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Section A

Answer all the questions in this section in the spaces provided.

1 These diagrams show the electron arrangement in the outer shells of five elements, A to E.
All elements are from Period 3 of the Periodic Table.

(a) Put the letters A to E in the table to show which elements are metals and which are non-
metals.

[2]

(b) Which element is most likely to be in Group VI?

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

(c) Which element will form an ion of the type X2+ ?

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

(d) Which element has an atomic number of 15?

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

(e) Which two elements will form an ionic compound with a formula of the type YZ2?

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

[Total: 6 marks]
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2 These diagrams show sections of the polymer chain of two condensation polymers.

(a) (i) Draw a circle around an amide linkage in the diagram. Label this amide.

(ii) Draw a circle around an ester linkage in the diagram. Label this ester. [2]

(b) Name a type of naturally occurring polymer that has a similar linkage to nylon.

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

(c) The formulae of the two monomers used to make nylon are shown below.

Nylon monomers HOOC(CH2)4COOH      H2N(CH2)6NH2

Deduce the formulae of the two monomers that are used to make Terylene.

Terylene monomers

[2]

(d) Sea fishing nets used to be made from natural fibres. Many nets are now made from
nylon. Suggest one advantage, other than strength, and one disadvantage of using
nylon rather than natural fibres to make sea fishing nets.

advantage ........................................................................................................................

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

[Total: 7 marks]
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3 This table shows the soil pH ranges required by different crops for growth.

(a) A farmer plants peanut and millet crops. Only the peanut crop grows well.
Predict the pH of the soil.

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

(b) Which other crop is most likely to grow well in the same soil?

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

(c) The farmer adds calcium hydroxide, Ca(OH)2, and ammonium sulphate, (NH4)2SO4, to
the soil.

Explain the purpose of using each compound.

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

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

..................................................................................................................................... [3]

(d) A reaction occurs between calcium hydroxide and ammonium sulphate.

(i) Complete the equation for this reaction.

Ca(OH)2 + (NH4)2SO4 → ……………………  + ……………………  +  2H2O

(ii) Explain why the farmer should not have added these two compounds to the soil at
the same time.

.............................................................................................................................. [3]

[Total: 8 marks]
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4 This table shows some information about two homologous series; the alkanes and the acid
chlorides.

Use the information in the table to answer the following questions.

(a) Name the acid chloride with the highest boiling point.

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

(b) Deduce the name of the acid chloride with the formula C2H5COCl.

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

(c) The general formula for alkanes is CxH(2x + 2).
Deduce the general formula for acid chlorides.

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

(d) (i) Name the products of the complete combustion of an alkane.

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

(ii) Would you expect the products of complete combustion of the acid chlorides to be
the same as in (i)? Explain your reasoning.

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

[Total: 5 marks]
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5 An experiment was carried out to measure the rate of reaction between excess powdered
calcium carbonate and dilute acids.

(a) In Experiment 1, 25 cm3 of 1.5 mol/dm3 hydrochloric acid was used.

Complete the equation for the reaction by filling in the missing state symbols.

(i) 2HCl(……..) + CaCO3(……..) → CaCl2(aq) + H2O (……..) + CO2(……..)

(ii) Calculate the total volume of carbon dioxide that is made from this reaction at r.t.p.

[4]

(b) A further experiment using hydrochloric acid, Experiment 2, was carried out.

The results of Experiments 1 and 2 are shown on the graph.

Suggest the concentration and volume of acid used for Experiment 2.

concentration ……………………………… mol/dm3

volume ……………………………………  cm3 [2]

volume of
carbon dioxide / cm3

time / s

For
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(c) Experiment 3 was carried out using 25 cm3 of 1.5 mol/dm3 sulphuric acid.
The initial rate of reaction for Experiment 3 was faster than for the other experiments
but the reaction stopped suddenly after only a small amount of gas had been given off.

(i) Name the salt formed in Experiment 3.

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

(ii) Explain why the reaction stops suddenly.

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

(iii) Explain why the initial rate of reaction was faster than for the other experiments.

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

[Total: 10 marks] 
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6 The table below shows some information about two copper ores, tenorite and cuprite.
Both contain copper oxide.

(a) (i) What is the formula of the copper compound in tenorite?

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

(ii) What is the oxidation number of copper in cuprite, Cu2O?

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

(iii) Calculate the percentage of copper by mass in Cu2O.

[5]

(b) Another ore of copper contains copper(II) sulphide.
Complete the dot and cross diagram below for copper(II) sulphide showing outer
electrons only.

[2]

[Total: 7 marks]
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7 An oil refinery uses two different processes, Process 1 and Process 2, to crack naphtha.
The table below shows some information about the percentage yields of products from each
process.

The refinery sells ethene and C5 to C8 hydrocarbons. 
Ethene is used to make addition polymers, and C5 to C8 hydrocarbons are added to petrol. 
Use the information given to explain why the refinery must use both processes to meet the
high demand for both ethene and C5 to C8 hydrocarbons.

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

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

[Total: 2 marks]
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product
Process 1

yield / %

1

18

32

13

9
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Process 2

1

14

20
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10

40

hydrogen
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Section B

Answer three questions from this section.

Write your answers on any lined pages provided and/or a separate answer paper.

B8 This graph shows how the percentage of three of the gases in the Earth’s atmosphere has
changed over five thousand million years.

Use information from the graph to answer the following questions.

(a) (i) How long have the percentages of all gases in the atmosphere remained unchanged?

(ii) Name gas 3. Give a reason for your answer. [3]

(b) (i) Describe how the percentages of carbon dioxide and oxygen have changed.

(ii) Suggest an explanation for the changes that have taken place in carbon dioxide and
oxygen percentages, identifying the processes involved and giving equations for any
reactions. [5]

(c) Oxygen is separated from air by fractional distillation. Outline how this separation takes place.
[2]

[Total: 10 marks]
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B9 Chlorine, bromine and iodine are elements in Group VII of the Periodic Table.

(a) Describe how you would carry out a series of experiments to show the trend in reactivity of
these three elements, using the reagents shown below.

aqueous chlorine aqueous potassium chloride
aqueous bromine aqueous potassium bromide
aqueous iodine aqueous potassium iodide

Your answer should include details of 
•  which of the reagents you would use in each experiment,
•  a table showing the observations you would expect to see,
•  the equations for any reactions. [7]

(b) Chlorine reacts with water to make a solution that can be used as a bleach.
The equation is shown below.

Cl2 +    H2O    → HCl +    ClOH

Use oxidation numbers to show that chlorine is both oxidised and reduced in this reaction. [3]

[Total:10 marks]
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B10 A student carried out an electrolysis of dilute sulphuric acid and collected the gases formed. 

(a) Draw a labelled diagram to show the apparatus used. [2]

(b) (i) Give the formulae of all the ions present in the solution.

(ii) Write half equations for the reactions at the anode and cathode. Use the half equations
to construct an overall equation for the reaction and give tests for any gases evolved.

(iii) Use your equations to explain how the composition of the solution changes after the
electrolysis has been running for some time.

[6]

(c) Describe another method for making hydrogen from dilute sulphuric acid. Your answer should
include names of the reagents you use and an equation for the reaction. [2]

[Total: 10 marks]

B11 The diagram below shows an experiment in which steam was passed over hot iron filings. The
products of the reaction are iron oxide, Fe3O4, and a gas which burns with a blue flame.

(a) Write an equation, including state symbols, for the reaction and describe what you would see
as the iron reacts with the steam. [3]

(b) Describe how the observations would be different if the experiment was repeated using each
of the following two metals in place of the iron filings.

(i) magnesium

(ii) copper
[3]

(c) (i) Both copper and aluminium are good conductors of electricity. Explain why overhead
cables are usually made from aluminium and not copper.

(ii) Draw a diagram to show the structure and bonding of aluminium metal. Use your
diagram to explain why aluminium conducts electricity so well.

[4]

[Total: 10 marks]
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