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11. Organic chemistry Starter Quiz ·课前小测

IGCSE Chemistry Name: Score:

1. Organic chemistry is the study of compounds containing:

□ carbon

□ only metals

□ only oxygen

□ noble gases

2. How many carbon atoms does the prefix ”prop-” indicate?

□ three

□ one

□ two

□ four

3. A hydrocarbon is a compound of:

□ hydrogen and carbon only

□ hydrogen and oxygen

□ carbon and nitrogen

□ metals

4. Alkanes are described as saturated because they have:

□ only single carbon-carbon bonds

□ a double bond

□ a triple bond

□ no carbon

5. Alkenes contain a:

□ carbon-carbon double bond

□ only single bonds

□ nitrogen atom

□ metal ion

6. Boiling points rise gradually as the chain length increases in a series.

□ True □ False

IGCSE Chemistry · Starter quiz 课前小测 13



7. How many carbon atoms are in butane?

8. Incomplete combustion can produce toxic carbon monoxide.

□ True □ False

9. Alkanes burn well, which is why they are used as fuels.

□ True □ False

10. Alkenes are unsaturated because of their double bond.

□ True □ False

IGCSE Chemistry · Starter quiz 课前小测 24



11. Organic chemistry Answers ·答案

IGCSE Chemistry

1. carbon

Organic compounds are carbon-based.

2. three

meth-(1), eth-(2), prop-(3), but-(4).

3. hydrogen and carbon only

Hydrocarbons contain only hydrogen and carbon.

4. only single carbon-carbon bonds

Saturated = all single bonds.

5. carbon-carbon double bond

The C=C double bond defines alkenes.

6. True

Longer chains have higher boiling points.

7. 4

but- means 4 carbons.

8. True

Too little oxygen makes CO and soot.

9. True

Combustion releases lots of energy.

10. True

The double bond can open to add atoms.

IGCSE Chemistry · Starter quiz 课前小测 35



IGCSE CHEMISTRY • EXERCISE SHEET

11.1 Formulae, functional groups and
terminology

Name: Class: Date: Total: 8 marks

KEY WORDS molecular formula分子式 • homologous series同系物 • structural formula结构简式
• functional group官能团 • saturated饱和

Objective
Build the skills to answer exam questions on formulae, functional groups and ter-
minology 有机化学术语 — types of formula, the homologous series 同系物, satu-
rated/unsaturated, and structural isomers 同分异构体.

You must be able to:

• use molecular, displayed, structural and general formulae
• describe a homologous series and its general formula
• recognise saturated/unsaturated and structural isomers

1 Worked examples

Homologous series & isomers

C

H

H

H H

methane
CH4

C C

H

H

H

H

H

H

ethane
C2H6

C C C

H

H

H

H

H

H

H

H

propane
C3H8

each step adds a CH2 unit general formula CnH2n+2

A homologous series: same functional group, differ by CH2, general formula
CnH2n+2 for alkanes

IGCSE Chemistry • 11.1 Formulae, functional groups and terminology 1
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CH3 CH2 CH2 CH3

butane (straight chain)

CH

CH3

CH3 CH3

2-methylpropane (branched)

both have the formula C4H10: same formula,
different structure (structural isomers)

Structural isomers: same molecular formula, different structures

2 Practice
2.1 State the general formula of the alkanes. [1]

2.2 Define a structural isomer. [1]

3 Exam-style questions
3.1 A saturated hydrocarbon contains: [1]

• A a C=C double bond
• B only single C–C bonds
• C an –OH group
• D a –COOH group

3.2 Members of a homologous series have similar chemical properties.

(a) State why they have similar chemical properties. [1]

(b) State how consecutive members differ. [1]

IGCSE Chemistry • 11.1 Formulae, functional groups and terminology 2
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3.3 Draw the two structural isomers of C4H10 and name each. [3]

IGCSE Chemistry • 11.1 Formulae, functional groups and terminology 3
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Solutions
2.1 CnH2n+2.

2.2 compounds with the same molecular formula but different structural formulae.

3.1 B. A saturated hydrocarbon has only single C–C bonds.

3.2 (a) they have the same functional group.
(b) by a CH2 unit each step.

3.3 straight chain butane CH3CH2CH2CH3; branched 2-methylpropane; both named
correctly.

IGCSE Chemistry • 11.1 Formulae, functional groups and terminology 4
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34 Which structures are structural isomers of each other? 
 

1

H C

H

H

C

H

H

C

H

H

C

H

H

H

2

H C

H

H

C

H

H
H

C

H

C H

H

H

3 4

H C

H

H H

C

H

H

C

H

C H

H

H H

H

C

H

H

C

H

H

C

H

C H

H

H

 
 

A 1, 2, 3 and 4 

B 1, 2 and 4 only 

C 1 and 3 only 

D 2 and 4 only 
 
 
35 The structure of an ester is shown. 
 

H C

H

H

C

H O

H

H

H

C O C H

 
 

What is the name of this ester? 

A ethyl methanoate 

B methyl ethanoate 

C propyl methanoate 

D methyl propanoate 
 
 

IGCSE Chemistry: w25 23

12 

© UCLES 2025 0620/23/O/N/25  

35 The diagrams represent four monomers. 
 

H2N NH2 HOOC NH2 HO NH2 HO OH  
 

The monomers each react in a 1 : 1 ratio with the dicarboxylic acid shown. 
 

HOOC COOH 
 

How many of the four monomers shown can react with the dicarboxylic acid to form a polymer? 

A 1 B 2 C 3 D 4 
 
 
36 Propene undergoes addition reactions with bromine, hydrogen and steam. 
 

Which structures represent a product of these reactions? 
 

H C

Br

H

C

H

1

H

C

Br

H

H H C

H

C

H H

2

H

C

Br

H

H H C

H

H

C

H

3

H

C

H

H

H H C

H

C

H H

4

H

C

OH

H

H

 
 

A 1 and 3 B 1 and 4 C 2 and 3 D 3 and 4 
 
 
37 The structures of four compounds are shown. 
 

C C

H

H

H

H

H C

H

H

C

H

1 2

H

H H C

H

H

C

H

3

H

O H H C

H

H

C C

H

H

H

H

4

H

 
 

Which compounds are members of the same homologous series? 

A 1, 2 and 3 B 1 and 2 only C 1 and 4 D 2 and 4 
 
 
38 Which statement about ethanoic acid is correct? 

A Ethanol is reduced by bacteria to produce ethanoic acid. 

B Ethanoic acid reacts with magnesium to produce a salt of formula CH3COOMg. 

C Ethanoic acid and methanol react in the presence of an acid catalyst to produce 
ethyl methanoate. 

D Ethanol reacts with acidified aqueous potassium manganate(VII) to produce ethanoic acid. 
 
 

110



IGCSE Chemistry: w25 42Name: 10

0620/42/O/N/25© UCLES 2025

5 This question is about the homologous series of alkanes.

 Three general characteristics of alkanes are:

• they are generally unreactive because they do not have a functional group
• they show trends in their physical properties, such as melting points and boiling points
• they have similar chemical properties.

 (a) Describe two other general characteristics of the homologous series of alkanes.

1 .................................................................................................................................................

2 .................................................................................................................................................
 [2]

 (b) (i) State the trend in the boiling points of the alkanes as the carbon chain length increases.

 .....................................................................................................................................  [1]

  (ii) Name one other physical property of alkanes that shows a trend, other than melting 
points and boiling points.

   Describe this trend as the carbon chain length of alkanes increases.

name ..................................................................................................................................

description ..........................................................................................................................
 [2]

 (c) State why alkanes are described as saturated.

 .............................................................................................................................................  [1]
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 (d) Propane has the structural formula CH3CH2CH3 .

  When propane undergoes a monosubstitution reaction with chlorine at room temperature, 
two organic products can be formed.

  (i) State one condition needed for this substitution reaction to take place.

 .....................................................................................................................................  [1]

  (ii) Give the structural formula and state the name of each organic product formed.

• structural formula of product 1

name of product 1 .......................................................................................................

• structural formula of product 2

name of product 2 .......................................................................................................
 [4]
  (iii) The two products formed are structural isomers of each other. 

   Define the term structural isomers.

 ...........................................................................................................................................

 .....................................................................................................................................  [1]

 [Total: 12]
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6 Compound E shown in Fig. 6.1 is an ester.

CH3 CH2 CH2

CH2 CH3

O

O

C

Fig. 6.1

 (a) On Fig. 6.1, draw a circle around all the atoms which make up the ester linkage. [1]

 (b) Name compound E.

 .............................................................................................................................................  [1]

 (c) Deduce the empirical formula of compound E.

 .............................................................................................................................................  [1]

 (d) Compound E is produced when two different compounds react together in the presence of a 
catalyst.

  (i) Name the two compounds that react together to produce compound E.

1 .........................................................................................................................................

2 .........................................................................................................................................
 [2]

  (ii) Suggest a suitable catalyst for this reaction.

 .....................................................................................................................................  [1]

 (e) Determine the number of unbranched esters which have the molecular formula C5H10O2 .

 .............................................................................................................................................  [1]

 (f) All unbranched esters with the molecular formula C5H10O2 combust completely to form 
carbon dioxide and water only.

  Write the symbol equation for the complete combustion of C5H10O2 .

 .............................................................................................................................................  [1]

 [Total: 8]
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6 This question is about organic compounds.

 (a) Organic compound Q has the following composition by mass.

C, 50.00%;  H, 5.56%;  O, 44.44%

  Calculate the empirical formula of compound Q.

 empirical formula = .............................. [3]

 (b) Organic compound R has the empirical formula CHO and a relative molecular mass of 116.

  Determine the molecular formula of compound R.

 molecular formula = .............................. [1]

 (c) Carboxylic acids react with alcohols to form esters.

  (i) Name the other product that is formed when a carboxylic acid reacts with an alcohol.

 .............................................................................................................................................  [1]

  (ii) Name the type of catalyst that is used when a carboxylic acid reacts with an alcohol.

 .............................................................................................................................................  [1]

  (iii) Ester S has the structural formula CH3CH2COOCH2CH2CH2CH3.

   Name the carboxylic acid and the alcohol which react together to form ester S.

carboxylic acid  ...........................................................................................................................

alcohol  .......................................................................................................................................

[2]
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 (d) Fig. 6.1 shows part of a polymer structure.

H

CH3

C

H

CH3

C

H

CH3

C

H

CH3

C

H

CH3

C

H

CH3

C

Fig. 6.1

  (i) Name the type of polymerisation that is used to produce this polymer.

 .....................................................................................................................................  [1]

  (ii) Suggest why it is not possible to write the molecular formula of this polymer.

 .....................................................................................................................................  [1]

  (iii) State the number of monomer units that are needed to make the part of the polymer 

structure shown in Fig. 6.1.

 .....................................................................................................................................  [1]

  (iv) Draw the displayed formula of the monomer used to make this polymer.

[2]
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 (e) Fig. 6.2 shows part of the general structure of an amino acid.

H

R

C

Fig. 6.2

  (i) Complete Fig. 6.2 to show all the atoms and all the bonds in the two functional groups of 

the amino acid. [2]

  (ii) Part of a natural polyamide structure is shown in Fig. 6.3.

H

N

H

N

O

C C

H O

N

O

C

Fig. 6.3

   On Fig. 6.3, draw a circle around one amide linkage. [1]

  (iii) State the name given to natural polyamides made from amino acids.

 .....................................................................................................................................  [1]

[Total: 17]
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33 The structural formula of methyl ethanoate is CH3COOCH3. 
 

Which compounds are structural isomers of methyl ethanoate? 
 

1 HCOOCH2CH3 

2 CH3CH2COOH 

3 HOCH2CH2CH2OH 
 

A 1, 2 and 3 B 1 and 2 only C 2 and 3 only D 3 only 
 
 
34 What is the total number of covalent bonds in one molecule of propane? 

A 8 B 9 C 10 D 11 
 
 
35 Industrially, ethanol is produced by fermentation or by the reaction of ethene with steam. 
 

Which row is correct? 
 

 fermentation ethene + steam 

A uses a temperature of 100 °C uses a temperature of 350 °C 

B needs the presence of yeast does not need a catalyst 

C slow reaction fast reaction 

D high yield of ethanol low yield of ethanol 
 
 
36 Some properties of an organic compound, J, are listed. 
 

● It is a liquid at room temperature. 

● It is soluble in water. 

● A solution of J reacts with calcium carbonate to form carbon dioxide. 

● A solution of J has a pH of 3. 
 

In which homologous series does J belong? 

A alkane 

B alkene 

C alcohol 

D carboxylic acid 
 
 

IGCSE Chemistry: s25 23

11  
 

© UCLES 2025 0620/23/M/J/25 [Turn over 

33 The displayed formula of but-2-ene is shown. 
 

C C

H

C

H

C H

H

H

H

H

H  
 

Which displayed formulae represent structural isomers of but-2-ene? 
 

2

C

H

C

C

H

H
H

C H

H

H
H

H

H

3

C C

C

H

C

H

H H

H HH

H

1

C

H

C H

H

H H

C

H

C

H

H

 
 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
 
 
34 Which row describes two characteristics of members of the same homologous series? 
 

 characteristic 1 characteristic 2 

A same functional group trend in physical properties 

B same physical properties same functional group 

C same general formula different chemical properties 

D 
 

differing from one member 
to the next by a CH3 unit 

similar chemical properties 
 

 
 
35 Compound W is a hydrocarbon that contains single bonds only. 
 

Which homologous series contains W? 

A alkenes 

B alkanes 

C carboxylic acids 

D alcohols 
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6 The structural formulae of two compounds, A and B, are shown.

A B

CH2=CHCH3 CH3CH=CHCH3

 A and B are members of the same homologous series.

 (a) Give two reasons why the structural formulae of A and B show they are members of the 

same homologous series.

1  ................................................................................................................................................

2  ................................................................................................................................................

 [2]

 (b) Explain why A and B are both hydrocarbons.

 .............................................................................................................................................  [1]

 (c) Write the symbol equation for the complete combustion of A.

 .............................................................................................................................................  [2]

 (d) Deduce the empirical formula of A.

 .............................................................................................................................................  [1]

 (e) Name compound B.

 .............................................................................................................................................  [1]

 (f) A structural isomer of B is a member of the same homologous series.

  Draw the displayed formula of this structural isomer of B.

 [1]
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 (g) Compound B reacts with aqueous bromine at room temperature to form product C.

  The equation is shown.

 B C

CH3CH=CHCH3  +  Br2    CH3CHBrCHBrCH3

  (i) State why this is an addition reaction.

 .....................................................................................................................................  [1]

  (ii) Describe the colour change in aqueous bromine during this reaction.

from  .......................................................  to  ................................................................  [1]

  (iii) Name product C.

 .....................................................................................................................................  [1]

 (h) Under certain conditions, one mole of B reacts with oxygen to form two moles of 

carboxylic acid D.

  Carboxylic acid D has two carbon atoms.

  (i) Draw the displayed formula of carboxylic acid D.

 [1]

  (ii) Name carboxylic acid D.

 .....................................................................................................................................  [1]

  (iii) Complete the symbol equation for this reaction.

CH3CH=CHCH3  +  .........................    .........................

 [1]

 [Total: 14]
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IGCSE CHEMISTRY • EXERCISE SHEET

11.2 Naming organic compounds

Name: Class: Date: Total: 8 marks

KEY WORDS ethanoic acid乙酸• ethanol乙醇• naming organic compounds有机物命名• ethene乙烯
• structural isomers同分异构体

Objective
Build the skills to answer exam questions on naming organic compounds 有机物命
名 — using the ending (family) and the stem (number of carbons).

You must be able to:

• use the ending to identify the family (-ane, -ene, -ol, -oic acid)
• use the stem for the number of carbons (meth-, eth-, prop-, but-)
• name simple compounds and use position numbers

1 Worked examples

Stems and endings

C

H

H

H H

methane
CH4

C C

H

H

H

H

H

H

ethane
C2H6

C C C

H

H

H

H

H

H

H

H

propane
C3H8

each step adds a CH2 unit general formula CnH2n+2

Stem = carbons (meth-1, eth-2, prop-3, but-4); ending = family

IGCSE Chemistry • 11.2 Naming organic compounds 1
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CH3 CH2 CH2 CH3

butane (straight chain)

CH

CH3

CH3 CH3

2-methylpropane (branched)

both have the formula C4H10: same formula,
different structure (structural isomers)

Naming distinguishes structural isomers

Ending Family
-ane alkane
-ene alkene
-ol alcohol
-oic acid carboxylic acid

2 Practice
2.1 State the family of a compound whose name ends in -ol. [1]

2.2 State how many carbon atoms ’prop-’ means. [1]

3 Exam-style questions
3.1 Which compound is an alkene? [1]

• A ethane
• B ethene
• C ethanol
• D ethanoic acid

3.2 Name each compound from its description: [3]

(a) a 2-carbon alcohol

IGCSE Chemistry • 11.2 Naming organic compounds 2
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(b) a 1-carbon alkane

(c) a 2-carbon carboxylic acid

3.3 Explain why both but-1-ene and but-2-ene need a number in the name. [2]

IGCSE Chemistry • 11.2 Naming organic compounds 3
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Solutions
2.1 an alcohol.

2.2 three.

3.1 B. The ending -ene shows ethene is an alkene.

3.2 (a) ethanol
(b) methane
(c) ethanoic acid.

3.3 the number shows the position of the C=C double bond; the double bond can be in
different places along the chain, giving different compounds.

IGCSE Chemistry • 11.2 Naming organic compounds 4
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IGCSE CHEMISTRY • EXERCISE SHEET

11.3 Fuels

Name: Class: Date: Total: 8 marks

KEY WORDS fractions馏分• fractional distillation分馏• petroleum石油• hydrogen氢气• fuels燃料

Objective
Build the skills to answer exam questions on fuels 燃料 — fossil fuels 化石燃料,
hydrocarbons 碳氢化合物, and the fractional distillation 分馏 of petroleum.

You must be able to:

• name the fossil fuels and define a hydrocarbon
• describe fractional distillation and the trends up the column
• match fractions to their uses

1 Worked examples

Fractional distillation

crude oil in
(heated)

refinery gas

gasoline (petrol)

kerosene (jet fuel)

diesel oil

fuel oil

lubricating oil

bitumen

cooler

hotter

up the column: smaller molecules,
lower boiling points, more volatile

Hot at the bottom, cool at the top; each fraction condenses at a different height

IGCSE Chemistry • 11.3 Fuels 1
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large alkane molecule

heat + catalyst

smaller alkane

+
alkene (C=C)

Cracking turns long fractions into useful fuels

• going up the column: shorter chains, higher volatility, lower boiling point, lower
viscosity.

• fractions: refinery gas, gasoline, naphtha, kerosene, diesel, fuel oil, bitumen.

2 Practice
2.1 Define a hydrocarbon. [1]

2.2 Name the fraction used as fuel for cars. [1]

3 Exam-style questions
3.1 Going up the fractionating column, the boiling point of the fractions: [1]

• A increases
• B decreases
• C stays the same
• D increases then decreases

3.2 Petroleum is separated by fractional distillation.

(a) Explain why the different fractions separate. [2]

IGCSE Chemistry • 11.3 Fuels 2
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(b) State one use of bitumen. [1]

3.3 Explain why a fraction near the top of the column flows more easily than one near
the bottom. [2]

IGCSE Chemistry • 11.3 Fuels 3
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Solutions
2.1 a compound containing hydrogen and carbon only.

2.2 gasoline / petrol.

3.1 B. Boiling point decreases up the column.

3.2 (a) the fractions have different boiling points; they condense at different heights as
the column cools towards the top.
(b) making roads.

3.3 fractions near the top have smaller molecules / lower viscosity; so they flow more
easily than the larger molecules near the bottom.

IGCSE Chemistry • 11.3 Fuels 4
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31 Some gases are present in clean, dry air, while other gases are only present in polluted air. 
 

Which row is correct? 
 

 a gas present 
in clean, dry air 

a gas only present 
in polluted air 

A argon carbon dioxide 

B argon nitrogen dioxide 

C sulfur dioxide carbon dioxide 

D sulfur dioxide nitrogen dioxide 
 
 
32 Petroleum is separated by fractional distillation. 
 

Which statement about the fractions produced is correct? 

A Bottled gas for heating and cooking is obtained from the naphtha fraction. 

B Diesel oil is used as a fuel for jet aircraft. 

C Substances used to make polishes are obtained from the lubricating fraction. 

D The kerosene fraction contains many useful waxes. 
 
 
33 Which structure represents a compound in the alcohol homologous series? 
 

A

C

H

H

HC

H

H

H

O

O

C

H

H

C

H

C

H

H

H

D

CC

H

H

C H

H

H H

CB

C

H

O

C

H

H

H

HC

H

H

H

 
 
 
34 Ethane reacts with chlorine. 
 

Which row identifies the type of reaction and the formulae of the products formed? 
 

 reaction products 

A addition CH3CH2Cl  +  H2 

B addition CH3CH2Cl  +  HCl 

C substitution CH3CH2Cl  +  HCl 

D substitution CH3CH2Cl  +  H2 
 
 

IGCSE Chemistry: w25 2214 

© UCLES 2025 0620/22/O/N/25  

36 Which row shows the products obtained by the cracking of a large alkane? 
 

 alkene hydrogen water  

A    key 

B     = yes 

C     = no 

D     
 
 
37 Ethanol is produced by the fermentation of aqueous glucose or by the catalytic addition of steam 

to ethene. 
 

Which row shows some advantages and disadvantages of these processes? 
 

 
fermentation of aqueous glucose catalytic addition of steam to ethene 

advantage disadvantage advantage disadvantage 

A 
 

fast reaction 
 

ethanol produced 
continuously 

almost pure 
ethanol formed 

renewable 
raw material 

B 
 

ethanol produced 
in batches 

slow reaction 
 

fast reaction 
 

ethanol produced 
continuously 

C 
 

renewable 
raw material 

ethanol produced 
in batches 

almost pure 
ethanol formed 

slow reaction 
 

D 
 

renewable 
raw material 

dilute aqueous 
ethanol formed 

fast reaction 
 

non-renewable 
raw material 

 
 
38 Propenoic acid is an organic compound that is both an alkene and a carboxylic acid. 
 

The structure of propenoic acid is shown. 
 

C C C

H O

OH

H

H  
 

Which structure represents one repeat unit of the addition polymer formed from propenoic acid? 
 

C

CH3 CH3

H

C

O

A B

O C

H

H

C

COOH

H

D

C

H

C

COOH

H

C

C

H H

H

C

H

C O

O

 
 
 

IGCSE Chemistry: s25 22
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33 Methanol reacts with ethanoic acid to form an ester. 
 

What is the displayed formula for this ester? 
 

H C

O

O

A

C

H

H

H H C

O

O

B

C

H

H

C

H

H

H

C C

O

O

C

C

H

H

H

H

H

CH

H

H

H C

O

O

D

C

H

H

C

H

H

H

 
 
 
34 Petroleum can be separated into useful fractions by fractional distillation. 
 

Which row shows a correct use of the named fraction? 
 

 fraction use 

A bitumen lubricant 

B naphtha fuel for home heating 

C kerosene jet fuel 

D refinery gas making chemicals 
 
 
35 Ethane reacts with chlorine in the presence of ultraviolet light. 
 

Which products are formed? 

A Cl CH2CH2Cl and H2 

B 2CH3Cl and H2 

C C2H5Cl and HCl 

D CH2=CH2 and 2HCl 
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11.4 Alkanes

Name: Class: Date: Total: 9 marks

KEY WORDS alkanes烷烃• substitution取代• ultraviolet light紫外线• combustion燃烧• homologous series同系物

Objective
Build the skills to answer exam questions on alkanes 烷烃 — saturated hydrocarbons,
combustion 燃烧, and substitution 取代 with chlorine.

You must be able to:

• describe alkanes as saturated and generally unreactive
• write combustion equations (complete/incomplete)
• describe the photochemical substitution with chlorine

1 Worked examples

Alkane reactions

C C

H

H

H

H

H

H

ethane C2H6

saturated: single C–C bond

C C

H

H

H

H

ethene C2H4

unsaturated: C=C double bond

Alkanes are saturated (single bonds only), so they are generally unreactive

C

H

H

H H

methane
CH4

C C

H

H

H

H

H

H

ethane
C2H6

C C C

H

H

H

H

H

H

H

H

propane
C3H8

each step adds a CH2 unit general formula CnH2n+2

Alkanes form a homologous series

IGCSE Chemistry • 11.4 Alkanes 1
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• combustion (complete): alkane + O2 → CO2 + H2O.
• substitution: CH4 + Cl2

UV−−→ CH3Cl + HCl (needs UV light).

2 Practice
2.1 State why alkanes are described as saturated. [1]

2.2 Name the products of the complete combustion of an alkane. [2]

3 Exam-style questions
3.1 The reaction of methane with chlorine requires: [1]

• A a nickel catalyst
• B ultraviolet light
• C steam
• D high pressure only

3.2 Methane reacts with chlorine in ultraviolet light.

(a) Write the equation for the reaction. [2]

(b) Name this type of reaction. [1]

3.3 Write a balanced equation for the complete combustion of ethane, C2H6. [2]

IGCSE Chemistry • 11.4 Alkanes 2
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Solutions
2.1 they have only single carbon–carbon bonds.

2.2 carbon dioxide; water.

3.1 B. The substitution needs ultraviolet light.

3.2 (a) CH4 + Cl2 → CH3Cl + HCl.
(b) substitution.

3.3 2C2H6 + 7O2 → 4CO2 + 6H2O.

IGCSE Chemistry • 11.4 Alkanes 3
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31 Some gases are present in clean, dry air, while other gases are only present in polluted air. 
 

Which row is correct? 
 

 a gas present 
in clean, dry air 

a gas only present 
in polluted air 

A argon carbon dioxide 

B argon nitrogen dioxide 

C sulfur dioxide carbon dioxide 

D sulfur dioxide nitrogen dioxide 
 
 
32 Petroleum is separated by fractional distillation. 
 

Which statement about the fractions produced is correct? 

A Bottled gas for heating and cooking is obtained from the naphtha fraction. 

B Diesel oil is used as a fuel for jet aircraft. 

C Substances used to make polishes are obtained from the lubricating fraction. 

D The kerosene fraction contains many useful waxes. 
 
 
33 Which structure represents a compound in the alcohol homologous series? 
 

A

C

H

H

HC

H

H

H

O

O

C

H

H

C

H

C

H

H

H

D

CC

H

H

C H

H

H H

CB

C

H

O

C

H

H

H

HC

H

H

H

 
 
 
34 Ethane reacts with chlorine. 
 

Which row identifies the type of reaction and the formulae of the products formed? 
 

 reaction products 

A addition CH3CH2Cl  +  H2 

B addition CH3CH2Cl  +  HCl 

C substitution CH3CH2Cl  +  HCl 

D substitution CH3CH2Cl  +  H2 
 
 IGCSE Chemistry: w25 2311  
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31 Which type of reaction takes place when methane reacts with chlorine in the presence of 
ultraviolet light? 

A addition 

B cracking 

C polymerisation 

D substitution 
 
 
32 Iron is extracted from iron(III) oxide in the blast furnace. 
 

Three steps in the process are listed. 
 

1 Carbon (coke) is completely oxidised. 

2 Iron(III) oxide is reduced. 

3 Carbon dioxide is reduced to carbon monoxide. 
 

What is the correct order of the steps in the extraction of iron? 

A 1  2  3 B 1  3  2 C 2  1  3 D 3  1  2 
 
 
33 Three different reactions that occur during the extraction of aluminium from purified bauxite are 

listed. 
 

1 Al 3+  +  3e–    Al 

2 C  +  O2    CO2 

3 2O2–    O2  +  4e– 
 

Which reactions occur at the anode? 

A 1 and 2 B 1 only C 2 and 3 D 3 only 
 
 
34 Which statement about aqueous ethanoic acid is correct? 

A It reacts with magnesium to form oxygen gas. 

B It reacts with sodium carbonate to form carbon dioxide gas. 

C It turns red litmus paper blue. 

D It turns methyl orange yellow. 
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5 This question is about the homologous series of alkanes.

 Three general characteristics of alkanes are:

• they are generally unreactive because they do not have a functional group
• they show trends in their physical properties, such as melting points and boiling points
• they have similar chemical properties.

 (a) Describe two other general characteristics of the homologous series of alkanes.

1 .................................................................................................................................................

2 .................................................................................................................................................
 [2]

 (b) (i) State the trend in the boiling points of the alkanes as the carbon chain length increases.

 .....................................................................................................................................  [1]

  (ii) Name one other physical property of alkanes that shows a trend, other than melting 
points and boiling points.

   Describe this trend as the carbon chain length of alkanes increases.

name ..................................................................................................................................

description ..........................................................................................................................
 [2]

 (c) State why alkanes are described as saturated.

 .............................................................................................................................................  [1]
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 (d) Propane has the structural formula CH3CH2CH3 .

  When propane undergoes a monosubstitution reaction with chlorine at room temperature, 
two organic products can be formed.

  (i) State one condition needed for this substitution reaction to take place.

 .....................................................................................................................................  [1]

  (ii) Give the structural formula and state the name of each organic product formed.

• structural formula of product 1

name of product 1 .......................................................................................................

• structural formula of product 2

name of product 2 .......................................................................................................
 [4]
  (iii) The two products formed are structural isomers of each other. 

   Define the term structural isomers.

 ...........................................................................................................................................

 .....................................................................................................................................  [1]

 [Total: 12]
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33 The structural formula of methyl ethanoate is CH3COOCH3. 
 

Which compounds are structural isomers of methyl ethanoate? 
 

1 HCOOCH2CH3 

2 CH3CH2COOH 

3 HOCH2CH2CH2OH 
 

A 1, 2 and 3 B 1 and 2 only C 2 and 3 only D 3 only 
 
 
34 What is the total number of covalent bonds in one molecule of propane? 

A 8 B 9 C 10 D 11 
 
 
35 Industrially, ethanol is produced by fermentation or by the reaction of ethene with steam. 
 

Which row is correct? 
 

 fermentation ethene + steam 

A uses a temperature of 100 °C uses a temperature of 350 °C 

B needs the presence of yeast does not need a catalyst 

C slow reaction fast reaction 

D high yield of ethanol low yield of ethanol 
 
 
36 Some properties of an organic compound, J, are listed. 
 

● It is a liquid at room temperature. 

● It is soluble in water. 

● A solution of J reacts with calcium carbonate to form carbon dioxide. 

● A solution of J has a pH of 3. 
 

In which homologous series does J belong? 

A alkane 

B alkene 

C alcohol 

D carboxylic acid 
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33 Methanol reacts with ethanoic acid to form an ester. 
 

What is the displayed formula for this ester? 
 

H C

O

O

A

C

H

H

H H C

O

O

B

C

H

H

C

H

H

H

C C

O

O

C

C

H

H

H

H

H

CH

H

H

H C

O

O

D

C

H

H

C

H

H

H

 
 
 
34 Petroleum can be separated into useful fractions by fractional distillation. 
 

Which row shows a correct use of the named fraction? 
 

 fraction use 

A bitumen lubricant 

B naphtha fuel for home heating 

C kerosene jet fuel 

D refinery gas making chemicals 
 
 
35 Ethane reacts with chlorine in the presence of ultraviolet light. 
 

Which products are formed? 

A Cl CH2CH2Cl and H2 

B 2CH3Cl and H2 

C C2H5Cl and HCl 

D CH2=CH2 and 2HCl 
 
 IGCSE Chemistry: s25 23
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33 The displayed formula of but-2-ene is shown. 
 

C C

H

C

H

C H

H

H

H

H

H  
 

Which displayed formulae represent structural isomers of but-2-ene? 
 

2

C

H

C

C

H

H
H

C H

H

H
H

H

H

3

C C

C

H

C

H

H H

H HH

H

1

C

H

C H

H

H H

C

H

C

H

H

 
 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
 
 
34 Which row describes two characteristics of members of the same homologous series? 
 

 characteristic 1 characteristic 2 

A same functional group trend in physical properties 

B same physical properties same functional group 

C same general formula different chemical properties 

D 
 

differing from one member 
to the next by a CH3 unit 

similar chemical properties 
 

 
 
35 Compound W is a hydrocarbon that contains single bonds only. 
 

Which homologous series contains W? 

A alkenes 

B alkanes 

C carboxylic acids 

D alcohols 
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36 Methane forms chloromethane in a photochemical reaction using ultraviolet light. 
 

Which statement about this reaction is correct? 

A Methane is mixed with hydrogen chloride gas, and ultraviolet light prevents a combustion 
reaction. 

B Methane is mixed with hydrogen chloride gas, and ultraviolet light provides the activation 
energy for the reaction. 

C Methane is mixed with chlorine gas, and ultraviolet light prevents a combustion reaction. 

D Methane is mixed with chlorine gas, and ultraviolet light provides the activation energy for the 
reaction. 

 
 
37 Which statement about polymers is correct? 

A Nylon contains the                        linkage. 

B Nylon is a polyester. 

C Propane can be polymerised by addition polymerisation. 

D The linkage in PET contains a carbon–carbon double bond. 
 
 
38 The steps used to separate a mixture of a soluble solid and an insoluble solid are listed. 
 

● A solution is made by adding the mixture to a suitable ......1...... . 

● The mixture is stirred and then poured through a filter funnel lined with filter paper. 

● The insoluble solid is collected on the filter paper as the ......2...... . 
 

Which words complete gaps 1 and 2? 
 

 1 2 

A solute filtrate 

B solute residue 

C solvent filtrate 

D solvent residue 
 
 

C

O

N

H
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36 The structural formula of methyl propane is CH3CH(CH3)CH3. 
 

The equation represents the reaction of methyl propane with chlorine. 
 

C4H10  +  Cl 2    C4H9Cl  +  HCl 
 

How many structural isomers with the molecular formula C4H9Cl can be formed from this 
reaction? 

A 1 B 2 C 3 D 4 
 
 
37 Which statements describe disadvantages of manufacturing ethanol by fermentation? 
 

1 The process uses a renewable resource. 

2 The process produces impure ethanol. 

3 The process requires a high temperature. 

4 The process is slow. 
 

A 1 and 3 B 1 and 4 C 2 and 3 D 2 and 4 
 
 
38 Nylon is made in a polymerisation reaction. 
 

Which row describes the type of polymerisation and identifies the other product of the reaction? 
 

 type of 
polymerisation other product 

A addition water 

B addition none 

C condensation water 

D condensation none 
 
 
39 Which ion forms a green precipitate with aqueous sodium hydroxide that dissolves in an excess 

of aqueous sodium hydroxide? 

A Ca2+ B Cr3+ C Cu2+ D Fe2+ 
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11.5 Alkenes

Name: Class: Date: Total: 7 marks

KEY WORDS bromine溴• catalyst催化剂• steam蒸汽• alkenes烯烃• addition reactions加成反应

Objective
Build the skills to answer exam questions on alkenes烯烃— unsaturated hydrocarbons,
cracking 裂化, addition reactions 加成反应, and the bromine water test 溴水检
验.

You must be able to:

• describe alkenes as unsaturated (C=C) and reactive
• describe cracking and its products
• describe addition reactions and the test for unsaturation

1 Worked examples

Cracking & the bromine water test

large alkane molecule

heat + catalyst

smaller alkane

+
alkene (C=C)

Cracking breaks large alkanes into smaller alkanes + alkenes (heat + catalyst)

IGCSE Chemistry • 11.5 Alkenes 1
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shake with orange bromine water

alkene:
turns colourless

alkane:
stays orange

Test for unsaturation: an alkene turns orange bromine water colourless; an alkane
does not

• – H2 (Ni) → alkane; + steam (acid catalyst) → alcohol.

2 Practice
2.1 State the functional group in an alkene. [1]

2.2 State what cracking does. [1]

3 Exam-style questions
3.1 When ethene is shaken with bromine water, the bromine water: [1]

• A stays orange
• B turns colourless
• C turns blue
• D turns purple

3.2 Cracking breaks decane (C10H22) into octane (C8H18) and one other product.

(a) Name the type of compound formed as the other product. [1]

IGCSE Chemistry • 11.5 Alkenes 2
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(b) Give the molecular formula of the other product. [1]

3.3 Describe how you could use bromine water to tell an alkene from an alkane. [2]

IGCSE Chemistry • 11.5 Alkenes 3
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Solutions
2.1 the C=C carbon–carbon double bond.

2.2 it breaks large alkane molecules into smaller, more useful molecules (alkanes and
alkenes).

3.1 B. The alkene decolourises the bromine water.

3.2 (a) an alkene.
(b) C2H4.

3.3 add bromine water to each and shake; the alkene turns it colourless while the alkane
leaves it orange.

IGCSE Chemistry • 11.5 Alkenes 4
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35 Which equation represents the formation of poly(propene) from propene? 
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36 Ethene reacts with hydrogen in an addition reaction to form ethane. 
 

Which catalyst is used for this reaction? 

A iron 

B nickel 

C vanadium(V) oxide 

D yeast 
 
 
37 What is produced by the bacterial oxidation of ethanol? 

A ethene 

B sodium ethanoate 

C ethyl ethanoate 

D vinegar 
 
 
38 Which statement about addition polymers or condensation polymers is correct? 

A Addition polymers only contain carbon and hydrogen atoms. 

B One of the monomers used to make a polyester is a diamine. 

C Addition polymers contain carbon–carbon double bonds in the main chain. 

D Water is an additional product in the formation of a protein from amino acids. 
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29 Aluminium is extracted by the electrolysis of purified bauxite. 
 

Which row shows the half-equations at the electrodes and explains why one of the electrodes has 
to be replaced regularly? 

 

 half-equation 
at anode 

half-equation 
at cathode 

electrode 
replacement 

A 
 

2O2–    O2  +  4e– 
 

Al 3+  +  3e–    Al 
 

cathode replaced as it gets 
coated with aluminium 

B 
 

2O2–    O2  +  4e– 
 

Al 3+  +  3e–    Al 
 

anode replaced as it 
burns away in oxygen 

C 
 

Al 3+  +  3e–    Al 
 

2O2–    O2  +  4e– 
 

cathode replaced as it 
burns away in oxygen 

D 
 

Al 3+  +  3e–    Al 
 

2O2–    O2  +  4e– 
 

anode replaced as it gets 
coated with aluminium 

 
 
30 Which flow chart describes the correct treatment sequence of the domestic water supply? 

A filtration  chlorination  sedimentation 

B sedimentation  chlorination  filtration 

C chlorination  filtration  sedimentation 

D sedimentation  filtration  chlorination 
 
 
31 Which statement about oxides of nitrogen is correct? 

A They are made in car engines by the incomplete combustion of gasoline at a high 
temperature. 

B They are made in car engines when nitrogen in gasoline reacts with oxygen in air at a high 
temperature. 

C They are removed from car exhausts by catalytic converters and form nitrogen and 
sulfur dioxide. 

D They are removed from car exhausts when they react with carbon monoxide in catalytic 
converters. 

 
 
32 The alkenes are a homologous series. 
 

Which statement about the members of the homologous series of the alkenes is correct? 

A They have the same functional group. 

B They have the same relative molecular mass. 

C They have different chemical properties. 

D They have different general formulae. 
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17 Ethene reacts with hydrogen to form ethane. 
 

C C + �

H

H

H

H

H H H C

H

H

C

H

H

H

 
 

The bond energies are shown in the table. 
 

bond bond energy 
in kJ / mol 

C–C +350 

C–H +410 

H–H +436 

C=C +614 
 

What is the enthalpy change for the reaction? 

A –290 kJ / mol 

B –120 kJ / mol 

C +120 kJ / mol 

D +290 kJ / mol 
 
 
18 Zinc reacts with dilute hydrochloric acid. 
 

Which statement about the particles in the reaction is correct? 

A Increasing the concentration of dilute hydrochloric acid increases the collision rate but has no 
effect on the activation energy. 

B Increasing the concentration of dilute hydrochloric acid increases the collision rate and the 
activation energy. 

C Increasing the temperature of the reaction increases the activation energy. 

D Increasing the temperature of the reaction causes all collisions to lead to a reaction. 
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35 The diagrams represent four monomers. 
 

H2N NH2 HOOC NH2 HO NH2 HO OH  
 

The monomers each react in a 1 : 1 ratio with the dicarboxylic acid shown. 
 

HOOC COOH 
 

How many of the four monomers shown can react with the dicarboxylic acid to form a polymer? 

A 1 B 2 C 3 D 4 
 
 
36 Propene undergoes addition reactions with bromine, hydrogen and steam. 
 

Which structures represent a product of these reactions? 
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A 1 and 3 B 1 and 4 C 2 and 3 D 3 and 4 
 
 
37 The structures of four compounds are shown. 
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Which compounds are members of the same homologous series? 

A 1, 2 and 3 B 1 and 2 only C 1 and 4 D 2 and 4 
 
 
38 Which statement about ethanoic acid is correct? 

A Ethanol is reduced by bacteria to produce ethanoic acid. 

B Ethanoic acid reacts with magnesium to produce a salt of formula CH3COOMg. 

C Ethanoic acid and methanol react in the presence of an acid catalyst to produce 
ethyl methanoate. 

D Ethanol reacts with acidified aqueous potassium manganate(VII) to produce ethanoic acid. 
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33 The displayed formula of but-2-ene is shown. 
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Which displayed formulae represent structural isomers of but-2-ene? 
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A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
 
 
34 Which row describes two characteristics of members of the same homologous series? 
 

 characteristic 1 characteristic 2 

A same functional group trend in physical properties 

B same physical properties same functional group 

C same general formula different chemical properties 

D 
 

differing from one member 
to the next by a CH3 unit 

similar chemical properties 
 

 
 
35 Compound W is a hydrocarbon that contains single bonds only. 
 

Which homologous series contains W? 

A alkenes 

B alkanes 

C carboxylic acids 

D alcohols 
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6 Ethene, C2H4, is the first member of a family of similar compounds which contains the alkene 
functional group.

 (a) State the term for a family of similar compounds which contain the same functional group.

 .............................................................................................................................................  [1]

 (b) Determine the difference in relative molecular mass between C2H4 and the next member in 
this family of similar compounds.

 .............................................................................................................................................  [1]

 (c) Write the symbol equation for the complete combustion of C2H4.

 .............................................................................................................................................  [2]

 (d) C2H4 reacts with steam to form ethanol.

 C2H4(g) + H2O(g)  C2H5OH(g) ΔH = – 45 kJ / mol

  The process happens in a closed system and the reaction reaches an equilibrium.
  The conditions for this process are 300 °C and 60 atm pressure. H3PO4 is used as a catalyst.

  (i) Complete Table 6.1 to show the effect, if any, on the concentration of C2H4(g) when the 
following changes to the conditions are applied.

   Only use the words increases, decreases or no change.

Table 6.1

change to condition effect on the concentration of C2H4(g) 
at equilibrium

temperature is decreased

some C2H5OH(g) is removed

pressure is increased

a more effective catalyst is used

 [4]

  (ii) Explain, in terms of collision theory, why the rate of the forward reaction increases if the 
temperature increases.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 .....................................................................................................................................  [3]345
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 (e) Compound B has the displayed formula shown in Fig. 6.1.

C C

C C

O

O

H

H C O

O

H

H
H

H

Fig. 6.1

  (i) Deduce the molecular formula of compound B.

 .....................................................................................................................................  [1]

  (ii) State why compound B is unsaturated.

 .....................................................................................................................................  [1]

  (iii) Draw the structure of one repeat unit of the polymer formed when compound B 
undergoes addition polymerisation.

 [2]

  (iv) Explain why 1 mol of compound B reacts with 2 mol of sodium hydroxide, NaOH.

 ...........................................................................................................................................

 .....................................................................................................................................  [1]

  (v) Calculate the volume, in cm3, of 0.250 mol / dm3 NaOH that reacts with 0.100 mol of 
compound B.

 volume = .............................. cm3 [2]

 [Total: 18]
446
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6 The structural formulae of two compounds, A and B, are shown.

A B

CH2=CHCH3 CH3CH=CHCH3

 A and B are members of the same homologous series.

 (a) Give two reasons why the structural formulae of A and B show they are members of the 

same homologous series.

1  ................................................................................................................................................

2  ................................................................................................................................................

 [2]

 (b) Explain why A and B are both hydrocarbons.

 .............................................................................................................................................  [1]

 (c) Write the symbol equation for the complete combustion of A.

 .............................................................................................................................................  [2]

 (d) Deduce the empirical formula of A.

 .............................................................................................................................................  [1]

 (e) Name compound B.

 .............................................................................................................................................  [1]

 (f) A structural isomer of B is a member of the same homologous series.

  Draw the displayed formula of this structural isomer of B.

 [1]
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 (g) Compound B reacts with aqueous bromine at room temperature to form product C.

  The equation is shown.

 B C

CH3CH=CHCH3  +  Br2    CH3CHBrCHBrCH3

  (i) State why this is an addition reaction.

 .....................................................................................................................................  [1]

  (ii) Describe the colour change in aqueous bromine during this reaction.

from  .......................................................  to  ................................................................  [1]

  (iii) Name product C.

 .....................................................................................................................................  [1]

 (h) Under certain conditions, one mole of B reacts with oxygen to form two moles of 

carboxylic acid D.

  Carboxylic acid D has two carbon atoms.

  (i) Draw the displayed formula of carboxylic acid D.

 [1]

  (ii) Name carboxylic acid D.

 .....................................................................................................................................  [1]

  (iii) Complete the symbol equation for this reaction.

CH3CH=CHCH3  +  .........................    .........................

 [1]

 [Total: 14]
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11.6 Alcohols

Name: Class: Date: Total: 9 marks

KEY WORDS ethanol乙醇 • glucose葡萄糖 • fermentation发酵 • alcohols醇 • solvent溶剂

Objective
Build the skills to answer exam questions on alcohols醇— the –OH group, ethanol乙
醇, the two ways to make it (fermentation 发酵 and addition of steam to ethene), and
its uses.

You must be able to:

• describe alcohols (–OH group) and ethanol
• compare fermentation with the catalytic addition of steam to ethene
• state the uses of ethanol

1 Worked examples

Making ethanol

C

H

H

H H

methane
CH4

C C

H

H

H

H

H

H

ethane
C2H6

C C C

H

H

H

H

H

H

H

H

propane
C3H8

each step adds a CH2 unit general formula CnH2n+2

Alcohols contain the –OH functional group; ethanol is the key example

Method Conditions Notes
fermentation of glucose yeast, 25–35 °C, no air renewable, slow, impure
steam + ethene 300 °C, 60 atm, acid catalyst fast, pure, non-renewable

IGCSE Chemistry • 11.6 Alcohols 1
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2 Practice
2.1 State the functional group in an alcohol. [1]

2.2 Name the two products of fermentation of glucose. [2]

3 Exam-style questions
3.1 A use of ethanol is as a: [1]

• A metal
• B solvent and fuel
• C fertiliser
• D catalyst

3.2 Ethanol can be made by fermentation or by adding steam to ethene.

(a) Give one advantage of making ethanol by fermentation. [1]

(b) Give one advantage of making ethanol from ethene. [1]

3.3 State the conditions needed for fermentation. [3]

IGCSE Chemistry • 11.6 Alcohols 2
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Solutions
2.1 –OH (the hydroxyl group).

2.2 ethanol; carbon dioxide.

3.1 B. Ethanol is used as a solvent and a fuel.

3.2 (a) it uses renewable sugar.
(b) it is fast and gives pure ethanol.

3.3 yeast; a temperature of about 25–35 °C; in the absence of air/oxygen.

IGCSE Chemistry • 11.6 Alcohols 3
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31 Some gases are present in clean, dry air, while other gases are only present in polluted air. 
 

Which row is correct? 
 

 a gas present 
in clean, dry air 

a gas only present 
in polluted air 

A argon carbon dioxide 

B argon nitrogen dioxide 

C sulfur dioxide carbon dioxide 

D sulfur dioxide nitrogen dioxide 
 
 
32 Petroleum is separated by fractional distillation. 
 

Which statement about the fractions produced is correct? 

A Bottled gas for heating and cooking is obtained from the naphtha fraction. 

B Diesel oil is used as a fuel for jet aircraft. 

C Substances used to make polishes are obtained from the lubricating fraction. 

D The kerosene fraction contains many useful waxes. 
 
 
33 Which structure represents a compound in the alcohol homologous series? 
 

A

C

H

H

HC

H

H

H

O

O

C

H

H

C

H

C

H

H

H

D

CC

H

H

C H

H

H H

CB

C

H

O

C

H

H

H

HC

H

H

H

 
 
 
34 Ethane reacts with chlorine. 
 

Which row identifies the type of reaction and the formulae of the products formed? 
 

 reaction products 

A addition CH3CH2Cl  +  H2 

B addition CH3CH2Cl  +  HCl 

C substitution CH3CH2Cl  +  HCl 

D substitution CH3CH2Cl  +  H2 
 
 

IGCSE Chemistry: w25 22
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36 Which row shows the products obtained by the cracking of a large alkane? 
 

 alkene hydrogen water  

A    key 

B     = yes 

C     = no 

D     
 
 
37 Ethanol is produced by the fermentation of aqueous glucose or by the catalytic addition of steam 

to ethene. 
 

Which row shows some advantages and disadvantages of these processes? 
 

 
fermentation of aqueous glucose catalytic addition of steam to ethene 

advantage disadvantage advantage disadvantage 

A 
 

fast reaction 
 

ethanol produced 
continuously 

almost pure 
ethanol formed 

renewable 
raw material 

B 
 

ethanol produced 
in batches 

slow reaction 
 

fast reaction 
 

ethanol produced 
continuously 

C 
 

renewable 
raw material 

ethanol produced 
in batches 

almost pure 
ethanol formed 

slow reaction 
 

D 
 

renewable 
raw material 

dilute aqueous 
ethanol formed 

fast reaction 
 

non-renewable 
raw material 

 
 
38 Propenoic acid is an organic compound that is both an alkene and a carboxylic acid. 
 

The structure of propenoic acid is shown. 
 

C C C

H O

OH

H

H  
 

Which structure represents one repeat unit of the addition polymer formed from propenoic acid? 
 

C

CH3 CH3

H

C

O

A B

O C

H

H

C

COOH

H

D

C

H

C

COOH

H

C

C

H H

H

C

H

C O

O
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5 This question is about the homologous series of alcohols.

 (a) A homologous series is a family of organic compounds whose members have the same 

general formula.

  (i) State the general formula for alcohols.

 .....................................................................................................................................  [1]

  (ii) Give one other characteristic that is the same for all members of a homologous series.

 .....................................................................................................................................  [1]

 (b) Ethanol can be manufactured by two methods:

• method 1 uses glucose as the starting material

• method 2 uses ethene as the starting material.

  (i) Complete Table 5.1.

Table 5.1

method 1

glucose as  

starting material

method 2

ethene as 

starting material

typical temperature used / °C

two other essential conditions

1 1

2 2

 [6]

  (ii) Write the symbol equation for the reaction in method 1.

 .....................................................................................................................................  [2]

  (iii) Write the symbol equation for the reaction in method 2.

 .....................................................................................................................................  [2]

 (c) Butane-1,4-diol has the structural formula HO — CH2 — CH2 — CH2 — CH2 — OH.

  (i) Deduce the molecular formula of butane-1,4-diol.

 .....................................................................................................................................  [1]

  (ii) Butane-1,4-diol reacts with ethanoic acid.

   Determine the number of moles of ethanoic acid which react fully with one mole of 

butane-1,4-diol.

 .....................................................................................................................................  [1]
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 (d) Butanedioic acid has the structural formula HOOC — CH2 — CH2 — COOH.

  (i) Deduce the empirical formula of butanedioic acid.

 .....................................................................................................................................  [1]

  (ii) Name the gas formed when butanedioic acid reacts with sodium.

 .....................................................................................................................................  [1]

 (e) Butane-1,4-diol can be represented as shown.

HO OH

  Butanedioic acid can be represented as shown.

HOOC COOH

  Butane-1,4-diol reacts with butanedioic acid to form a polymer.

  (i) Draw two repeat units of the polymer formed from the reaction of butane-1,4-diol with 

butanedioic acid.

   Show all the atoms and all the bonds in the ester linkages.

 [3]

  (ii) State the type of polymerisation when butane-1,4-diol reacts with butanedioic acid. 

 .....................................................................................................................................  [1]

[Total: 20]
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17 Ethanol is warmed with acidified aqueous potassium manganate(VII). 
 

Which row describes the type of reaction of the ethanol and the colour change observed in the 
reaction mixture? 

 
 type of reaction colour change 

A oxidation colourless to purple 

B oxidation purple to colourless 

C reduction colourless to purple 

D reduction purple to colourless 
 
 
18 Two experiments involving acids R or S are done. 
 

● 0.10 mol of acid R completely dissolves in 500 cm3 of water. 0.0048 mol of acid R is 
dissociated in the solution. 

● 0.10 mol of acid S completely dissolves in 500 cm3 of water. 0.0179 mol of acid S is 
dissociated in the solution. 

 
Which statement about acids R and S is correct? 

A Acid R is a strong acid, and acid S is a weak acid. 

B Acid R is a weak acid, and acid S is a strong acid. 

C Acid R and acid S are both strong acids. 

D Acid R and acid S are both weak acids. 
 
 
19 Lead(II) sulfate is an insoluble salt. 
 

Which process is not used to prepare a pure sample of this salt? 

A crystallisation 

B drying 

C filtration 

D precipitation 
 
 

13  
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33 The structural formula of methyl ethanoate is CH3COOCH3. 
 

Which compounds are structural isomers of methyl ethanoate? 
 

1 HCOOCH2CH3 

2 CH3CH2COOH 

3 HOCH2CH2CH2OH 
 

A 1, 2 and 3 B 1 and 2 only C 2 and 3 only D 3 only 
 
 
34 What is the total number of covalent bonds in one molecule of propane? 

A 8 B 9 C 10 D 11 
 
 
35 Industrially, ethanol is produced by fermentation or by the reaction of ethene with steam. 
 

Which row is correct? 
 

 fermentation ethene + steam 

A uses a temperature of 100 °C uses a temperature of 350 °C 

B needs the presence of yeast does not need a catalyst 

C slow reaction fast reaction 

D high yield of ethanol low yield of ethanol 
 
 
36 Some properties of an organic compound, J, are listed. 
 

● It is a liquid at room temperature. 

● It is soluble in water. 

● A solution of J reacts with calcium carbonate to form carbon dioxide. 

● A solution of J has a pH of 3. 
 

In which homologous series does J belong? 

A alkane 

B alkene 

C alcohol 

D carboxylic acid 
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29 Water is added separately to anhydrous copper(II) sulfate and to anhydrous cobalt(II) chloride. 
 

Which row shows the colour changes? 
 

 anhydrous 
copper(II) sulfate 

anhydrous 
cobalt(II) chloride 

A blue to white blue to pink 

B blue to white pink to blue 

C white to blue blue to pink 

D white to blue pink to blue 
 
 
30 Gases which cause acid rain form in car engines. 
 

These gases can be removed using a catalytic converter. 
 

Which equation represents the removal of one of these gases using a catalytic converter? 

A CO2  +  C    2CO 

B 2CO  +  2NO    2CO2  +  N2 

C N2  +  2O2    2NO2 

D 2NO  +  O2    2NO2 
 
 
31 Which statements about carbon dioxide are correct? 
 

1 Carbon dioxide absorbs thermal energy from the Earth. 

2 Carbon dioxide increases the thermal energy loss to space. 

3 The level of carbon dioxide in the atmosphere has increased due to the burning of 
fossil fuels. 

4 Carbon dioxide is the only gas that causes global warming. 
 

A 1 and 2 B 1 and 3 C 2 and 3 D 2 and 4 
 
 
32 What is the structural formula of butan-2-ol? 

A CH3CH2CH2OH 

B CH3CH(OH)CH3 

C CH3CH2CH2CH2OH 

D CH3CH2CH(OH)CH3 
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36 Ethanol can be made by the fermentation of aqueous glucose and by the catalytic addition of 
steam to ethene. 

 
What are two advantages of making ethanol by the catalytic addition of steam to ethene rather 
than by the fermentation of aqueous glucose? 

A faster reaction and renewable raw materials 

B purer product and faster reaction 

C renewable raw materials and continuous process 

D uses more energy and forms a purer product 
 
 
37 The structure of a polymer repeat unit is shown. 
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Which pair of monomers is used to make this polymer? 
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H

N C

H

H

C

H

H

C

H

H

C

H

H

N

H

H

H

H

C

D

monomer 1

C C

H H

O

O

O

O

monomer 2

C

H
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O
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36 The structural formula of methyl propane is CH3CH(CH3)CH3. 
 

The equation represents the reaction of methyl propane with chlorine. 
 

C4H10  +  Cl 2    C4H9Cl  +  HCl 
 

How many structural isomers with the molecular formula C4H9Cl can be formed from this 
reaction? 

A 1 B 2 C 3 D 4 
 
 
37 Which statements describe disadvantages of manufacturing ethanol by fermentation? 
 

1 The process uses a renewable resource. 

2 The process produces impure ethanol. 

3 The process requires a high temperature. 

4 The process is slow. 
 

A 1 and 3 B 1 and 4 C 2 and 3 D 2 and 4 
 
 
38 Nylon is made in a polymerisation reaction. 
 

Which row describes the type of polymerisation and identifies the other product of the reaction? 
 

 type of 
polymerisation other product 

A addition water 

B addition none 

C condensation water 

D condensation none 
 
 
39 Which ion forms a green precipitate with aqueous sodium hydroxide that dissolves in an excess 

of aqueous sodium hydroxide? 

A Ca2+ B Cr3+ C Cu2+ D Fe2+ 
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IGCSE CHEMISTRY • EXERCISE SHEET

11.7 Carboxylic acids

Name: Class: Date: Total: 7 marks

KEY WORDS ester酯 • carboxylic acids羧酸 • ethanoic acid乙酸 • oxidation氧化 • salt盐

Objective
Build the skills to answer exam questions on carboxylic acids 羧酸 — the –COOH
group, the reactions of ethanoic acid 乙酸, making it by oxidation 氧化 of ethanol,
and esters 酯.

You must be able to:

• give the reactions of carboxylic acids (with metals, bases, carbonates)
• describe making ethanoic acid by oxidising ethanol
• describe the formation of an ester

1 Worked examples

Reactions of ethanoic acid

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14

acidic (more H+) neutral alkaline (more OH−)

lower pH = more acidic pH 7 = neutral higher pH = more alkaline

Carboxylic acids contain –COOH and behave as (weak) acids

IGCSE Chemistry • 11.7 Carboxylic acids 1
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+ +
+

+ +

− −

−
−

−

strong acid
fully split into ions (e.g. HCl)

HA HA HA

HA HA

+ −

weak acid
mostly molecules, few

ions (e.g. ethanoic acid)

Carboxylic acids are weak acids

• – metal → ethanoate salt + hydrogen.
• – base → salt + water; + carbonate → salt + water + CO2.
• made by: oxidising ethanol (acidified KMnO4, or bacteria → vinegar).
• – alcohol (acid catalyst) → an ester.

2 Practice
2.1 State the functional group in a carboxylic acid. [1]

2.2 Name the type of compound formed when a carboxylic acid reacts with an alcohol.[1]

IGCSE Chemistry • 11.7 Carboxylic acids 2
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3 Exam-style questions
3.1 Ethanoic acid reacts with a carbonate to give a salt, water and: [1]

• A hydrogen
• B oxygen
• C carbon dioxide
• D chlorine

3.2 Ethanoic acid can be made by oxidising ethanol.

(a) Name a reagent that oxidises ethanol to ethanoic acid. [1]

(b) Name the everyday product made when ethanol is oxidised by bacteria. [1]

3.3 Magnesium reacts with ethanoic acid. Name the two products. [2]

IGCSE Chemistry • 11.7 Carboxylic acids 3
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Solutions
2.1 –COOH (the carboxyl group).

2.2 an ester.

3.1 C. Acid + carbonate → salt + water + carbon dioxide.

3.2 (a) acidified potassium manganate(VII).
(b) vinegar.

3.3 magnesium ethanoate; hydrogen.

IGCSE Chemistry • 11.7 Carboxylic acids 4
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35 Which equation represents the formation of poly(propene) from propene? 
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H
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H
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H
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n
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D
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CH3

C

H
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36 Ethene reacts with hydrogen in an addition reaction to form ethane. 
 

Which catalyst is used for this reaction? 

A iron 

B nickel 

C vanadium(V) oxide 

D yeast 
 
 
37 What is produced by the bacterial oxidation of ethanol? 

A ethene 

B sodium ethanoate 

C ethyl ethanoate 

D vinegar 
 
 
38 Which statement about addition polymers or condensation polymers is correct? 

A Addition polymers only contain carbon and hydrogen atoms. 

B One of the monomers used to make a polyester is a diamine. 

C Addition polymers contain carbon–carbon double bonds in the main chain. 

D Water is an additional product in the formation of a protein from amino acids. 
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34 Which structures are structural isomers of each other? 
 

1

H C

H

H

C

H

H

C

H

H

C

H

H

H

2

H C

H

H

C

H

H
H
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C H

H

H

3 4
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H H

C

H

H

C

H

C H

H

H H

H

C

H

H

C

H

H

C

H

C H

H

H

 
 

A 1, 2, 3 and 4 

B 1, 2 and 4 only 

C 1 and 3 only 

D 2 and 4 only 
 
 
35 The structure of an ester is shown. 
 

H C

H

H

C

H O

H

H

H

C O C H

 
 

What is the name of this ester? 

A ethyl methanoate 

B methyl ethanoate 

C propyl methanoate 

D methyl propanoate 
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36 Which row shows the products obtained by the cracking of a large alkane? 
 

 alkene hydrogen water  

A    key 

B     = yes 

C     = no 

D     
 
 
37 Ethanol is produced by the fermentation of aqueous glucose or by the catalytic addition of steam 

to ethene. 
 

Which row shows some advantages and disadvantages of these processes? 
 

 
fermentation of aqueous glucose catalytic addition of steam to ethene 

advantage disadvantage advantage disadvantage 

A 
 

fast reaction 
 

ethanol produced 
continuously 

almost pure 
ethanol formed 

renewable 
raw material 

B 
 

ethanol produced 
in batches 

slow reaction 
 

fast reaction 
 

ethanol produced 
continuously 

C 
 

renewable 
raw material 

ethanol produced 
in batches 

almost pure 
ethanol formed 

slow reaction 
 

D 
 

renewable 
raw material 

dilute aqueous 
ethanol formed 

fast reaction 
 

non-renewable 
raw material 

 
 
38 Propenoic acid is an organic compound that is both an alkene and a carboxylic acid. 
 

The structure of propenoic acid is shown. 
 

C C C

H O

OH

H

H  
 

Which structure represents one repeat unit of the addition polymer formed from propenoic acid? 
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CH3 CH3

H

C

O

A B

O C

H

H

C

COOH

H

D

C

H

C

COOH

H

C

C

H H

H

C

H

C O
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35 The diagrams represent four monomers. 
 

H2N NH2 HOOC NH2 HO NH2 HO OH  
 

The monomers each react in a 1 : 1 ratio with the dicarboxylic acid shown. 
 

HOOC COOH 
 

How many of the four monomers shown can react with the dicarboxylic acid to form a polymer? 

A 1 B 2 C 3 D 4 
 
 
36 Propene undergoes addition reactions with bromine, hydrogen and steam. 
 

Which structures represent a product of these reactions? 
 

H C
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H

C

H

1
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H H
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H

C
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A 1 and 3 B 1 and 4 C 2 and 3 D 3 and 4 
 
 
37 The structures of four compounds are shown. 
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H H C
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Which compounds are members of the same homologous series? 

A 1, 2 and 3 B 1 and 2 only C 1 and 4 D 2 and 4 
 
 
38 Which statement about ethanoic acid is correct? 

A Ethanol is reduced by bacteria to produce ethanoic acid. 

B Ethanoic acid reacts with magnesium to produce a salt of formula CH3COOMg. 

C Ethanoic acid and methanol react in the presence of an acid catalyst to produce 
ethyl methanoate. 

D Ethanol reacts with acidified aqueous potassium manganate(VII) to produce ethanoic acid. 
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6 Compound E shown in Fig. 6.1 is an ester.

CH3 CH2 CH2

CH2 CH3

O

O

C

Fig. 6.1

 (a) On Fig. 6.1, draw a circle around all the atoms which make up the ester linkage. [1]

 (b) Name compound E.

 .............................................................................................................................................  [1]

 (c) Deduce the empirical formula of compound E.

 .............................................................................................................................................  [1]

 (d) Compound E is produced when two different compounds react together in the presence of a 
catalyst.

  (i) Name the two compounds that react together to produce compound E.

1 .........................................................................................................................................

2 .........................................................................................................................................
 [2]

  (ii) Suggest a suitable catalyst for this reaction.

 .....................................................................................................................................  [1]

 (e) Determine the number of unbranched esters which have the molecular formula C5H10O2 .

 .............................................................................................................................................  [1]

 (f) All unbranched esters with the molecular formula C5H10O2 combust completely to form 
carbon dioxide and water only.

  Write the symbol equation for the complete combustion of C5H10O2 .

 .............................................................................................................................................  [1]

 [Total: 8]
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6 This question is about organic compounds.

 (a) Organic compound Q has the following composition by mass.

C, 50.00%;  H, 5.56%;  O, 44.44%

  Calculate the empirical formula of compound Q.

 empirical formula = .............................. [3]

 (b) Organic compound R has the empirical formula CHO and a relative molecular mass of 116.

  Determine the molecular formula of compound R.

 molecular formula = .............................. [1]

 (c) Carboxylic acids react with alcohols to form esters.

  (i) Name the other product that is formed when a carboxylic acid reacts with an alcohol.

 .............................................................................................................................................  [1]

  (ii) Name the type of catalyst that is used when a carboxylic acid reacts with an alcohol.

 .............................................................................................................................................  [1]

  (iii) Ester S has the structural formula CH3CH2COOCH2CH2CH2CH3.

   Name the carboxylic acid and the alcohol which react together to form ester S.

carboxylic acid  ...........................................................................................................................

alcohol  .......................................................................................................................................

[2]
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 (d) Fig. 6.1 shows part of a polymer structure.

H

CH3

C

H

CH3

C

H

CH3

C

H

CH3

C

H

CH3

C

H

CH3

C

Fig. 6.1

  (i) Name the type of polymerisation that is used to produce this polymer.

 .....................................................................................................................................  [1]

  (ii) Suggest why it is not possible to write the molecular formula of this polymer.

 .....................................................................................................................................  [1]

  (iii) State the number of monomer units that are needed to make the part of the polymer 

structure shown in Fig. 6.1.

 .....................................................................................................................................  [1]

  (iv) Draw the displayed formula of the monomer used to make this polymer.

[2]
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 (e) Fig. 6.2 shows part of the general structure of an amino acid.

H

R

C

Fig. 6.2

  (i) Complete Fig. 6.2 to show all the atoms and all the bonds in the two functional groups of 

the amino acid. [2]

  (ii) Part of a natural polyamide structure is shown in Fig. 6.3.

H

N

H

N

O

C C

H O

N

O

C

Fig. 6.3

   On Fig. 6.3, draw a circle around one amide linkage. [1]

  (iii) State the name given to natural polyamides made from amino acids.

 .....................................................................................................................................  [1]

[Total: 17]
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13 Water is added to anhydrous copper(II) sulfate in a test-tube. 
 

The mixture becomes hot. 
 

Which type of reaction and reaction pathway diagram apply to this reaction? 
 

 type of reaction reaction pathway diagram 

A endothermic energy

progress of reaction

reactants

products

 

B endothermic 
reactants

products

energy

progress of reaction  

C exothermic energy

progress of reaction

reactants

products

 

D exothermic 
reactants

products

energy

progress of reaction  
 
 
14 The equation represents the reaction between ethanoic acid and ethanol. 
 

CH3COOH  +  CH3CH2OH    CH3COOCH2CH3  +  H2O 
 

Which type of reaction does this show? 

A addition 

B neutralisation 

C reduction 

D reversible 
 

13  
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33 The structural formula of methyl ethanoate is CH3COOCH3. 
 

Which compounds are structural isomers of methyl ethanoate? 
 

1 HCOOCH2CH3 

2 CH3CH2COOH 

3 HOCH2CH2CH2OH 
 

A 1, 2 and 3 B 1 and 2 only C 2 and 3 only D 3 only 
 
 
34 What is the total number of covalent bonds in one molecule of propane? 

A 8 B 9 C 10 D 11 
 
 
35 Industrially, ethanol is produced by fermentation or by the reaction of ethene with steam. 
 

Which row is correct? 
 

 fermentation ethene + steam 

A uses a temperature of 100 °C uses a temperature of 350 °C 

B needs the presence of yeast does not need a catalyst 

C slow reaction fast reaction 

D high yield of ethanol low yield of ethanol 
 
 
36 Some properties of an organic compound, J, are listed. 
 

● It is a liquid at room temperature. 

● It is soluble in water. 

● A solution of J reacts with calcium carbonate to form carbon dioxide. 

● A solution of J has a pH of 3. 
 

In which homologous series does J belong? 

A alkane 

B alkene 

C alcohol 

D carboxylic acid 
 
 IGCSE Chemistry: s25 2211  
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33 Methanol reacts with ethanoic acid to form an ester. 
 

What is the displayed formula for this ester? 
 

H C

O

O

A

C

H

H

H H C

O

O

B

C

H

H

C

H

H

H

C C

O

O

C

C

H

H

H

H

H

CH

H

H

H C

O

O

D

C

H

H

C

H

H

H

 
 
 
34 Petroleum can be separated into useful fractions by fractional distillation. 
 

Which row shows a correct use of the named fraction? 
 

 fraction use 

A bitumen lubricant 

B naphtha fuel for home heating 

C kerosene jet fuel 

D refinery gas making chemicals 
 
 
35 Ethane reacts with chlorine in the presence of ultraviolet light. 
 

Which products are formed? 

A Cl CH2CH2Cl and H2 

B 2CH3Cl and H2 

C C2H5Cl and HCl 

D CH2=CH2 and 2HCl 
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IGCSE CHEMISTRY • EXERCISE SHEET

11.8 Polymers

Name: Class: Date: Total: 8 marks

KEY WORDS polymer聚合物• polyamides聚酰胺• repeat unit重复单元• monomers单体• condensation缩聚

Objective
Build the skills to answer exam questions on polymers 聚合物 — addition 加聚 and
condensation 缩聚 polymerisation, the repeat unit 重复单元, and plastics in the
environment.

You must be able to:

• describe addition polymerisation and draw a repeat unit
• compare addition with condensation polymerisation (polyamides, polyesters)
• discuss the disposal problems of plastics

1 Worked examples

Addition polymerisation

n × C C

H

H

H

H

ethene (monomer)

join up

n

C C

H

H

H

H

poly(ethene) repeat unit

In addition polymerisation the C=C bonds open and monomers join — no other
product

C C

H

H

H

H

H

H

ethane C2H6

saturated: single C–C bond

C C

H

H

H

H

ethene C2H4

unsaturated: C=C double bond

Addition polymers form from unsaturated monomers

IGCSE Chemistry • 11.8 Polymers 1
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• monomer: small unit; polymer: the long chain; repeat unit: the part that
repeats.

• condensation: monomers join and a small molecule (water) is lost — polyamides
(nylon), polyesters (PET).

2 Practice
2.1 Define a polymer. [1]

2.2 Name the monomer used to make poly(ethene). [1]

3 Exam-style questions
3.1 In addition polymerisation, the number of products formed is: [1]

• A one (the polymer only)
• B two
• C three
• D none

3.2 Poly(ethene) is made from ethene.

(a) State what happens to the C=C double bonds during polymerisation. [1]

(b) Draw the repeat unit of poly(ethene). [2]

3.3 Many plastics are not biodegradable. State two problems this causes for the environ-
ment. [2]

IGCSE Chemistry • 11.8 Polymers 2
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Solutions
2.1 a very large molecule made from many small molecules (monomers) joined together.

2.2 ethene.

3.1 A. Addition polymerisation makes only the polymer (no other product).

3.2 (a) the double bonds open up so the monomers can join together.
(b) −(CH2 − CH2)− shown in brackets with the continuation bonds.

3.3 any two of: they build up in landfill; they collect in oceans and harm sea life; burning
them releases toxic gases.

IGCSE Chemistry • 11.8 Polymers 3
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35 Which equation represents the formation of poly(propene) from propene? 
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36 Ethene reacts with hydrogen in an addition reaction to form ethane. 
 

Which catalyst is used for this reaction? 

A iron 

B nickel 

C vanadium(V) oxide 

D yeast 
 
 
37 What is produced by the bacterial oxidation of ethanol? 

A ethene 

B sodium ethanoate 

C ethyl ethanoate 

D vinegar 
 
 
38 Which statement about addition polymers or condensation polymers is correct? 

A Addition polymers only contain carbon and hydrogen atoms. 

B One of the monomers used to make a polyester is a diamine. 

C Addition polymers contain carbon–carbon double bonds in the main chain. 

D Water is an additional product in the formation of a protein from amino acids. 
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36 Ethene reacts with hydrogen in an addition reaction to form ethane. 
 

Which catalyst is used for this reaction? 

A iron 

B nickel 

C vanadium(V) oxide 

D yeast 
 
 
37 What is produced by the bacterial oxidation of ethanol? 

A ethene 

B sodium ethanoate 

C ethyl ethanoate 

D vinegar 
 
 
38 Which statement about addition polymers or condensation polymers is correct? 

A Addition polymers only contain carbon and hydrogen atoms. 

B One of the monomers used to make a polyester is a diamine. 

C Addition polymers contain carbon–carbon double bonds in the main chain. 

D Water is an additional product in the formation of a protein from amino acids. 
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35 The diagrams represent four monomers. 
 

H2N NH2 HOOC NH2 HO NH2 HO OH  
 

The monomers each react in a 1 : 1 ratio with the dicarboxylic acid shown. 
 

HOOC COOH 
 

How many of the four monomers shown can react with the dicarboxylic acid to form a polymer? 

A 1 B 2 C 3 D 4 
 
 
36 Propene undergoes addition reactions with bromine, hydrogen and steam. 
 

Which structures represent a product of these reactions? 
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A 1 and 3 B 1 and 4 C 2 and 3 D 3 and 4 
 
 
37 The structures of four compounds are shown. 
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Which compounds are members of the same homologous series? 

A 1, 2 and 3 B 1 and 2 only C 1 and 4 D 2 and 4 
 
 
38 Which statement about ethanoic acid is correct? 

A Ethanol is reduced by bacteria to produce ethanoic acid. 

B Ethanoic acid reacts with magnesium to produce a salt of formula CH3COOMg. 

C Ethanoic acid and methanol react in the presence of an acid catalyst to produce 
ethyl methanoate. 

D Ethanol reacts with acidified aqueous potassium manganate(VII) to produce ethanoic acid. 
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37 The structures of two monomers that are used to make a condensation polymer are shown. 
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Which structure represents one repeat unit of the condensation polymer formed? 
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38 Which item of apparatus is used to measure 25.0 cm3 of aqueous sodium hydroxide? 
 

A B C D

 
 
 
39 Which method is used to obtain copper(II) sulfate crystals from an aqueous solution of 

copper(II) sulfate? 

A chromatography 

B condensation 

C evaporation 

D filtration 
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36 Ethanol can be made by the fermentation of aqueous glucose and by the catalytic addition of 
steam to ethene. 

 
What are two advantages of making ethanol by the catalytic addition of steam to ethene rather 
than by the fermentation of aqueous glucose? 

A faster reaction and renewable raw materials 

B purer product and faster reaction 

C renewable raw materials and continuous process 

D uses more energy and forms a purer product 
 
 
37 The structure of a polymer repeat unit is shown. 
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Which pair of monomers is used to make this polymer? 
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36 Methane forms chloromethane in a photochemical reaction using ultraviolet light. 
 

Which statement about this reaction is correct? 

A Methane is mixed with hydrogen chloride gas, and ultraviolet light prevents a combustion 
reaction. 

B Methane is mixed with hydrogen chloride gas, and ultraviolet light provides the activation 
energy for the reaction. 

C Methane is mixed with chlorine gas, and ultraviolet light prevents a combustion reaction. 

D Methane is mixed with chlorine gas, and ultraviolet light provides the activation energy for the 
reaction. 

 
 
37 Which statement about polymers is correct? 

A Nylon contains the                        linkage. 

B Nylon is a polyester. 

C Propane can be polymerised by addition polymerisation. 

D The linkage in PET contains a carbon–carbon double bond. 
 
 
38 The steps used to separate a mixture of a soluble solid and an insoluble solid are listed. 
 

● A solution is made by adding the mixture to a suitable ......1...... . 

● The mixture is stirred and then poured through a filter funnel lined with filter paper. 

● The insoluble solid is collected on the filter paper as the ......2...... . 
 

Which words complete gaps 1 and 2? 
 

 1 2 

A solute filtrate 

B solute residue 

C solvent filtrate 

D solvent residue 
 
 

C

O

N

H
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36 The structural formula of methyl propane is CH3CH(CH3)CH3. 
 

The equation represents the reaction of methyl propane with chlorine. 
 

C4H10  +  Cl 2    C4H9Cl  +  HCl 
 

How many structural isomers with the molecular formula C4H9Cl can be formed from this 
reaction? 

A 1 B 2 C 3 D 4 
 
 
37 Which statements describe disadvantages of manufacturing ethanol by fermentation? 
 

1 The process uses a renewable resource. 

2 The process produces impure ethanol. 

3 The process requires a high temperature. 

4 The process is slow. 
 

A 1 and 3 B 1 and 4 C 2 and 3 D 2 and 4 
 
 
38 Nylon is made in a polymerisation reaction. 
 

Which row describes the type of polymerisation and identifies the other product of the reaction? 
 

 type of 
polymerisation other product 

A addition water 

B addition none 

C condensation water 

D condensation none 
 
 
39 Which ion forms a green precipitate with aqueous sodium hydroxide that dissolves in an excess 

of aqueous sodium hydroxide? 

A Ca2+ B Cr3+ C Cu2+ D Fe2+ 
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