Bubbles Orange to green No turbidity

(B) No reaction | No reaction No reaction No turbidity

Compound (A) will be

A) /T B) NOH
(o]

Q) py 7 "o




Identify A, B, C and D in the following

D RCOM ~ , LifMIl, CH,C =CCH, Llndlal;clamly,u A Roat . p

A)D is Cis B) D is trans C)Bis Cis D) B is trans

‘Which of (a)-(d) is not aromatic?
O . L ¢
X N o 2

N N o P

A) H B) H Q) H H

The product formed when styrene in CHCls 1s mixed with ag. NaOH and tetrabutyl
ammonium chloride, is (Where BusN CI acls as phase {ransler catalyst)

AT @A Tr&

Al B)1I €)1l D) IV

Predict the major product of the following reaction

A) B) C) D)
[' ] L0 20% I1,PO4/heat DNIHy
- =B —= % RUV-Visible S

o 3"-alcohol MAer (monobromination)

HBr| Benzoylperoxide/heat

R




1
The answer to each ue ‘ionis o NI MERIC, . VALUL

Choose the CORRECT statements for the above reaction scheme.

A) The products R and § arc identical

B) The compounds O and Q are positional isomers

C) When the compound R is treated with fer/-butoxide, O is formed as major product
D) The compound R is 3%-halide

CH,
H N
HiC i
If H is structural isomer of n-pentane then possible values of M and N
are
A) CH,,H B) H, CH, C) CH,, Ft D) Et.H

SECTION- Ii
UM oo U VALUE)

For each question, nter ‘e correct umerici valve (i dei nar e Hon, trunc ted/r unde | off - the secan:  decimal place;
e, 6.25,7.00, - .35, -2 30,27, 127.30 designr 2dt enter t : answer.

Answer 1o each  Jestion w, be eve uated ¢ Twtath T agmo dng Lt

Full Marks: +3 If ONLY the correct numerical value is entered as answer,

Zero Marks: 0 in all other cases.

L1.

Find the total number of cyclic halide of molecular formula C,HBr, which on heating
with ethanolic KOH give product [R| by E, reaction: (Anti-elimination)

CgHyyBr alc. KOH

Number of pair of enantiomers possible for bromochlorocyclopentane of x. Number
of pair of enantiomers possible for chlorofluorocyclobutane of y. then find out the
valuc of x +y.

The optical rotation of the given compound is




SECTION - Il
(COMPREHENSION TYPE)

This section contains Paragraphs Questions. Based on each poragraph, there are 2 or 3 guestions. Each question has 4 options (A),
|B), (C) and (D) for its answer, out of which ONLY ONE cption can be correct.
Marking scheme: +3 for correct answer, O if not attempted and -1 in all other cases.

Paragraph For Questions 148 15

@® OH OH _ lc;
HH20 " €
(P). R OR -~ R i ﬁg‘ —== R—C—0H + ROH
(57
OHp OH H
o
® o
) | * " Hzo
Y A R 2
e R | —
o R—{ —OH + = 3 V'Ot
0 4
Il
R—C—OR' =
(Ester) ) |
H Hz0
—————= R—C <+ ROH = ——:~ RCOOH
(R) ® ()]
-H
€] ﬁ
[:) >~ R—C = Intramolecular Friedal Crafts acylation
& kA
i -H

14.  Identify the suitable reactant(s) for pathway |P] and |Q]:
A) CH,CO,C,H,[P], Me,C.CO,CH,[Q]
B) CH,CO,.CMec,[P], CH, CO,.C,H,[Q]
C) CH,CO,.C,H P}, CH,CO,.CMc,[Q]
D) Me,C.CO,CH,[P], CH, CO,.CMc,|Q]

5. Identily the suitable reactant(s) for pathway [R] and [S] :



Ph

B)

Ph

Me

D)

COyMe COgMe
Ph Me Me
[R]
Me Me
COgMe COzMe
Rl
Ph Me Me
Ph NMe
CQzMe COzMe
Me Ph, Ph
[R]
Me Ph
§ CTIL -1V

(MA =1 _(ATTH)

Each question has TWO (02) martching lists: LIST-I and LIST-II.

FOUR options are given representing matching of elements from LIST- and LIST-II.
For each question, chaose the option corresponding ta the carrect matching.

: +3 If ONLY the option corresponding to the correct matching is chosen.
: 0 If none of the options is chosen (i.e. the guestion is unanswered).

Full Marks
Zero Marks
Negative Marks

: =1 in all other cases.

[8]

[s]

[s]

16.

the correct answer using the codes given below.

Match the entries on the left with most appropriate choice given on the right. Sclect

Column I (reaction )

Column II (product)

P) | Dehalogenation of meso-2, 3-dibromobutane 1) [ SN

Q) | Dehalogenation of threo-2, 3-dibramobutanc 2) | Cis-2-butene

R) | Hydrolysis of 2-bromo-3-methylbutanc 3) |SN!

S) - 4) | Trans-2-butene
/\‘)\m il /\\\'ACN

A)P-2, Q-4,R-1, §-3
C) P-4, Q-3, R-2, §-1

B) P-2, Q-4, R-3, 5-1
D) P-4, Q-2, R-3, $-1




ANSWERS

1 2 3 4 5 6 0 -
BC BCD Be | © =B
11 12 13 B 15 =2

4 o b P




PAPER-31

SECTION- |

(ONE OR MORE THAN ONE)
Each questicn has FOQUR options for correct answer(s), ONE OR MORE THAN ONE cf these four optien(s] is (are) correct
option(s).
For each question, cheose the correct option(s) to answer the question,
Answer to each question will be evaoluated cccording 1o the following marking scheme:

Full Marks: +4 If only (all] the correct option(s) is (are) chosen.
Partial Marks: +3 If all the four options are correct but ONLY three options are chosen.
Partial Marks: +2 If three or more options are correct but ONLY two options are chosen, both of which are correct
options.
Partial Marks: +1 If two or more oplions are correct but ONLY one option is chosen and it is a correct option.
Zero Marks: 0 If none of the options is chosen (i.e. the question is unanswearad).
Negative Marks: -2 In all other cases.
1. Consider th : 1o ywin, rear fon. aaed » s PEF KT 7 F zac io1 an . choose the correc
intermediate (S) —
@
{CH,C0O),0 H, H2O CO.H
Ph-CHO - = ik e
{CH,COONa)
<] e
0 ‘><D
(9] 0 0 [0}
A) Ph/IVK B) PhJ\O/gﬂ
o]
OAc O
=]
o] OAc
9
o
) H D)y H

(]

The compound(s) having all atoms ina "PLANE" in all conformation is/are
A) But-1-cne B) But-1-cne-3-yne



Consider the following four compounds I, II, III and IV

Me. .. _Me H .. _H
N N N N
€& o~ %o~ ®\©/@\oo Mo M i,
Go-&%0 S0 %0 © @
| I 111 v

A) The difference in magnitude of PKy, of [T and I'V is smaller than I and IL.

B) Mesomeric shift of unshared ¢ pair on E’;\Je’z to the oxygen atoms of the NO» group
is inhibited.

C) The base weaking inlluence of three nitro groups is conformed essentially to their
inductive effects

D) The order of basicity is 111> 1> 11 > V.

INCOR' (EA'T orde sreg rding « 18 = 7+ -dehydr »hali ger itio in he  esence of
strong ! ase . the fo lowir 1 sub rat s

T, O O
) “Br Br "Br

1 n 1]
A)I=11=>111 ByHI=11=>1 C) 1= I= 111 Dyll=11=1I

Identify the CORRECT reactions among the following
o (o}

(0] Oir
Base |‘/
-
o Q
o Oj
Base L/ ‘
< S

o}

o]
o) (o}
Base E/

A)Br

B) B

C)Br




Fill the missing reagents, from the options given, for the following reaction schemes

) |.oH
e S P __/‘-:;_/“-:‘\_/‘\_.
L1 * ]
N o  OH
Scheme: 1
OH OH
= ' 5 B - - 5 o
& r 2 - = - = X
CH ~H

Scheme:2
A)P=H/H:0: Q =Hg (OAc):—H:0/NaBH4
B) R = 0s04/NallSO;; § = m-CPBA/ H'/I1;0
C) P=Hg (OAc)—H:0/NaBH4; Q = B:Hg/H20:—0OH
D) P=H"/ H-0: Q = B:H¢H,0--OH"

Which of the following equations shows an unlikely result?

= ‘ HNO,, H,50, | =
A) \‘N N/ NO,
CH,CO),0
f/ \'1 (CH,C0), _ @\
N n* TCOCH,4
B) H H

10 - QL
Q 9 i



Which of the t'ollowing reaction(s) is (are) CORRECT?
OH
H3C
i) CH 3Li (Excess) CH3
—_—
i) Hydrolysis
o]
H
573K
OH
COOH
@ BH3 . THF
o
HacJ

H3C. a
TR 3 \Q\f
-
i)t mc.H2 04

B)

D) OOOI-

Choose the CORRECT statement(s) regarding following reaction sequence

OH
H;0" i) CH,l (1 eq)
R "E’a%"' ] =
C=N ijH
(acidic workup)
NaHCO, (aq)
] CH;l (1 eq)

A) [P] and [R] can be distinguished by Fehilings solution,
B) [R] is more acidic than [P].
C) Both [P] and [R] are soluble in (aq) NaOH.

D) [P] is the monomer of Novolac and Dacron.




1. CHy Cl / AICI, (anhyd) Ac,0 Hz / Pd
= —_—
2. CrO5 ! Ac;0 CH,COONa
10. 3. H0' 1

Which of the following option(s) isfare CORRECT ?

A) Q givesTollen's test but not iodolorm test,

B) Q is more reactive towards electrophilic aromatic substitution than benzene
() R has degree of unsaturation 4

D) P does not give positive Fehling test.

§ v WN-H
(NL VI 24 L VALL E)

The answer to each ques w.... NUME ICAL ALUE
For each question, ente the cort ot num rical v ' . dec .ation, trur, =*<¢ ‘rov ided »ff 10 % second decimal place;
e.g. 6.25, 7.00, -0.33, -.30, 30.27, -127.30) designated to enter the answer.
Answer to eadch question will be evaluated eccording to the following marking scheme:
Full Marks: +3 If ONLY the correct numerical value is entered as answer.
Zero Marks: 0 in all other cases.

1. How many of the given isomers of the molecular formula C;H,,0, show (p optical

rotation
OH OH OH OH OH OH
| | 1 1
M /\//\
OH OH OH
Hac i £
OH OH OH

12.  How many isomeric chiral alkanes are possible of lowest molecular mass [ollowing
the formulac n, .?

12 Find total cananiecal etrmeturee of



SECTION - Nl
(COMPREHENSION TYPE)

This section contains Paragraphs Questions. Based on each paragraph, there are 2 or 3 questions. Each question has 4 options (A),
[B), (C) and (D] for its answer, aut of which ONLY ONE option can be correct.
Marking +3 for correct answer, Q if not attempted and -1 in all other cases.

Paragraph for Questions 14to 16

Answer Q.14, Q.15 and Q.16 by appropriately matching the information given
below.

A A A
.
A — C—|—D o D—'—C
B~ Y6
B B
racemic mixture
A A A
o
5 N
B -°C
B B

racemic mixture
A i

A
)\ —D-c—|—D+n——u
B¢

3 L

racemic mixture

Do not consider rearrangements if possible for given intermediate in column-I.
consider the given information and solve the given problems.

Column-I Column-IT Column-I11
(Regarding
reactant)
(I CH, . (i) | Can be stabilized by | (P) | Racemic mixture
H—o 2- inductive cftect will be formed
HC+ ™ H
(I CH, 5 (ii) | Can be stabilized by | (Q) | Meso is one of the
H——p 2= hyper conjugation product
H,C” - H




(TIT) CHy (iii) | Destabilized by (R) | Diastereomeric
H .= inductive effect mixture will be
lormed
HyC " H
(IV) | HeC " . (iv) | Sp hybridized carbon | (8) | One of the product
,c=c—CH3 — alom is optically active
D

14. Which of the following option is CORRECT?

A) 1-1ii-Q B) I1-ii-P C) TMI-iii-P D) IV-iv-R
15. Which of the following option is INCORRECT?
A) I-i-s B) I1iiii-Q C) ll-ii-R D) 1V-iii-R
16.  Which of the following option is CORRECT?
A) l-iv- < B) II- i-R C 1l-ii-S Ty Vi
ANSWERS
1 2 3 4 5 6 7 8 9 10
ACD BD ABC ABC B BCD AC BCD ABC D
11 12 13 14 15 16
3 4 T D D C




SECTION- |
(ONE OR MORE THAN ONE)

Each question has FOUR options for correct answer(s). ONE OR MORE THAN ONE of these four opfion(s) is (are) correct
option(s).

For each question, choose the correct option(s) to answer the qusstion.

Answer to each question will be evaluoted according to the follawing marking scheme:

Full Marks: +4 If only (all) the correct optien(s) is (are) chosen.

Partial Marks: +3 If all the four options are correct but ONLY three options are chosen.

Partial Marks: +2 If three or more options are correct but ONLY two options are chosen, both of which are correct
aptions.

Partial Marks: +1 If two or mare options are correct hut ONLY one option is chosen and it is a correct option.

Zero Marks: O if none of the options is chosen (i.e. the question is unanswered).

Negative Marks: -2 In all other cases.

0

Which of the following is/are 3-methylcyclohex-3-enol?
HyC OH H4C OH

A) B)
OH sC

(AN j
o

On increasing temperature, dipole moment of 1,2-dichloro ethane is

OH

A) Incrcascs B) dcereascs C) rcmains constant D) None

Which of the [ollowing is/are CORRECT statement(s)?

A) rate of epoxidation:
Me—-CH=CMg, >Me,C=CH, >Me-CH=CH, >CH, =CH,

B) Ratcof bromination :
Me,C =CMe, > Me,C=CHMc > Mec—-CH=CH-Mc—-CH=CH,

0
50 C
B
o AF t e R N e
(s}

1. NaNH, . HgS0,, H,0
HC=CH <= B-C=CH ————=

2.Et-Br H;S0, Et Me

D) (1eq)




Compounds which are more rcactive than benzene towards nitration are

A) Toulene B) Pyridine C) Pyrrole D) Nitrosobenzene

Arrange the contributing resonance structures of vinyl chloride, CH, =CH - Cl in
order of decreasing stability

7 + + 7
HyC=CH—Cl  CHz —CH==Cl  CHp —CH=CI

U} [} ny
A)1=11=1I1 B) =1 =11 O II=1I=1 DyllI=1=>1

1. Hg(OAC) 5, H0

/—-—2_ BT )+ @
NF <
The CORRECT option regarding above reaction is/are

(Given: (P), (Q) & (R) are organic products)
A) H,0>(R)>(P) (Acidic strength)

" BpHg

_— — R
2. gup OH

B) (P)>(R) (Rate of dehydration)
C) All (P), (Q) and (R) give same major product with Lucas Reagent.
D) AllL (P), (Q) & (R) react with Lucas reagent at the same rate.

Consider the following reaction-
Me




NG<

MR mj."

Identify K & L -

O,N NO.
7w (L) ‘
B) o o
NO NO
(K) i L g
<) /@A/c'\ /@A/D\
O3N = Q,N @
NS NN N
0,N = = NO,
(K) L

Which of the tollowing statements are true about the major product (X) in the
reaction?
CHy

@_‘_ — Brz, NaOH_ &

H
A) X is a cyclic amide
B) X has a chiral carbon
C) X is a primary amine
D) X give foul smell after reaction with CHCI, and NaOH.

Which of the following statements is /are CORRECT




X ph—c*  (stability of carbocation)

A) Pr Pr Ph

(+ve) charge presentin sp # hybrid orbital

B)
CH,
e ) ® -
ch—xl:" > Ph—CH; > H,C=CH—CH, (Stability)
C) CH,
&
D) HC=CH , vinayl cation, (+ve) charge present in sp hybrid orbital

SECTION- i
(NUMERICAL VALUE)
The answer to each question is a NUMERICAL VALUE
For each question, enter the correct numerical value (in decimal notation, truncated /rounded off fo the second decimal place;
e.g. 6.25,7.00,-0.2 , 30,30.27, 12730 desigi. ‘ed ! enter ‘e answer.
Answer to each que ior will be eve uated ¢ cording 1 th fellov g marking chem :
Full Marks: +. If ONLY e corre tnumeric |v ueise ‘ered as o swer
Zero Marks: O it 2l other :ases.

10.  How many statement(s) isfare CORRECT for methane (CI1,)?
1) It posses C, axis of symmetry

ii) It posses plane of symmetry
iii) It possescentre of symmetry

iv) Itposses S, alternate axis of symmetry
I1.  Number of moles of CO, evolved during following reaction are
(1) 05/H0,
(ii) heat

For a given molecule X is the number of sterco isomersY is the optically inactive
isomers then what is X/Y =?




[&] Br

SEGTION - Il

(COMPREHENSION TYPE)
This section contcins Paragraphs Questions. Based on each paragraph, there are 2 or 3 questions. Each question has 4 aptions (A),
(B), (C) and (D) for its answer, out of which ONLY ONE option can be correct.
Marking scheme: +3 for correct answer, Q if not attempted and -1 in all other cases.

Paragraph for Questions 13& 14

I-cyclopropylethyl acetate A (major) + B (acid)

T
@’G
&S/ N NL (12 reees)
S
&
4
C+D
alk. KMnO, product C is having the three types of
0°C hydrogens (structurally),
product D is having four types of
F

hydrogens (structurally).
Both are hydrocarbons

Read the above paragraph carefully and answer the questions given below:

13.  Identify the CORRECT one from the following options

A)P= h Bo= T
o LU el i p)c= /I\/

14.  Choose the product ‘T from the following options




A)

<)
OH

OH

D)

OH




SECTION- IV

(MATRIX MATCH)
Each question has TWO (02) matching lists: LIST-1 and LIST-II.
FOUR optians are given representing matching of elements from LIST-1 and LIST-IL.
For each guestion, choose the optien corresponding to the correct matching.
Full Marks : +3 If OMNLY the option corresponding fo the correct maiching is chosen.
Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered).
Negative Marks : =1 in all other cases.

15, The Fischer projection of structure (K) is shown below.
CH,

H——D

H——CN

CH,CH;

[K]
Structure [K] and it'sstructural isomers arc listed as P, Q, R and S in column-I.
choose the correct relationship of P, , R and S with |K]| with column-IL.

Column-1 Column-11
P) CH, 1) Functional Isomer
b CN ‘
! = H ’ ‘
CH,UH,
Q) D 2) Chain isomer
H CN
CHi CH,CH,
H
R) H 3) Identical
CHy D
ON" H
CH;CHg
A) P-3; -2; R-1 B) P-2:Q-1; R-3

C) P-2; Q-3; R-1 D) P-3; Q-1; R-2




16.  Match the following.
Column-1 Column-II
(Reaction conditions) (One of the possible
product)
A) ></ 1)H,S0, isomerisation) | ) |CHE
=
Ph 2) 04 Zn
3) Naol
[
E) /I\/ 1) H,80,, isomerisation) Q
= >
Ph 2)0; 2Zn ONa
3) Ag(NH 5);, OH’
~ CH
N P AP
Ph
2) NaOl
3) NaOH, Cao,
" Ph — Y\ 04 3 7
D) i J\/ 1) ;80, it ..o mation) 2 Y
P NF g
3) Naol
A) A-Q; B-S: C-R; D-P B) A-P; B-R: C-S; D-Q
C) A-R; B-P; C-Q; D-S D) A-P; B-R; C-Q; D-S
ANSWERS
1 2 3 4 5 6 7 8 9 10
C A ABCD AC A AB BCD ABC 3
11 12 13 14 15 16 I 18 19 20
2 1.5 (o] D A A




SECTION- 1
(ONE OR MORE THAN ONE)
Each question has FOUR options for correct answer(s). ONE OR MORE THAN ONE of these four option(s) is (are) correct
option(s).
For each question, choase the correct option(s) to answer the question.
Answer to each question will be evaluated according to the following marking scheme:

Full Marks: +4 If only (all) the correct option(s) is (are) chosen.

Partial Marks: +3 If all the four options are correct but ONLY three options are chosen.

Partial Marks: +2 If three or more options are correct but ONLY two options are chosen, both of which are correct
options.

Partial Marks: +1 If two or more options are correct but ONLY one option is chosen and it is a correct option.

Zero Marks: 0 If none of the options is chosen (i.e. the question is unanswered).

Negative Marks: -2 In all other cases.

1. Choose the INCORRECT options
NH, NH,
CH,

is more basic than |

o

A)
Me, N

is more basic than

(2]
o o
&

B)
COOH COOH

CH,
is more acidic than

COOH COOH

NO, OH
is more acidic than

o

0

o

D)




ra

Which of the following is not a CORRECT conformer pair?

/=/=/&/=§\ Y o
A) B)

o Il

= = i &
P * — H Me H Br

(2] D) H H

3. The CORRECT statement of the following structures is
CH,

N, HaGs N
N~ N~ N= CHj
R ¥
N\'N N=,, N==. CH;
1 2 °

A) 1, .and . arer sonar ‘e st ctu o=
B) 1 and 2 are resonance structures, whereas 3 is an isomer of [ and 2
C) 1 and 3 are resonance structures, whereas 3 is an isomer ol 1 and 3

D) 1, 2, and 3 are constitutional isomers

4, Choose the CORRECT statement from the ones given below for two anilines in

+*
NH3

5.3

0 U]

A) I1'is NOT an acceptable canonical structure because carbonium ion is less stable
than ammonium ion.

B) IIis NOT an acceptable canonical structure because it is non-aromatic

C) I is NOT an acceptable canonical structure because the nitrogen has 10 valence
electrons.

D) 11 is an acceptable canonical structure.




How many of three molecules are conjugated?

CO,Et
S ol

N
A) 0 B) N!le
(\j/(‘,nlm O{colm
) N
) \lflf D) !Ifle

Which of the chain isomer of molecule [Q] is capable to show gecometrical
isomerism?

A) Aromatic ring typically react by substitution
Br

B) Br
() Alkene reacts by Electrophilic addition
Br

D)




8. Find the CORRECT order of heat of combustion of isomeric pentenes

PN

@ @ R) (s)

A)U>P>R  BJQ>S5>T  CR>Q>S

OH
9. What is the next homologue of ?
OH
CH,0H OCH,
| =
" CH
A) B) 3 C
LZZT.uN- I

(NUMERICAL VALUE)
The answer to each questien is « NUMERICAL VALUE

A Lo

m v
DMO>R>S

OH

For each question, enter the correct numerical value {in decimal notation, truncated /rounded off 1o the second decimal place;

e.g. 6.25,7.00, -0.33, -.30, 30.27, -127.30) designened to enter the answer.

Answer to each guestion will be evaluated according to the following marking scheme:
Full Marks: +3 If ONLY the correct numerical value is entered as answer.

Zero Marks: 0 in all ether cases.

10.  Calculate the total plane of symmetry in a cube,




1.

Marking scheme:

An alkene C H,, is converted by a reduction procedure to C H

the molecular weight = 3.57. What is the value of n.

Consider the CI, molecule in a cube as given below

H

~C

H

Iz’

Now calcula’ 2 ti e total plan of sy w 2% possit e 1 m tha e " 1w0le

SECGTION - 1l

(COMPREHENSION TYPE)
This section contains Paragraphs Questions, Bused on each paragraph, there are 2 or 3 questions. Each question has 4 options (A),
(B}, (C) and (D) for its answer, out of which ONLY ONE option con be correct.

+3 for correct answer, O if not attempted and -1 in all other cases.

The % change in

:ule.

Paragraph for Questions 13 1o 15

Answer Q, 13, Q, 14 and Q,15 by appropriately matching the information given in

The three columns of the following table.

Column-1 Column-2 Column-3
CH,0H
(i) HyC—CH,—CH,—ClI / Anhyd. AICI, Gives ppt.
(1 (ii) O h ) (P) | when treated
% with Br, /H,()
i H
[3) .
(i) BuLl 1] Less reactive
— & ¥ with nitrating
(I : [ . (ii) (Q) | mixture as
(RPH=E=RH compared Lo
(i} PCC benzene




(1) BuLi OH
) Gives turbitity
(I i) H—!’.I?—H{H+ (i) R) with ng‘[\?()3
(iii) PClg
H,C—Ci
(i) CH4CIIAICI, Gives turbitity
vy {ii) Gl.h  monochlorination) (iv) ) :[](t?;?ifl
(ill) NaOH N
Assuming hydrogen ol benzene ring is acidic enough to react with Butyllithium,
answer the following questions:
13. Which of the following combination is CORRECT for 1?
A) (I) (if) (R) B) () i) (F)  ©) (D) (i) (P) D) (D) i) (Q)
14, Which »ft. e follo ring ¢ ymbin tic - = - ORRE 'T?
AVIL () @) B 6RO IR G R D) (V)0
15, Which of the following combination is CORRECT for VI?

A)(IVYES)  BAVIGv(R) OV (D) (R) D) AV) (i) (Q)




SECTION- IV

(MATRIX MATCH WITH NUMERICAL)
Eaich question has TWO (02) matching lists: LIST-1 onel LIST-II.
FOUR optians are given representing malching of elements from LIST-1 and LIST-II.
For each guestion, choose the cption corresponding to the correct marching.

Full Marks + +3 If OMLY the option corresponding to the correct matching is chosen.
Zero Marks : O If none of the options is chosen (i.e. the question is unanswered).
Negative Marks : =1 in all other cases.

16.  Match the column

List=I List=T1
(Compound) (IUPAC names)
OH
P) D( 1) | TUPAC name is 2-chloro cyclobutenol
cl
Q) | I 2 | WPAC n me 5 3- :hlo o ¢ clot itenol
CI'/
HO
R) 3) | IUPAC name is 4-chloro cyclobut-2-enol
cl
S) i 4) [ IUPAC name 15 1-chloro cyclobut-2-enol
Cl

Note: Correctly match P, Q, R, 8 with 1, 2, 3 & 4 and give your answer in integer values
If
P Q R S
4 1 2 3

Then your answer is [4123]




ANSWERS

1 2 3 4 B 6 7 8 10
AB ACD ABCD A BC ABC 9
11 12 13 14 15 16
4 6 B A A 1234




PAPER-3
SECTION- |
(ONE OR MORE THAN ONE)

Each question has FOUR options for correct onswer(s). ONE OR MORE THAN ONE of these four opfion(s) is (are) correct
option(s).

For each question, choose the correct option(s) to answer the question.

Answer to each question will be evolucted cccording to the following marking scheme:

Full Marks: +4 If only (all) the correct option(s) is (are) chosen.

Partial Marks: +3 If all the four options are corract but ONLY three options are chosen.

Partial Marks: +2 If three or more options are correct but ONLY two options are chosen, both of which are correct
aptions.

Partial Marks: +1 If two or mare options are correct hut ONLY one option is chosen and it s a correct option.

Zero Marks: O If none of the options is chosen (l.e. the question is unanswered).

Negative Marks: -2 In all other cases.

1. Choose the CORRECT option(s) regarding the given reaction scheme

F
(o]
1.0,
—_— Q] JL
2.7n + Hy0 H H
Lg| 1.0 KON,

IR]

major

A) Compound [R] can respond to positive 2.4-DNP test as well as positive tollen’s test
B) Compound [R] can respond to positive 2.4-DNP test and negative tollen’s test
) Degree of unsaturation in |R] is same as |P|

D) [Q] and [R] can show lodolorm test

2,4 - DNP ™
/ —_— Positive
rd
\ Fehiling's
test Positive

How many among the following compounds will given the above result?

Organic
compound

i. cyclohexanone ii. acetone iil. propionaldehyde




iv. acetophenone  v. acetaldehyde  vi. Benzophenone vii. Benzaldehyde
A)2 B) 3 C)4 D)5

The product(s) formed in the following reaction is/are:
Ph

1. BH. THF
2. H,0,/0H" Ci
2V2 —m m PBA_‘ o
3. PCC
Ph Ph Ph Ph
0
[e]
oH 1 e OH
(o) o]

A) I B) [ ) m D) m

Consider major nath in each stage
(i) L} SO, { He 50, (IH 1 4,0)
(i" NaBF, /etha ol 4) €, Znik O
Plis
A) [P] can be 3,3-dimethyl-1-pentyne
B) |P| can be 3,3-dimethyl-1-butyne
C) [P] 2-hexyne
D)[P] 3-methyl-1-butyne

i SHyt €I,

In the given four structures, identify the non-stereo isomeric structure

TOCH.CO.TCD

Choose the CORRECT option(s) regarding the given reaction below

dil KOH/A

[P] — Q]

2.2 - dimethyl -4- oxopentanaol .
major




A) compound [Q] can show tautomerism
B) [P] and [Q] both can show tollen’s test
C) [Q] upon treatment D;0° gives [R] which contains 4 deuterium atoms

D) [Q] up on treatment with CH;MgBr followed by heat with cone. H2504 gives
aromatic compounds

Which of the following is/are "NOT" correctly matched?

NH,
CH,
(4-ethyl-2-methyl aniline)
A) CgHs
CH,

Q (4-chloro-1,3-dinitrobenzer
B) QN NO,

NQ.

(-chlorc © _awyl-44..__ __.azene,

Q) CHj
OMe
Cl
(2-chloro<4-methyl anisole)
D ) CH,

Choose the CORRECT option(s) among the following about |P|
I
/I\/ + %o’ N—-— P]
Major alkene
A) In [P]is a two C—# bonds which can involve in hyper conjugation
B) [P] cannot show stereo isomerism
C) [P] upon hydrogenation gives mainly n-butanc

D) Mono chlorination of [P] gives 3




Identify the product [M]:

o o
1.LAH,
+
Ph o H 2. 1,0
Mo 3. HCHO, H*
0/‘\0 0/\0
A) B)
0" o
o/\
0 Ph
0) D)
ST oN-I

(N /M RICA VALUI)

The answer to ec n questic is o NI MERIC, . VAI'" .

For each cuestion, enter the correct numerical value (in decimal notation, truncated /rounded off to the second decimal place;
e.g. 6.25,7.00, -0.33, -.30, 30.27, -127.30) designated to enter the onswer.

Answer to each question will be evaluated according to the following marking scheme:

Full Marks: +3 If ONLY the correct numerical value is entered as answer.
Zero Marks: 0 in all other cases.
10.  If X is the total number of mono bromo derivatives of the given reaction then what is

10X/8

NBS/hy
N
cey

For given compound |N], the total number of geometrical isomer are
HO

AN

=
HO
[N]




— Indicates that configuration at specific carbon and the geometry of double bond is fixed.

A, Indicates that configuration at specific carbon & the geometry of double bond is NOT fixex.

12, IC[X] is the total number of hydrogens present in 5-sec-butyl-d-isopropyldecane,
What is the value of [X] / 47

SECTION - Il
(COMPREHENSION TYPE)
This section conteins Paragraphs Questions. Bosedl on each paragraph, there are 2 or 3 questions. Each question has 4 options (A),
(B), (C) and (D) for its answer, out of which ONLY ONE option can be correct.
ki k +3 for correct answer, O if not attempted and -1 in all other cases.

Paragraph For Questions 13& 14

Chlorination in presence of sunlight (hv) is known as a photochlorination. It is free

radical substitution For the oiven reaction

Ciy
T.. Monochloro produc

13, Total possible monochloro products obtained in given reaction is

A)12 B) 8 C) 16 D)6

14, Total number of fractions obtained on frictional distillation of monochloro products
is
A4 B)7 )9 D) 10

SECTION- HI

(MATRIX MATCH)
Each guestien has TWO (02) matching lists: LIST-1 and LIST-II.
FOUR aptions are given representing matching of elements from LIST-1 and LIST-II.
For each question, choose the aption corresponding to the correct matching.
Full Marks : +3 If OMLY the option correspanding to the correct matching is chosen.
Zero Marks : O If none of the options is chosen (i.e. the question is unanswered).
Negative Marks : =1 in all other cases.




15.  Match the following List-1 with List-II
Acids pKa Values
Neutralisation equivalent(E.Wt) is 59, on heating
P) 1) Maleic acid
it gives another carboxylic acid of NE 74.
Q) | NE is 59, stable to heat, forms anhydride casily 2) Fumaric acid
R) | NE is 58, stable to heat. forms anhydride easily 3) a-methyl malonic acid
NE is 58, stable to heat, its pKaz is less than that
S) 4) | Succinic acid
of its diastereomer.
A)P-3,Q-4,R-2, §-1 B)P-4,Q-3,R-1,5-2
C)P-3,C4,R-' 7 ™ P-4, Q-2, R-3, 8-1
16, Match "= llowir 2
List-I List-IT
(Reaction) (Most appropriate mechanism
expected)
P) NO, 1) | E, mechanism
0,N CH—CH, Ead
F
NO,
Q) ‘f“a 2) | Holfman product is formed as
MeOH - "
HyC—C—Cl major product
HaC—CH,
R) | He—CH—CH,—~cH, 1% KOH 3) | E,CB mechanism
|
ci
S) HaC—ﬁ—O—?H—Cﬂz—CHa S 4) | E, mechanism
CH,
5) | Itis single step reaction

A) P-1,5;0Q-1,5;R-2.3;8-2

C) P-3;Q-4:R-1,5;5-2,5

B) P-3;Q-4;R-3;S-2

D) P-1,5;Q-1,2;R-1,5:8-2




ANSWERS

1 2 3 4 5 6 8 10
B A D BC B A CD 2.5
11 12 13 14 15 16
4 9 C D C C




| |
|

SECTION- 1
(ONE OR MORE THAN ONE)
Each question has FOUR options for correct answer(s). ONE OR MORE THAN ONE of these four option(s) is (are) correct
option(s).
For each question, choose the correct option(s) to answer the question.
Answer to each guestion will be evoluated occording fo the following marking scheme:

Full Marks: +4 If only (all] the correct option(s) is (are) chosen.

Partial Marks: +3 If all the four options are correct but ONLY three options are chosen.

Partial Marks: +2 If three or more options are correct but ONLY two options are chosen, both of which are correct
options.

Partial Marks: +1 If two or mare oplions are correct but ONLY one option is chosen and it s a correct option.

Zero Marks: 0 If none of the options is chosen (i.e. the question is unanswerad),

Negative Marks: -2 In all other cases.

L. Which name of given alcohols is/are ambiguous?

A) Sec-butyl alcohol and Butan-2-ol
B) Isobuty! alcohol and 2-methylpropanol
() Sec-pentyl alcohol and pentan-2-ol

D) Neo petylalec 1ol ar 12,2- i thyl' ropanol

2. What are the elements of symmetry present in the following molecules and which of
them is chiral?

& B

A) A has a 2-fold rotation axis and B has a plane of symmetry; A is chiral
B) A has a plane of symmetry and B has a centre of inversion; B is chiral
C) A has a plane of symmetry and B has a 2-fold rotation axis; A is chiral

D) A has a plane of symmetry and B has a 2-lold rotation axis; B is chiral

w

Identify the INCORRECT statements from the following
A) All chiral centers are stereogenic

B) All stereogenic centres are chiral




C) Gauche butane interactions are present in more preferred conformation of trans-
1,2-dimethyleyclohexane

D) No gauche butane interactions are present in more proffered conformation of
trans- |, 2-dimetylcyclohexane

Bi acetyl (butanc -2,3-dione) is a unstable at room temperature, on long standing
undergoes dimerization. On the right hand side partial structure of dimerized product
is given, choose the correct options for complete the given partial structure (two
methyl groups and one keto group is missing in the product side)

=

o]

A) Two Methyl groups are present at 1*' and 3" positions
B) One Ky grow.. . .oold o Mhere &0 207 position
C) Two ety vl grou s she 1ld be he =2 " and 4 ' po itic 4

D) Ket group shou Lbet == 2™ aneit’

H,0, H,50,/HgSO0 D,0ID,50,/HgS0,
R s c=cH _—

BH/ THF
H,0,/0H"

©)
Which statement is/are CORRECT?
A) Product B on reaction with aq. Bleaching powder give sweel smelling colourless
liquid.
B) Product C do not give [ehling test.
C) Product (A), (B) and (C) all give aldol (or ketol) condensation.
D) Product A give 2, 4 DNP test.




Which of the following is CORRECT?

H;C COOH HsC H
Acidic strength : >
A) H H H COOH
CH, CH, CH,
Fee radical stability : < < @
B)
=y SN
N\ e
Basic strength : >
# N
&)
+ -+
Me;N COOH Me N H
Acidic strength : >
D) H H H COOH

The € OKK "CT p oject m of _ive 1stro ture [( 1 is/ re

cl H
H OH
CH,
CO.H
[
CH
CH 4 CH
2 H OH i
H——ClI Cl——H
H—+—OH [od] q H H—1+—0H
A) COoH B) CO,H Q) COH
1) NaNH, (1 eqg) 1) NaNH; (1 eq)
2)CH,l (1eq) 2) CH,l (1eq)
3) NaNH, (1eq) 3) NaNH, (1 eq)
P -~ HC=CH
4)CH;l (1eq) 4)CH,4l (1eg)
5} Na, NH; () 5) H,,Lindlar catalyst

8) m-CPBA

6) 05O ,, NaHSO,, H,0 i
7)Hy0

COH
ci H

HO H

U) CH,4




Pis H——OH HO
CH; + Enantiomer
H=j=0H ais Hsc/lY
A) tHy B) OH
CH,
H
9 Pis H—1—0OH + Enantiomer
Fha HO——H
als H_.,C/\l/
Q) OH D) CH;

Scheme I and 2 includes starting materials, regents of selected chemical reactions
and conversion of P to Q and R to S respectively.

Scheme-3 describes the synthesis of 8 from Q.
Scheme-1:
10,

~CHy
M Z-pnn
'Me 3)1 BH,

P
1 4)c nc.H- .0y
(71 o 5) LIAIH
6) H,0
Scheme-2:
CN 1) DIBAL-H
= [S]
) NaBH ,
9 3) dil HCI
o}
[R]
Scheme-3:
NaBH,
Q) —— [8]
Ethanol

OH

Hi

&
Q
o

CHO

OH
Qis Sis
-
A)
OH
C) CO;H

D) CO,H




SECTION- I
(NUMERICAL VALUE)

The answer to each question Is a NUMERICAL VALUE

For each question, enter the correct numerical value (in decimal notation, truncated,/rounded off 1o the secand decimal place;
e.g. 6.25, 7.00, -0.33, -.30, 30.27, -127.30) designated to enter the answer.

Answer 1o each guestion will be evoluated occording 1o the following marking scheme:

Full Marks: +3 If ONLY the correct numerical value is entered as answer.
Zero Marks: 0 in all other cases.
10.  In the below reactions X number of reactions give aromatic species Whereas Y

number of reactions give gaseous product. The value of (X/Y) is ...

II]AL

(i) + K

NaNH,
(iv)

For the given compound [X] the total number of geometrical isomers is?

=
e
X1

Sum of the positions of “Br” atom in reactant and final product [P] (consider [IUPAC
numbering and major product in each step) of the following reaction scheme

i) HNO,/H,80,

Br
ii) H,-Pd-C
i) NaNO,-HC1/ 0 °C
» [P]
M)CuCN
Prodcut

V) L0




SECTION - Il
(GCOMPREHENSION TYPE)

This section contoins Paragraphs Questions. Based on each paragraph, there are 2 or 3 questions. Each question has 4 options (A),
(B), (C) and (D) for its answer, aut of which ONE OR MORE THAN ONE option can be correct.
Marking scheme: +3 for correct answer, Q if nor attempted and -1 in all other cases.

Paragraph For Questions 13& 14
1Z]
1€ H1204]

(i) LiAIH (excess)
(ii) Conc H,50,

(i) KCN

(i) O3 s -
" {ii) Zn, H,0 (i) Hy0", & .
[CroH1902]  ————— - [CyHyClOy]
(iiii) LiAlH (excess) 0] (iii} LiAlH (excess) .
1X] (iv) Con H,80, (iv) Con HySO, [Y]

[ W] Major

13. Choose th. CORna L1 0 uony ) al vug he given?
~ - 02 Hy

= - T \Cl R
/ 4
A) CO,C Hs B) L CO,Me
Cl CO,C,H;
Yy = 1] =
) CO,CH; D) COH

14, Choose the CORRECT option regarding [X]

=
IX] = IXI =

A) CO,Me B) CO;Me

=
X] - —_— C[\/
0 CO,H D) CO.H

a8




SECTION- IV

(MATRIX MATCH WITH NUMERICAL)
Eaich question has TWO (02) matching lists: LIST-1 and LIST-II.
FOUR aptians are given representing matching of elements from LIST- and LIST-II.
Fer each question, chcose the option corresponding to the correct matching.

Full Marks : +3 If ONLY the option corresponding 1o the correct maiching is chosen.
Zero Marks : 0 If none of the opticns is chosen (i.e. the question is unanswered).
Negative Marks : =1 in all other cases.

I5.

Rotation
energy
burricr

Rotation energy barriers of four homologous are given. Those homologous are form
given set [, 11, 111, IV

HyC CH,
A - H,C CH,
CHy HC Hy ), 3
HyC H,
M 2 i o

Note: If correct match of P,Q,R.S with 1,2,3,4 is like
P Q R S
4 3 2 1
Submit your answer as 4321,

16.  In the given potential energy diagram of butane along C, —C, bond. Place the
correct former out of P, (, R and S atit's perfeet position 1, 2, 3 (or) 4.
- 7
[R] IR]

1) H H 2) H H 3 H H 4) Me H




Note: If correct match of P,Q,R,S with 1,2,3.4 is like

ro1Q

R

S

1 2

A

J

4

Submit your answer as 1 2 3 4.

ANSWERS
1 2 3 4 5 6 7 8 9 10
c BD CcD ACD | ABD CcD BD AB 1.50
11 12 13 14 15 16
4 5 BCD D 4231 | 3124




SECTION- 1
(ONE OR MORE THAN ONE)
Each question has FOUR options for correct answer(s). ONE OR MORE THAN ONE of these four option(s) is (are) correct
option(s).
For each question, choose the correct option(s) to answer the question.
Answer to each question will be evoluated eccording to the following marking scheme:

Full Marks : +4 If only (all} the correct option(s) is (are) chosen.

Partial Marks: +3 If all the four options are correct but ONLY three options are chosen.

Partial Marks: +2 If three or more options are correct but ONLY two options are chosen, both of which are correct
options.

Partial Marks : +1 If two or more oplions are correct but ONLY one option is chosen and it s a correct option.

Zero Marks - O If none of the options is chosen (Le. the question [s unanswerad).

Negative Marks: -2 In all other cases.

I. The CORRECT order of boiling points of compounds I-IV is
CH,

CH,
)\/DH /J\
HyC H,c” “OH

i 1] I} v

HSCMOH Hac/\o/\CHa

AT - TV B) =1 ~1= IV
QI=M=1V=>1 D)yl=1V =11 =11
2 The reaction(s) leading to the formation of 1, 3,5-trimethylbenzene 1s (are)
o
)I\ conc. H,S0,
A)
Hie cH heated Iron tube
B = 873K
0
1. NaQH + |
2. NaOH + GaO / 180 °G
C) o o
CHO
ZnlHg, HCI (excess)
OHC

m CHO




(%)

CORRECT statements regarding the following reaction is/are (assume complete
hydrolysis)

i
Ph-C(OED,(OMe) — '
1,0

A) Benzoic acid is one of the product
B) Two moles of ethyl alcohol are formed
C) Three moles of alcohol are formed

D) Three moles of H:0 are consumed.

Sclect the CORRECT option against mentioned property

EI\
Basic strength - @ > IN_Et
Et

A) N

CI)H
H
SEEN PNy 0
Acidic tre. th: J . |
S hy 3 =
B)

Anion stability @ < HC=C
C)

HiCx - CHs HiCo, -~ CHs
HC CH,
Basic strongth : <

Which of the following is/are CORRECT about given dicarboxylicacids.
COOH

(HC)y
\COOHthrcn =0,1,2,3 and 4

D)

A) pKa, for all the dicarboxylic acids is smaller than the pKa for mono carboxylic
acids with the same number of carbon atoms

B) The difference between pKa, and pKa, for dicarboxylic acids decreases as 'n'
increases.




C) pKa, For all the dicarboxylic acids is higher than the pKa,
D) Ka, for all dicarboxylic acid is higher than the Ka,

The major product formed in the following reaction is?
0

PA NaOMe/MeOT
—_— 7
Me Br
(9]
A) MA B) “Me
Ph Me
>_>70Me \_>70\1e
D) 0

The st w2l ison 2rof iven © ru cure i
© B) - @

|

Ay

Chaose the CORRECT option(s) about the given reaction scheme

0 D) -

1. CH,CHO AlCl,
[P] e Q] o
Ha C1oH,0C1

Monosubstituted CH;
henzene




A) Compound [P] can be obtained by Reaction of PhMgBr with acetaldehyde
followed by acidic workup

B) Formation of [Q] from [P] involves addition of alcohol to aldehyde

C) Compound [P] can be obtained by reaction of PhMgBr with ethylene oxide
followed by acidic workup

) [Q] is an example of hemiacetal

SECTION- Il
(NUMERICAL VALUE)
The answer ta each question is  NUMERICAL VALUE
For each guesticn, enter the correct numerical value (in decimal notation, truncated /reunded off to the second decimal place;
e.g. 6.25, 7.00, -0.33, -.30, 30.27, -127.30) designated to enter the answer.
Answer to each guestion will be evaluated according to the following marking scheme:

Full Marks: +3 If ONLY the correct numerical value is entered as answer.
Zero Marks: 0 in all other cases.
& X is the number of below compounds which are more basic than aniline?

O-toluidine, o-anisidine, m-anisidine, p-anisidine, p-chloroacniline, m-toluidine,

(/g
N

N I,
H

Y 1s the number of below compounds which are more acidic than benzoic acid
COOH COOH COOH

COOH
ﬁ (I:OOH
H—C—OH , COOH
CH, NO,

N(CH 3), CF3
Picric acid, 2.4-dinitro phenol
The value of (X/Y) is...

10.  Find the number of stable conformers with non-zero dipole moment of given

structure:
Cl
H,C——H
Cl——CH,

H




11.  Among the following, the number of molecules that are aromatic is ;

w O O
v OO CO

12, Number of moles of water formed when | mole ol below molecule react with NaOH

o Q

is
0y _NH,
0 ] 0
HOOC, - 9
—N NE
& \\<
Q son ©

HO

SECTION - 1lf
(COMPREHENSION TYPE)

This section contains Paragraphs Questions. Based on each paragraph, there are 2 or 3 guestions. Each question has 4 options (A),
(B}, (C) and (D) for its answer, out of which ONLY ONE option can be correct.
Marking scheme: +3 for correct answer, O If not attempted and -1 in all other cases.

Paragraph For Questions 13& 14

In the following monobromination reaction:

CH,CH,CH,
Br; (1.0 male)
H—’—-Br 5 Product(s)
300 C
CHy
(1.0 mole)

(enantiomerically pure)
13, The number of possible achiral products is
A)7 B) 1 )3 D)2




14.

Paragraph for Questions 15 & 16

)2

The number of achiral product(s) which shows(s) optical isomerism is/are
A)7 B) 1 )3

Answer Q15 and Q.16 by appropriately matching the lists based on the

information given in the paragraph.

LIST-I LIST-IT
(M o (P) CHy
CH, o
i) HCHO (excess)/NaOh, heat
CHy i) HCHO/OH' (catalytic amount)
n o i. KOH, H,0 (&) 0" o
ii. H', heat .
CH,
o H,C CHs
(1IT) Hyf :"i Z0 | | ) SHy
P
1) Bry, NaOH |
¥ =
H,C CH, 2/H;0 HyC cH,
3) sodalime,
o] o}
(Iv) N ()
1) DIBAL ©
_—
2) H;0”
NC on 3 Zn/llg, 11C1
(T) o
: f _CH,q
15.  Identify the correct statement?
A)I-P B) 1I-Q O 1-Q D)IV-R
16.  Identify the incorrect statement?
A)1-Q B) [11-8 C) I-T D) IV-S




ANSWERS

1 2 3 4 5 6 8 9 10
C A ABC ABD ABD [ BC 0.67

11 12 13 14 15 16

3 4 D B D




SECTION- |
(ONE OR MORE THAN ONE)
Each question has FOUR options for correct answer(s). ONE OR MORE THAN ONE of these four opfion(s) is (are) correct
option(s).
For each question, choose the correct option(s) to answer the question.
Answer to each question will be evaluoted according to the follawing marking scheme:

Full Marks : +4 If only (all) the correct optien(s) is (are) chosen.

Partial Marks: +3 If all the four options are correct but ONLY three options are chosen.

Partial Marks: +2 If three or more options are correct but ONLY two options are chosen, both of which are correct
aptions.

Partial Marks : +1 If two or mare options are correct hut ONLY one option is chosen and it s a correct option.

Zero Marks : O if none of the options is chosen (L. the question is unanswered).

Negative Marks: -2 In all other cases.

1. Which of the following name will NOT be CORRECT?

CH,
Q =3,6 - dimethylcyclohexene
A) CH
Cly

C

CH;
=1,2 - dimethylcyclohexene

B)
H,C Hy
@ =6,6 - dimethyicyclohexene
)
HoC CH,
=1,5 - dimethylcyclohexene
D)
2. Which of the following structure(s) is enantiomeric with the molecule (A) given
below:
H

.\CHS
HgC3 Br

[A]




CH H Br
W Br

..-\CZHS r)\;\
A) HsC Br B) Bi CoHg C) H,C CyHg o HgC3

o

Consider the following configuration of 2. 3-dibromobutane.

Br
H CH CH
Br. CHa 2 @ H 3
Q) L W cH,
H Br
CHy
Br. H
@ 7 Ve
CH,

Which one of the following is correct answer?

o

H
CH,

A) Conformation (1) is the meso-tform while (2) and (3) are an enantiomeric pair:

B) Confe-matic= 17" i~ th~ ==nso-fc== ~hile (1) and (3) are an enantiomeric pair.

C) Cor oriation () is t] 2 mes -fc = -aile (1) nd () a ¢ar en: atio, ric pair.

D) Cr aform tion () anc (?) = s id ntice and (3, is ) 2 w250 ‘o

Compound I reacts with metallic sodium in dry Et20 to form compo

und J, which on

heating forms K (C,H; ). 1 mole of hydrogen bromide reacts with K to give L

(C;H,Br) and M(C,H,Br) in ratio 80: 20 respectively.

c|—<>—5r L. I kB
250°c (80:20)

ZCH,
A)Jls ‘E B) Kis Hzc;f’\\/
Br
_£CHy T
C)Lis Hsc)\/ pymis e > e

Choose the CORRECT option about the major organic product [P]
o]

HC1
P

major




A) Formation of [P] involves carbocation intermediate

B) —Coour Group is —I group, so H added to the ¢ -carbon and forms more stable
carbocatio

C) [P]is g-chloropropanoic acid

D) All

Identify the correct statements regarding to the major products of the following
reaction

OH
i) NaOH COOlikyco,
Major Product (B) e —_— Major Praduct
' L ii)Mel )

A) Compound B on reaction with MeMgBr consumes three moles
B) Compound A gives purple colour with neutral FeCls

C) Compound B is soluble in aq. NaOH solution

D) Compr.nd A wi cacti 0w M izt consumes three moles

Choose the C YRRE CT o tion/" ,re ardir 2 given eac ion sche ne
CHyCOC!
L - tyrosine ———= [P]  gives positive, Z4-DNP test
AICI

H,0, / NaOH
(Bayer-villigertype)

1. dil NaOH
Qg ——————— [R]
2. H (wark up) :
CyH NOy

negative 2,4-DNP test
A) [R] 1s more acidic than acetic acid
o NH,
OH
) o
B [P]is HO
C) Degree of unsaturation in [Q] is 6

D) can react with 3 moles of acetyl chlorides and forms corresponding tri-acyl
derivative




1&)!\//'5 NF
4

3-Methylene-1, 4-pentadiene 1,3-Butadiene
(i
8, 0]
CORRECT statements about the above two compounds is/are
A) In Compound-1, bond length order is
C=C =0 —CurC— Gl —C=C,~C;
B) In Compound-I, C, —C, bond possess more and C, — C, bond possess less double
bond character than the double bonds in 1, 3-butadiene
C) In Compound-I, C, —C, bond is double bond in three of the five contributing
canonical forms while the CC, —C, bond is double bond in only one canonical form.
D) Cross conjugated C=C unit has a slightly longer bond length than the non-cross
conjugatedC=C.

9 Which me »f the 1 llow 1g Nev m == =.ojectior for1 mlz . co ey rc resents a
Meso wuuct te?

Ph Ph Ph Ph

H OH HO Ph Ph OH HO@ H

H OH H OH H OH HO I H
A) Ph B) H Q) H D) Ph

SECTION - 1N
(COMPREHENSION TYPE)
This section contains Paragraphs Questions. Based on each paragraph, there are 2 or 3 questions. Each question has 4 options [A),
(B, (C) and (D) for its answer, out of which ONLY ONE cption can be correct.
Marking scheme: +3 for corract answer, 0 if not attempted and -1 in all other cases,

Paragraph For Questions 10& 11
The Fischer projection of given amino isoleucine is shown below.

COOH
H——NH,

HyC——H
CH,CH,

Given amino acid, isoeucine and its isomers are listed as P, Q, R and § in Lisl.

Choose the correct relationship of P, Q, R and S with given amino acid from List-I1.




List-1 List-11
P) HOOC H CH, 1 Diastereomer
H,N CH;
Q) HOOC CH; | 2) Identical
HaN™ H
H CH,
R) HOOC R 3) Enantiomer
g) |HoOC
>_<:“:
10.  The "incorrect" combination is
A)P-2 33 -1 D)S-2
11.  The "¢ rrect" ombi atior '
A)P-3 B} Q-2 C)R-1 D) S-3

Paragraph for Questions 12& 13

Answer Q.12and Q.13by appropriately matching the information given below.

Column -1

Column - 11

High conc. G ;HgO"
R

OZN—Q—CHzcﬂch,

Br

1) %N—@—cuz—fn—cn, S P) | Rearrangement
Br
C,H0H
2) H,w@ Hy—GHy E —u,m@;u:cn—cu, Q)| E
High . C,H0
3) DgN—@—CHz—(I:H—EH:, Cc:‘cm L R o,N—@—cn:cH—cﬂs R) | E,
ZHg -
Br
©,HgOH i
4) HyCO cHD—?H—cH]4}H3m CH=cD—cH, | §) ELCB




Identity the correct match
A)1-Q B)3-S C)2-p Dy4-5

Identify the incorrect match
A)1-R B)2-Q C)3-8 D)4 -R

Paragraph for Questions 14& 15

The two major contributors of conformers of 1,2-dichloroethane are anti and gauche.
Al 32°C in gas phase, the measured dipole moment of 1,2-dichloroethane 1s 1.12 D,
The dipole moment of a mixture of X and Y 1s given by the relationship

2_1 442 T2
M =Nypiy + Nylly
Here, N = mole fraction of each kind of molecule. From bond moment measurement,

it has been estimated that gauche conformer of 1,2-dichloroethane should have a
dipole moment of about 3.2 D.

What y ree 1t of cc forn s of 20 Dl aroethar » s onti. at 3 °C 7
A) 17 B) 36 © o, 60% )&%

What happens if temperature if increased to 32°C?

A) Percentage of gauche conformers decreases and that of anti-conformers increases
B) Percentage of both gauche and anti-conformers increases

C) No change in percentage of anti and gauche conformers occur

I2) Percentage of both anti and gauche conformers decreases




SECTION- HI
(MATRIX MATCH WITH NUMERICAL)
Eaich question has TWO (02) matching lists: LIST-1 onel LIST-II.
FOUR optians are given representing malching of elements from LIST-1 and LIST-II.
For each guestion, choose the option corresponding to the correct matching.
For each guestion, choose the option corresponding to the carrect marching.

Full Marks : +3 If ONLY the option correspanding to the correct matching is chosen.
Zero Marks : 0 If none of the opticns is chosen (i.e. the guesticn is unanswered).
Negative Marks : —~1 in all other cases,

16.  Among the compounds of molecular formula C,H,Cl,, identify the best alternative
given in the Column-II, for each Box containing solution of 3 compounds given in

Column-1.
Compound Tatal number of
stereoisomers
A) cl C'\ cl 1 All are constitutional
t I> isomers

Cl ("/ CI

B) cl B _c 2 L s so < ompounds
“CH,CI
cl

All have 2-Fold axis of

cl Cl cl 3)
c|..<> Gl >=< >=< symmelry element
cl

©)

D) cl 4) Overall solution is

P—-—cnzm [>-----CHC1 s }>‘CH,CI optically active
cl o

Correctly match ABCD with 1, 2, 3 & 4 and give your answer in integer values
If
A B C D
+ 1 2 3

Then your answer is [4123]




ANSWERS

1 2 3 4 5 6 7 8 10
BC A AB (& BCD ACD | ABCD D
11 12 13 14 15 16
C B D D D 4231




SECTION- |
(ONE OR MORE THAN ONE)

Each question has FOUR options for correct answer(s). ONE OR MORE THAN ONE of these four opfion(s) is (are) correct

option(s).

For each question, choose the correct option(s) to answer the question.
Answer to each question will be evaluoted according to the follawing marking scheme:

Full Marks : +4 If only (all) the correct optien(s) is (are) chosen.

Partial Marks: +3 If all the four options are correct but ONLY three options are chosen.

Partial Marks: +2 If three or more options are correct but ONLY two options are chosen, both of which are correct
aptions.

Partial Marks : +1 If two or mare options are carrect hut ONLY one option is chosen and it s a correct option.

Zero Marks : O if none of the options is chosen (i.e. the question is unanswered).

Negative Marks: -2 In all other cases.

1. Identify the mesocompound(s)

2

GH,0H CH,CI cl
H——OH H——CH, (':l
. H——CH
H OH s P
H—— oA n— —u. i
A) H By | HeC U ] )

How much (in gm) of the R enantiomer is present in 10g of a mixture which has an

enantiomeric excess of 20% S isomer?

A)2gm B) 4 gm C) 6 gm D) 8 gm

Identify the missing reagents in the following reaction scheme.

HO\ OH M H /H N HO
H"y \ H — Hee
t-Bu Me t+Bu Me -Bu

A)  M=alk. KMnO,, 0°C; N=m-CPBA / H,0'
B) M= 0s0,/aqNalISO,; N = alk. KMnO, 0°C
C) M- m-CPBA/H,0", N - 0s0, /aqNaliSO,
D) M=m-CPBA "'H?(Tr ,N=m-CPBA / H,O"

OH
- Me
H




4. Choose the CORRECT option(s) about [P]

od. 8 1. NaOH
o A, = m
4 2. I (work up) Major
OH (o] OH (o]
Ho, e I\)I\OH HO;C)\/U\OH
A) Ir] B) IP]
o OH
HO "Go,H
) Pl D) [P] also known as malic acid
5. Choose MIORRIIT opt’ ) fori'.c ol ven reaction scheme
Cl 4+ =. CHy [Br
2 R i1l
A "\ =
product mixture product mixture
contains only stero isomers contains only stero isomers

A) Product mixture [P] contains four stereoisomers and two fractions
B) Product mixture [P] contains three stereoisomers and two fractions
() Product mixture [Q] contains three stercoisomers and two fractions

D) Product mixture [Q] contains [our stereoisomers and two [ractions

6. Compound A(C.H,,0,) when treated with I, & NaOH gives yellow precipitate.
When A is treated with Tollen’s reagent no reactionoccur. When A is treated with
H,O" & then treated with Tollen’s reagent gives silver mirror compound A can be.

OH
HzGC—C—CH,-CH,-CH-OH HIt.!—r:nz—c:uz-é—c:uz—cﬂ3
A) IO écHs B) OCH,
_OCH, AcH;
H;C— CHp—CH__ H—ﬁ—CHz-CHz—HC

Q) g OCH3 D) © OCH,




‘Which among the following path a is better than path b to achieve the target
molecule?

Br

£) Br; / hv NBS/peroxide
path-a  path b

SiazBH-THF ; &
B = o, on > BH, THF /Y
) Y\ s, OH Y\/OH W

path-a path-b
c Br
Vo A, MeKOH/A ~F~.  _AGKOH/A ks
P —
paiire path-b Br
Alc KOH / A Alc KOH f o
: AF c =
D) B'\/\/\Br path-b Z path-a
Br
o}

HJCY\G/Yﬂﬂg dil. 2H' " fj\

5 o CH
Which of the following is/are involved in the mechanism of above conversion?
A) Tautomerism B) Nucleophilic addition
C) ECB D) Dehydration

3




This section contains Paragraphs Questions. Based on each paragraph, there are 2 or 3 questions. Each question has 4 options (A),

SECTION - 1l

(COMPREHENSION TYPE)

B), (C) and (D] for its answer, out of which ONLY ONE option can be correct.

Marking

+3 for correct answer, 0 if not o

d and -1 in all other cases.

Answer Q.9 and Q.10 by appropriately matching the lists based on the

information given in the paragraph.

Column I Column II
CH,
HO,C—{—COH .
(T (P) | Diastereomers
H——D
Ph
CH,
(I1) | HO,c——CO,H (Q) | Recemic mixture
Et
HO,C_~ cOH
(1 ] ] ’ ‘RY | Me ;o e mp unc
CHy
COH
i oM
av) (I N (S) | CO, gas is evolved
'CO,H

9. The correct combination in the following is

A)LP,S B)1Q.S C)IL Q. R D)IL P, R
10.  The incorrect combination in the following is

AP, S B)ILP.R O)1IL S D)IV,P,.R




Paragraph For Questions 11& 12

Among conformers, the barrier to rotation originate mainly from torsional strain
when atoms or groups eclipse one another. Following are the costs of energy required
to cross the rotational barricr for the indicated pair of groups cclipsing

Groups eclipsing Energy cost (kJ/mol)
-1 4.00

CH,-H 6.00

CH, —CH, 11.00

11.  What is the encrgy barricr ta rotation in ncopentanc?
A) 12 kI/mol B) 16 kJ/mol C) 18 kI/'mol D) 23 kI/mol

12, What is the energy barrier to rotation in 2-methyl propane?
A) 10 kl/mol B) kJ/mol C) 14 kJ/mol D) 16 kJ/mol

Paragraph Fo wue tions 3& 1 .
In the following reaction sequence, the compound [J] is an intermediate product.
(CH4C0),0 1) NaOH, Ca0,

- J

T —— K
CH,COONa 2) Bry/CCl, Major

3) ZNaNH 5,
4) HgSO ,, H,80,, H,0
5) Br,, FeBr,

J(C,H,0, ) Gives effervescence on treatment with NalICO, and a positive Baeyer’s

test

13, The compound [I] is

OH 0. CH, H

A) B) Q) D)







T

Column-I Column-1
i) Hg(OAc) ,/H,0 oduct i .
H,C=C— CH,—CH,—CH, 'l“) 9(0Ac) 5/ ol P) Pl_odus.l is a racen
[ (i) NaBH 4,/JOH mixture of carbox
Et
;CH:; (1) BHg (THF), (il) O, + OH" Q) I.{csulvablc alcohc
HzC=f|?—HC\ (1) KNG, - formed as produc
Et CHy
H,C=C——CH,—CH,—CH, H&duc:iva R) | One of the produc
| Qacholyss obtained by oxida
Et ;
3-Hexanol with K
ey N S) | Product is also ob
H,_C:Li:—-HC\ of-fi.;i by oxidation of 2-
Et CH. T 2 nentanol with K
latch the following
Column-1 Column-II
) /v\‘/ P) Is identical to (B)
) /\I)\r Q) Is diastercomer of (C)
) /\/[\/ R) Is diastereomer of (D)
|




2 3 4 5 6 8 9
A BCD | BD c ABCD
12 13 14 15 16
A-Q | APQ
BP | B-
¥ A * C-R c-‘;
D-S D-QS




aptions.
+1 If two or more options are correct hut ONLY one option Is chosen and it is a correct option
0 If none of the aptions is chosen (l.e, the question is unanswered),

arks: -2 In all other cases.

hich of the following is/are correctly matched?

\I/\ and < "N (Chainisomers)
 CN

0 (o}
1 1}
c—0 and c—0
(Metamers)
Br Br
|
o (Otic 3l (sor ert

fE and
o cl ca”” T

cl o
/l:r and /I:' (Diastereomers)
) Br Br

entity the correct relationship in the given structures K & L.

gy

B¢

(K)
) Geometlrical isomers B) chain isomers



A) 0 and P are 1dentical molecules
B) (M and O) and (N and P) are two pairs of diastereomers
C) (M and O) and (N and P) are two pairs of enantiomers

D) Bromination proceeds through trans-addition in both the reactions

What is the major product if TIBr (in excess) is added to H,C =CH —CH.
A) CH, - CH(Br)-CH, - Br B) H,C=CH-CH, —-Br
C) CH, -CH(Br)-CH, -OH D) CH,-CH(OH)—-CH,—-OH

Which of the following set & reactant(s) is correctly matched with produc

below?
f_ Y
U

OH OH J
% ' Q -
0
A)
(o]
+ - Q
HO OH (o] (o]

=

B)



LA il X

n organic compound A CsH;oO reacts with phenyldrazine, and does not r
nllen’s reagent, but gives iodoform test. Compound A should not be:

Il [l
) HSC—C‘—CHZ_‘CHQ_‘CHS B) Hac—cHz‘—“C‘_‘cHz_CHs
p
) HyG—CH,—CH,—CH,—CHO D) HyC—CH—CH,—CH,—CHO

'hich of the posit.cn iso neris) 0t e g 'ven compernd ca» show geometri

omerism?
Hzc=>_<cf
H,C CH,

H,C CHy HyC \ CH,4

B)
CH,

chw CH,
H,C CH, D) H,C \ CH;



—:_ :;; Y I ) —

yynthetic steps for the disconnection shown:

1) reagent
H — —_—
2) PhC1LL,CH

\) BuLi, THE  B) EtMgBr,Et,0 C) NaOEt,EtOH D) NaNH,,NH,

\rrange the following carbonyl compounds in decreasing order of their reac
wclophilic addition reaction.

CH,CHO 0}

0,N—© -CHY 1)
CH30—©—CH0 @

0
CH
H:‘GJK/ i (v)

Y>> 1> 1V B)I>I11>11>1V
J>1>1>1V DYI>11>1V >1l1l



s AFALELAREE R 1 s/ AFE LA SAAEE & s AFARSEERER AR A

: :c' 1) ,C! Py | Diastereomers
Cl

\CI

,C 1) CH, Q) | Enantiomers
o’ o e

) G iii) ,Cl R) | Geometrical isomers

cl “ci

) CH, iv) | Gl Cl S) | Constitutional isomers

A‘ 7N [
ci c |

1ose the CORRECT option among the following
(IV) (D) (S)  Bydn @i (R) Oy (i) (Q) D) All

100se the INCORRECT option among the following is
(V) (D (S) BN (i) (Q)  C) (D) (iv) (R) D) (1) (1) (5)

10se the CORRECT option among the following

(V) (V) (S) - BYAV) (i) Q) ) (D) (iv) (S) D) (1) (1) (Q)



1. NaNH,, (2eq)
2, CH3.CH,.l (1 eq)
3. H;0" (mild)
4. Na / Lig NH,
CH,OH

= [v]

Y] is

S _CH,CH, i
/@A/ /©/\‘C"'25H3
\) HOH,C B) HOH;C

|\\
Pz

>) EtOH,C Ty Bot 1B & C

‘he correct statement regarding [X] is

\) It gives positive Tollen's test and is a functional isomer of [Y]

3) It gives negative Tollen's test and is a geometrical isomer of [ Y]
) It gives a positive iodoform test and is a functional isomer of [Y]

)) It gives negative iodoform test and a functional isomer of [Y]

aph for Question Nos. 15 to 16:

'wo isomeric hexanes |P| and |Q] data was given below analyze the data an
he given questions

[P] [Q]




10se the CORRECT options about [P] and [Q]
) |[P] and [Q] are positional isomer B) |P] and |Q] are diastercome

) |P] and | Q] are chain isomer D) [P] and |Q] are constitution

100s¢ the CORRECT option(s) about [P] and [Q]
) Number of fractions obtained on mono chlorination of [P] and [Q] is sam

) Number of Enantiomeric pairs obtained on mono chlorination of [P] and
me

) Number of fractions obtained on mono chlorination of |P] and |Q] is not

) Number of mono chlorination products of [P] and [Q] is same

2 3 4 5 5 7 8 [ o9
D BD A CD | BCD D

12 13 14 15 16

A B D AD AD




