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What learners need to know for the October / November 2020 examination.
Organic
molecules
Organic
molecular
structures –
functional
groups,
saturated and
unsaturated
structures,
isomers;
*systematic
naming and
formulae

Learners must be able to:

Give condensed structural, structural and molecular formulae given the IUPAC
name, or give the IUPAC name given the formula for:
o *Alkanes - maximum eight carbon atoms in the longest chain; branched alkanes
with maximum three alkyl substituents; maximum two carbon atoms per alkyl
substituent; number longest chain beginning at end nearest to first substituent;
arrange substituents alphabetical in name;
know that alkanes are our most important fuels (fossil fuels); combustion of alkanes
(oxidation) is highly exothermic and carbon dioxide and water are produced: alkane
+ O2 → H2O + CO2 H < 0 (revision from grade 11)
o o *Alkenes - maximum of eight carbon atoms in the longest chain; branched
alkenes with maximum three alkyl substituents; maximum two carbon atoms per
alkyl substituent
o alkyl substituents; maximum two carbon atoms per alkyl substituent
o *Di enes – conjugated di enes (two double bonds separated by a single
bond), isolated di enes (one or more saturated carbon atoms between two double
bonds) or cumulated dienes (two double bonds formed to one carbon atom);
maximum eight carbon atoms in the longest chain; branched di enes with maximum
three alkyl substituents; maximum two
carbon atoms per alkyl substituent
o *Alkynes - maximum eight carbon atoms in the longest chain; branched
alkynes with maximum three alkyl substituents; maximum two carbon
atoms per alkyl substituent
o *Haloalkanes - maximum eight carbon atoms in the longest chain; branched
haloalkanes - maximum two carbon atoms per alkyl group;haloalkanes can have one
or more X-groups (X = F, Cl, Br or I) attached; number longest chain beginning at
end nearest to first substituent,
regardless of whether it is alkyl or halo; give alphabetical preference to substituents
when longest chain can be numbered from either side; include cyclic haloalkanes for
rings up to six carbon atoms, e.g. 1,2-dibromocyclohexane
o *Alcohols - maximum eight carbon atoms in the longest chain; primary, secondary
and tertiary alcohols; branched alcohols with maximum three alkyl substituents;
maximum two carbon atoms per alkyl substituent; number longest chain beginning at
end nearest to hydroxyl group
o *Carboxylic acids - maximum eight carbon atoms in the longest chain; branched
carboxylic acids with maximum three alkyl substituents; maximum two carbon atoms
per alkyl substituent; number longest chain beginning at end nearest to carboxyl
group
o *Esters – maximum eight carbon atoms in alkyl group (unbranched)attached to
oxygen i.e. alcohol side of ester, and maximum of eight carbon atoms in carboxylic
acid side (unbranched) of ester; know that an ester is the product of an acid
catalysed condensation between an alcohol and a
carboxylic acid; identify the alcohol and carboxylic acid used to prepare a given ester
and vice versa, and write an equation to represent this preparation
o *Aldehydes - maximum eight carbon atoms in the longest chain; branched
aldehydes with maximum three alkyl substituents; maximum two carbon
atoms per alkyl group; number longest chain beginning at end nearest to
carbonyl group
o *Ketones - maximum of eight carbon atoms in the longest chain; branched
ketones with maximum three alkyl substituents; maximum two carbon atoms per
alkyl group; number longest chain beginning at end nearest to carbonyl group
Explain the terms functional group, hydrocarbon, saturated, unsaturated,
homologous series and isomer (structural isomers only).
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Organic molecules

Learners must be able to:

*Structure and physical
property relationships

Recognise and apply to particular examples (for
compounds listed above) the
relationship between:
o physical properties (e.g. melting points, boiling
points, vapour pressures,
viscosities) and intermolecular forces (hydrogen
bonding, Van der Waals)
o physical properties (e.g. melting points, boiling
points, vapour pressures,
viscosities) and number and type of functional
groups
o physical properties (e.g. melting points, boiling
points, vapour pressures,
viscosities) and chain length
o physical properties (e.g. melting points, boiling
points, vapour pressures, viscosities) and
branched chains

Organic molecules

Learners must be able to:

Substitution, addition
and
elimination reactions

*Addition reactions:
Unsaturated compounds (alkenes, cycloalkenes, alkynes) undergo addition
reactions:
o Hydrohalogenation:
Addition of HX to an alkene e.g. CH2 = CH2 + HCl →CH3 - CH2Cl
Reaction conditions: HX (X = Cl, Br, I) added to alkene; no water must be
present
(During addition of HX to unsaturated hydrocarbons, the H atom attaches to
the C atom already having the greater number of H atoms. The X atom
attaches to the more substituted C atom.)
o Halogenation:
Addition of X2 (X = Cl, Br) to alkenes e.g. CH2 = CH2 + Cl2 →CH2Cl-CH2 Cl
Reaction conditions: X2 (X = Cl, Br) added to alkene
o Hydration:
Addition of H2O to alkenes e.g. CH2 = CH2 + H2O → CH3 - CH2OH
Reaction conditions: H2O in excess and a small amount of HX or other
strong acid (H3PO4) as catalyst
(During addition of H2O to unsaturated hydrocarbons, the H atom attaches
to the C atom already having the greater number of H atoms. The OH
group attaches to the more substituted C-atom.)
o Hydrogenation:
Addition of H2 to alkenes e.g. CH2 = CH2 + H2 → CH3 - CH3
Reaction conditions: alkene dissolved in a non polar solvent with the
catalyst (Pt, Pd or Ni) in a H2 atmosphere
Addition of H2 to alkynes e.g. CH≡ CH + 2 H2 → CH3 - CH3
Reaction conditions: alkyne dissolved in a non polar solvent with the Pt,
Pd or Ni as catalyst in a H2 atmosphere
*Elimination reactions:
Saturated compounds (haloalkanes, alcohols, alkanes) undergo elimination
reactions
o Dehydrohalogenation:
Elimination of HX from a haloalkane
e.g. CH2 Cl-CH2Cl→ CH2 = CHCl + HCl
Reaction conditions: heat under reflux (vapours condensate and return to
reaction vessel during heating) in a concentrated solution of NaOH or KOH
in pure ethanol as the solvent i.e. hot ethanolic NaOH/KOH
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(If more than one elimination product is possible, the major product is the
one where the H atom is removed from the C atom with the least number of
H atoms)
o Dehydration of alcohols:
Elimination of H2O from an alcohol
e.g. CH3 - CH2OH → CH2 = CH2 + H2O
Reaction conditions: Acid catalysed dehydration – heating of alcohol
with an excess of concentrated H2SO4 (or H3PO4).
Gaseous alkenes e.g. ethene can be produced easier when ethanol
vapour is passed over heated Al2O3 powder:
(If more than one elimination product is possible, the major product is the
one where the H atom is removed from the C atom with the least number of H
atoms)
o Cracking of hydrocarbons:
Breaking up large hydrocarbon molecules into smaller and more useful bits.
Reaction conditions: high pressures and temperatures without a catalyst
(thermal cracking), or lower temperatures and pressures in the presence of
a catalyst (catalytic cracking.
*Substitution reactions:
o Inter-conversion between alcohols and haloalkanes:
Reactions of HX (X = Cl , Br) with alcohols to produce haloalkanes:
Reaction conditions:
- Tertiary alcohols are converted into haloalkanes using HBr or HCl
at room temperature
e.g. C(CH3)3OH + HBr → C(CH3)3Br + H2O
- Primary and secondary bromoalkanes:
Treat primary and secondary alcohols with concentrated H 2SO4
and solid NaBr (or KBr). The H2SO4 and solid NaBr reacts to form
HBr: H2SO4 + NaBr → HBr + NaHSO4
The HBr reacts with the alcohol to form the bromoalkane:
e.g. CH3CH3OH + NaBr H2SO4 → CH3CH3Br + NaHSO4H2O
Reactions of bases with haloalkanes (hydrolysis) to produce alcohols
e.g. C(CH3)3X + KOH → C(CH3)3OH + KBr
Reaction conditions: Haloalkane dissolved in ethanol before treatment
with aqueous sodium hydroxide and warming of the mixture; the
same hydrolysis reaction occurs more slowly without alkali, i.e. H 2O
added to the haloalkane dissolved in ethanol
o Haloalkanes from alkanes (prior knowledge from Grade 11).
Reaction conditions: X2 (X = Br, Cl) added to alkane in the presence of light or heat
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Terminology
1. Organic Chemistry – is the study of carbon and its compounds of carbon (except the
oxides of carbon and the carbonates)
2. Hydrocarbons – organic compounds that contain only carbon and hydrogen
3. Catenation - the ability of carbon atoms to form long chains
4. Saturated compounds – compounds which only have single bonds and contain the
maximum number of hydrogen atoms
5. Unsaturated compounds – Compounds in which carbon forms double and triple
bonds
6. Homologous series – is a group of organic compounds all of which have the same the
same functional group and whose consecutive members differ by –CH2
7. Functional group – is a structural feature in an organic molecule that allows us to
classify organic compounds according to reactivity
8. Structural Isomers – molecules with the same molecular formula, but different
structural formula
9. Additional reaction – always occur at a double bond; the double bond becomes a
single bond and the two electron orbitals that were taken up in the double bond are
now free to bond covalently with 2 other atoms or groups
10. Substitution – where an atom (e.g. H or Br) or group (e.g.NH2) attached to a carbon
molecules is substituted for another atom (e.g.F) or group (e.g. OH).
11. Elimination (condensation) – where something is eliminated from a molecule. A
good example of this is the elimination of water from an alcohol and a carboxylic acid
when they condense to form an ester
12. Oxidation - a loss of electrons by an atom during a reaction
13. Thermal cracking - is used in oil refineries; long chain hydrocarbons are broken by
heating crude oil in the absence of air. Shorter hydrocarbon molecules are produced.
Cracking also leads to the production of unsaturated hydrocarbons, which are
molecules that contain double bonds.
14. Hydrohalogenation – the addition of a compound consisting of hydrogen and a
halide ion such as I-, Cl-, Br-, etc
15. Hydration – an addition reaction involving the addition of water. This reaction forms
an alcohol from an alkene
16. Halogenation – the addition of a halogen molecule such as I2, Cl2, Br2, etc
17. Hydrogenation – the addition reaction involving the addition of H2. This reaction is
used to manufacture margarine from oils
18. Dehydrohalogenation - Elimination of HX from a haloalkane
19. Dehydration of alcohols - Elimination of H2O from an alcohol
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Naming of organic compounds
Step 1: Examine the molecule and the number of carbon atoms it contains
1.1 Find the longest chain in the structure (longest chain must include the double
or triple bond)
1.2 Identify the functional groups, and branches (side chains)
1.3 Normally start numbering closest to the functional group or the side chain.
1.3.1 Note that double and triple bonds have the lowest number.
1.3.2 Chains are numbered so that the largest side chains have the lowest
numbers.
1.3.3 Halo-groups named in alphabetical order: bromo-, chloro-, fluoro-,
and iodo-.
10
2
3
4
5
6
7
8
9
No. of carbons 1
meth- eth- prop- but- pent- hex- hept- oct- non- decPrefix
-CH2CH3 -CH2CH2CH3 -CH2CH2CH2CH3
Alkyl group -CH3
Butyl
methyl ethyl
Propyl
Name
NB alkyl group is always written in front of the name of the compound
Functional group
Name

Example

Structure

Name

Alkane

Ethane

Alkene

Ethene

Alkyne

Ethyne

Haloalkane or
alkyl halide

Bromomethane

Structural formula

(X = F, Cl, Br, I)

Alcohol
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Esther

Dimethylether

Aldehyde

Ethanal

Ketone

Propanone

Carboxylic acid

Ethanoic acid

Ester

Methylethanoate

ORGANIC MOLECULES WORKSHEET

Notes
Alkanes undergo the following reactions:
 Combustion (or oxidation)
 Substitution
 Elimination
Alkenes undergo the following reactions:
 Combustion (or oxidation)
 Addition
 Addition polymerisation
Alkynes undergo the following reactions:
• Combustion (or oxidation) reactions
• Addition reactions
Addition reactions
 Unsaturated hydrocarbons undergo addition reactions when the double or triple bond
opens (breaks) and extra atoms add onto the 2 carbon atoms that were previously
joined by a double bond.
 In addition reactions two compounds join together to form a single compound
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There are 4 types of Addition reactions
1. Hydrohalogenation
• In hydrohalogenation or hydration there is a special rule (Markovnikov’s Rule) that
must be used:
“The H-atom joins to the C-atom of the double bond that already has the most H-atoms
attached to it.”
1.1
the addition of a compound consisting of hydrogen and a halide ion such as I-,
Cl-, Br-, etc - i.e. the addition of HX
Halogen atoms and hydrogen atoms are added into the original molecule
1.2
1.3
Example
CH2=CH2 + HCl → CH3-CH2Cl
Reaction condition for hydrohalogenation
 When the HX (X = Cl, Br, I) is added to the alkene, no water must be present
 Addition HX to unsaturated hydrocarbons – the H atom attaches to the C-atom
already having the greater number of H atoms (Markovnikov’s rule) and the X
attaches to the more substituted C – atom
H
H

H2C CH2 + H Cl
H
C
C
H
→
H

Cl

or
CH2 = CH2 + HCl → Cl – CH2 – CH3

2. Halogenation
• The addition of halogen molecule X2 (X = Cl, Br, etc.) to alkenes
CH2 = CH2 + Br2 → Br – CH2 – CH2 – Br
H

H

H

C

C

Br

Br

H

CH2 = CH2 + Cl2 → Cl – CH2 – CH2 - Cl

H

H

H

C

C

Cl

Cl

H

3. Hydration
 The addition of H2O to alkenes
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CH2 = CH2 + H2O → CH3 – CH2 – OH


The H-atom attaches to the C-atom already having the greater number of H-atoms
(Markovnikov’s rule) and the OH group attaches to the more substituted C-atom
CH3 – CH = CH2 + H2O → CH3 –CHOH- CH3

Reaction conditions:
• H2O in excess, added to alkene
• Small amount of HX or other strong acid (H3PO4) can be used as a catalyst during this
addition reaction
4.

Hydrogenation
• The addition of H2 to alkenes
CH2 = CH2 + H2 → CH3 – CH3
• The addition of H2 to alkynes
CH ≡ CH + H2 → CH3 – CH3
Reaction conditions:
• H2 in excess (H2 atmosphere), added to alkene or alkyne
• Alkene/alkyne dissolved in a non-polar solvent with catalyst (Pt, Pd or Ni)
Elimination reactions
 Saturated compounds undergo elimination reactions namely
 haloalkanes,
 alcohols and
 alkanes
 Elimination reactions are the reverse of addition reactions
 Something is removed from a substance
 So one single compound forms two compounds
There are 3 types of elimination reactions:
1. Dehydrohalogenation:
The removal of a halide, HX, from a haloalkane, forming an alkene



H

H

H

C

C

Cl

Cl

H
H

H
C

→
H

C

+ HCl
Cl

• Alkene with the more highly substituted double bond is the major product.
Reaction conditions:
• Heat under reflux (vapours condensate and return to reaction vessel during heating)
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Heat in concentrated NaOH or KOH solution in pure ethanol as the solvent
If more than one elimination product is possible, the major product is one where the
H-atom is removed from the C-atom with the least number of H atoms

2. Dehydration
The removal of H2O from an alcohol
An alkene forms

H

H

H

C

C

H

H

H

→

O

H
C

H

+ H2O

C

H

H

Reaction conditions
• Reaction is an acid catalysed dehydration reaction – the alcohol is heated with an
excess of conc. H2SO4 (or H3PO4)
• To produce a gaseous alkene (ethene) easier – use ethanol vapour that is passed over
heated Al2O3 powder
• If more than one elimination product is possible, the major product is one where the H
atom is removed from the C-atom with the least number of H atoms (an alkene with
the more highly substituted double bond is the major product)
3. Cracking of alkanes
 Breaking up of large hydrocarbon molecules into smaller and more useful
molecules
 An unsaturated hydrocarbon always forms as a product
Reaction conditions
• High pressure and temperatures without a catalyst (thermal cracking)
• Lower temperatures and pressure in the presence of a catalyst (catalytic cracking)
4. Dehydrogenation
 The removal of hydrogen from an alkane
 An alkene forms
 Very important reaction in the fuel industry and production of plastics

H

H

H

H

C

C

C

H

H

H

H

→

H

H

H

H

C

C

C

H

H

H

H

+ H2

This reaction requires temperature and a catalyst
Substitution reactions
Two types of saturated structures are formed by substitution (alcohols and haloalkanes).
• Reactions of HX (X = Cl, Br) with alcohols to produce haloalkanes
• Reactions with bases to form ALCOHOLS. This is a hydrolysis reaction
1. Reaction of halogens with alkanes
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During these reactions a hydrogen atom is replaced by a halogen atom, forming a
halo alkane molecule
This reaction only occurs in the presence of light and is a slow reaction.
Activation energy, in the form of sunlight or heat is needed to start the reaction
CH4 + Cl2 → CH3Cl
Haloalkanes are important compounds that are used as anesthetics
(trichloromethane), solvents and dry cleaning agents.

Trichloromethane

Tetrachloroethane

Short questions
1.1

A group of organic compounds with the carbonyl group as functional group (1)
2.1
2.2
2.3

Numbers indicate positions on the longest chain
Side chains and halogens are indicated by the prefixes mentioned above.
Multiple side chains or halo-groups are indicated by the prefixes di-, tri-,
tetra-, etc
Functional group and multiple bonds are indicated by suffixes. See table
below

2.4

Functional group
Alcohol
Carboxylic acid
Aldehyde
Ketone
Ester


Suffix
-ol
-oic acid
-al
-one
-anoate

In the case of alkenes (double bonds present) or alkynes (triple bonds present)
we add the suffix “-ene” or “-yne”. E.g. but-1-ene
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MULTIPLE CHOICE EXAM REVISSION-ORGANIC MOLECULES

1.1

1.2
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1.3

1.4
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1.5

1.6

Through maths we prove and through science we discover

P.T.O

LIMSA UPGRADING

17

ORGANIC MOLECULES WORKSHEET

1.7

1.8

1.9
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Which ONE of the following pairs of compounds correctly represents the products formed
during the COMPLETE combustion of octane?
A

CO and H2O

B

CO and H2

C

CO2 and H2

D

CO2 and H2O

Which ONE of the following pairs of reactants can be used to prepare the ester ethyl
methanoate in the laboratory?
A

Ethane and methanoic aid

B

Methanol and ethanoic acid

C

Ethanol and methanoic acid

D

Ethene and methanol

The structural formula of an organic compound is given below.
CH3
CH3

CH

CH

CH2

C

C

CH3

CH3

Through maths we prove and through science we discover
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The IUPAC name of this compound is ...

1.13

A

2,3-dimethylhept-5-yne.

B

5,6-dimethylhept-2-yne.

C

2,3-methylhept-2-yne.

D

5,6-dimethylhept-3-yne.

The type of compound formed when but-1-ene reacts with water in the presence of
a suitable catalyst is a/an ...
A

alcohol.

B

alkane.

C

haloalkane.

D

ester.

1.14

1.15
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1.16

1.17
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1.18

1.19
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1.20
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QUESTION 1 (Start on a new page.)
The letters A to F in the table below represent six organic compounds.

A CH3CH2CH2CHO

B H

C C4H8O

E H

CH3 CH3

C

C

H

CH3

C

CH2

D C3H8O

H

H

H

H

C

C

C

C

O

H

H

O

H
F

H

H

CH3CH2CH2

C

O

CH2CH2CH3

H
1.1

1.2

1.3
1.4

Write down the letter that represents EACH of the following:
1.1.1

A hydrocarbon

(1)

1.1.2

An alcohol

(1)

1.1.3

An ester

(1)

Write down the IUPAC name of:
1.2.1

Compound A

(1)

1.2.2

Compound B

(3)

Compound C is a functional isomer of compound A. Write down the structural
formula of compound C.

(2)

Compound D is used as one of the reactants to prepare compound F.
Write down the:
1.4.1

Type of reaction which takes place to prepare compound F

(1)

1.4.2

IUPAC name of compound D

(2)

1.4.3

Structural formula of the other organic reactant used

(2)

1.4.4

IUPAC name of compound F

(2)
[16]
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QUESTION 2 (Start on a new page.)
Learners investigate factors which influence the boiling points of alcohols.
They use equal volumes of each of the alcohols and heat them separately in a water
bath. The temperature at which each boils is measured. The results obtained are
shown in the table below.
ALCOHOLS
Butan-1-ol
Pentan-1-ol
Hexan-1-ol

BOILING POINTS OF ALCOHOLS
(°C)
117,7
138,5
157,0

2.1

Define the term boiling point.

(2)

2.2

What property of alcohols requires them to be heated in a water bath?

(1)

2.3

The boiling points of the alcohols are compared with each other.
2.3.1
2.3.2

2.4

2.5

What structural requirements must the alcohols meet to make it a
fair comparison?

(2)

Fully explain the trend in the boiling points.

(3)

How will the boiling point of hexan-1-ol be affected if the volume of hexan-1-ol
used is doubled? Choose from INCREASES, DECREASES or REMAINS
THE SAME.

(1)

In another investigation the learners compare the boiling points of hexan-1-ol
and hexanal.
2.5.1

Write down the independent variable for this comparison.

2.5.2

They find that the boiling point of hexan-1-ol is higher than that of
hexanal.

(1)

Fully explain this observation.

Through maths we prove and through science we discover
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QUESTION 3 (Start on a new page.)
3.1

Consider the reactions represented in the flow diagram below.
Br
CH3

C

CH3

CH3
reaction 2
reaction 1

Alcohol A

concentrated
H2SO4

Compound B
(An alkene)

reaction 3

C4H8Br2

Write down the:
3.1.1

Type of reaction represented by reaction 1

(1)

3.1.2

NAME or FORMULA of the inorganic reactant needed for
reaction 1

(1)

Type of alcohol (PRIMARY, SECONDARY or TERTIARY) of which
alcohol A is an example

(1)

3.1.4

Type of reaction represented by reaction 2

(1)

3.1.5

IUPAC name of compound B

(2)

3.1.6

Type of addition reaction represented by reaction 3

(1)

3.1.7

Balanced equation for reaction 3 using structural formulae

(4)

3.1.3

Through maths we prove and through science we discover
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A wide range of synthetic polymers are produced by combining large
numbers of similar small organic molecules bonded to each other in a
repeating pattern.
Polymer C below is an example of such a polymer.
H

H

C

C

H

H

n

Polymer C
Write down:
3.2.1

ONE word for the underlined phrase

(1)

3.2.2

The homologous series to which the 'small organic molecules' used
to produce polymer C belong

(1)

3.2.3

The type of polymerisation which takes place to produce polymer C

Through maths we prove and through science we discover
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QUESTION 4 (Start on a new page.)
The letters A to F in the table below represent six organic compounds.
H

H
H
A

C
H
H

C
C

C

H
B

Ethyl ethanoate

D

Polyethene

H

H
C

E

4.1

4.2

4.3

2,3-dibromo-3-methylpentane

H

H

O

C

C

H

H

H
O

C

H

F

H

H

H

H

H

O

H

C

C

C

C

O

H

H

H

Write down the LETTER that represents the following:
4.1.1

A hydrocarbon

(1)

4.1.2

A functional isomer of compound F

(1)

4.1.3

A compound which belongs to the same homologous series as
compound B

(1)

4.1.4

A plastic

(1)

Write down the STRUCTURAL FORMULA of EACH of the following:
4.2.1

Compound C

(3)

4.2.2

The acid used to prepare compound B

(2)

4.2.3

The monomer used to make compound D

(2)

Compound A reacts with an unknown reactant, X, to form 2-methylpropane.
Write down the:
4.3.1

NAME of reactant X

(1)

4.3.2

Type of reaction that takes place

(1)
[13]
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QUESTION 5 (Start on a new page.)
The boiling points of three isomers are given in the table below.

A

BOILING POINT
(°C)
2,2-dimethylpropane
9

B

2-methylbutane

28

C

pentane

36

ISOMERS

5.1

Define the term structural isomer.

(2)

5.2

What type of isomers (POSITIONAL, CHAIN or FUNCTIONAL) are these
three compounds?

(1)

5.3

Explain the trend in the boiling points from compound A to compound C.

(3)

5.4

Which ONE of the three compounds (A, B or C) has the highest vapour
pressure? Refer to the data in the table to give a reason for the answer.

(2)

5.5

Use MOLECULAR FORMULAE and write down a balanced equation for the
complete combustion of compound B.
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QUESTION 6 (Start on a new page.)
Butane (C 4 H 10 ) is produced in industry by the THERMAL cracking of long-chain
hydrocarbon molecules, as shown in the equation below. X represents an organic
compound that is produced.
C 10 H 22 → X + C 4 H 10
6.1

6.2

Write down:
6.1.1

ONE condition required for THERMAL cracking to take place

(1)

6.1.2

The molecular formula of compound X

(1)

6.1.3

The homologous series to which compound X belongs

(1)

A mixture of the two gases, compound X and butane, is bubbled through
bromine water, Br 2 (aq), in a conical flask, as illustrated below. THE
REACTION IS CARRIED OUT IN A DARKENED ROOM.
Syringe

X and C4H10

Br2(aq)

The colour of the bromine water changes from reddish brown to colourless
when the mixture of the two gases is bubbled through it.
Which ONE of the gases (X or BUTANE) decolorises the bromine water?
Explain the answer.

Through maths we prove and through science we discover
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Study the flow diagram below, which represents various organic reactions,
and answer the questions that follow.
OH
I

Butane
C4H10

chlorination

CH3CH2CHCH3

Compound P

III
II
concentrated
NaOH

Compound Q
(major product)

Write down the:
6.3.1

IUPAC name of compound P

(2)

6.3.2

Type of reaction labelled I

(1)

6.3.3

Structural formula of compound Q

(2)

6.3.4

The type of addition reaction represented by reaction

(1)
[13]
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