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INSTRUCTIONS
• Use black ink. You can use an HB pencil, but only for graphs and diagrams.
• Write your answer to each question in the space provided. If you need extra space use 

the lined pages at the end of this booklet. The question numbers must be clearly shown.
• Answer all the questions.
• Where appropriate, your answer should be supported with working. Marks might be 

given for using a correct method, even if your answer is wrong.

INFORMATION
• The total mark for this paper is 100.
• The marks for each question are shown in brackets [ ].
• Quality of extended response will be assessed in questions marked with an asterisk (*).
• This document has 32 pages.

ADVICE
• Read each question carefully before you start your answer.

You must have:
• the Data Sheet for Chemistry A

You can use:
• a scientific or graphical calculator
• an HB pencil
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Section A

You should spend a maximum of 20 minutes on this section.

Write your answer to each question in the box provided.

1 All organic compounds have covalent bonds.

What is the electrostatic attraction in a covalent bond between?

 A A shared pair of electrons and the nuclei of the bonded atoms

 B Cations and delocalised electrons

 C Oppositely charged ions

 D Two molecules

Your answer 
[1]

2 Hydrogen reacts much more readily with alkenes than with alkanes.

Why is this?

 A Alkenes are polar molecules whereas alkanes are not.

 B All atoms in an alkane have a full outer shell of electrons.

 C The bond enthalpy of C–C �Y�Y bonds is higher than that of �V�V bonds.

 D The bond enthalpy of C–C �Y�Y bonds is lower than that of �V�V bonds.

Your answer 
[1]
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14 The structures of 3 compounds, 1, 2 and 3, are shown below.

Which compound(s) would produce a carbon-13 NMR spectrum with 2 peaks?

HO

OH

1 2 3

 A 1, 2 and 3

 B Only 1 and 2

 C Only 2 and 3

 D Only 1

Your answer 
[1]

15 Polymers, such as poly(chloroethene), shown below, are difficult to dispose of.

C

H

H H

Poly(chloroethene)

C

Cl

Which statement(s) is/are true about poly(chloroethene)?

 1 It is a photodegradable or biodegradable polymer.

 2 When incinerated, it produces toxic waste products which need to be removed.

 3 It can be recycled and processed for use as an organic feedstock.

 A 1, 2 and 3

 B Only 1 and 2

 C Only 2 and 3

 D Only 1

Your answer 
[1]
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(b) Complete the flowchart by filling in each box.

bromoethane

C

H

H

BrH3C

nitrile

C C

H

H

NH3C

amine

aminecarboxylic acid

alcohol

reagent(s)

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

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

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

reagent(s)

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

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

reagent(s) reagent(s)

reagent(s)

 [9]
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19* Alkenes and carbonyl compounds take part in addition reactions.

Describe one addition reaction of an alkene and one addition reaction of a carbonyl compound. 
Include reagents and reaction mechanisms. [6]

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Extra answer space if required.

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

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

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

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

 ..........................................................................................................................................................
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20 This question is about carboxylic acids and esters.

(a) Short-chain carboxylic acids, such as methanoic acid, HCOOH, are soluble in water.

Explain, with a labelled diagram, how HCOOH interacts with water when it dissolves.

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

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

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

(b) Ester F has the structure shown below.

O

Ester F

O

(i) What is the systematic name for this ester?

 ..................................................................................................................................................... [1]
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(ii) Another student suggests that adding aqueous sodium hydroxide would be more effective in 
removing the sulfuric acid catalyst than Na2CO3(aq).

Comment on whether the student’s suggestion is an improvement for the preparation of 
compound H.

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

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

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

(c) Calculate the percentage yield of compound H.

Give your answer to three significant figures.

percentage yield = ............... % [3]

(d) Describe how to purify the impure compound H from the two layers in Step 2.

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

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

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

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

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

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

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

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

 ..................................................................................................................................................... [4]






