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Answer all questions in the spaces provided.

 1 The picture shows an old Spanish coin.  It is called a piece of eight.

Photograph of old Spanish coin is not reproduced 
here due to third party copyright constraints. 

The full copy of this paper can be obtained by 
ordering from AQA Publications.

shop.aqa.org.uk

 1 (a) A genuine piece of eight has a mass of 27 g.

  The masses of four pieces of eight were measured.  The results are shown in the table.

Coin Mass in grams

A 27.0

B 26.9

C 25.9

D 26.8

 1 (a) (i) What is the range?

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

 1 (a) (ii) Which coin, A, B, C or D, is most likely to be a forgery?            

(1 mark)



3

Turn over 

(03)
G/K30452/Jun08/CHY3F

Areas outside 
the box will 

not be scanned 
for marking

 1 (b) A genuine piece of eight is 90 % silver.

  Coins can be analysed to prove they are genuine.

 1 (b) (i) Chemical analysis using acids and alkalis is not used on such rare and valuable 
coins.

  This is because chemical analysis  ............................................................................

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

 1 (b) (ii) Rare and valuable coins are analysed by instrumental methods.

  Suggest why.

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

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

____
4
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 2 (a) Read a student’s report about the reaction between sodium and water.

The reaction between sodium and water

A small piece of sodium was added to some water in a trough.

Trough
Water

Sodium

The sodium fl oated and started to react.

The sodium moved along the surface of the water and melted to give a 
ball of molten metal.

The ball became smaller and smaller until it had all gone.

A gas was given off and a colourless solution was left.

The word equation for this reaction is:

sodium  +   water  →  sodium hydroxide  +  hydrogen

   Use the information from the student’s report to answer these questions.

 2 (a) (i) Which information shows that sodium has a low density?

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

 2 (a) (ii) Which information shows that the reaction is exothermic?

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

 2 (a) (iii) Name the gas given off.

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

 2 (b) The periodic table on the Data Sheet may help you to answer these questions.

 2 (b) (i) Sodium is in Group 1.

  Name a Group 1 element that is more reactive than sodium.

   ...................................................................................................................................
(1 mark)
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 2 (b) (ii) Here are some statements about Group 1 elements.
  Only two of these statements are correct.
  Put a tick ( ) next to the two correct statements.

Statement ( )

They are halogens

They are metals

They form covalent compounds

They form ions with a +1 charge
(2 marks)

 2 (c) Dimitri Mendeleev put forward his periodic table in 1869.

   Complete these sentences by drawing a ring around the correct answer.

 2 (c) (i) Mendeleev arranged the elements in order of their    

atomic weight

density

reactivity

 .

(1 mark)

 2 (c) (ii) The table is called a periodic table because elements with    

identical

the same

similar

 

  properties occur at regular intervals.
(1 mark)

 2 (c) (iii) The vertical columns are known as    

groups

periods

rows

 .

(1 mark)

 2 (d) How did Mendeleev overcome the problem of undiscovered elements when he 
designed his table?

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

(1 mark)
____
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 3 The information in the box was on the internet.

Breathtaking Finish

Tim Henman used smelling salts to help revive his fortunes at 
Wimbledon yesterday.

  The active chemical in smelling salts is ammonium carbonate, (NH4)2CO3.

  A student tested some smelling salts to prove that they contained ammonium ions and 
carbonate ions.

 3 (a) Complete these sentences by choosing the correct substances from the box.

 3 (a) (i) Test for carbonate ions.

ammonia               carbon dioxide               hydrochloric acid

                     limewater                          water

  The student added ......................................................... to the smelling salts.

  A gas called ......................................................... was given off.

  This gas turned ......................................................... milky.
(3 marks)
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 3 (a) (ii) Test for ammonium ions.

ammonia               carbon dioxide               hydrochloric acid

                        litmus                   sodium hydroxide

  The student added ......................................................... to the smelling salts.

  A gas called ......................................................... was given off.

  This gas turned ......................................................... paper blue.
(3 marks)

 3 (b) Suggest why ammonium ions cannot be identified using a flame test.
    

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

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

____
7
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 4 (a) The table shows the amount of energy produced by some food components.

Food component Energy in kilocalories 
per gram

Carbohydrates 4

Dietary fi bre 2

Ethanol 7

Fats 9

Sugar-free sweeteners 2.4

 4 (a) (i) Which food component produces the most energy per gram?

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

 4 (a) (ii) A packet of vegetable soup contains 25 g of carbohydrates.

    Calculate the number of kilocalories produced by the carbohydrates in this packet 
of soup.

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

Answer = ............................... kilocalories
(1 mark)

 4 (a) (iii) Dietary information is usually given in kilocalories.

    Which other energy unit is also used?

    Draw a ring around your answer.

kilograms            kilojoules            kilometres
(1 mark)
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 4 (b) (i) Suggest why chips have more energy than the same mass of boiled potatoes.
     

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

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

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

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

 4 (b) (ii) Suggest why eating too many chips could be unhealthy.
     

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

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

____
6
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 5 Good quality water is needed for a healthy life.

  In the United Kingdom, obtaining safe water for drinking is as simple as turning on a tap.
  The water is made safe to drink by water companies.

  However, in many parts of Africa and Asia, water used for drinking is contaminated and 
untreated.  It is estimated that 2.2 million people die each year as a result of drinking 
contaminated water.

 5 (a) Sea water is not used as drinking water.

   Suggest why.
    

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

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

 5 (b) Explain why water for drinking is filtered and then treated with chlorine.
    

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

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

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

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

____
3

(10)
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 6 (a) Nicotinic acid is a weak acid.  It has the formula C5H4NCOOH.

   Hydrochloric acid is a strong acid.  It has the formula HCl.

 6 (a) (i) Give the name or formula of the ion that makes solutions acidic.
     

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

 6 (a) (ii) Weak acids contain fewer of these ions than strong acids of the same 
concentration.

    Describe and give the results of an experiment to show that nicotinic acid is a 
weaker acid than hydrochloric acid of the same concentration.

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

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

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

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

(2 marks)

 6 (b) Read the following information.

It’s all in a name

Nicotinic acid is an important chemical.  It is also known as niacin or 
vitamin B3.  It is found in many foods including eggs, meat, poultry, 
fi sh, leafy vegetables, carrots and cereals.  It is also in tea and coffee.

A lack of nicotinic acid in our diet causes the disease pellagra.  The 
symptoms of pellagra include diarrhoea, dermatitis and dementia.  
People can die.  Pellagra is a common disease of malnutrition in 
Africa.

Nicotinic acid can be made by oxidising nicotine.

Nicotine is found in tobacco, tomatoes and potatoes.  Smoking 
tobacco is said to cause the death of millions of people each year 
from cancer.

DC/AC (Dedicated Citizens Against Chemicals) is a pressure group 
that wants the government to ban nicotine and chemicals made 
from nicotine.  Many people oppose such a ban and there is to be a 
televised debate.

(12)
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  In the television programme, DC/AC and their opponents gave their reasons.  You have 
to suggest what they were.

 6 (b) (i) DC/AC said that nicotine and chemicals made from nicotine should be banned 
because

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

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

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

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

(2 marks)

 6 (b) (ii) Their opponents said that nicotine and chemicals made from nicotine should not 
be banned because

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

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

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

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

(2 marks)
____
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 7 A student did experiments to find the maximum amount of sodium sulfate that dissolves in 
100 g of water at different temperatures.  Each experiment was repeated several times.  The 
points on the graph show the student’s average results.

20 30 400
0

10

20

30

40

50

60

10
Temperature in °C

Solubility
of sodium

sulfate
in grams
per 100 g
of water

50 60

  Use the graph to answer the following questions.

 7 (a) Complete the graph by drawing a smooth curve through the points. (1 mark)

 7 (b) The student was surprised by the shape of this solubility graph.

   Suggest why.
    

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

 7 (c) Suggest why the student was sure that the results were reliable.
    

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

(14)
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 7 (d) At what temperature is the solubility of sodium sulfate greatest? ................................ °C
(1 mark)

 7 (e) Use your graph to find the maximum mass of sodium sulfate that dissolves in 100 g of 
water at 10 ºC.

Mass = ........................ g
(1 mark)

 7 (f) A saturated solution of sodium sulfate in 100 g of water is made at 30 ºC.  It is then 
cooled to 15 ºC.

   What mass of sodium sulfate crystallises from the solution?
    

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

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

Mass = ........................ g
(2 marks)

 7 (g) At a given temperature what is meant by a saturated solution?
    

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

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

____
8

END  OF  QUESTIONS

(15)
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Data Sheet
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1. Reactivity Series of Metals

2. Formulae of Some Common
Ions

Positive ions

Name

Hydrogen
Sodium
Silver
Potassium
Lithium
Ammonium
Barium
Calcium
Copper(II)
Magnesium
Zinc
Lead
Iron(II)
Iron(III)
Aluminium

H +

Na +

Ag +

K +

Li +

NH4 +

Ba 2+

Ca 2+

Cu 2+

Mg 2+

Zn 2+

Pb 2+

Fe 2+

Fe 3+

Al 3+

Chloride
Bromide
Fluoride
Iodide
Hydroxide
Nitrate
Oxide
Sulfide
Sulfate
Carbonate

Cl –

Br –

F –

I –

OH –

NO3 –

O 2–

S 2–

SO4 2–

CO3 2–

Formula

June 2008 Insert for GCSE Additional Science (CHY2) and GCSE Chemistry (CHY3) Question Papers

Turn over

Name Formula

Negative ions

Potassium
Sodium
Calcium
Magnesium
Aluminium
Carbon
Zinc
Iron
Tin
Lead
Hydrogen
Copper
Silver
Gold
Platinum

(elements in italics, though non-metals, have been included for
comparison)

most reactive

least reactive
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