Hydrocarbons (revision)
1.

Give the systematic name for each of the following hydrocarbons.
(a)

(b)

(c)

(d)

(e)

(f)

(g)

(h)

(i)

(j)

(k)

(l)
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2.

Draw a structural formula for each of the following hydrocarbons.
(a) methylpropane
(b) ethylhexane
(c) 2,2,4-trimethylpentane
(d) 2-methyl-3-ethylheptane
(e) pent-l-ene
(f) 4,4-dimethyloct-1-ene
(g) 2,3-dimethylbut-2-ene
(h) 4-methylhex-2-ene
(i) penta-1,3-diene
(j) ethylcyclohexane
(k) cyclopentene
(l) 1,3-dimethylcyclopentane

3.

A ratio line can be used to illustrate the carbon to hydrogen ratio in
different hydrocarbons.

A
Methane would appear at point A.
At what value would each of the following hydrocarbons appear?
(a) ethane
(b) methylpropane
(c) 3,3-dimethylhex-1-ene
(d) methylcyclohexane
(e) cyclopentene
(f) buta-1,3-diene
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4.

A structural formula for 2-methylbutane is:

The structural formula can be written
without bonds and using brackets to show the
position of a branch.

CH3CH(CH3)CH2CH3

Give the systematic name for each of the following hydrocarbons.
(a) CH3CH2C(CH3)2CH2CH3
(b) CH3CH(CH3)CH(CH3)CH(CH3)2
(c) (CH3)2CHCH(CH3)CH2CH3
(d) C(CH3)4
(e) CH2CHCH2CH3
(f) (CH3)3CCHCHCH3
(g) (CH3)2CCH2
(h) (CH3)3CCHCH2

5.

Draw a structural formula for each of the following
hydrocarbons and give the systematic name.
(a) the three straight-chain isomers of 1,2-dimethylcyclobutane
(b) the two straight-chain isomers of cyclopentene
(c) the three isomers of C5H12
(d) the five isomers of C4H8
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Reactions of alkenes (revision)
1.

(a) One mole of a straight-chain hydrocarbon Y with four carbon atoms
per molecule reacts with one mole of bromine.
What can be concluded from this reaction?
(b) An unbranched hydrocarbon Z with six carbon atoms per molecule
has a general formula CxHy. Z does not immediately decolourise
bromine solution.
Give a name for Z .

2.

The following table gives information about the addition of bromine to
four different hydrocarbons.
Molecular formula
of hydrocarbon

Compound formed on
reaction with bromine

A
B

C6H12
C6H12

C6H12Br2
No product formed

C

C6H10
C6H10

C6H10Br4

D

C6H10Br2

Draw a possible structural formula for each of the hydrocarbons A, B, C
and D.
3. (a)

Draw the full structural formula for the product when each of the
following hydrocarbons is bubbled through bromine solution.
i)

ii)

(b) What name is given to the kind of reaction that takes place?
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4.
chloroethane

H2
!

Y
"

X

(a) Draw the full structural formula for compound X.
(b) Name reagent Y.

5.

In the commercial production of monochloroethene, the initial stage is
the direct chlorination of ethene to form an intermediate compound
known as EDC.
ethene

+

chlorine

"

EDC

The EDC is then purified and converted to monochloroethene and
hydrogen chloride by a thermal cracking process.
At certain temperatures, monochloroethene recombines with hydrogen
chloride to produce an isomer of EDC.
(a) What type of chemical reaction is involved in the direct chlorination
of ethene?
(b) Draw a structural formula for
i) monochloroethene,
ii) the intermediate compound known as EDC,
iii) the isomer of EDC produced by monochloroethene recombining
with hydrogen chloride.
6.

Compound Q is an unbranched hydrocarbon that reacts as follows.
H2 + nickel catlyst
C6H11Br
!
C6H10
"
C6H12
heat, pressure
P
Q
R
(a) Given that compound R does not undergo further addition, draw a
structural formula for each of P, Q and R.
(b) What reagent would be used to convert Q to P?
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Alcohols
1.

Give the systematic name for each of the following alcohols.
(a)

(b)

(c)

(d)

(e)

(f)

2.

Draw a structural formula for each of the following alcohols.
(a) butan-l-ol
(b) 2-methylhexan-3-ol
(c) 2,3-dimethylpentan-l-ol
(d) 3,3-dimethylbutan-2-ol

3.

Ethane-1,2-diol is a dihydric alcohol used as anti-freeze for car cooling
systems.
(a) Draw the full structural formula for ethane-1,2-diol.
(b) Suggest what is meant by a dihydric alcohol.

4.

Two isomeric straight-chain alcohols, each having four carbon atoms, are
known.
(a) Draw a structural formula for each of these alcohols.
(b) Draw a structural formula for the isomeric branched-chain alcohol.
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5.

The addition reaction between steam and ethene is of industrial
importance.
+

H2 O

!

?

(a) Name the product of this reaction.
(b) Give another name for this type of reaction.

6.

(a) When butan-2-ol is passed over heated aluminium oxide, the elements
of water are lost from adjacent carbon atoms and a double bond is
formed.
hot Al2O3
"
A
+
B
heat
butan-2-ol
i)

Draw a structural formula for each of the isomeric hydrocarbons
A and B.
ii) Suggest a name for the kind of reaction that takes place.
(b) Isomers of pentanol can undergo a similar reaction.
i) Name the TWO straight-chain isomers that form one product.
ii) Name the straight-chain isomer that forms two products.
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Carboxylic acids
1.

Give the systematic name for each of the following carboxylic acids.
(a)

(b)

(c)

(d)

(e)

(f)

2.

Draw a structural formula for each of the following acids.
(a) ethanoic acid
(b) 2-methylpentanoic acid
(c) 4,4-dimethylhexanoic acid

3.

(a) Draw a structural formula for butanoic acid.
(b) Draw a structural formula for an isomeric acid of butanoic acid.

4.

For each of the following reactions
i) write a word equation,
ii) write a balanced equation.
(a) magnesium with ethanoic acid
(b) sodium hydroxide with methanoic acid
(c) copper(II) oxide with propanoic acid
(d) potassium carbonate with butanoic acid
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Esters (i)
1.

Name each of the following esters.
(a)

(b)

(c)

(d)

2.

Draw a structural formula for each of the following esters.
(a) ethyl ethanoate
(b) propyl butanoate

3.

Name the ester that is formed from each of the following parent alcohols
and carboxylic acids.
(a) ethanol / methanoic acid
(b) methanol / propanoic acid
(c) CH3CH2OH / CH3COOH
(d) CH3CH2CH2OH / HCOOH

4.

Name the products of the breakdown of each of the following esters.
(a) ethyl propanoate
(b) methyl ethanoate
(c)

(d)

5.

A carbon compound has the formula HCOOCH3.
(a) Name this compound.
(b) The compound can be broken up on treatment with sodium
hydroxide solution.
Name the TWO products of this reaction.

6.

The ester opposite can be broken down
when warmed with concentrated
sulphuric acid.
Name the TWO products of this reaction.

7.

(a) Draw a structural formula for the TWO esters that are isomers of
propanoic acid.
(b) Name each of the esters.
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Esters (ii)
1.

Preparation of ethyl ethanoate from ethanoic acid and ethanol results in
an equilibrium mixture.
+

+ H2O
MIXTURE
pour into water

SOLUBLE
X

INSOLUBLE
Y

(a) Name the kind of reaction that takes place in the preparation.
(b) Name the substance(s) present at X and Y.
2.

(a) Salicylic acid occurs in the form of its methyl ester as a constituent of
oil of wintergreen.
The formula for salicylic acid may be represented:

Draw a structural formula for the ester formed when salicylic acid
reacts with methanol.
(b) Acetylsalicylic acid is widely used as a pain killer under its
commercial name "Aspirin".
The formula may be written as:

i)
ii)

What is meant by hydrolysis?
Draw structural formulae for the products of the hydrolysis of
Aspirin.
iii) Suggest why Aspirin tablets which are kept for many months,
especially in hot and humid climates, often smell of vinegar
(ethanoic acid).
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3.

The artificial sweetener,
aspartame, is a methyl
ester of the dipeptide
shown.
Draw a structural formula
for aspartame.

4.

Part of a workcard outlining the laboratory preparation of an ester is
shown.
PREPARATION OF AN ESTER.
1.
2.

Mix 1 cm3 of the alcohol with 1 cm3 of the carboxylic acid
in a test tube.
Wrap a piece of paper soaked in cold water around the
test tube and hold in place as shown in the diagram.

3.
Paper soaked in water

4.

Elastic band
Mixture

5.

After 20 minutes, pour the contents of the
test tube into a beaker containing sodium
hydrogencarbonate solution.

(a) Write down appropriate instructions for Steps 3 and 4 to complete the
workcard.
(b) What is the purpose of the paper soaked in water at the mouth of the
test tube?
(c) What evidence, apart from smell, shows that a new substance is
formed?
(d) Why are the contents of the test tube added to sodium
hydrogencarbonate solution rather than just water?
5.

(a) Give TWO reasons why esters are commonly found in perfumes.
(b) i) Explain why esters are good solvents for many compounds that
are insoluble in water.
ii) Give TWO uses based on this fact.
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Fats and oils
1.

(a) Give TWO reasons why fats and oils can be a useful part of a
balanced diet.
(b) Explain why oils tend to have lower melting points than fats.

2.

The structure of an oil can be represented as shown.

(a) Draw the structure of the fat that could be produced by "hardening"
this oil.
(b) What is the effect of hardening on the melting point of this oil?
(c) Name the kind of chemical reaction that takes place during the
hardening process.
3.

The breakdown of fats produces fatty acids and glycerol.
(a) Draw a structural formula for glycerol.
(b) State the ratio of glycerol molecules to fatty acid molecules in the
product mixture.

4.

A triglyceride breaks up to produce only glycerol and palmitic acid.

palmitic acid.
(a) To which set of compounds do triglycerides belong?
(b) Draw a structural formula for the triglyceride.
(c) Explain whether the triglyceride is likely to be a fat or an oil.
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5. Mutton fat contains a compound called tristearin.

Tristearin is broken down in the body during digestion.
(a) Name the kind of reaction that takes place.
(b) The break down of tristearin produces a fatty acid.
i) Is the fatty acid saturated or unsaturated?
ii) Name the other product of this reaction.
6.

Two reactions are involved in the making of soaps from fats and oils.
(a) Name the type of reaction that takes place when the fats/oils
are broken down to produce fatty acids and glycerol.
(b) Name the type of reaction that takes place in the second step.

7.

(a) Describe the structure of the compounds that are the main constituents
of soaps.
(b) Explain the cleansing action of soap on an oil stain.

8.

The meaning of the words with the prefix ‘hydro’ is usually linked with
water.
State what is meant by
(a) hydrophobic,
(b) hydrophilic.

9.

(a) What is meant by hard water?
(b) What problem is caused with the use of soaps in hard-water areas?
(c) What is the advantage of using a detergent rather than a soap in hardwater areas?
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10. When comparing the structure of a soap and a detergent
(a) state an important similarity,
(b) state an important difference.
11. Mayonnaise is a stable emulsion of vegetable oil and vinegar with egg
yolk.
(a) What is meant by an emulsion?
(b) Explain why the emulsifier in egg yolk prevents the oil and vinegar in
mayonnaise from separating into layers.
12. Glycerol monostearate is an emulsifier that is used to give ice cream its
smooth texture.
The structure can be represented:

How does the structure of the compound enable it to act as an emulsifier?
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Proteins
1. (a)

Give TWO reasons why proteins are an essential part of a balanced
diet.
(b) What kind of molecules are formed by the hydrolysis of proteins?
(c) Name FOUR elements found in all proteins.

2. Glycine is an amino acid with the following structure.

(a) Draw the structure of three repeating units in the polymer that would
be formed from glycine.
(b) What kind of reaction would be taking place?
(c) The body cannot make all the amino acids required for proteins
and is dependent on dietary protein for the supply of certain amino
acids.
What name is given to such amino acids?
3. The diagram shows how amino acids are linked together in a protein.

(a) Draw the structure of the part of the molecule known as the peptide
link.
(b) i) How many different amino acids would be produced in the
breakdown of this part of the polymer?
ii) Draw a structural formula for each of these amino acids.
iii) What kind of reaction would be taking place?
4.

Enzymes are responsible for catalysing most of the reactions that take
place in a cell, e.g. the hydrolysis of fats, sugars and proteins.
(a) To which set of compounds do enzymes belong?
(b) Use diagrams to describe how an enzyme could catalyse a specific
reaction occurring in a cell.
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5.

The artificial sweetener, aspartame, has the strucure shown.

Aspartame's sweetness depends on the shape and structure of the
molecule. Two amino acids, aspartic acid and phenylalanine, are formed
when it is hydrolysed.
(a) Draw a structural formula for each of the amino acids produced
during hydrolysis.
(b) Suggest a reason why aspartame is not used in food that will be
cooked, but can be used in cold drinks.
6.

Maltase is an enzyme that has optimum activity in alkaline conditions.
(a) Why does maltase catalyse the hydrolysis of maltose but not the
hydrolysis of sucrose?
(b) Why does maltase lose its ability to act as a catalyst in acid
conditions?
(c) State another factor that can affect the efficiency of an enzyme.
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Plastics and fibres
1.

Polymerisation occurs between the following two compounds.

B

A

(a) To which classes of organic compounds do each of A and B belong?
(b) What type of polymerisation occurs between these two compounds?
(c) Draw the structure of part of the polymer chain showing how two of
each of the monomer units have joined together.
2.

Terylene is a synthetic polymer. It is made from the two monomers shown.

(a) Name the small molecule that is usually a product in a
condensation reaction.
(b) Draw the structure of part of the polymer showing how two of each of
the monomer units have joined together.
(c) What type of polymerisation occurs between these two compounds?
3.

The diagram shows part of the structure of a polyester molecule.

(a) Draw the structure of the repeating unit.
(b) Draw a structural formula for the TWO monomers used to make the
polyester.
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4.

Caprolactam is an intermediate in the manufacture of nylon.
The structure of caprolactam is:

caprolactam

(a) i)

In a polymeriser, water reacts with a small percentage of the
caprolactam, opening the ring by hydrolysis and producing
a molecule with two different functional groups.
Draw a structural formula for each of the molecules produced.
ii) This molecule initiates a chain reaction with other caprolactam
molecules. As a result, each ring is opened and the molecules
join head to tail, to form a polymer. This is called nylon 6.
Draw the structure of part of the polymer showing three
repeating units.
(b) The structure of nylon 6,6 is:

i)
ii)

Draw the structure of the repeating unit of nylon 6,6.
Draw a structural formula for the TWO monomers from
which nylon 6,6 is made.
iii) What type of polymer is nylon 6,6?
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Carbonyl compounds
1.

Give the systematic name for each of the following carbonyl compounds.
(a)

(b)

(c)

(d)

(e)

(f)

(g)

(h)

2.

Draw a structural formula for each of the following carbonyl compounds.
(a) methanal
(b) propanone
(c) 3-ethylhexanal
(d) 3,3-dimethylhexan-2-one

3.

Compounds A and B are straight-chain isomers of pentan-2-one.
Both also contain a carbonyl group.
(a) Draw a structural formula for each of the compounds A and B.
(b) Name isomers A and B.
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4.

(a) Draw a structural formula for propanal.
(b) To which homologous series does propanal belong?
(c) i) Does propanal have an isomer that belongs to the same
homologous series?
ii) Explain your answer.
(d) i) Draw a structural formula for an isomer of propanal that is in a
different homologous series.
ii) To which homologous series does this isomer belong?

5.

When ozone, O3, is bubbled into a solution of a straight-chain alkene, an
ozonide is formed. This compound decomposes on treatment with water.
The reaction can be represented:
O3

H2 O

!

!

+
X

(

and

+
Y

are hydrogen atoms or alkyl groups.)

(a) To which homologous series do the substances X and Y belong?
(b) i) Give the systematic name for each of the products X and Y
that would be formed if propene was used in the above reaction
sequence.
ii) Name an alkene that would react in this way to give one product
only.
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Primary, secondary and tertiary alcohols
1. State whether each of the following is a primary, secondary or a tertiary
alcohol.
(a)

(b)

(c)

(d)

(e)

(f)

2.

State whether each of the following is a primary, secondary or tertiary
alcohol.
(a) butan-2-ol
(b) pentan-1-ol
(c) 2-methylbutan-l-ol
(d) 3,3-dimethylpentan-2-ol
(e) ethylpentan-3-ol
(f) 2,3,3-trimethylhexan-2-ol

3.

Copy the following carbon skeleton three times and add one hydroxyl
group to each to make a primary, secondary and tertiary alcohol.
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Oxidation of carbon compounds
1.

Name the type of alcohol
(a) that can be oxidised to produce an aldehyde,
(b) that can be oxidised to produce a ketone,
(c) that cannot be oxidised to produce a carbonyl compound.

2.

(a) Name TWO oxidising agents that can be used to produce a carbonyl
compound from an alcohol.
(b) Describe what is observed in each of the reactions.

3.

Name the alcohol that can be used to prepare each of the following
carbonyl compounds
(a) methanal
(b) butanal
(c) pentan-2-one
(d) pentan-3-one

4.

Draw a structural formula for the carbonyl compound
(a) that is formed by the oxidation of hexan-1-ol,
(b) that is formed by the oxidation of hexan-2-ol.

5.

(a) Name THREE oxidising agents that can be used to distinguish an
aldehyde from a ketone.
(b) Describe what is observed when the test shows an aldehyde is present.

6.

alcohol X

"

compound Y

"

(a) Name alcohol X.
(b) Draw a structural formula for compound Y.
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7.

C3H7OH
A

"

C3H6O
B

Ketone B can be obtained from alcohol A.
(a) Draw a structural formula for each of A and B.
(b) Name the type of reaction taking place.
8.

Primary alcohols may be oxidised to carboxylic acids in two stages.
(a) Draw a structural formula for each of the products obtained by the
oxidation of 2-methylbutan-1-ol.
(b) Name each of the products.

9.

What happens to the oxygen to hydrogen ratio in the oxidation of alcohols
and aldehydes?

10. An alcohol X, on mild oxidation, gives a compound Y, of molecular mass
72. Compound Y can not be oxidised further.
(a) Draw a structural formula for each of X and Y.
(b) Give the systematic name for alcohol X.
(c) Is X a primary, secondary or tertiary alcohol?
11.
C6H12O

oxidation
"

cyclohexanone

compound A
(a) Draw a structural formula for cyclohexanone.
(b) Name compound A.
12. Butanone can be formed by the catalytic dehydrogenation of butan-2-ol.
butan-2-ol

zinc oxide
"
catalyst

butanone

+

hydrogen

(a) Give another name for this type of reaction.
(b) Why does catalytic dehydrogenation not occur if the butan-2-ol is
replaced by methylpropan-2-ol?
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13. Acrolein is a feedstock for the production of useful organic compounds.
Acrolein can take part in both oxidation and reduction reactions.
reaction A
oxidation
C3H4O

compound X

reaction B
reduction

(a) Draw a structural formula for acrolein.
(b) Why can reaction B be classified as reduction?
(c) Compound X has an isomer that belongs to a different homologous
series and has no effect on Benedict's solution.
Draw a structural formula for this isomer.
14. Butan-l-ol can be converted into compound X in two stages.

butan-l-ol

butanal

compound X
(a) Draw a structural formula for
i) an isomer of butanal that belongs to the same homologous
series,
ii) an isomer of butanal that belongs to a different homologous
series.
(b) Name the type of chemical reaction taking place at each of the steps
(c) Name a reagent that could be used to convert butanal to compound X.
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