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Instructions

® Use black ink or ball-point pen.

® Fill in the boxes at the top of this page with your name,
centre number and candidate number.

® Answer all questions.

® Answer the questions in the spaces provided
— there may be more space than you need.

Information

® The total mark for this paper is 60.
® The marks for each question are shown in brackets
— use this as a guide as to how much time to spend on each question.
® Questions labelled with an asterisk (*) are ones where the quality of your
written communication will be assessed
— you should take particular care with your spelling, punctuation and grammar, as
well as the clarity of expression, on these questions.

Advice

® Read each question carefully before you start to answer it.
® Keep an eye on the time.

® Try to answer every question.

® Check your answers if you have time at the end.
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Answer ALL questions

Some questions must be answered with a cross in a box[X. If you change your mind about an
answer, put a line through the box 5¢ and then mark your new answer with a cross [X.

Organic substances
1 Vinegar contains ethanoic acid.
(@) Which of these is a use of vinegar?

Put a cross (X)) in the box next to your answer.

O A fuel

[0 B perfume

[1 C preservative
[0 D soap

(b) An indicator can be used to show that ethanoic acid is acidic.

Give the name of an indicator that can be used and state its colour in the acid.

N I G O oo
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(c) Use the gases from the box to complete the sentences.

Each gas may be used once, more than once or not at all.

carbon dioxide hydrogen nitrogen oxygen

(i) If a bottle of wine is left open, ethanoic acid is formed when

ethanol in the wine is oxidised by ... .

(ii) Ethanoic acid reacts with magnesium to give a gas. When the gas is mixed
with air and ignited with a lighted splint, it gives a squeaky pop.

This Qas iS .. .

(iii) When solid sodium carbonate is added to dilute ethanoic acid,

effervescence occurs. The effervescence is bubbles of ... .
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(d) Ethanoic acid is reacted with ethanol to produce an ester, ethyl ethanoate, and
water.

Write the word equation for this reaction.

(Total for Question 1 = 8 marks)
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Identifying ions
2 Tests are used to identify ions in three salts X, Y and Z.
(@) (i) Inaflame test salt X gives a yellow flame.
What is the metal ion in salt X?

Put a cross (X)) in the box next to your answer.

calcium, Ca?*
lithium, Li*

potassium, K*

I I I R
O N @ >

sodium, Na*

(ii) Describe how a flame test is carried out on a solid.

(b) SaltY is a sulfate.
Salt Y is dissolved in water.
Dilute hydrochloric acid is added to the solution.
Barium chloride solution is then added to the mixture.

Describe what you would see when the barium chloride solution is added.

(c) Salt Z contains iron(lll) ions, Fe3*.

Describe what is seen when sodium hydroxide solution is added to a
solution of Z.

(Total for Question 2 = 8 marks)
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Water
3 (a) An acid can be reacted with a base in a titration experiment.

(i) State the name of the type of reaction when an acid reacts with a base.

(ii) Complete the sentence by putting a cross (X)) in the box next to your
answer.

The general equation for the reaction of an acid with a base is

[0 A acid+ base — alkali + water
[] B acid + base — salt + carbon dioxide

[J C acid + base — salt + water + hydrogen

[l D acid + base — salt + water

(b) A solution of sodium hydroxide is prepared.

The mass of a container with solid sodium hydroxide is determined.

The sodium hydroxide is transferred to a flask.

The mass of the empty container is determined.

The sodium hydroxide is dissolved in water and the volume made up to 2 dm?®.

The results are
mass of container + solid sodium hydroxide = 17.129g
mass of empty container = 7.02g

The results are used to calculate the concentration of the sodium hydroxide
solution.

(i) Calculate the mass of solid sodium hydroxide transferred to the flask.

mass of solid sodium hydroxide = ... . ... g

(i) Calculate the concentration of the sodium hydroxide solution in g dm=.

concentration of sodium hydroxide solution = ... gdm=

7



(c) Some tap water is hard.
The hardness is caused by metal ions dissolved in the water.

(i) Give the name of a metal ion that causes tap water to be hard.

P 4 4 6 8 5 A 0 8 2 0



(iii) The hardness in a water sample can be measured by finding the volume of
soap solution needed to form a permanent lather with a known volume of

the water.

The hardness in three types of water, A, B and C, was measured.
Fresh samples of A, B and C were boiled and allowed to cool.
The hardness in the boiled samples was then measured.

The table shows the results.

volume of soap solution needed / cm?

type of
water original sample boiled sample
A 2 2
5 18 18
C 14 2

Hard water can be temporary hard water or permanent hard water.
Water A is soft water.

Explain, using the results in the table, the type of hardness in water B and in
water C.

(Total for Question 3 = 10 marks)
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Ethanol and homologous series
4 (a) Ethanolis produced by the fermentation of glucose solution.

(i) Give the name of the substance added to the glucose solution to provide the
enzymes needed for fermentation.

(ii) Fermentation produces a dilute solution of ethanol.

Which process is used to obtain a concentrated solution of ethanol from this
dilute solution?

Put a cross (X)) in the box next to your answer.

cracking

crystallisation

O 0O o o

A
B
C filtration
D fractional distillation

(iii) Alcoholic drinks contain ethanol.
State the effect of drinking alcohol on a person’s reaction times.

10
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(b) Propane, CH, and butane, CH, , are members of the same homologous series,

called the alkanes.

10/

(i) Explain why both propane and butane are alkanes.

(ii) Draw the structure of a molecule of butane, C H

JHo showing all covalent bonds.

(c) Write the balanced equation for the combustion of methane, CH,, in oxygen to
form carbon dioxide and water.

(Total for Question 4 = 10 marks)
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Fertilisers
5 (a) Nitrogen reacts with hydrogen to form ammonia.
(i) Which of these is the balanced equation for this reaction?

Put a cross (X)) in the box next to your answer.

— [0 A N +3H = NH,
— 1 B N,+H, = NH,
— [0 € N,+3H, = 2NH,
— [ D N +H, = NH,
(i) State the meaning of the symbol = in an equation.

(b) Ammonia is used in the manufacture of some fertilisers.

(i) The table shows information about three fertilisers manufactured from

ammonia.
substance % by mass of nitrogen % by mass of oxygen
ammonium nitrate 35 60
ammonium sulfate 21 48
urea 47 27

Use the information in the table to explain why urea might be the best
fertiliser.

12
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(ii) When rivers flow through areas where fertilisers have been spread on the
land, plants and animals that live in the rivers can be affected.

Explain how this happens.

13
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*(c) A student is told to prepare pure, dry crystals of ammonium sulfate.
The student is told to carry out the experiment in four stages.

Stage 1: take 25.0 cm?® of ammonia solution

Stage 2: find the volume of sulfuric acid that is needed to neutralise the ammonia solution
Stage 3: use this result to prepare an ammonium sulfate solution
Stage 4: prepare pure, dry crystals of ammonium sulfate from this solution

Describe how the student should carry out this experiment.

Some of the following apparatus may be used in the experiment.

indicator

(Total for Question 5 = 12 marks)
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Electrolysis

6 A solution of sodium chloride contains the four ions shown in the box.

Na* Cl OH- H*

(@) The sodium chloride solution is electrolysed.

Give the formulae of the two ions that will be attracted to the positively charged
electrode.

(b) Complete the sentence by putting a cross (X)) in the box next to your answer.

When molten lead bromide is electrolysed the products are

[J A lead and hydrogen

[J B hydrogen and bromine
[J € hydrogen and oxygen
[0 D lead and bromine

(c) During electrolysis, oxidation takes place at the anode and reduction takes place
at the cathode.

Explain, in terms of electrons, what is meant by oxidation and reduction.

15
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*(e) Carbon electrodes were placed in copper chloride powder.

Some more copper chloride was dissolved in water to make a solution and

carbon electrodes were placed in this solution.

In both cases the electrodes were connected to a direct current supply.

6V d.c.

6V d.c.

supply ’_O supply O_‘

copper chloride

powder ~ - ] -

The following results were obtained.

substance tested observation at the

cathode (-)
copper chloride powder no change
copper chloride solution red-brown solid formed

16
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copper chloride

no

solution

observation at the
anode (+)

change

bubbles of a yellow-green gas
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Explain the results shown in the table for copper chloride powder and the copper
chloride solution.

(Total for Question 6 = 12 marks)

TOTAL FOR PAPER = 60 MARKS
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