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1

What is the total number of different chloroethanes (formula C,H, Cl, where n can be any
integer from 1 to 6)?

A 86 B 8 c 9 D 10

[2002 M/J (21)]

Which compound on reaction with hydrogen cyanide produces a compound with a chiral centre?

CH,CHO
CH,CH,COCH,CH,
CH,CO,CH,

HCHO

o o0 W

[2002 M/J (25)]

3.

Which pairs of compounds have the same empirical formula?

1  ethane and ethene
2 ethene and cyclohexane
3 cyclohexane and oct-1-ene

[2002 M/J (31)]

PhysicsAndMathsTutor.com

4

Camphor is used for medical purposes, the diagram shows its structure

CHs

CH;“"IIT TT~—c—o0
CH;—C—CH; |

H h“‘-__,‘c _/_f—ﬂ*‘!—"CHz

H

How many chiral cenfres are present in one molecule of camphor?

A 0 B 1 & 2 D 3

[2002 O/N (21)]
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5. 6.
Which compound is both chiral and acidic? Which compcunds have the empirical formula CH,0?

1 methanal

g i CO,H
I\C/ 2 athanoic acid

‘ 3 el mellancae

,C._\ [2002 O/N (31)]
I-( CO,H
7.
B CH,; OH Which compounds show cis trans isomerism?
. s
> 1 out-Z-ene
2 t-1-ene
Pt 38  2-methylpropene
/,CHzBr [2002 O/N (37)]
C HCO,CH 8.
\C |-|3 How many structural and cis-trans isomers are there for dichloropropene, C,H,CL,?)
A 3 B 5 C 6 D 7

D CH{OH)CO,H (2003 M/J (20)]

CH,CO,H

[2002 O/N (29)]
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9.
The isomers, citric acid and isocitric acid, are intermadiates in the Krebs cycle of the oxidation of
glucose in living cells.

CH,CO,H CH,CO,H
C(OH)COzH CHCO,H
CH,CO,H H(OH)CO,H
citric acid isocitric acid

How many chiral centres does each acid possess?

citric acid | isocitric acid
A 0 1
B 0 2
Cc 1 1
D 1 2

[2003 M/J (21)]

10.
Which reaction is not an electrophilic addition?
A CH2=CH2 + HI — CHSCHEI
CH,CH-CH, + Br, — CH,CHBrCH_Br
conc H,80,

CH,CH=CH, + H,0 Z="%%, CH CH(OH)CH,
CH,CHO + HCN — CH,CH(OH)CN

O O W

[2003 M/J (25)]

PhysicsAndMathsTutor.com

11.
How many alcohols (including both structural isomers and sterecisomers) can have the moleculal
formula C,H,,0?

A 3 B 4 C 5 D 6
[2003 O/N (20)]

12.
On strong heating a hydrocarbon produces ethene, propane and but-1-ene in the mole ratig
5:1:1.

What is the molecular formula of the hydrocarbon?
A CyH,, B CyHy

c C19H38 D C19H40

[2003 O/N (22)]

13.
38 The taste buds on the tongue are chiral and can distinguish one optical isomer from ancther.

Which naturally-occurring compounds will have optical isomers that may be distinguished by

taste?
cle:D CH,
H—(|3—0H C") ﬁ
1 H—C—OH 2 I H 3 HO—C—CH—CH—C—OH
H—(|3—OH CH_
| Cﬁa CH,
CH,OH
ribose menthol maleic acid

[2003 O/N (38)]

4| Page




14.

Which of these always applies to a nucleophile?

A
B
C
D

15.

What can behave as an electrophilic reagent?

L.\

B
c
D

It attacks a double bond.

It has a lone pair of electrons.

Itis a single atom.

It is negatively charged.

Br,
Na

NH3
CN~

PhysicsAndMathsTutor.com

[2004 M/J (21)]

[2004 O/N (20)]

16.

Which molecule does not have a chiral centre?

A
COH
H—C—OH
Ho—é—H
CO,H

c
OH

@\C /©/0H

g
HO  CH,

COH

H—é—OH

H—é—OH
EHy

OH OH

-~

HO  ~COCH.

[2004 O/N (21)]
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17.
This molecule is responsible for the flavour of spearmint chewing gum.

CHs
X——» Y
H
H—C. C—H

LNA N
H C H

| ™
H

What is a true statement about the functional groups X or Y?

X will undergo nucleophilic addition.

Y will undergo nucleophilic addition.

o]

X will undergo electrophilic substitution.

=)

Y will undergo electrophilic substitution.
[2004 O/N (24)]

PhysicsAndMathsTutor.com

18.
The diagram shows the structure of vitamin C.

HO  OH
\
C=C
[\
0=C_  CH—CH—CH,0H
\0/ I

OH

How many chiral centres are there in one molecule?

A 1 B 2 cC 3 D 4
[2005 O/N (19)]

19.
What is the number of isomers of C;H,CL including cis-trans isomers?

A 2 B 3 cC 4 D 5
[2005 O/N (20)]

20.
Warfarin is used as a rat poison.

@] 0
\C/

|
Z°~
» CH—CH,— C—CH
OH 0O

warfarin

How many chiral centres are present in the warfarin molecule?

A 0 B 1 C 2 D 3
[2006 M/J (21)]
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21.
The structures below show isomers of CgHs.

1 2 3

CH, CH, CH, C.H CoHs H CyHs
Mo’ C= o c=c’ N
pd \ e N / N /

H C,H, i CH, CH, CH, H

In which pair are the members cis-trans isomers of each other?

A 1and2 B 1and3 C 1and4 D 2and4

[2006 M/J (22)]

22.
In which pairs are the members stereoisomers of each other?

1 ?Ha (|:H3
/ y / )
Br m
H \C! Cl H
2 CH; Br Br CH,
N
C=C =C
y
H H H H
3 CH, Br CH, H
—+ & C—
H &4 4 Br &l

[2006 M/J (37)]

PhysicsAndMathsTutor.com

CH,

CH

23.

In which class of compound, in its general formula, is the ratio of hycrogen atoms to carbon

atoms the highest?

A

B
Cc
D

24,

What is the total number of different chloroethanes, formula C;Hs.Cl,, where n can be any

alcohols
aldehydes
carboxylic acids

halogenoalkanes

integer from 1 to 47

A

25.

Which reaction is an example of nucleophilic substitution?

A

B
Cc
D

4 B 6 Cc

CH3CH2Br — CH;=CH; + HBr
CHx=CH; + HBr - CH3iCH;Br
C:H;Br + H,0 — C3H;OH + HBr
C,Hs + Bra — CoHsBr + HEr

[2006 O/N (20)]

D 8
[2006 O/N (21)]

[2006 O/N (22)]
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26.
Glucose, CgH,;04, is a product of photosynthesis.

It has the following structure.

H—C=0
H—C—OH
HO— (lj—H
H—C—OH
H—C—OH
H—(ll—OH
H

How many chiral centres does the molecule have?

A 1 B 2 c 4 D 6
[2007 M/J (19)]

27.
Which molecules, each with a linear carbon chain, can have an optically active isomer?

I 1l 1l 1%
CsHzBrl CsHiBrl CaHgl: CaHaBro

I and Il only

A

B [, lland lll only
C Iland Ill only
D

I, Iland IV only
[2007 O/N (19)]

PhysicsAndMathsTutor.com

28.
In which pair do the isomers have identical boiling points?

A CH;CH.CH,CH,OH and (CH;),CHCH.OH

B CH,(CH,),CH. and (CH,),CHCH(CH,),
i e
1 11--==; and . I
cl CH,CI CIH,C cl
CH, . CH,_ CH,
D C=C and C=C
2~ Y F ke
H CH, H H

[2007 O/N (20)]

29.
Which compound is both chiral and acidic?

A B C D

H\ /002H CH, OH /CHEBr CH(OH)CO,H
C HCO,CH
T 2] CH,COH
C CH,4

o
H \CO H

[2008 M/J (29)]
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30.

For complete combustion, 1 mol of an organic compound X was found to require 2.5 mol of
molecular oxygen.

Which compounds could be X?

1 C;HsOH
2 CH:
3 CH,CHO
[2008 M/J (31)]
31.

Sorbitol is a naturally-occurring compound with a sweet taste. It is often used as a substitute for
sucrose by the food industry.

The diagram shows its structure.

How many chiral centres are present in sorbitol?

A 1 B 2 cC 3 D 4
[2008 O/N (20)]

PhysicsAndMathsTutor.com

32.

In recent years a number of athletes have been banned from sports because of their illegal usz of
synthetic testosterone, a naturally occurring hormone in the body.

cH, OH

CH,
/\\
o) FZ
testosterone

How many chiral centres are present in a testosteronz molecule?

A 1 B 2 C 3 D 6
[2009 M/J (19)]

33.
The compound known as ‘gamma-linolenic acid’ is found in significant amounts in the seeds of
the Evening Primrose plant. There is evidence that the compound may help pafients with
diabetes.
CH;(CH;),CH=CHCH,CH=CHCH,CH=CH(CH,),CO;H
gamma-linolenic acid

How many cis-trans isomers does gamma-linolenic acid have?

A 3 B 6 C 8 D 12
[2009 M/J (20)]

34.
What always applies to a nucleophile?

A It attacks a double bond.

B It has a lone pair of electrons.
C ltis a single atom.
D

It is negatively charged.
[2009 M/J (21)]
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35.
The drug cortisone has the formula shown.
(|3H20H
co
CH,| ~.OH
0.
CH,

In addition to those chiral centres marked by an asterisk (*), how many other chiral centres are
present in the cortisone molecule?

A D B 1 cC 2 D 3
[2009 O/N-11 (20)]

36.
Which compound exhibits both cis-trans and optical isomerism?

A CH,CH=CHCH,CH;,
B CH;CHBrCH=CH,

C CH,CBr=CBrCH,
D

CH3;CH,CHBrCH=CHBr
[2010 M/J-11 (30)]

37.
Compound X reacts with ethanoic acid in the presence of an H® catalyst to produce the
compound below.

T
H3C—C—C—C—0—C—CH,
H H

What is the molecular formula of compound X?

C C.H:0 D CHO:

[2010 O/N-11 (21)]

A CzH 502 B CZH603

PhysicsAndMathsTutor.com

38.
How many structural isomars are there of trichloropropane, CaHsCl,7

A 3 B 4 C 5 D &
[2010 O/N-12 (20)]

30.
Fluoroalkenes are used to make polymers such as poly(vinyl)fluoride (PVF).

PVF is used to make non-flammable interiors for aircraft. The diagram shows the repeat unit of
the polymer PVF.

H H

-

.
What is the skeletal formula of the monomer of PVF?

H F F F
A>=< B:/F c>=< D:<

[2010 O/N-12 (28)]

10| Page




40.
Which of the compounds shown have chiral carbon atoms?
1 2 3
OH 0
CH CH: /L
(‘\/ . ré \// : ng by EJL\
\ L\J v* i
OH Chy
A 1,2 3and4
B 1anc4only
C 2anc 3only
D 2,3and4 only
[2010 O/N-12 (30)]
41.
The compound 2-methylpropene, C4H;, is a monamer used in the production of synthetic rubber.
H CH,
C=C
/
H CH,

In addition to 2-methylpropene there are x other isomers of CsHs, structural or otherwise, which
contain a double bond.

What is the value of x?

A 1 B 2 G 3 D 4
[2010 O/N-13 (29)]

PhysicsAndMathsTutor.com

42.
The formula CH; can represent an anion, a cation or a free radical. Species with the molecular|
formula CH: can act as an electrophile, a free radical or a nucleophile depending on the number|
of outer shell electrons on the central carbon atom.

How many outer shell electrons must be present for CH; to act in these different ways?

CHs as an CHyasa CHiasa
electrophile free radical nucleophile

OO0 w »

6 7 8
6 8 7
4 6 8
8 i’ 6

[2011 M/J-11 (22)]

43.
Pentanol, CsH,10OH, has four structural isomers that are primary alcohols.

How many of these primary alcohols contain a chiral carbon atom?

A 0 B 1 cC 2 D 3
[2011 M/J-11 (23)]
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44,
The diagram shows the structure of the naturally-occurring molecule cholesterol.

H,C_

cholesterol

Student X claimed that the seventeen carbon atoms in the four rings all lie in the same plane.

Student Y claimed that this molecule displays cis-trans isomerism at the C=C double bond.
Which of the students are correct?

both X and Y

[s:]

neither X nor Y

0

X only

o

Y only
[2011 M/J-11 (24)]

45.

The products obtainec by cracking an alkane, X, are methane, cthene and propene.

The mole fraction of ethene in the products is 0.5.
What is the identity of X?
A CgHu B CgHi

C CoHyn D CyiHs

[2011 M/J-12 (23)]

PhysicsAndMathsTutor.com

46.
Which compound does not show cis-trans isomerism?

A 2-methylpent-2-ene
B 3-methylpent-2ene
C 3.4-dimethylhex-3-ene
D pent-Z-ene
[2011 M/J-12 (24)]

47.
Which farmulae show propanone and propanal as different compounds?

empirical, molecular, structural and displayed formulae

B molecular, structural and displayed formulae only
C structural and displayed formulae only
D displayed formulae only
[2011 M/J-12 (25)]
48.

How many isomers with the formula CsH4, have structures that involve = bonding?

A 3 B 4 C b D 6
[2011 M/J-12 (26)]

49.

In the general formula of which class of compound, is the ratio of hydrogen atoms to carbon
atoms the highest?

A alcohols

B aldehydes

C carboxylic acids
D

halogenoalkanes
[2011 O/N-11 (22)]
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50.

Disaccharides, Cy2H2:044, are important in the human diet. For example, sucrose is found in
pastries and lactose occurs in milk products.

Both of these compounds can be hydrolysed.

sucrose + HO0 — CH;OH(CHOH):CHO + CH:OH(CHOH):COCH:OH

glucose fructose

lactose + H:0 — CH:OH(CHOH).CHO + CHOH(CHOH).CHO

glucose galactose
Which statements about these hydrolysis products are correct?
1 Glucose and fructose have structural isomers.
2 Glucose and galactose are optical isomers.

3 Glucose and galactose are ketones.

[2011 O/N-11 (37)]

51.
The molecule shown is optically active.

Ct H CI H H

Cl—Ee—E—EC—L—E—1{]

H H H H
Cl—C—H

H

How many chiral carbon atoms are present in this molecule?

A 1 B 2 c 3 D 4
[2011 O/N-12 (27)]

PhysicsAndMathsTutor.com

52.
Which pairs of homclogous series have the same C:H ratio in their general formulac?

1 aldehydes and ketones
2 carbox ylir: acics and eslers

3 alkenes and ketones
[2011 O/N-12 (40)]

53.

In the general formula of which class of compound, is the ratio of hydrogen atoms to carbon
atoms the highest?

A alcohols
B aldehydes
C carboxylic acids

D halogenoalkanes
[2011 O/N-13 (23)]

54.

An organic compound J reacts with sodium to produce an organic ion with a charge of -3
J reacts with NaOH(aqg) to produce an organic ion with a charge of —1.

What could be the structural formula of J?
A HO,CCH(OH)CH.CO:H

B HO,CCH(OH)CH.CHO

C HOCH.CH(OH)CH.CO.H

D HOCH,COCH,CHO
[2012 M/J-11 (21)]

55.

How many isomeric esters have the molecular formula C4HzO5?

A 2 B 3 C 4 D b
[2012 M/J-11 (24)]
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56.
What is always involved in a carbon-carbon n bond?

1 a shared pair of electrons
2 a sideways overlap of p orbitals

3 delocalised electrons
[2012 M/J-11 (37)]

57.
Which diagram gives the skeletal formula of 2-chloropentan-3-ol?
A B Cc D
I M )CI\(\/ )CI\/TH\/
OH OH

[2012 M/J-12 (21)]

58.
What are the same for a pair of optical isomers?

1 their empirical formula
2 their functional groups

3 their structural formula
[2012 M/J-12 (38)]

PhysicsAndMathsTutor.com

59.
Carvone is found in spearmint.

carvone

How many o and = bonds are present in this molecule?

G nt
A 13 3
B 22 3
c 22 6
D 25 3

[2012 O/N-11 (20)]

60.
An alkene has the formula CH;CH=CR CH,CH; and does not possess cis-frans isomers,
What is R?
A H B CI C CH; D C:Hs

[2012 O/N-11 (21)]
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61.

Menthol is an important compound extracted from the peppermint plant.

OH

H,C CH,
menthol

How many chiral centres are there in one molecule of menthol?

A 1 B 2 c 3 D 4

[2012 O/N-11 (22)]

62.
The diagram shows a molecule that has ¢ bonds and = bonds.

O

I
L

~
CH,=CH—CH, O—CH,—CH=CH,

How many ¢ bonds are present in this molecule?

A 15 B 17 CcC 18 D 21
[2012 O/N-13 (21)]

PhysicsAndMathsTutor.com

63.
What is the skeletal formula of 2-methylpentan-1-01?

A B C D
/\)\OH /K/\OH /\)\/OH )\/\/m
[2012 O/N-13 (29)]

64.
20 The following compounds are found in the seaweed Asparagopsis taxiformis.

Which compound could show both cis-trans isomerism and optical isomerism?

A B Cc D
Ccl Cl o br Cl
Nz N\ A~ N\ B N
Br G Br C Br C—C~ Br £
\ /N L N/ \ \ /N
c=c Br c—c br c=—C (o} g=ic 1
X A / 0\ £
Br H 1 H (of] H Br H

[2013 M/J-11 (20)]

65.
What is true of every nucleophile?

A Itattacks a double bond.
B It has a lone pair of electrons.
C Itis a single atom.
D Itis negatively charged.
[2013 M/J-13 (21)]
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66.

How many isomers, including structural and stereoisomers, with the formula C4H; have structures
that involve = bonding?

A1 B 2 ¢ 4 D 4
[2013 M/J-13 (22)]

67.
Which compound exhibits sterecisomerism?

A CH:CHCICH:

B CH;CHCICH,CI
C CH.CCLCH,
D CH,CICH,CH,CI

[2013 O/N-11 (23)]

68.
Including structural and sterecisomers, how many isomers are there of C;H,Br,?

A 2 B 3 C 4 D 5
[2013 O/N-11 (23)]

69.

How many geometrical (cis-trans) isomers are there of hex-2,4-diene, CH,CH=CHCH=CHCH;?
A none; hex-2,4-diene does not show geometric isomerism
B 2
c 3
D 4

[2014 M/J-11 (29)]

PhysicsAndMathsTutor.com

70.
The diagram shows the skeletal formula of phenazine.

N
=
-
N
phenazine
What is the empirical formula of phenazine?
A CgH:N B CgHgN C CyzHgN2 D CizHy2N4
[2014 M/J-12 (20)]
71.

Artemisinin is a powerful anti-malarial drug.

CH,

CH,
artemisinin
How many chiral centres are there in each molecule of artemisinin?

A 4 B 6 cC 7 D 8
[2014 M/J-12 (30)]
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72.
Use of the Data Booklet is refevant to this question.

Which compound has an M, of 84 and will react with HBr to give a product with an M, of 164.97

A B c D
0
O NTR,TN \)I\/ NN
[2014 O/N-11 (21)]

73.
Corticosterone is a hormone involved in the metabolism of carbohydrates and proteins.

0] OH
CH
HO. ‘
CH,
Q
corticosterone

How many chiral centres are there in one molecule of corticosterone?
A 5 B 6 cC 7 D 8
[2014 O/N-11 (26)]

74.

The compound known as ‘gamma-linolenic acid’ is found in the seeds of the evening primrose
plant.

CHj3(CHz)sCH=CHCHzCH=CHCH;CH=CH(CH)sCO.H
gamma-linolenic acid

How many cis-trans isomers are there with this structural formula?
A 3 B 6 c 8 D 12
[2014 O/N-13 (25)]

PhysicsAndMathsTutor.com

75.
The diagram shows the structure of the naturally-occurring molecule cholesterol.

H,C

-
Z

cholesterol
Student X stated that the seventeen carbon atoms in the four rings all lie in the same plane
Student Y stated that this molecule displays cis-trans isomerism at the C=C double bond.

Which of the students are correct?

both X and Y

neither X norY

(g

X only

o

Y only
[2014 O/N-13 (29)]
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76.

Methyl butanoate, CsH,,0;, is an ester usad in the food industry to give products the flavour of

apples.

methyl butancate

1]
T
H H H

Including methyl butanoate, how many structural isomers ars there of CsH,,0; that are esters?

A 6 B 8

PhysicsAndMathsTutor.com

c 9

D

10
[2014 O/N-13 (30)]
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