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PART — A

1.

A and B working separately can do a piece of work in 9 and 12 days respectively. If they work for a day
alternately, A beginning, in how many days, the work will be completed ?

(a) S%days (b) lO%days (c) lS%days (d) 8%days

Amlan s travelling on his cycle and has calculated to reach point Aat 2 P.M. if he travels at 10 kmph; he will
reach there at 12 noon if he travels at 15 kmph. At what speed must he travel to reach Aat 1 P.M. ?

(@ 8 kmph (b) 11 kmph (c) 12 kmph (d) 14 kmph

The following bar-graph shows the Income and Expenditures (in million US $) of five Companies in the year
2011. The percent profit or loss of a Company is given by

Income — Expenditure «
Expenditure

Study the graph and answer the questions that are based on it.
Income and Expenditure (in million US $) of five Companies in the year 2011

(Profit/Loss) % = 100
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In 2011 what was the approximate percentage of profit/loss of all the five Companies taken together?

(@) 5% profit (b) 6.5% profit (c) 4% loss (d) 7% loss

If B is second to the right of Aand third to the left of C ina circular sitting arrangement of 8 persons namely
A, B, C, D, E, F, G Hwho are seated facing the centre.

E and F sits opposite to each other.

G sits between C and E.

D isnot a neighbour of Aand B.

Who is sitting second to the right of E ?

@ C (b) H () D (d) A

Water flows into a tank 200 m x 150 mthrough a rectangular pipe 1.5 m x 1.25 mat the rate of 20 kmph. In
what time (in minutes) will the water rise by 2 meters ?

(@ 80 min. (b) 90 min. (c) 96 min. (d) 100 min.

What will be the next term in the series in the blank space ?

0620422
@ 70 (b) 64 © 72 (d) 80
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7. Mr. Nemai is the maternal grandfather of Mr. Shankar’s wife’s daughter. How is Mr. Nemai’s son related to
the daughter of Mr. Shankar ?
(@) Brother (b) Maternal uncle () Nephew (d) Cousin

8. Two cards are drawn together from a pack of well shuffled deck of cards. What is the probability that one is
spade and one is diamond ?
(@) 1/26 (b) 1/52 (c) 2/102 (d) 13/102

9. Sourav’s mathematics test had total 75 questions, partly 10 arithmetic, 30 algebra and 35 geometry questions.
Although he answered 70 % of the arithmetic, 40 % of the algebra and 60 % of the geometry questions
correctly, he couldn’t pass the test because he got less than 60 % of the questions right. How many more
questions he would have needed to answer correctly to get 60 % passing grade ?
@ 8 (b) 6 (c) 4 (d) 5

10.  Directions: Ineach question below are few statements followed by the conclusions numbered accordingly.
You have to take the given statements to be true even if they seemto be at variance from commonly known
facts and then decide which of the given conclusions logically follows from the statements disregarding com-
monly known facts.
Statements: Conclusions:
1. Allpeopleare bachelor I. All people are saint
2. Some bachelors are educators Il.  Some people are saint
3. Some educators are saint I1l. Alleducators are saint
(@ Only | follows (b) Only Il follows  (c) Onlylllfollows (d) None follows

PART - B
11. The correct order of dipole moments of compound A — D is
Br
o o
(A) Br (B) (C) Br (D)

@A>BandC=D (b)C>DandA<B (c)A=BandC=D (d)B>AandD>C

12. Identify the correct stereochemical relationship between the compound given below

COOH COOH
(a) Me \\\\\Me
and (enantiomer)
COOMe
Me COsMe
(b) and (enantiomer)
Me
COOH WCOOH
© and (enantiomer)
Br Br
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Br
Br Br Br
@ and \O/ (diastereomers)

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

Me
Bu3SnH,AIBN
< > (P)
CgHg, 80°C

Me// L % i \\\\\\\

14.  The number of *H NMR and *C NMR signals exhibited by the compound (A) obtained in the following
reaction are, respectively

MeOH @

o}
(@44 (b) 4,3 (c)3,4 (2,4
15.  Which of the following compound having homotopic H, and H, ligands.

Hp

Ha Hp Ha
m Hp Hp
(a) (b) () (d)
/ Ha N

16.  Arrange the rate of acetolysis of
p-Z C¢H,CH,CH,OTs at 90°C
Z =-0Me, —Me, H and CI
(a) -OMe >—-Me >Cl >-H (b) -H>-Cl>-Me>-OMe
(c) -OMe > -Me > —H > —Cl (d) -Cl>-H>-Me>-OMe
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17. Identify the correct order of acidity

@O CJ
3C| NH3C| COOH OH
“”@ < ©

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

I—Z

H
s CO,Et
h
‘ . ” eat ®)
H CO,Et
CO,Et
EtO,C H H v
(@ ] (b)
EtO,C H A H
CO,Et
CO,Et
CO,Et
(c) (d)
CO,Et
CO,Et

19. The major product (P) formed in the following reaction
¢}

Br\)J\/ Br i» (P)

\_/

Br
O O
0]
a) (b) 0 (©) (d)
Br
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20.

21.

22,

23.

The major product (P) formed in the following reaction

COOH
N (i) H,0;
| —_— (P)
(ii) POCl3
N/

Cl
( )@/COOH (b) @COOH( )Q (d) CI@/COOH
a C

N/ N/ cl N/ cl N/

The major product (P) formed in the following reaction is
@)

Me Me

Me Me — 2 o (p)

Me Me O o
Me Me Me Me Me
b Me Me g
a) M (o
(@) me (b) me Me() Me()
Me Me
Me

The major product (A) formed in the following reaction sequence is
CONHMe

(i) 2-equiv., n-BuLi

TRETMEDA - )
(ii) Ph,CO

OMe

Ph
(@] O
Ph CONHMe
(@] n-Bu
0 OH on
(@) (b) (© (d)
Ph
Ph Ph Ph
Ph OMe Ph
OMe
OMe

OMe

The major product (A) formed in the following reaction is

EtMgBr
CuBr (A)

@)
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@ \/rj\/ (b) HO\)/?\/
F
HO
@ ° © fl/\/
[j\i B \

24.  The major product (A) formed in the following reaction sequence is

(@)
Qé AL SLE T
(iHH

(@]
(@]

25.  Which of the characterization technique can be used to differentiate given isomeric compounds Aand B.

o) o)
o (E)‘\ " (;)‘\/

(@) Proton NMR (b) Carbon NMR (c) ‘Mass spectrometry (d) UV-vis Spectrometry
OH Me Me COMe
M
26. OH OH
@]
(X)  Me ) Me P) Q)

Which of the following statement is TRUE.

(@) (X) gives (Q) upon treatment with H*

(b) (Y) gives (P) upon treatment with H*

(c) (X) gives (P) upon treatment with H*

(d) Both (X) and (Y) give (Q) upon treatment with H*
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27.  Among the following which rearrangement of carbocation is not possible

@ @ CH3 ®
— (T ;
(@ (b) | —

® ®
CH2 @ CH3 —_—
O )

28. The correct statement about the following species is

(A)

(@) A and B both are non-aromatic
(c) Ais anti-aromatic and B is aromatic

29. At pH =5, structure of Lysine will be

®
NH3
(a) \\\\H
® X
H3N COOH
®
NH3
(C) ‘\\\\H
HoN COO

30. Rifampin is
(@) Ananbacterial drug
(c) Antituberculosis drug

O

(B)

(b) A is homoaromatic and B is aromatic
(d) A and B both are anti-aromatic

®
NH;
ORI R
HsN COoOo
NH,
(d) ® H
HsN COOH
(b) Ananticancer drug

(d) none of the above
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PART - C

31.  Among the following, identify the correct conformational equilibrium.
CHs
H CHs
OH CH,
(A) OH — m\cm
CHs
CH3 CHy
®) Cr
CHs CHy
© m(
CHs CHg
CHs
CHs
@ . % (Stability)
CHs

X
. E(A)Q [

o —
—

|

(B)
The compound (B) is favoured when'the value the substituent (X) is
(a) -OMe (b) -OCOMe (c)Cl (d) Me

33.  Arrange the relative rate of solvolysis of the following compounds

H}; %ONS H; %ONS st \H Cl; %ONS
(A) (B) ©) (D)

@A>C>D>B (h)C>D>B>A (c)A>B>C>D (dD>C>B>A
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MeO OMe
Cl
c Ph
COOEt
34 / Eooc” N -
' > (X)
A
cl”© Cl 125°C

The major product (X) in the above reaction is

MeO OMe MeO OMe
(a) /K (b)
‘y
“/cOOEt COOEt

EtOOC EtOOC

MeO OMe MeO OMe

Cl - _ph Cl _ph
cl cl
Y COOEt Y, COOEt

(c) (d)

ci” Cl > ci” Cl

“COOEt COOEt

35.  Correct relationship among the compound (A) and (B) is

t-BUOOH, Ti(O'Pr), t-BUOOH, Ti(O'Pr)4
(+)-DET, DCM (-)-DET, DCM
(B) == OH > (A)
3A, -20°C 3A, -20°C
(a) Diastereoisomer (b) Enantiomers
(c) Constitutional isomers (d) Homomers

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

(i) LiAIH/Et,0/0°C

/ OAc > (P)

(i) NaNO,, 0.25 m H,S04/H,0/0.4°C

CN

(a)ﬂh © ﬂh © Abvo (d>£b7
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37.

38.

39.

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

HBr, THF

%OH 0°C, 10 min (P)
Br

(a) (b) Br (©) / (d)

NOT aromatic compound among the following is

|

\ N
M () N/ \N
N6 \/

OH HOOC
NH COOH
HO | /

X
() (V) | X

/ OH /

(@) N COOH
OH

Br

o]

(@ land IV (b) and 11 (c)land I (d) IV only
Most appropriate reaction condition in the following is

(|302Et

C

+ || —— ’ COMe
]
CO,Et
CO,Me

(@) (4+2) cycloaddition, A (b) (2 +2) cycloaddition, hv
(c) (8+2) cycloaddition, A (d) (8+2) cycloaddition, hv
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The major product (B) formed in the following reaction sequence is

40.
H3C N H (i) EtsN Ho/Ni
Z o7 ———— (A)—ig—(®)
(i)  CoHs H.0
Cl —
CaHs
o) OH o) OH
(a) HC : CoHs (b) H3c)J\i/'\c2H5
é2H5 é2H5
NH,  OH OH
/k/g\ \ ’
: —N
(c) HaC : CaHs (d) AK
CaHs CoHS C2Hs
41.  The major product (P) formed in the following reaction sequence is

AN e
Br 0" COEL \ c—CcH—CH,—Br
CuCN
F N
/N (b) / \

CO,Et

CO,Et

V4
CO,Et

()

Br 9)

0
© /\/Q\coza - / \
@)

42.  The major products (A) and (B) formed in the following reaction is

Br SO,Me
Heat ( A) NaOMe
+ > DMSO

o AFL o A7
(b) A= £ N B = Kycm

(B)
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(©) A = msoznﬂe

43.

CH»,
B=
@A @
SO,Me

CH,
The major products (A) and (B) formed in the following reactions are

( ) DIBAL/Hexane

(b) A= \

© A= H04>_\
@Az )=/
HO
44, i

3%3}

The major products (A) and (B) formed in the following reaction sequence are
\/\‘/ n-Bu

Ti(O 'Pr), —(A) —DMSO___
(R, R)-(+)-DIPT (COCI),, Et;N ™
QJ///’ -Q—/////
TMS_ = n-Bu TMS = n-Bu
(a) A= B=
OH O
QJ///’ 9-/////
TMS_ = n-Bu TMS_ = n-Bu
(b) A= B =
OH Cl
o)
TMS n-Bu
(A= B=
OH

OH
G' South Delhi :
EAREGR i
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45.  Anorganic compound exhibited the following *H NMR spectral data:
'H NMR (400 MHz, CDCL,): § =7.33-7.27 (m, 2 H), 7.24-7.15 (m, 3 H), 7.00 (dt, J = 15.6, 6.8 Hz, 1 H),

5.84 (dt, J = 15.6, 1.6 Hz, 1 H), 3.72 (s, 3 H), 2.77 (t, J = 8.0 Hz, 2 H), 2.54-2.49 (m, 2 H).
Structure ofthe compound is

o o)
G
(@) MEOJ\/\/\O (b) MGOM/\Q
=
o =
Me (@)
©) (d) \”/
MeO
(@)

46.  The major product Aformed in the following reaction is

OMe
Br
NaNH-»
—_— (A

NH3

NH, OMe OMe
Br NH,
Br H2N
HoN

(@ (b) (© (d)

47.  The major products (A) and (B) formed in the following reaction sequence are

O\
/B—H
0] i. Bry
C6H13_CECH > (A) — > (B)
then H,O ii. NaOMe
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48.

49.

50.

51.

Br
B(OH)2 B= —
(@ A= /:/ CeHi3

CeHi3

__ B(OH), B= CgHiz Br

A=
(b) CeHi1
/ — M

/7 N\ = CgH B

(C)A= CgHys B(OH), B 6h1z B

Br

(d)A= CgHiz B(OH), B= Coflis

A solution composed of 41%w/w dioxane and 59%w/w benzene gives two singlet signals in proton NMR at
3.9 and 7.3 ppm respectively. What will be the area ratio of singlet signals?

(@) Dioxane : Benzene::1:1 (b) Dioxane : Benzene::4:6

(c) Dioxane : Benzene::2:3 (d) Dioxane : Benzene::1:2

An organic molecule gives quartet signal at 4.0 ppm with 12 Hz coupling constant at 400MHz operating
frequency. What will be the correct line position for the quartet signal in the unit of ppm.

(a) 4.060, 4.030, 3.970, 3.940 (b) 4.045, 4.015, 3.985, 3.955

(c) 4.030, 4.015, 3.985, 3.970 (d) 4.200, 4.100, 3.900, 3.800

Which is the incorrect statement about the mass spectrum given below

mz Int myz int
12 0.1 40 1.6 43
13 0.3 41 27 1909
14 1.0 42 12
15 53 43 100 >
25 05 a1 3.3 .
255 0.4 48 0.1 g -
26 6.1 49 0.4 £
26.5 0.1 50 1.2 2
27 ar. 51 1.0 _g
21.5 0.1 52 03 o
28 32, 53 0.7
29 44 54 0.2
30 1.0 55 0.9
36 0.1 56 0.7
a7 1.0 57 2.4
38 1.8 58 12,
39 12 59 0.5
(a) m/z 43 is base signal of propyl cation (b) m/z 58 is molecular ion
(c) This is mass spectrum of acetone (d) This is mass spectrum of n-butane

Among the following pair, identify the chiral pair
Me

(a) and Me
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cl COOH

Cl F
(b) >=©=< and ':<
|
COOH Me
© N—<>/
and HO/ “Me

{}- A
N— N
(d) Q @ O/

COOH

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

O\ Oz |
CO,CH; —————— = (P)

i (ii) K,CO3, DMF

O\ ©<\/
N CO,CHj3 CO,CHs

N
(b) /J
N Ph
/\\\\\\ N C02CH3 N \
(d)
Ph Ph
53.  The major product (P) formed in the following reaction sequence is
Me
hv P
o P
o)

Me

(a)

0)
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54.

95.

56.

Me Me
© o/@i) @ /@O
OH HO

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

(i) 2-BuLi
| Y THF, TMEDA, 0°C 5
(i) BnCl ~(P)
HsC lil o)
H
NN
| /K | Y
N @]
(a) "¢ (b) >
I\ HaC N o~ ph
Ph
| NN Ph | NN
(€) Ph T’/L§§o (d) T//L§§o
H H
The correct order of basicity of the following is
NH,
) (J ) U]
J ) Z
N N N N
H H
(1 (11 (1) (1V)

@ I1>1m>I1>1v G)M=>1r>1n>1v @ n=>Ir>mu>iv @iv>u>1>1i
The major product (P) formed in the following reactiorg{ 5

Me
ONO
Me
hv P
ROH (P)

o

= HO\N
Me %CH R
HO
HON HO
X
CH CHs
(a) (b)
o o
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Me R
HO Me R
HO
NOH
Me
(c) (d)
o
0]
NOH
57. The major product (P) formed in the following reaction is
o] NH,
SH
NaOAC/EtOH
+ reflux >(P)
O,N
Cl
NH S
SH NH,
(@) (b)
O,N O,N
Cl Cl
Cl Cl
O2N NH, O2N SH
(© S (d) HN

@™ South Delhi : 28-A/11, Jia Sarai, Near-1IT Metro Station, New Delhi-16, Ph : 011-26851008, 26861009
North Delhi : 33-35, Mall Road, G.T.B. Nagar (Opp. Metro Gate No. 3), Delhi-09, Ph: 011-27653355, 27654455



z (i) NH,OH
5. HO\A/\/CHO _ - (A)
: (i) Ac,0, NaOAc,

high temperature
(iif) NaOCHj3 (CHCly)

(@)

I

o

I
Illl[e}
I
o
I

HO\/'\/:\ HOL "N
. CHO (b) . CHO

Olln

T
Ollin
T

CHO

: CHO (d)
OH

59.  The incorrect statements among the following are
(I) Allenzymes are proteins, but all proteins are not necessarily enzymes
(11) The nucleobase pairs are aligned perpendicular to the helical axis in DNA
(111) Both trehalose and maltose are non-reducing sugar.
(V) Naturally occuring DNA has 3-configuration
(a) land I11 only (b) I, ITand IV only  (c) 111 only (d) Iand IV only

60. a-farnesene shown below is

(a) Diterpene having two isoprene units (b) Triterpene-having three isoprene units
(c) Triterpene having four isoprene units (d) Sesquiterpene having three isoprene units.
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PART-A
1. (b) 2. (c) 3. (a) 4. (b) 5. (c) 6. () 7. (b)
8. (d) 9. (d) 10. (d)

PART-B
11. (d) 12. (b) 13. (b) 14. (d) 15. (d) 16. (c) 17. (b)
18. (d) 19. (a) 20. (b) 21. (b) 22. (b) 23. (d) 24. (a)
25. (c) 26. (c) 27. (d) 28. (b) 29. (b) 30. (a)

PART-C
31. (c) 32. (d) 33. (a) 34. (a) 35. (b) 36. (a) 37. (c)
38. (d) 39. (c) 40. (b) 41. (c) 42. (b) 43. (a) 44. (c)
45. (b) 46. (d) 47. (b) 48. (a) 49. (b) 50. (c) 51. (a)
52. (d) 53. (b) 54, (c) 55.-(b) 56. (C) 57. (c) 58. (a)
59. (c) 60. (d)
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