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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.
® 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 $¢ and then mark your new answer with a cross [X.

1

Hard and soft water

20 cm? samples of waters, A, B, C and D, are tested for hardness by adding soap
solution and shaking the mixture.
The soap solution is added until a permanent lather is formed.

Each sample of water is tested before and after boiling.
The results are shown.

volume of soap solution needed to

form permanent lather / cm3
water sample

before boiling after boiling
A 0.1 0.1
B 5.0 2.0
C 7.5 7.5
D 3.0 0.1

(@) (i) Which of the water samples is most likely to be pure water?

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

O N w >

(ii) Which water sample is most likely to contain only temporary hardness?

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

O 0O O O
O N W >
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(b) Without using soap solution, describe how you would show that a sample of hard
water contains dissolved solid.
(2)
(c) Explain one method which removes both temporary and permanent hardness
from water.
(2)
(d) Explain a disadvantage of having a domestic water supply that is hard.
(2)
(Total for Question 1 = 8 marks)
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lons

2 (a) The qualitative test for chloride ions in solution is

add dilute nitric acid
then add silver nitrate solution

(i) Describe what you see if this test is carried out on a solution containing chloride ions.

(ii) What is the ionic equation for the reaction that occurs between silver nitrate
solution and potassium chloride solution?

Put a cross (X)) in the box next to your answer.
AgNO, + ClI' — AgCl + NO,

AgNO, + KCl — AgCl + KNO,

Ag*  +KCl— AgCl +K*

5 I ) 6 B B
O Nn w >

Ag® +Cl — Agdl

(i) Doctors often request blood tests. The tests they require to be carried out are
quantitative tests.

Describe the difference between a qualitative and a quantitative test.
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(b) Describe a test to show that aluminium iodide contains aluminium ions.

DO NOT WRITE IN THIS AREA

(Total for Question 2 = 8 marks)
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Ammonia

3 (a) Ammonia gas, NH,, is formed by reacting ammonium chloride, NH,Cl, with
sodium hydroxide, NaOH.

NH,Cl + NaOH —> NaCl + H,O + NH,

In an experiment 4.0 g of sodium hydroxide react completely with
ammonium chloride.

Calculate the maximum volume, in dm?3, of ammonia gas formed at room
temperature and pressure.

(relative atomic masses:H=1.0,N=14,0 =16, Na =23,Cl =35.5

one mole of any gas occupies 24 dm?, measured at room temperature and
pressure)
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(b) Ammonia is manufactured using the Haber process.

The reaction of nitrogen with hydrogen to form ammonia is exothermic.
The process is carried out at 450°C.
This reaction can reach a dynamic equilibrium.

N, +3H, = 2NH,

(i) Explain what is meant by dynamic equilibrium.

(i) Explain why a temperature of 450°C is used for this process even though a
higher temperature would increase the rate of production of ammonia.

(c) When ammonia gas is dissolved in water, an alkaline solution is formed.
State the name and the formula of the ion which causes the solution to be
alkaline.

(Total for Question 3 = 9 marks)
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Electrolysis
4 (a) Which of the following does not conduct electricity?

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

[J A sodium chloride crystals
[] B sodium chloride solution
[ € molten sodium chloride

[ D seawater

(b) Impure copper is purified by electrolysis.

A diagram of the apparatus that can be used is shown.

cathode anode
\ /

N -

electrolyte ~|

I~
G

(i) Describe the use of this apparatus to purify a piece of impure copper.
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(i) During the electrolysis a deposit forms under the anode.

Explain how this deposit forms.

(c) (i) Inthe electrolysis of molten lead bromide, PbBr,, the half equation for the
reaction occurring at the cathode is

Pb* +2 e — Pb

Explain what type of reaction is shown in this equation.

(ii) Bromine, Br,, is formed at the anode.
Write the half equation for the reaction occurring at the anode.

(Total for Question 4 = 11 marks)
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Ethanoic acid

5 (a) (i) Ethanoic acid, CH,COOH, reacts with ethanol to form ethyl ethanoate and
water.

Complete the equation for the reaction by adding the formula of
ethyl ethanoate.

I |
H—(|Z—C\ + H—(|I—C|—O—H - - +H—O—H
H O—H He o H

(i) Ethanoic acid is a typical acid.

State what you would see if solid calcium carbonate is added to some dilute
ethanoic acid.

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

1.0 dm?3 of ethanoic acid solution, CH,COOH, contains 6.0 g of ethanoic acid.
(relative molecular mass: CH,COOH = 60)

The concentration of ethanoic acid, in mol dm, is

COA 01
[IB 06
Jc 1.0
L] D 10.0

13
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*(c) Sodium ethanoate solution can be formed by neutralising sodium hydroxide
solution with dilute ethanoic acid.

Pure crystals of sodium ethanoate can be obtained from this solution.

The volumes of sodium hydroxide solution and dilute ethanoic acid required to
form the pure sodium ethanoate solution must be found by titration.

Describe how you would prepare a pure solution of sodium ethanoate from
sodium hydroxide solution and dilute ethanoic acid, and how you would obtain
pure, dry sodium ethanoate crystals from this solution.

14
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(d) In an experiment 25.0 cm? of 0.0100 mol dm~ ethanoic acid, CH,COOH, was
titrated with 0.0200 mol dm= sodium hydroxide solution, NaOH.

CH,COOH + NaOH —> CH,COONa + H,0

Calculate the volume, in cm?, of 0.0200 mol dm= sodium hydroxide solution
needed to neutralise the ethanoic acid in this experiment.

Y34y SIHL NI 3LI8M LON 0Q

volume of sodium hydroxide solution needed = ...

(Total for Question 5 = 12 marks)
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Organic chemistry

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

Butane is an alkane.

The formula of a molecule of butane is
A CH,
0B CH,
[0 C CH,

0D CH,

(b) Ethanol is an alcohol.
Ethanol is present in various alcoholic drinks, such as wine, beer and whisky.
(i) Itis dangerous to drive after having an alcoholic drink.

Suggest why it is more dangerous to drive a car after drinking 25 cm? of
whisky than it is after drinking 25 cm? of beer.

(i) If a bottle of wine is left open to the air, some of the ethanol is converted into
ethanoic acid.

Give the name of the homologous series in which ethanoic acid is found.

(c) Propanol, C;H,OH, can be dehydrated to form propene.

Write the balanced equation for this reaction.

17



*(d) The table gives information about four substances, A, B, C and D.

The substances, in no particular order, are ethane, ethanoic acid, ethanol and ethene.

substance A substance B @ substance C substance D

symbols of all atoms found

; CH CHO CHO CH
in the formula
oxidises when left in the air no yes no no
observation when . . .
. no reaction no reaction | effervescence | no reaction

magnesium added
observation when added to . . .

. . no reaction no reaction | effervescence | no reaction
sodium carbonate solution
observation when bromine orange to stavs orange | stavs oranae | stavs orange
water added colourless y 9 y 9 y 9
can be polymerised yes no no no

Identify substances A, B, C and D, explaining how you have used the information
in the table to identify them.
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