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1. Attempt all questions.

2. This question paper consists of 2 sections, General Aptitude (GA) for 15 marks and the subject specific
GATE paper for 85 marks. Both these sections are compulsory. The GA section consists of 10 questions.
Questionnumbers 1 to 5 are of 1-mark each, while question numbers 6 to 10 are of 2-mark each.

The subject specific GATE paper section consists of 55 questions, out of which question numbers 11 to 35
are of 1-mark each, while question numbers 36 to 65 are of 2-mark each.

3. The question paper may consist of questions of multiple choice type (MCQ) and numerical answer type.

Multiple choice type questions will have four choices against (a), (b), (¢), (d), out of which only ONE is the correct
answer.

5. For numerical answer type questions, each question will have a numerical answer and there will not be any choices.

6. All questions that are not attempted will result in zero marks. However, wrong answers for multiple choice type
questions (MCQ) will result in NEGATIVE marks. For all MCQ questions a wrong answer will result in
deduction of 3 marks fora 1-mark question and % _marks for a 2-mark question.

7. There is NO NEGATIVE MARKING for questions of NUMERICALANSWER TYPE.
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CHEMISTRY-CY

10.

Q.1-Q. 5 carry ONE mark each.

In the following question, out of the four alternatives, select the alternative which best expressesthe meaning of
the idiom/phrase.

To kick the habit
(a) To start a healthy practice (b) To make a habit of hurting other’s feelings
(c) To overcome an addiction (d) To have the habit of overcoming obstructions.

In the following question, out of the four alternatives, select the alternative which best expressesthe meaning of
the idiom/phrase.

Tozipit

(@) To move along very fast (b) Send a parcel by post

(c) Arude way of telling someone to stop talking (d) To put something precious in a safe place

What should be the minimum height of water in a cylindrical glass to completely submerge a sphericaliron ball
of radius 6m ? (Provided the ball fits completely in the glass, i.e., difference between the radius of the sphere
and the cylinder in negligible).

@ 9m (b) 4m (c) 8m (d) 7m

Given below are two statements followed by two conclusions. Assuming the statements to the true, decide
which one logically follows.

STATEMENTS: CONCLUSIONS:
I. AllAareB 1. SomeBareC
Il. SomeAareC 2. SomeBare A
(@ Only | follows (b) Only Il follows
(c) Neither 1 nor 2 follows (d) Both1and 2 follows

Four students A, B, C, D of read in four different classes from class (V) to class (viii) and wearsuniform of four
different colours i.e., red, white, blue, yellow. The one who wears white shirt reads in class (vi). B wears red
shirt and does not read in class (vii) or class (viii). C does not wear yellow colour shirt and D does not read in
class (viii). Based on the information provided find out who reads in class (vi).
(@ B b A (c) D (dC

Q.6-Q. 10 carry TWO marks each.
A sentence has been given with a blank to be filled with an appropriate word. Choose the correct alternative.

They were because all their plans had gone away.

(@) Defeated (b) Rejected (c) Elated (d) Distraught

A sentence has been given with a blank to be filled with an appropriate word. Choose the correct alternative.
This brings nothing else joytous.

(@) than (b) from (c) but (d) to

A person can complete a job in 120 days. On day 1 he starts the work alone. On day 2, he is assisted by
another person who also completes the job in 120 days. On day 3, they are joined by another person who also
completes the work in 120 days like this, everyday a new person with the same efficiency joins the work. In
how many days the job will be completed

(@ 20 (b) 30 (c) 10 (d) 15

Six friends P, Q, R, S, T, U are sitting in a row facing the East. R is betweenPand T. Q is just to the right of
T, but to the left of S. U is not at the right end. Who is at the extreme right end ?

@ P (b) R © Q (d) S
Find out what should come in place of question mark (?) ?

3,7,23,?479

(@ 63 (b) 95 (c) 120 (d) 98
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Q.11-Q.35 carry one mark each.
11. The major product (P) is

0]
Rl
hv/pentane
R “thenron > (F)
(0]
0]
R2 1 O R! RY OR
R

(@) (b) R2 () | R2 (d) R1
R2

NaNH; RCO3H BF
12, )\/a = (P) > (Q) > (R)

Identify the compound (R) produced in the above reaction sequence
Data for compound (R),

Sy (ppm)=3.02(4H, d, J =5Hz);1.00(2H, quintet, J =5Hz)

_O
(a) (b) (c) HN | (d) O
o

O_

13.  The major product (P) is

H,S0,
~ oH— =P
N

CN
CN CN
(@] OH

14. In the follwoing reaction sequence; how many pi-bonds will be present in the product (P):
\\\\\CHs
(i) (Ph3P-CH-Br,)/t-BuOK

N\ THF/r.t.
Boc (ii) n-BuLi(exess)/-78°C
(iii) H,0

CHO
15.  Absolute R/S configuration at the centre Aand B, are respectively

o
QHZ_CHZ_CI

OH
(@R, R (b) S, S ©)R,S (d)S, R
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CHEMISTRY-CY

The C-H bond with least amount of bond dissociation energy for homolytical cleavage among the

16. -
following marked bonds is
WICIC
<,
Oy
(4)
e
1)
(d) 4

(b) 2

(@)1
a-Farnesene shown below is a

17.

(b) Triterpene having three isoprene units
(d) Sesquiterpene having three isoprene units

(a) Diterpene having two isoprene units

(c) Triterpene having four isoprene units

Which of the following statement is incorrect
CHs
are enantiomer

18.
Br
1| Br

Al and
@) H3CH2C/k OH HO
CHs CH,CHs

)\/\ are diastereoisomer

r

Br
CH3
cl
are homomer
H
(d) HS\N m are diastereoisomer
SCH3

The correct structure of flipping of the given compound (X) is
CaHs

@ |l

19.
Ph
H:C (X)

28-A/11, Jia Sarai, Near-11T Hauz Khas, New Delhi-16, Ph : 011-26851008, 26861009

South Delhi :

North Delhi : 33-35, Mall Road, G.T.B. Nagar (Opp. Metro Gate No. 3), Delhi-09, Ph: 011-65462244, 65662255

oo
Na—
CAREER ENDEAVOUR,
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Ph Ph
cHy (2
H3C
CoHs Ph
@ R O @ e NN
CHs CoHs Ph

20.  Treatment of the hexapeptide Ala-Vla-Phe-Lys-Asp-Ala in separate experiments with the enzyms amino
peptidase, chymotrypsin and pepsin respectively, gives
(a) Ala + Val-Phe-Lys-Asp-Ala; Ala-Val-Phe + Lys-Asp-Ala; Ala-Val-Phe-Lys + Asp-Ala
(b) Ala + Val-Phe-Lys-Asp-Ala; Ala-Val + Phe-Lys-Asp-Ala; Ala-Val-Phe-Lys + Asp-Ala
(c) Ala + Val-Phe-Lys-Asp-Ala; Ala-Val-Phe + Lys-Asp-Ala; Ala-Val-Phe-Lys-Asp + Ala
(d) Ala-Val-Phe-Lys-Asp + Ala; Ala-Val + Phe-Lys-Asp-Ala; Ala-Val-Phe-Lys + Asp-Ala

21.  Among the following, the number of compounds which can participates as ‘Diene’ component ina Diels-Alder
reaction is

O O o

\
:

22.  The total number of compounds that give precipitate readily on reaction wtih AgCIO, is
Cl Cl
Cl @/\/Q NC. i _CN O Q
NC CN o cl
cl Me ¢ ¢l cl
@ ) fj O C/I C\I
N Me o cl cl
I
Me Me

23.  The isoelectric point of the given compound will be
COOH (4.0)

N
®
HaN~ “COOH (2.0)
(9.47)

(corresponding pK_ values are mentioned in bracket). (Upto one decimal place).
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24,

25.

26.

27.

The major product (P) formed in the following reaction,

F

o}
% G
7
(a) (b) (c) (d)
OH OH OH

The major product (P) is,

N ()ALO
/\J\ (i) Li,ZAIIiI (P)
Me
. OH
@ "N (b) (c) (d)
Me OH /\) /\)\Me

The major product (P) formed in the following reaction

O MgB
f } &, (P)
Ph Ph

Ph H H
"o tl i OHC ° ) —
@ }/< (0 © D ©
Ph Br Ph Ph i PH Ph
The major product (P) is,
o HO_ O
(i) m-CPBA/DCM
—5 > (P)
Me (i) )j\/p-TSA
HO

o (iii) NaOH/H,0

0 0
KO, X
S 4 OH S 4 ’OH
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HO
HO

(©) (d)

HO ',//OH
HO OH H

28.  The major product (P) is

CO,Bu
'V'e\/\ + "/ ? SnCl,/DCM ®)
N-Ts 0%C
T T
HNT HNT
(@) Me\/\)\ (b) Me\/\)\
= CO,BuU X CO,BuU
CO,Bu
I T
¢) Me AN d
(c) F \P (d) Me\/_N\Ts

29.  The reaction between terminal alkyne and alkyl azide in presence of CuSO, (10 mol%) and sodium
ascorbate gives product (P). In the product (P) the number of nitrogen atoms present is/are

30.  The major product (P) formed in the following reaction,

oTs 0TS Hys

> ~ o= P

SH SH OH
w S w S “W

31.  The major product (P) is

o 0 (i) EtO~, EtOH/ &
)J\/g B HBr’ > (P) Major product
SOt (iii) Base

o) o o O
(a) & (b) )JW () /\%‘\ OH " (d) OEt

32.  The major product (P) formed in the following reaction sequence is

CO,Et
= (i) Hy, Pd/C
—————— (P)
N (if) NaOEt

(iiii) LiAIH,
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OH ‘% N H OH

33.  The major product (P) formed in the following reaction,

N, —MEOH__ (py

OMe

@ Qwe (o © )

34.  The m/z value of the detectable fragment formed by McLafferty like rearrangement of the following
compound in mass spectrometer is

O

35.  The correct order of carbonyl stretching frequencies in the IR-spectrum of following compounds (I-111), is

(1) Ethylbutyrate (1) Vinyl acetate (111) Methyl benzoate
@@ 1>11> 1l () 11> 11> 1 ©) 11> 1> 1l @) 1> 111>1

Q.36-Q.65 carry TWO marks each.
36.  The major product (P) formed in the following reaction sequence

CO,Et
i) TsN;, EtsN
(i) TsNz, Et3 - (P)
S)
P (ii) SPh
CsHyp
(0]
(COE
(b)
X CsH11
SPh
(@]
SCOE o
COsE
CsHi1 N
SPh
(c) (d)
CsH1s

SPh
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37.

38.

39.

40.

41.

42.

A solution of 2.0 g of (+)—glyceraldehyde in 10.0 ml of water was placed in a 10 cm polarimeter tube. Using
the sodium D line, a rotation of +1.47° was observed at 25°C. The specific rotation of (+)—glyceraldehyde is
(upto one decimal place).

Consider the following reaction,

CHO
H——OH
Br H,0,
H——OH —-5> (A) (B)
2 Fex(SO4)3
H——OH
CH,OH

Total number of secondary —OH groups in product (B) is/are

Calculate [oc]D of a 1M solution of 2-chloropentane in a 10 cm cell, when the observed rotation is +3.64°.
(Rounded up to one decimal places).

Addition of Br, to (Z)-2-butene gives

(@) (2R, 3R) dibromobutane through achiral brominium ion

(b) (2S, 3S) dibromobutane through achiral brominium ion

(c) Mixture of (2R, 3R) and (2S, 3S) dibromobutane through chiral brominium ion.
(d) Mixture of (2R, 3R) and (2S, 3S) dibromobutane through achiral brominium ion.

The number of optically active stereciosmers possible for the following compound is
H3C—CH(OH)——CH(Br)—CH(OH)—CHjs

(X)

The major product (P) formed in the following reaction sequence.

H
O\_
(i)CH3MgBr‘
© CuBr.SMe, (P)
(ii) 1, DBU
H
OH
“\\\\O O
@ CHy ®) /@7
H3C

QOH

O

o} ' R
Y \ Me
© st (d) y A
//// o
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43.

The major product (P) formed in the following reaction,

0
D\ (i) MesSi—==—SiMe;
CpCo(CO), = (P)
(ii) 170°C
0
X

A
(a)
SiME3

SiMej

ME3Si

(©)

Me38i
ME3Si

(d)
44,

reaction

Me38i
The correct major (A) + minor (B) products with their relationship formed (respectively) in the following

SN s )
SlMeZPh
) 9////
\'>\‘/ + AL : Enantiomers
@ \/\‘/

SiMe,Ph SiMe,Ph
9////, O
: + : Enantiomers
(b) H
SiMe,Ph SiMe,Ph
o g///l
+ : © Diastereoisomers
()
SiMe,Ph SiMe,Ph
@) \\\9
() = + H . Diastereoisomers
SiMe,Ph SiMe,Ph

oo
Na—
CAREER ENDEAVOUR,
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45.  The major product (P) is,

CO,H EtO(CO)CI then NaN3 )
EtOH, PhH, reflux .

0—oO
CO,Et WNHCOZEt
(a) (b)
0—o0 OH  OH
1
NHCO,Et —
© W ) WC NE
o) o) o o
46.  The major product (P) is
Me
(i) Ts-NH-NH,, r.t.
(ii) 55°C, 2h >~ (P)
o) Me (iii) n-BuLi then CO,/H*
o)
Me P e Me
Me
(a) (b) || (c) || (d) I
. _-Me 3 Me o Me o Me
O Me Me CO,H CO5H
47.  The major product (P) and the rearrangement involved in the following reaction sequence is
OH
R (ii) BuLi ~ )
(iii) H,0
on o7 T sBus
@ R NN 2 ASTR (b) R)\/ and [1, 3] STR.

O/\I and[1,3]S.T.R —
©) R)\/ SIS TR. d) R/_\/\OH and [2, 3] STR.

48.  The major product (P) is

CN
N i)a -
+ G m-crBAIDCh ()

CN

G_ South Delhi : 28-A/11, Jia Sarai, Near-11T Hauz Khas, New Delhi-16, Ph : 011-26851008, 26861009
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O
CN

@)

CN

o)
49.  The major product (P) is,

Me

Me /THF/=78°C

(i) Me

(ii) KH, 25°C/THF
18-crown, 6

>(P)
Me

Me

(b) me

Me Me
Me Me

(©) me (d) me
o)

Me Me Me Me
50.  The major product (P) is

(i) NCS/DCM/0°C P
(i) Hg-lamp
F3CCO,H, 5hir.t.

H3C"  "CHg3 (iii) 5%, KOH, EtOH
reflux, 2h

NH

(b)
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(d)

Olin
I
»

The major product (P) is
/ \ (i) Bro/MeOH
(i) Hzlcatalysf (P)

51.
(e}
Br Br
— /

The major product (P) is
Br

> (P)

52.
(i) t-BuLi/~105°C

N DX/ Et,0/BF,, ~105°C
o

\
SO,Ph

OH
(a) @C)MOH (b) @E}g/
N
\ \
SO,Ph SO,Ph
Br
(c) @Egg\/\(m (d) @E)Q
\ N
\SOZPh

SO,Ph
In the following reaction sequence the number of oxygen atoms in the product (P) is/are

53.
(( )5 (i) LDA/-78°C
(if) B(OMe) > (P)
N 3
then ag. HCI

SO,Ph
South Delhi : 28-A/11, Jia Sarai, Near-1IT Hauz Khas, New Delhi-16, Ph : 011-26851008, 26861009
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CHEMISTRY-CY
54, In the following reaction, the product (P) shows following spectral data
OSiMes TiCl
>_/ .\ / ~COMe ——> (P)
M.F. = CH,O,
v__ (cmr) = 1745, 1730
5. (ppm) =202,176, 62, 48, 34, 22,15
Sy (ppm)=1.21(6H,s),1.8(2H,t,J =7 Hz), 2.24(2H,t,J =7Hz), 4.3(3H,s),10.01(1H,s)
The correct structure of product (P) is
Me Me
Me Me
MeO,C CHO b
(8) MeO; ®) e CO,Me
O~ O\C/\
(c) >=/ CO,Me (d) >=/ \\O
55.  The number of *C NMR signals exhibited by the compounds (A-C), are, respectively
(A) (B) (®)
0
(@4,5,5 (b) 4,6, 6 () 2,57 (d)2,6,7
56.  The major product (P) formed in following reaction:
CO,Bn
i) Zn(BH
(l) n( 4)2¢ P)
(II) O3/MEZS
iii) Zn(BH
o (iii) Zn(BH,),
OH  CO,Bn OH  CO,Bn OH  CO,Bn OH  CO,Bn
(@ ORI © - Y @Y
OH OH OH OH
57.  The major product (B) formed in the following reaction sequence,
o)
ME3Si -
SnBug LiAIH
L A — (B)
MeO Z OEt
Hg(OAC)Z
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SIME3

SiMes SiMes SiMes
CHO | CHO |
¢ e

58.  The major product (P) formed in the following reaction

@NM
o J Ry o L
0 LT 0 ST

59.  Total number of pairs with correct order of the respective propertyis

S0 Dl QL

Acidity Acidity Nucleophilicity
ﬁj CO,H CO,H
BaSICIty Decarboxylation Basicity

(acidic medium)

60.  The products A and B in the following reaction sequence are

o)
Ph)ko
\\\OH
NaH, CS, A BusSnH, AIBN 5
| then Mel (A) PhMe, 110°C (B)
o)
OSiMest-Bu
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oM OMe
e

\\OH ,\\\\\OH

\‘\\
B =
@A= :
o
o
OH

OSiMet-Bu
)OI\

OH
Ph O
\OMe “\\\\OMe
\\\\
A} B -
(b) A= | ,
O
O

OSiMest-Bu
OSiMest-Bu

OMe

OH
\\\\OH \\\\\\
N} B -
(A= :
(0]

o

OH

OSiMest-Bu
(@]
Ph)l\o

Ph (@]
\\\\O\"/SMe
@ A= || I e
(@] (@]

OSiMe,t-Bu OSiMe,t-Bu

=

61.  Atetra peptide made up of natural amino acids, has alanine as the N-terminal residue which is coupled to
a chiral amino acid. Upon complete hydrolysis, the tetrapeptide gives glycine, alanine, phenylalanire and
luecine. The number of possible sequence of tetrapeptide is

Li
’ép

The product ‘P’ is:
(@) Non-aromatic (b) Aromatic (c) Antiaromatic (d) Homoaromatic
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63. In the following compounds, incorrect order of their stability is

H
o)
’Lm < Me)EO Stability order
Me

(a)

Br
(b) mm < W Stability order
Br
CHs CHs
Ph H H OH
(c) < Stability order
H3C H HsC H
OH Ph
Cl cl
H H H OH
>
@ y y f
OH H

64.  The major product (P) is

Stability order

@)
(i))j\/H’r

D-Glucose > (P)
(i) Me—I excess, Ag,0
(i) H;0"
OMe OMe
Q (@]
a) MeO b) MeO
( ) MeO ( ) MeO
OH  “oH OMe Yoy
OH OH
Q 0
c) MeO d) HO
( ) MeO ( ) MeO
OH  “owme OH Yo

[@2) SouthDelhi : 28-A/11, Jia Sarai, Near-1IT Hauz Khas, New Delhi-16, Ph : 011-26851008, 26861009
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65.  Precocene isacompound that cause insect Larvae to pupate and can also be found in some plants (Ageratum
spp.), where it may act as an insecticide. It was isolated in minute amounts and has the following spectroscopic
details.

Mass spectrum : m/z (high resolution gives C H,.O,).
M-15(100%) and M-30 (weak)

IH NMR = Sy (ppm)=1.34(6H,s),3.80(3H,s),3.82(3H,s),5.54(1H, d, J =10 Hz)
6.37(1H,d, J =10 Hz), 6.42(1H,s), 6.58(1H, s)

The correct structure of Precocene is

MeO
MeO
(@ \ (b)
MeO O MeO 0
OMe
MeO \ \
() (d)
MeO (@] ©
OMe
*khkkkkhkkkikk
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Space for rough work

G_ South Delhi : 28-A/11, Jia Sarai, Near-11T Hauz Khas, New Delhi-16, Ph : 011-26851008, 26861009
.3 North Delhi : 33-35, Mall Road, G.T.B. Nagar (Opp. Metro Gate No. 3), Delhi-09, Ph: 011-65462244, 65662255



[ =4 CAREER ENDEAVOUR

CAREER Best Institute for lIT-JAM, NET & GATE

CHEMISTRY - CY

GATE TEST SERIES-B Date: 12-01-2019
ORGANIC CHEMISTRY

ANSWER KEY

PART-A
1. (0 2. () 3. (b 4. (d) 5. (b)
6. (d) 7. (© 8. (d) 9. (d) 10. (b)
PART-B
11. (d) 12. (b) 13. (b) 14. (3) 15. (c)
16. (d) 17. (d) 18. (b) 19. (b) 20. (a)
21. (7) 22. (6) 23. (3) 24. (b) 25. (c)
26. (b) 27. (a) 28. (a) 29. (3) 30. (b)
31. (b) 32. (c) 33. (a) 34. (58) 35. (c)
36. (b) 37. (8.5 to 8.9) 38. (2) 39. (34.0 to 34.5) 40.(d)
41. (2) 42. (b) 43. (d) 44. (d) 45. (c)
46. (c) 47. @) 48. (a) 49. (b) 50. (d)
51. () 52. (b) 53. (4) 54. (b) 55. (d)
56. (d) 57. (b) 58. () 59. (4) 60. (d)
61. (4) 62. (b) 63.-(d) 64. (d) 65. (c)
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