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5 The alkane butane is used as a fuel.

5 (a) (i) Write an equation for the complete combustion of butane.

............................................................................................................................................
(1 mark)

5 (a) (ii) State a condition which may cause carbon to be formed as a product in the combustion
of butane.

............................................................................................................................................
(1 mark)

5 (b) Butane obtained from crude oil may contain trace amounts of an impurity.
When this impurity burns it produces a toxic gas that can be removed by reacting it
with calcium oxide coated on a mesh.

5 (b) (i) Suggest the identity of the toxic gas.

............................................................................................................................................
(1 mark)

5 (b) (ii) Suggest why calcium oxide reacts with the toxic gas.

............................................................................................................................................
(1 mark)

5 (b) (iii) Suggest why the calcium oxide is coated on a mesh.

............................................................................................................................................
(1 mark)

Turn over for the next question

5
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7 (b) Chlorine reacts with cold water.

7 (b) (i) Write an equation for this reaction.

............................................................................................................................................
(1 mark)

7 (b) (ii) Give one large-scale application of  the use of  chlorine in water.  Explain why it is used
in this application even though chlorine is very toxic.  Do not include cost.

Example of  application.......................................................................................................

Explanation of  use .............................................................................................................

............................................................................................................................................
(2 marks)

7 (b) (iii) Two different chlorine-containing compounds are formed when chlorine reacts with
cold, dilute sodium hydroxide solution.  One of  these compounds is sodium chloride.
Name the other chlorine-containing compound formed.

............................................................................................................................................
(1 mark)

7 (c) Chlorine is used in the extraction of  bromine from seawater.

7 (c) (i) Write the simplest ionic equation for the reaction of  chlorine with bromide ions.

............................................................................................................................................
(1 mark)

7 (c) (ii) Explain why bromine has a higher boiling point than chlorine.

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

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

............................................................................................................................................
(2 marks)

15
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3 For each of the following reactions, select from the list below, the formula of a sodium
halide that would react as described.

NaF              NaCl              NaBr              NaI

Each formula may be selected once, more than once or not at all.

3 (a) This sodium halide is a white solid that reacts with concentrated sulfuric acid to give a
brown gas.

Formula of sodium halide ..................................................................................................
(1 mark)

3 (b) When a solution of this sodium halide is mixed with silver nitrate solution, no
precipitate is formed.

Formula of sodium halide ..................................................................................................
(1 mark)

3 (c) When this solid sodium halide reacts with concentrated sulfuric acid, the reaction
mixture remains white and steamy fumes are given off.

Formula of sodium halide ..................................................................................................
(1 mark)

3 (d) A colourless aqueous solution of this sodium halide reacts with orange bromine water
to give a dark brown solution.

Formula of sodium halide ..................................................................................................
(1 mark)

Turn over for the next question

4
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4 Group 2 metals and their compounds are used commercially in a variety of processes and
applications.

4 (a) State a use of magnesium hydroxide in medicine.

.............................................................................................................................................
(1 mark)

4 (b) Calcium carbonate is an insoluble solid that can be used in a reaction to lower the
acidity of the water in a lake.

Explain why the rate of this reaction decreases when the temperature of the water in
the lake falls.

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

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

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

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

.............................................................................................................................................
(3 marks)

(Extra space) ......................................................................................................................

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

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

4 (c) Strontium metal is used in the manufacture of alloys.

4 (c) (i) Explain why strontium has a higher melting point than barium.

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

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

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

...................................................................................................................................
(2 marks)

(Extra space) ............................................................................................................

...................................................................................................................................
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4 (c) (ii) Write an equation for the reaction of strontium with water.

...................................................................................................................................
(1 mark)

4 (d) Magnesium can be used in the extraction of titanium.

4 (d) (i) Write an equation for the reaction of magnesium with titanium(IV) chloride.

...................................................................................................................................
(1 mark)

4 (d) (ii) The excess of magnesium used in this extraction can be removed by reacting it
with dilute sulfuric acid to form magnesium sulfate.

Use your knowledge of Group 2 sulfates to explain why the magnesium sulfate
formed is easy to separate from the titanium.

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

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

...................................................................................................................................
(1 mark)

Turn over for the next question
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10 (a) When chlorine gas dissolves in cold water, a pale green solution is formed.  In this
solution, the following equilibrium is established.

Cl2(g)  +  H2O(l)          H+(aq)  +  Cl–(aq)  +  HClO(aq)

Give the formula of the species responsible for the pale green colour in the solution of
chlorine in water.

Use Le Chatelier’s principle to explain why the green colour disappears when sodium
hydroxide solution is added to this solution.

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

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

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

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

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

.............................................................................................................................................
(3 marks)

(Extra space) ......................................................................................................................

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

.............................................................................................................................................
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10 (b) Consider the following reaction in which iodide ions behave as reducing agents.

Cl2(aq)  +  2I–(aq)                  I2(aq)  +  2Cl–(aq)

In terms of electrons, state the meaning of the term reducing agent.

Deduce the half-equation for the conversion of chlorine into chloride ions.

Explain why iodide ions are stronger reducing agents than chloride ions.

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

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

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

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

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

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

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

.............................................................................................................................................
(4 marks)

(Extra space) ......................................................................................................................

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

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

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

Question 10 continues on the next page
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10 (c) When chlorine reacts with water in bright sunlight, only two products are formed.  One
of these products is a colourless, odourless gas and the other is an acidic solution that
reacts with silver nitrate solution to give a white precipitate.

Write an equation for the reaction of chlorine with water in bright sunlight.

Name the white precipitate and state what you would observe when an excess of
aqueous ammonia is added to it.

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

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

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

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

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

.............................................................................................................................................
(3 marks)

(Extra space) ......................................................................................................................

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

.............................................................................................................................................
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 3  (a) Give the formula of  a Group 2 metal hydroxide used in agriculture.

............................................................................................................................................
(1 mark)

 3  (b) Identify a sodium halide that does not undergo a redox reaction when added as a solid
to concentrated sulfuric acid.

............................................................................................................................................
(1 mark)

 3  (c) Chlorine gas reacts with cold dilute sodium hydroxide solution to form sodium chloride
and another chlorine-containing compound, X.  

     Give the formula of  X.

............................................................................................................................................
(1 mark)

 3  (d) Give the formula of  the substance responsible for the orange colour when chlorine gas
is bubbled through an aqueous solution of  sodium bromide.

............................................................................................................................................
(1 mark)

 3  (e) Solid sodium iodide undergoes a redox reaction with concentrated sulfuric acid.
     Give the formula for each of  the following in this reaction.

Formula of  the solid reduction product ..............................................................................

Formula of  the oxidation product .......................................................................................
(2 marks)

   

6
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Section B

Answer all questions in the spaces provided.

 8  (a) Some scientists thought that the waste water from a waste disposal factory contained
two sodium halides.

     They tested a sample of  the waste water.

     They added three reagents, one after the other, to the same test tube containing the
waste water.

     The table below shows their results.

 8  (a) (i) Identify the yellow precipitate that did not dissolve in concentrated ammonia solution.
           Write the simplest ionic equation for the formation of  this precipitate from silver ions

and the correct halide ion.
           Identify the other sodium halide that must be present in this mixture of  two sodium

halides.

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

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

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

............................................................................................................................................
(3 marks)

 8  (a) (ii) Give one reason why the silver nitrate solution was acidified before it was used in this
test.

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

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

............................................................................................................................................
(1 mark)

Reagent added Observations

    1.  Silver nitrate solution (acidified 
         with dilute nitric acid)

    A cream precipitate formed

    2.  Dilute ammonia solution     A  yellow precipitate remained

    3.  Concentrated ammonia solution     The yellow precipitate did not
    dissolve
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 8  (a) (iii) The method that the scientists used could not detect one type of  halide ion.
           Identify this halide ion.
           Give one reason for your answer.

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

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

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

............................................................................................................................................
(2 marks)

 8  (b) The scientists thought that the waste water also contained dissolved barium ions.  
     An aqueous solution of  sodium sulfate can be used to test for the presence of

dissolved barium ions.

     Write the simplest ionic equation for the reaction between barium ions and sulfate ions
to form barium sulfate.  

     State what is observed in this reaction.

     Give a use for barium sulfate in medicine and explain why this use is possible, given
that solutions containing barium ions are poisonous.

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

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

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

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

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

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

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

............................................................................................................................................
(4 marks)

Question 8 continues on the next page
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3 The following pairs of  compounds can be distinguished by observing what happens 
in test-tube reactions.
For each pair, give a suitable aqueous reagent that could be added separately to 
each compound.
Describe what you would observe in each case.

3 (a) NaF(aq) and NaCl(aq)

Reagent .............................................................................................................................

Observation with NaF(aq) ..................................................................................................

Observation with NaCl(aq) ................................................................................................

(3 marks)

3 (b) BaCl2(aq) and MgCl2(aq)

Reagent .............................................................................................................................

Observation with BaCl2(aq)................................................................................................

Observation with MgCl2(aq) ..............................................................................................

(3 marks)

3 (c) AgCl(s) and AgI(s)

Reagent .............................................................................................................................

Observation with AgCl(s) ...................................................................................................

Observation with AgI(s) .....................................................................................................

(3 marks)

3 (d) Butan-2-ol(l) and 2-methylpropan-2-ol(l)

Reagent ..............................................................................................................................

Observation with butan-2-ol(l) ............................................................................................

Observation with 2-methylpropan-2-ol(l) ...........................................................................

(3 marks)

6

(06)
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 5  There are many uses for compounds of  barium.

 5  (a) (i) Write an equation for the reaction of  barium with water.

............................................................................................................................................
(1 mark)

 5  (a) (ii) State the trend in reactivity with water of  the Group 2 metals from Mg to Ba

............................................................................................................................................
(1 mark)

 5  (b) Give the formula of  the least soluble hydroxide of  the Group 2 metals from Mg to Ba

............................................................................................................................................
(1 mark)

 5  (c) State how barium sulfate is used in medicine.
           Explain why this use is possible, given that solutions containing barium ions are

poisonous.

Use .....................................................................................................................................

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

Explanation .........................................................................................................................

............................................................................................................................................
(2 marks)

(Extra space) ......................................................................................................................

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

14

(14)

5
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 9  A student investigated the chemistry of  the halogens and the halide ions.

 9  (a) In the first two tests, the student made the following observations.

 9  (a) (i) Identify the species responsible for the brown colour in Test 1.

           Write the simplest ionic equation for the reaction that has taken place in Test 1.

           State the type of  reaction that has taken place in Test 1.

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

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

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

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

............................................................................................................................................
(3 marks)

(Extra space) ......................................................................................................................

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

 9  (a) (ii) Name the species responsible for the white precipitate in Test 2.

           Write the simplest ionic equation for the reaction that has taken place in Test 2.

           State what would be observed when an excess of  dilute ammonia solution is added to
the white precipitate obtained in Test 2.

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

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

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

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

............................................................................................................................................
(3 marks)

(Extra space) ......................................................................................................................

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

Test Observation

1. Add chlorine water to aqueous
potassium iodide solution.

The colourless solution turned a
brown colour.

2. Add silver nitrate solution to aqueous
potassium chloride solution.

The colourless solution produced a
white precipitate.

Do not write
outside the

box
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 9  (b) In two further tests, the student made the following observations.

 9  (b) (i) Write the simplest ionic equation for the reaction that has taken place in Test 3.

           Identify the species responsible for the misty white fumes produced in Test 3.

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

............................................................................................................................................
(2 marks)

(Extra space) ......................................................................................................................

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

 9  (b) (ii) The student had read in a textbook that the equation for one of  the reactions in Test 4
is as follows.

           8H+ +  8I– +  H2SO4 4I2 +  H2S  +  4H2O

           Write the two half-equations for this reaction.

           State the role of  the sulfuric acid and identify the yellow solid that is also observed in
Test 4.

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

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

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

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

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

............................................................................................................................................
(4 marks)

(Extra space) ......................................................................................................................

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

Question 9 continues on the next page

(25)

25
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Test Observation

3. Add concentrated sulfuric acid to
solid potassium chloride.

The white solid produced misty 
white fumes which turned 
blue litmus paper to red.

4. Add concentrated sulfuric acid to
solid potassium iodide.

The white solid turned black.  A gas
was released that smelled of  rotten
eggs.  A yellow solid was formed.
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 9  (b) (iii) The student knew that bromine can be used for killing microorganisms in swimming
pool water.

           The following equilibrium is established when bromine is added to cold water.

           Br2(I)  +  H2O(I)              HBrO(aq)  +  H+(aq)  +  Br–(aq)

           Use Le Chatelier’s principle to explain why this equilibrium moves to the right when
sodium hydroxide solution is added to a solution containing dissolved bromine.

           Deduce why bromine can be used for killing microorganisms in swimming pool water,
even though bromine is toxic.

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

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

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

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

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

............................................................................................................................................
(3 marks)

(Extra space) ......................................................................................................................

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

END  OF  QUESTIONS

(26)

26
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7 Group 2 elements and their compounds have a wide range of  uses.

7 (a) For parts (a)(i) to (a)(iii), draw a ring around the correct answer to complete each 
sentence.

7 (a) (i) From Mg(OH)2 to Ba(OH)2, the solubility in water

(1 mark)

7 (a) (ii) From Mg to Ba, the first ionisation energy

(1 mark)

7 (a) (iii) From Mg to Ba, the atomic radius

(1 mark)

7 (b) Explain why calcium has a higher melting point than strontium.

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

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

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

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

............................................................................................................................................
(2 marks)

(Extra space) .....................................................................................................................

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

14

(14)

decreases.

increases.

stays the same.

decreases.

increases.

stays the same.

decreases.

increases.

stays the same.
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7 (c) Acidified barium chloride solution is used as a reagent to test for sulfate ions.

7 (c) (i) State why sulfuric acid should not be used to acidify the barium chloride.

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

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

............................................................................................................................................
(1 mark)

7 (c) (ii) Write the simplest ionic equation for the reaction that occurs when acidified barium
chloride solution is added to a solution containing sulfate ions.

............................................................................................................................................
(1 mark)

Turn over for the next question

15

7
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 2  The following pairs of  compounds can be distinguished by simple test-tube reactions.

     For each pair, give a suitable reagent that could be added separately to each
compound to distinguish between them.

     Describe what you would observe in each case.

 2  (a) AgBr(s) and AgI(s)

Reagent ..............................................................................................................................

Observation with AgBr(s)....................................................................................................

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

Observation with AgI(s) ......................................................................................................

............................................................................................................................................
(3 marks)

 2  (b) HCl(aq) and HNO3(aq)

Reagent ..............................................................................................................................

Observation with HCl(aq) ...................................................................................................

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

Observation with HNO3(aq) ................................................................................................

............................................................................................................................................
(3 marks)

 2  (c) Cyclohexane and cyclohexene

Reagent ..............................................................................................................................

Observation with cyclohexane ............................................................................................

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

Observation with cyclohexene ............................................................................................

............................................................................................................................................
(3 marks)

6

(06)
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 2  (d) Butanal and butanone

Reagent ..............................................................................................................................

Observation with butanal ....................................................................................................

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

Observation with butanone .................................................................................................

............................................................................................................................................
(3 marks)

Turn over for the next question

7
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 6  (a) Chlorine displaces iodine from aqueous potassium iodide.

 6  (a) (i) Write the simplest ionic equation for this reaction.

............................................................................................................................................
(1 mark)

 6  (a) (ii) Give one observation that you would make when this reaction occurs.

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

............................................................................................................................................
(1 mark)

 6  (b) In bright sunlight, chlorine reacts with water to form oxygen as one of  the products.
Write an equation for this reaction.

............................................................................................................................................
(1 mark)

 6  (c) Explain why chlorine has a lower boiling point than bromine.

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

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

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

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

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

............................................................................................................................................
(2 marks)

(Extra space) ......................................................................................................................

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

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

14

(14)
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11  Group 2 metals and their compounds are used commercially in a variety of  processes.

11  (a) Strontium is extracted from strontium oxide (SrO) by heating a mixture of  powdered 
strontium oxide and powdered aluminium.

     Consider these standard enthalpies of  formation.

3SrO(s)   +   2Al(s)                 3Sr(s)   +   Al2O3(s)

     Use these data and the equation to calculate the standard enthalpy change for this
extraction of  strontium.

     The use of  powdered strontium oxide and powdered aluminium increases the surface
area of  the reactants.

     Suggest one reason why this increases the reaction rate.

     Suggest one major reason why this method of  extracting strontium is expensive.

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

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

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

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

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

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

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

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

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

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

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

............................................................................................................................................
(5 marks)

Question 11 continues on the next page
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SrO(s) Al2O3(s)

ΔHf  / kJ mol–1 – 590 – 1669
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11  (b) Explain why calcium has a higher melting point than strontium.

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

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

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

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

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

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

............................................................................................................................................
(2 marks)

11  (c) Magnesium is used in fireworks.  It reacts rapidly with oxygen, burning with a bright
white light.  Magnesium reacts slowly with cold water.

           Write an equation for the reaction of  magnesium with oxygen.

           Write an equation for the reaction of  magnesium with cold water.

           Give a medical use for the magnesium compound formed in the reaction of  magnesium
with cold water.

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

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

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

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

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

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

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

............................................................................................................................................
(3 marks)

END  OF  QUESTIONS
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1 (c) Barium metal reacts very quickly with dilute hydrochloric acid, but it reacts more slowly
with water.

1 (c) (i) Write an equation for the reaction of  barium with water.

............................................................................................................................................
(1 mark)

1 (c) (ii) A solution containing barium ions can be used to show the presence of  sulfate ions in
an aqueous solution of  sodium sulfate.

Write the simplest ionic equation for the reaction that occurs and state what is
observed.

Simplest ionic equation

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

Observation

............................................................................................................................................
(2 marks)

1 (c) (iii) State one use of  barium sulfate in medicine.
Explain why this use is possible, given that solutions containing barium ions are
poisonous.

Use ....................................................................................................................................

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

Explanation ........................................................................................................................

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

............................................................................................................................................
(2 marks)
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9 Concentrated sulfuric acid reacts with solid potassium iodide as shown in the equation.

8KI  +  9H2SO4 4l2 +  8KHSO4 +  H2S  +  4H2O

Give two observations that you would make when this reaction occurs.

In terms of  electrons, state what happens to the iodide ions in this reaction.

State the change in oxidation state of  sulfur that occurs during this formation of  H2S
and deduce the half-equation for the conversion of  H2SO4 into H2S

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

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

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

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

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

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

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

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

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

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

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

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

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

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

............................................................................................................................................
(5 marks)

Turn over for the next question

Turn over �
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10 Chlorine is a powerful oxidising agent.

10 (a) Write the simplest ionic equation for the reaction between chlorine and aqueous
potassium bromide.

State what is observed when this reaction occurs.

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

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

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

............................................................................................................................................
(2 marks)

(Extra space) .....................................................................................................................

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

10 (b) Write an equation for the reaction between chlorine and cold, dilute, aqueous 
sodium hydroxide.

Give a major use for the solution that is formed by this reaction.

Give the IUPAC name of  the chlorine-containing compound formed in this reaction in
which chlorine has an oxidation state of  +1.

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

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

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

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

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

............................................................................................................................................
(3 marks)

(Extra space) .....................................................................................................................

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

............................................................................................................................................
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10 (c) Write an equation for the equilibrium reaction that occurs when chlorine gas reacts with
cold water.

Give one reason why chlorine is used for the treatment of  drinking water even though
the gas is very toxic.

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

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

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

............................................................................................................................................
(2 marks)

(Extra space) .....................................................................................................................

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

10 (d) State how you could test a sample of  water to show that it contains chloride ions.

In your answer, give a reagent, one observation and the simplest ionic equation for
the reaction with the reagent.

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

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

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

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

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

............................................................................................................................................
(3 marks)

(Extra space) .....................................................................................................................

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

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

END  OF  QUESTIONS

(23)

23
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 4       There are many uses for Group 2 metals and their compounds.

 4  (a) State a medical use of  barium sulfate.
           State why this use of  barium sulfate is safe, given that solutions containing barium ions

are poisonous. 
[2 marks]

Use .....................................................................................................................................

Why this use is safe ...........................................................................................................

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

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

 4  (b) Magnesium hydroxide is used in antacid preparations to neutralise excess stomach
acid.

           Write an equation for the reaction of  magnesium hydroxide with hydrochloric acid.  
[1 mark]

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

 4  (c) Solutions of  barium hydroxide are used in the titration of  weak acids.

           State why magnesium hydroxide solution could not be used for this purpose. 
[1 mark]

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

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

 4  (d) Magnesium metal is used to make titanium from titanium(IV) chloride.

           Write an equation for this reaction of  magnesium with titanium(IV) chloride. 
[1 mark]

............................................................................................................................................
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 4  (e) Magnesium burns with a bright white light and is used in flares and fireworks.

     Use your knowledge of  the reactions of  Group 2 metals with water to explain why
water should not be used to put out a fire in which magnesium metal is burning.

[2 marks]

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

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

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

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

[Extra space] ....................................................................................................................

............................................................................................................................................
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 6  (c) A yellow precipitate is formed when silver nitrate solution, acidified with dilute nitric acid,
is added to an aqueous solution containing iodide ions.

 6  (c) (i) Write the simplest ionic equation for the formation of  the yellow precipitate.
[1 mark]

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

 6  (c) (ii) State what is observed when concentrated ammonia solution is added to this 
yellow precipitate.

[1 mark]

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

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

 6  (c) (iii) State why the silver nitrate solution is acidified when testing for iodide ions.
[1 mark]

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

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

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

 6  (c) (iv) Explain why dilute hydrochloric acid is not used to acidify the silver nitrate solution in
this test for iodide ions.

[1 mark]

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

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

............................................................................................................................................
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 6  (d) Chlorine is toxic to humans.  This toxicity does not prevent the large-scale use of  
chlorine in water treatment.

 6  (d) (i) Give one reason why water is treated with chlorine. 
[1 mark]

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

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

 6  (d) (ii) Explain why the toxicity of  chlorine does not prevent this use. 
[1 mark]

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

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

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

 6  (d) (iii) Write an equation for the reaction of  chlorine with cold water.
[1 mark]

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

 6  (e) Give the formulas of  the two different chlorine-containing compounds that are 
formed when chlorine reacts with cold, dilute, aqueous sodium hydroxide. 

[1 mark]

Formula 1 ............................................................................................................................

Formula 2 ............................................................................................................................

Turn over for the next question
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2 The following pairs of  compounds can be distinguished by simple test-tube reactions.

For each pair of  compounds, give a reagent (or combination of  reagents) that, when
added separately to each compound, could be used to distinguish between them.
State what is observed in each case.

2 (a) Butan-2-ol and 2-methylpropan-2-ol
[3 marks]

Reagent ..............................................................................................................................

Observation with butan-2-ol

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

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

Observation with 2-methylpropan-2-ol

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

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

2 (b) Propane and propene
[3 marks]

Reagent ...............................................................................................................................

Observation with propane

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

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

Observation with propene

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

.............................................................................................................................................
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2 (c) Aqueous silver nitrate and aqueous sodium nitrate
[3 marks]

Reagent ..............................................................................................................................

Observation with aqueous silver nitrate

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

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

Observation with aqueous sodium nitrate

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

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

2 (d) Aqueous magnesium chloride and aqueous barium chloride
[3 marks]

Reagent ..............................................................................................................................

Observation with aqueous magnesium chloride

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

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

Observation with aqueous barium chloride

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

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

Turn over for the next question
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3 The elements in Group 2 from Mg to Ba can be used to show the trends in properties
down a group in the Periodic Table.

3 (a) State the trend in atomic radius for atoms of  the elements down Group 2 from Mg to Ba
Give a reason for this trend.

[2 marks]

Trend ...................................................................................................................................

Reason ................................................................................................................................

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

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

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

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

3 (b) The Group 2 elements react with water.

3 (b) (i) State the trend in reactivity with water of  the elements down Group 2 from Mg to Ba
[1 mark]

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

3 (b) (ii) Write an equation for the reaction of  strontium with water.
[1 mark]

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

3 (c) Give the formula of  the hydroxide of  the element in Group 2 from Mg to Ba that is most
soluble in water.

[1 mark]

.............................................................................................................................................
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Section A

Answer all questions in the spaces provided.

1 This question is about the Group 2 metals and their compounds.

1 (a) Explain why the first ionisation energy of  barium is less than the first ionisation energy of
calcium. 

[2 marks]

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

1 (b) Magnesium reacts readily with steam.

State two observations you would make when magnesium reacts with steam. Write an
equation for the reaction.

[3 marks]

Observation 1 _________________________________________________________________

______________________________________________________________________________

Observation 2 _________________________________________________________________

______________________________________________________________________________

Equation ______________________________________________________________________
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1 (c) Explain why different observations are made when aqueous barium chloride is added
separately to aqueous magnesium sulfate and to aqueous magnesium nitrate.

Write the simplest ionic equation, including state symbols, for any reaction that occurs.
[2 marks]

Explanation ___________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

Equation ______________________________________________________________________
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6 The halogens are the elements in Group 7.

6 (a) The electronegativities of  the halogens are shown in Table 4.

Table 4

Explain the trend in electronegativities shown by the halogens.
[2 marks]

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

6 (b) The halogens can all behave as oxidising agents in reactions.

6 (b) (i) Explain, in terms of  electron transfer, the meaning of  the term oxidising agent.
[1 mark]

______________________________________________________________________________

______________________________________________________________________________

6 (b) (ii) An equation for the reaction that takes place when chlorine gas is bubbled through
aqueous potassium bromide is shown.

Cl2(g) + 2KBr(aq) Br2(aq) + 2KCl(aq)

Explain, with reference to the oxidation states, why this is a redox reaction.
[1 mark]

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________
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Halogen Fluorine Chlorine Bromine Iodine

Electronegativity 4.0 3.0 2.8 2.5
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6 (c) Solid sodium halides react with concentrated sulfuric acid.

6 (c) (i) A sample of  solid sodium iodide is reacted with concentrated sulfuric acid. 
A black solid forms and hydrogen sulfide gas is produced.

Write a half-equation for the reaction of  sulfuric acid to form hydrogen sulfide.
[1 mark]

______________________________________________________________________________

6 (c) (ii) Write a half-equation for the formation of  the black solid.
[1 mark]

______________________________________________________________________________

6 (c) (iii) Use your answers to parts (c) (i) and (c) (ii) to write an overall equation for the reaction
of  sodium iodide with concentrated sulfuric acid.

[1 mark]

______________________________________________________________________________

6 (c) (iv) Give the role of  sulfuric acid in its reaction with sodium iodide.
Tick () one box. 

[1 mark]

Acid

Oxidising agent

Reducing agent

Electrophile

6 (c) (v) Write an equation for the reaction of  concentrated sulfuric acid with solid sodium
fluoride.

[1 mark]

______________________________________________________________________________

6 (c) (vi) Suggest one reason why the reaction of  sodium fluoride with concentrated sulfuric acid
is different from the reaction with sodium iodide.

[1 mark]

______________________________________________________________________________
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6 (d) Chlorine reacts with water to form an equilibrium mixture containing hydrochloric acid
and chloric(I) acid.

6 (d) (i) Write an equation for the formation of  this equilibrium mixture.
[1 mark]

______________________________________________________________________________

6 (d) (ii) Household bleach contains sodium chlorate(I) and sodium chloride.
State and explain, with reference to your equation in part (d)(i), why it is dangerous to
acidify an aqueous mixture of  sodium chlorate(I) and sodium chloride.

[2 marks]

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________
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