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1

Answer ALL questions.

Some questions must be answered with a cross in a box X. If you change your mind about an

This question is about catalysts.

(a)

Complete the sentences by writing a suitable word in each blank space.

If a catalyst is added to a reaction mixture,

the rate of reaCtion S ... .

The activation energy for the reaction is ... .

The amount of catalyst at the end of a reactionis ..., .

A student investigates the effect of different catalysts on the rate of
decomposition of a hydrogen peroxide solution.

The table shows the time taken to produce the same volume of oxygen gas using
each catalyst.

Catalyst P Q R

Time in seconds 30 14 22

Give the letter of the catalyst that gives the fastest rate of reaction.

answer, put a line through the box £¢ and then mark your new answer with a cross [X.
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(c) The graph shows the mass of product at different times during a

catalysed reaction.

Sketch the shape of the graph when the reaction is not catalysed.

Mass of
product

(2)

Time

v

(Total for Question 1 = 6 marks)
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-
2 The equation shows the reaction of zinc with dilute sulfuric acid.
Zn(s) + H,SO,@q) — ZnSO.,aq) + H.(9)

(@) The reaction mixture contains hydrogen ions, sulfate ions and zinc ions.

Draw one straight line from each ion to its charge.

(3)
lon Charge
to=
hydrogen * + 2-
t -
sulfate + + 0
¢
zinc * + 2+
+ 3+
(b) Calculate the volume of hydrogen gas produced when using 16.25 g of zinc.
[for Zn, A, = 65]
[one mole of gas at rtp has a volume of 24000 cm’]
(2)

(Total for Question 2 = 5 marks)

| VAUV SIHINILUMIONOD

6 NNV OO
P 8 15 6 1 A 0 6 2 8

CIEImC]

XRRRRK o

% 0 o8

30




DONOTWRITE IN THIS AREA DO NOTWRITE INTHIS AREA

DO NOTWRITE INTHIS AREA

3 The flow chart shows the results of tests on an unknown compound.

[ )

L unknown compound J
: add
carry ou hydrochloric
flame test acid
red flame fizzing

(a) Identify the positive ion in the compound from the colour of the flame.

(b) Adding hydrochloric acid to the unknown compound causes fizzing because a
gas is given off.

Describe a test on the gas that would confirm that the unknown compound
contains carbonate ions.

(Total for Question 3 = 5 marks)
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4 The table gives some information about the element carbon.

Name Diagram Structure

graphite

Ceo fullerene

(@) Complete the table by giving the name of each structure.

(b) Graphite and Cq, fullerene can be used as lubricants.
In graphite, the layers move over each other easily.

Suggest why Cg, fullerene molecules move over each other easily.

(c) Graphite conducts electricity better than C, fullerene.

Explain this difference.

(Total for Question 4 = 6 marks)
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5 The element lead (Pb) forms different oxides.

(@) A scientist uses this equipment to find the masses of lead and oxygen in a sample
of a lead oxide with the formula PbO.

lead oxide hydrogen
bubning
SN s
hydrogen —> — )\
(4
heat

The scientist finds the mass of the tube and its contents before and after heating.

(i) State how the scientist can find the mass of oxygen in the sample.

(ii) Describe what the scientist should do next to check that the reaction
is complete.

(iii) Give the word equation for the reaction between hydrogen and this
lead oxide.

9
o NN OO
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(b) The experiment in part (a) is repeated using different masses of PbO.

The graph shows the masses of lead and oxygen found in these experiments.

1.30
1.20 1
1.10 5
1.00
0.90
0.80

Mass of oxygen 0.70-

ing 0.60

0.50
0.40
0.30
0.20

0.10

0.00

PbO

| | | | | | |
00 1.0 20 30 40 50 6.0 70
Mass of lead in g

Determine the gradient of this graph.

gradient =

P 8 1 5 6 1 A 06 1 0 2 8

8.0
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4 A
(c) The scientist reacts a different lead oxide (compound T) with hydrogen using the
same equipment.
The table shows the scientist’s results.
Mass of lead Mass of oxygen
ing ing
0.0 0.00
1.6 0.24
2.7 0.40
4.0 0.62
4.6 0.74
6.4 0.99
7.5 1.16
(i) Plot the results on the grid in part (b).
(1)
(ii) Draw a line of best fit.
(1)
(iii) Determine the empirical formula of compound T by comparing the two lines
drawn on the grid.
(2)
empirical formula= ...
(Total for Question 5 = 9 marks)
J
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6 Chloroethene is used to make the polymer poly(chloroethene).

(@) Name the type of polymerisation that produces poly(chloroethene).

(b) Complete the dot-and-cross diagram for chloroethene.

Show only the electrons in the outer shell of each atom.

(c) Draw the repeat unit of poly(chloroethene).

P 8 1 5 6 1 A 0 1 2 2 8
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(d) The relative molecular mass for a chain of poly(chloroethene) is 254 000
Calculate the number of carbon atoms in this polymer chain.

[for chloroethene, M, = 62.5]

number of carbon atoms = ...

(e) Poly(chloroethene) is suitable for making underground water pipes because it
is inert.

Explain a problem caused by poly(chloroethene) being inert.

(Total for Question 6 = 9 marks)

13
o NN R 0 R 0
P 8 1 5 6 1 A 06 1 3 2 8 Turn over



r

7 This question is about sodium metal and its compound sodium oxide.

(a) Describe how sodium metal can be produced from sodium oxide.

(b) The diagram shows the arrangement of particles in a pure metal.

Explain why pure metals are soft.

(2)
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(c) The diagram shows the electronic structure of an atom of sodium and an atom
of oxygen.

Sodium Oxygen

Describe, in terms of electrons, what happens when sodium reacts with oxygen.

15
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(d) The table shows the melting points of sodium and sodium oxide.

melting point in °C

sodium 98

sodium oxide 1132

Explain why sodium and sodium oxide have different melting points.
In your answer you should refer to:
+ the structures of sodium and sodium oxide

+ the forces between the particles.
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(Total for Question 7 = 11 marks)

. J ¢

) NN R D O
P 8 1 5 6 1 A 0 1 6 2 8 HEm



BLANK PAGE

17

Turn over »

15 6 1 A 0 1 7 2 8

8

P

e




The reaction between chlorine and iodine monochloride (ICl) is reversible.
A teacher sets up an experiment to demonstrate this reaction.

Diagram 1 shows the start of the experiment.

start of experiment

chlorinein——

ICl
(brown liquid)

/

ice

Diagram 1
Diagram 2 shows the same experiment ten minutes later.

ten minutes later

chlorine in——» —» chlorine out

ICl,
(yellow crystals)

/

Diagram 2
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(a) Describe a test for chlorine.

(2)
(b) Give a chemical equation, including state symbols, to show that the reaction
between chlorine and iodine monochloride is reversible.
(2)
(c) (i) Suggest one change that the teacher could make to reverse the reaction.
(1)
(ii) Describe what would be observed during the reverse reaction.
(2)
. Y,

19
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(d) The teacher chose to carry out the experiment using ice rather than at
room temperature.

Explain the effect of using ice on the rate of reaction.

J
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4 )
(e) The maximum mass of ICl; that could be made in this experiment is 4.67 g.
The actual amount of ICl; that the teacher obtains is 6.40 x 10~ mol.
Calculate the percentage yield of ICl; in the teacher’s experiment.
[forI,A, =127 forCl, A =35.5]

(3)
percentage yield = ... %
(Total for Question 8 = 14 marks)
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9 This question is about halogens.

(@) Which halogen has the palest colour?

[l A astatine

[l B bromine

[l € chlorine

[l D fluorine

(b) lodine is a solid at room temperature and pressure, but turns into a gas when
heated with a Bunsen burner.

Which row shows the melting point and boiling point of iodine?

O 0O oo

A
B
C
D

Melting point Boiling point

in °C in °C

-102 -34
-7 59
114 184

1538 2861

(c) The equation shows the reaction of aluminium with bromine.

e

2Al + 3Br, — 2AlBr

Calculate the maximum mass of aluminium bromide produced from 5.60g

of bromine.

[for Br,, M, =160 for AlBr;, M, = 267]

maximum mass =

P 8 1 5 6 1 A 0 2 3 2 8
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(d) A student has three solutions labelled X, Y and Z.

Each solution contains a different halogen, either chlorine, bromine or iodine.

The student decides to use displacement reactions to identify which halogen is in

each solution.

The student uses this method.

Step 1 pour samples of solution X into three different test tubes

Step 2 add a different potassium halide solution to each test tube

Step 3 record whether the solution in the test tube becomes paler or darker

in colour

Repeat steps 1 to 3 for solution Y and for solution Z.

The table shows the student’s results.

Addition of
potassium
chloride solution

Addition of
potassium
bromide solution

Addition of
potassium
iodide solution

Solution X

Solution Y

Solution Z

Key to results

solution turns paler

solution turns darker

&
Q8K
\'/

J

P 8 1 5 6 1 A 0 2 4 2 8

CIEImC]

VaHY SIHLNI LM 10N 00

SIS

020000702020 %050 %0 %6 2050226262022 2622 % %% % % o o o o G I I I I DO s ‘
30K ’ . 5 . ) y ve > o 0d 0d X X > KN R RAK <

SRR



. DONOTWRITE INTHIS AREA DO NOT WRITE IN THIS AREA

DO NOTWRITE INTHIS AREA

Explain how the results show which halogen is in solution X, which halogen is in
solution Y and which halogen is in solution Z.

In your answer, refer to:
« what the colour change indicates

« the order of reactivity of the halogens.

(Total for Question 9 = 11 marks)
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10 This question is about alcohols, carboxylic acids and esters.

(@) Acidified potassium dichromate(VI) solution changes colour when it oxidises
another compound.

State the colour changes that occur, if any, when acidified
potassium dichromate(VI) is added to separate samples of ethanol and
ethanoic acid.

(b) A student makes different esters using this method.
Step 1 add ten drops of an alcohol to a boiling tube
Step 2 add ten drops of a carboxylic acid
Step 3 add five drops of concentrated sulfuric acid

Step 4 warm the mixture in a beaker of hot water for ten minutes

(i) Explain one safety precaution that the student should take in step 2 and
step 3.

(ii) Explain one reason why the mixture must not be warmed using a
Bunsen burner in step 4.

P 8 1 5 6 1 A 0 2 6 2 8
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(iii) What is the distinctive smell of an ester?

bleach
fruity

smoky

O o oo
O N w »

vinegar

(iv) One ester has the structural formula CH;CH,COOCH,CH,

Name this ester.

(c) Ethanedioic acid and methanediol react together to form a polymer.

These are the displayed formulae of ethanedioic acid and methanediol.

H

. A |
o H—O0—C—O0—H

H—O0 O0—H |

Draw the repeat unit of the polymer.

QUESTION 10 CONTINUES ON NEXT PAGE
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(d) This is the equation for the reaction between ethanedioic acid and
sodium hydroxide.

HOOCCOOH + 2NaOH — (COO),Na, + 2H,0

A beaker contains 30 cm’ of 0.40 mol/dm? ethanedioic acid solution.

A student adds 70 cm’® of 0.20 mol/dm’ sodium hydroxide solution to the
ethanedioic acid.

After this addition, the ethanedioic acid is not fully neutralised.

Calculate the mass of ethanedioic acid that remains in the beaker after
the reaction.

[for ethanedioic acid, M, = 90]

(Total for Question 10 = 14 marks)

(TOTAL FOR PAPER =90 MARKS)
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