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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.

® Show all the steps in any calculations and state the units.

® 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.

Information

® The total mark for this paper is 120.
® The marks for each question are shown in brackets
— use this as a guide as to how much time to spend on each question.

Advice

® Read each question carefully before you start to answer it.
® Write your answers neatly and in good English.

® Try to answer every question.

® Check your answers if you have time at the end.
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(@) Which of these is a correct symbol for an element?

[JA He
OB H,
0C HO
0D H,O,

(b) Which of these substances is a compound?

L1 A air
[] B hydrogen
[] C oxygen

] D water

(c) Which of these methods is used to obtain water from a mixture containing
salt and water?

[J A crystallisation
[] B filtration
[] € simple distillation

[] D titration



Four known inks, A, B, Cand D, are also spotted on to the same paper.

The diagram shows how the experiment is set up and the paper at the end of the experimer

lid
solvent
front
base line
base line
solvent
00000 L =
([P AB CDIJ] PABCD
at beginning atend

(i) State why the solvent level should not be above the base line at the start of
the experiment.



n —
" distance moved by solvent

Complete the table for the dye in ink A.
distance moved by dye in ink A in mm
distance moved by solvent in mm 49

R, value of dye in ink A

(e) The diagram shows an experiment to demonstrate diffusion.

cotton wool soaked in cotton wool soaked in
concentrated ammonia solution concentrated hydrochloric acid

\
§ Y

ammonium chloride

(i) The word equation for the reaction that occurs in this experiment is
ammonia + hydrogen chloride — ammonium chloride

Complete the chemical equation for this reaction.

NH, + HCl —

(i) Draw a circle around each of the two state symbols that could be included in
the chemical equation in part (e)(i).

s g aq

(Total for Question 1 = 11 marks)



338

solid liquid gas

(@) Complete the diagram to show how the molecules of water are arranged in the
solid state.

(b) Which row of the table correctly describes the arrangement and movement of
molecules of water in the solid state?

Arrangement Movement
L] A regular moving freely
B random moving freely
] C regular vibrating
] D random vibrating

(c) Which word describes water changing from a liquid to a solid?

L[] A boiling
[J B condensing
[J € freezing
[J D melting



(e) Water is the name used for H,O(l).

Give the two names used for H,O(g).

(Total for Question 2 = 6 marks)



|
CH, H —C| — Br CH,—CH,
H
X Y Z
CH,, CH,CL CHO

(b) Which two letters represent compounds that are members of the same
homologous series?

(c) Which letter represents a compound that is formed from methane by a
substitution reaction?



incomplete combustion.

(i) Balance the chemical equations for these reactions.

(e) Burning compound X in a car engine can cause an environmental problem.
These steps show how the environmental problem occurs.
step 1 two gases react to form nitrogen oxides
step 2 nitrogen oxides react with water in the atmosphere to form an acid

step 3 this acid damages some building materials

(i) Name the two gases that react to form nitrogen oxides.

(Total for Question 3 = 9 marks)



The table shows the numbers of subatomic particles in eight different species.

. Number of Number of Number of
Species

protons neutrons electrons
A 5 5 5
B 5 6 5
C 6 7 5
D 6 7 7
E 7 7 7
F 7 7 10
G 8 8 10
H 8 10 10

(i) Explain which two letters represent neutral atoms of the same element.



(b) The table shows the percentage composition of a sample of magnesium.

Isotope Mg Mg Mg
Percentage (%) 78.6 10.1 11.3

Calculate the relative atomic mass of magnesium.

Give your answer to one decimal place.

relative atomic mass = ...

(Total for Question 4 = 12 marks)



b Ag

(@) (i) What numbers are used to identify the periods shown in this diagram?



water

I

trough A trough B

(i) State two observations that could be made in both troughs when the elements are
added to water.

(iii) Complete the chemical equation for the reaction that occurs in trough A.

2Li + 2HO — F o

(iv) After the reaction in trough A is complete, a few drops of phenolphthalein are added.
The phenolphthalein changes colour.

State the final colour of the phenolphthalein.

(v) Give the formula of the ion formed during the reaction in trough A that causes
phenolphthalein to change colour.



of silver oxide.

(i) Calculate the mass of oxygen formed in this decomposition.

Mass Of OXYQgeN = ...

(ii) Determine the empirical formula of silver oxide by calculating the amounts, in moles,
of silver atoms (Ag) and oxygen atoms (O) obtained in this experiment.

empirical formula of silver oxide = ...

(Total for Question 5 = 17 marks)



(@) Write a chemical equation for this reaction.

(b) Explain the reaction that occurs.
In your answer, refer to

the final colour

the substance that causes the final colour

the type of reaction

the relative reactivities of the two Group 7 elements involved

(Total for Question 6 = 6 marks)



then reduces copper(ll) oxide to copper.

The unreacted hydrogen is burned.

ice
copper(ll) oxide
dilute .
sulfuric acid / \____——hydrogen burning
0
=
L/L, ——J 0
0
heat anhydrous
magnesium 0 /copper(ll) sulfate
T >

(i) Explain one safety precaution that should be taken after adding the dilute
sulfuric acid and before lighting the unreacted hydrogen gas.

(i) State two observations that could be made when the dilute sulfuric acid
reacts with the magnesium.

(iii) State one observation that could be made when the hydrogen is passed over
the heated copper(ll) oxide.



(v) Complete the word equations for the reactions that occur.

gnesium + sulfuricacid — . e
oper(ll) oxide + hydrogen — ... e
nydrous copper(ll) sulfate + ... D e

(b) A sample of sulfur is burned in a gas jar of oxygen.
A piece of damp litmus paper is placed in the gas jar. The litmus paper changes colour.

Explain what this colour change shows about the acid-base character of the oxide
of sulfur formed.

(c) The formulae of two oxides are MgO and SO,

Suggest the formula of the salt formed when these two oxides neutralise each other.

(Total for Question 7 = 12 marks)



sodium sulfate, from dilute sulfuric acid.

(i) The student does a titration to find the volume of sulfuric acid needed for
complete reaction with the other reactant.

Describe the steps she should take in her titration.
Refer to these pieces of apparatus in your answer.

® pipette
® Dburette
e conical flask



—] 2 — 22
—3 — 23
— 4 —] 24
/\/\’- ﬁ/\’-

before after

Use these readings to complete the table, giving all values to the nearest 0.05cm?.

burette reading in cm? after adding solution
burette reading in cm?® before adding solution

volume of solution added in cm?

(b) The student plans a different experiment to obtain a pure, dry sample of the
insoluble salt, barium sulfate, from dilute sulfuric acid.

Describe the steps she should take in her experiment.

(Total for Question 8 = 13 marks)



He obtains the crystals from the solution formed.

(@) He records this information about the reactants he uses.
mass of copper(ll) oxide =6.3g
volume of sulfuric acid = 52cm?
concentration of sulfuric acid = 1.1 mol/dm?

(i) Calculate the amount, in moles, of copper(ll) oxide used.

amount of copper(ll) oxide = ... n

(i) Calculate the amount, in moles, of sulfuric acid used.

amount of sulfuricacid= ... n

(iii) Why is it important for the amount of copper(ll) oxide to be greater than the
amount of sulfuric acid?

(iv) Draw a diagram of the apparatus that the student should use to remove the
excess copper(ll) oxide from the reaction mixture.



Calculate the maximum mass of CuSO,.5H,0 that he could obtain using this preparation.

Maximum MASS = ..,

(Total for Question 9 = 8 marks)
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She looks at this graph to help her decide the masses of water and potassium nitrate
to use in her experiment.

250
/
200 y,
/
150 /
ubility of b,
tassium nitrate /
j per 100 g of water
100 /
/‘/
50 e
0
0 20 40 60 80 100

Temperature in °C
(@) The student decides to use a mass of 50 g of water at a temperature of 25 °C.

From the graph, find the maximum mass of potassium nitrate that dissolves in
this experiment.



the water.

She then uses this method to find the change in temperature as she adds each
sample of potassium nitrate.

e add the first sample of potassium nitrate to the beaker and stir until the
sample dissolves

e record the temperature of the solution

e add the second sample of potassium nitrate to the solution in the beaker
and stir until the sample dissolves

e record the new temperature of the solution

e repeat until all six samples of potassium nitrate have been added

The table shows her results.

Mass of potassium

nitrate added in g 0.0 2.0 4.0 6.0 8.0 10.0 12.0

Temperature in °C 25.2 22.2 194 16.9 14.1 114 8.8

(i) Plot the student’s results on the grid.

Draw a straight line of best fit.

30

25

20
nperature

C

15 4

10

I ! !
0.0 2.0 4.0 6.0 8.0 10.0 12.0

Mass of potassium nitrate added in g



(iii) Explain how the student’s results show the type of heat change that occurs
when potassium nitrate dissolves in water.

(iv) Complete the energy level diagram for this experiment.

potassium nitrate(s) + water(l)

energy




total mass of potassium nitrate added = 15 g
starting temperature = 32 °C

final temperature = 13 °C

Calculate the heat energy change (Q), in joules, using the expression

Q=mx 42 x AT

[AT is the temperature change]

heat energy change (Q) = ...

(Total for Question 10 = 10 marks)
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crude oil — fuel oil — propene — poly(propene)

(@) The diagram represents the fractionating column used in an oil refinery.

fuel oil

crude oil —>—

-

Describe how fractional distillation produces fuel oil from crude oil.

(b) Catalytic cracking at about 650 °C converts fuel oil into propene.

(i) Name a catalyst used in this process.

(ii) One of the compounds in fuel oil has the formula C,_H,,

Complete the equation for the cracking of one molecule of C__H_, to form

two molecules of propene and one molecule of another compound.

C.H, — 2C3H6+ ............................................

17" 36



(c) Some crude oil contains an impurity known as DMDS.
DMDS contains atoms of carbon, hydrogen and sulfur in a 1:3:1 ratio.
The relative molecular mass of DMDS is 94.

Determine the molecular formula of DMDS.

molecular formula = ...



L1 A CHpBr

[0 B CHBr,

[0 € CH.Br,

1 D CH,Br,

(e) The conversion of propene into poly(propene) can be represented by this equation.
nCH, — (CH)),

(i) Draw the displayed formula of propene.

(ii) Draw the repeat unit of poly(propene).

(Total for Question 11 = 16 marks)

TOTAL FOR PAPER = 120 MARKS
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