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1	 (a)	 Carbon dioxide is produced when sodium hydrogencarbonate is heated.

		  (i)	 Complete the word equation for this reaction.

sodium
hydrogencarbonate

carbon dioxide 1 1
heat

	
	 [2]

		  (ii)	 What name is given to this type of reaction?

			   	   [1]

	 (b)	 A student wanted to use the apparatus shown below to make and test  
for carbon dioxide. However, it did not work as it was not correctly  
set up.

sodium
hydrogencarbonate

delivery tube

A B

Source: Principal Examiner

		  (i)	 On the diagram above, name the chemical in test tube B, that is  
used to test for carbon dioxide.	 [1]

		  (ii)	 Describe one mistake in the set-up of test tube A and one mistake  
in the set-up of test tube B.

			   Test tube A 	

			   	   [1]

			   Test tube B 	

			   	   [1]
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	 (c)	 Baking powder contains sodium hydrogencarbonate and is used in 
making cakes.

		  (i)	 Name the chemical added to sodium hydrogencarbonate to make 
baking powder.

			   	   [1]

		  (ii)	 State one reason why baking powder is used in making cakes.

			   	

			   	   [1]
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2	 The table below gives some properties of five materials.

material relative 
heaviness

relative 
strength

relative 
stiffness

relative 
cost

steel 7800 10 105 low

Kevlar 1400 30 70 high

graphene 1000 2000 5 very high

glass reinforced 
plastic 1900 15 10 medium

wood 5000 5 40 low

 

	 Using only the information in the table, answer the questions below.

	 (a)	 Traditionally, canoe bodies were made from wood. However, modern 
canoes can be made from Kevlar.

© Jim West / Science Photo Library

		  State the main advantage and the main disadvantage of using Kevlar.

		  Advantage 	

		  Disadvantage 	   [2]

	 (b)	 The first tennis rackets were made from wood. However, scientists are 
now investigating the use of graphene instead of wood.

		  Describe fully how graphene tennis rackets will be different from 
wooden rackets when used.

		  	

		  	

		  	   [2]
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3	 (a)	 (i)	 What is meant by the term hard water?

			   	

			   	   [2]

		  (ii)	 Name one ion that can cause water to be hard.

			   	   [1]

	 (b)	 Describe an experiment to distinguish between the two types of hard 
water.

		  Your answer should include:

		  •	 the names of the two types of hard water
		  •	 a method for the experiment including how to make it a fair test
		  •	 the expected results for each type of hard water

		  In this question you will be assessed on your written 
communication skills including the use of specialist scientific 
terms.

	
		  	

		  	

		  	

		  	

		  	

		  	

		  	

		  	

		  	

		  	

		  	

		  	   [6]
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4	 The graph below shows the melting and boiling points of some Group 1 
metals.
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	 You may find your Data Leaflet helpful.

	 (a)	 Give one similarity and one difference between the trends in melting 
points and boiling points of the metals in Group 1.

		  Similarity 	

		  	   [1]

		  Difference 	

		  	   [1]

	 (b)	 What name is given to the metals in Group 1 of the Periodic Table?

		  	   [1]
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	 The graph below shows the melting and boiling points of some Group 2 
metals.
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	 You may find your Data Leaflet helpful.

	 (c)	 Describe fully the trend in boiling points of the metals in Group 2.

		  	

		  	

		  	   [2]

	 (d)	 Predict the melting point of radium, which is another Group 2 metal.

			       °C  [1]
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5	 (a)	 Below is a printout from a seismometer that records earthquake data.

		  On the printout, label:

		  (i)	 the major earthquake using the letter E. 

		  (ii)	 one of the aftershocks using the letter A.	 [2]

Time

© Sebastien_B / iStock / Thinkstock

	 (b)	 Name the scale that is used to measure the magnitude of an 
earthquake.

		  	   [1]

	 (c)	 During the twentieth century many scientists put forward ideas about 
the cause of earthquakes. In 1915 Alfred Wegener proposed the idea 
of continental drift.

		  (i)	 Describe the theory of continental drift.

			   	

			   	

			   	

			   	   [2]

		  (ii)	 Give one piece of evidence that supports Wegener’s theory.

			   	

			   	   [1]
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6	 Below are the symbol equations for some chemical reactions.

	 	 A	 CuO    H2  →  Cu    H2O

	 	 B	 Fe    CuSO4  →  FeSO4    Cu

	 	 C	 C3H8    5O2  →  3CO2    4H2O

	 	 D	 NaOH    HCl  →  NaCl    H2O

	 (a)	 Which reaction (A, B, C or D) represents a neutralisation reaction?

			        [1]

	 (b)	 Which reaction (A, B, C or D) represents a combustion reaction?

			        [1]

	 (c)	 One of these equations represents a reduction reaction. Explain the 
term reduction.

		  	

		  	   [1]
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7	 (a)	 The table below contains information about the structure of the atoms 
of four elements W, X, Y and Z.

Element Number of 
protons

Number of 
neutrons

Number of 
electrons

W 3 4 3

X 12 12 12

Y 7 7 7

Z 18 22 18

	 You may find your Data Leaflet helpful.

		  (i)	 Calculate the mass number of element W.

			        [1]

		  (ii)	 Name the element X.

			        [1]

		  (iii)	Which element (W, X, Y or Z) has only one electron in its outer 
shell?

			        [1]

		  (iv)	Which element (W, X, Y or Z) is an alkaline earth metal?

			        [1]

	 (b)	 Emerald is a precious green gem. It has the formula Be3Al2(SiO3)6.

		  (i)	 How many different elements are represented by this formula?

			        [1]

		  (ii)	 How many oxygen atoms are represented by this formula?

			        [1]
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8	 (a)	 Complete the diagrams below to show how all of the electrons are 
arranged in an atom of hydrogen and an atom of oxygen.

Hydrogen atom Oxygen atom
 

		  	 [2]

	 (b)	 Explain fully, in terms of electrons and the atoms involved, how 
oxygen and hydrogen join to form a molecule of water. You should 
include the chemical formula for water in your answer.

		  In this question you will be assessed on your written 
communication skills including the use of specialist scientific 
terms.

		  	

		  	

		  	

		  	

		  	

		  	

		  	

		  	

		  	

		  	

		  	

		  	   [6]
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9	 Electrolysis can be used to extract aluminium as shown in the diagram 
below.

aluminium ore carbon lining

molten aluminium

steel casing

+ –carbon block

Source: Principal Examiner

	 (a)	 Complete the table below.

Part of  
electrolysis cell

Charge of  
electrode

Name of  
electrode

carbon lining negative

carbon block positive

			   [1]

	 (b)	 State two reasons why electrodes are made from carbon.

		  1. 	

		  2. 	   [2]

	 (c)	 Describe, with reference to electrons, how the molten aluminium is 
formed at the carbon lining.

		  	

		  	

		  	   [3]
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10	 A student investigated the reactions of some metals and their compounds.  
His observations are shown in the table below.

Reaction
number Reactants Observations

1 silver  iron(II) sulfate solution nothing happened

2 iron  zinc sulfate solution nothing happened

3 copper  silver nitrate solution colourless solution turned blue,
silver coloured solid formed

4 iron  copper(II) nitrate solution blue solution faded,
pink/brown solid formed

5 zinc  copper(II) sulfate solution blue solution turned colourless,
pink/brown solid formed

	 (a)	 These reactions can be described as displacement reactions.

		  Define the term displacement.

		  	

		  	

		  	   [2]

	 (b)	 Complete the word equation for copper reacting with silver nitrate. 

copper  1  silver nitrate  1

			   [2]

	 (c)	 Name the pink/brown solid that is formed in reactions 4 and 5.

		  	   [1]
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	 (d)	 Zinc is the most reactive metal used by the student. Complete the 
reactivity series below for the metals used.

		  	

zinc
	

		  	 1	

		  	 2	

		  	 3	

		  	 4	 	 [1]

	 (e)	 Suggest one reason why the student did not use potassium in this 
investigation.  

		  	

		  	   [1]
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11	 Hydrocarbons are often used as fuels.

	 (a)	 Define the term hydrocarbon.

		  	

		  	   [2]

	 (b)	 Complete the table below about different hydrocarbons.

Hydrocarbon Molecular formula Structural formula

methane CH4

H

C

H

H            H

ethane

H

C

H

H

H

C

H

               H

C3H8

	 		  [3]

	 (c)	 Name the family of hydrocarbons that methane and ethane belong to.

		  	   [1]

	 (d)	 A major source of hydrocarbons is crude oil. Name and describe the 
process used to separate hydrocarbons from crude oil.

		  	

		  	

		  	

		  	   [3]
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	 (e)	 Balance the symbol equation below.

CH4                  O2         →         CO2                  H2O

		  	 [1]

	 (f)	 The table below shows the percentage of gases released from a 
factory chimney.

Gas Formula Percentage/%

sulfur dioxide SO2 0.05

carbon monoxide CO 0.10

nitrogen oxide NO 0.15

carbon dioxide CO2

oxygen O2 15.00

nitrogen and water vapour N2 and H2O 74.70

		  (i)	 Calculate the percentage of carbon dioxide that is released from 
this factory chimney.

			       %  [1]

		  (ii)	 Name the element that is present in all the compounds shown in 
the table above.

			        [1]

	

THIS IS THE END OF THE QUESTION PAPER
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Solubility of Common Salts
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 gcse
Most chlorides, bromides and iodides
EXCEPT 
silver and lead chlorides, bromides and iodides

SOLUBILITY IN COLD WATER OF COMMON SALTS, HYDROXIDES AND OXIDES

Soluble

Insoluble

Most carbonates
EXCEPT 
sodium, potassium and ammonium carbonates

Most hydroxides 
EXCEPT 
sodium, potassium and ammonium hydroxides 

Most oxides 
EXCEPT 
sodium, potassium and calcium oxides which react with water

All sodium, potassium and ammonium salts

All nitrates

Most sulfates 
EXCEPT 
lead and barium sulfates
Calcium sulfate is slightly soluble

Positive ions Negative ions
Name Symbol Name Symbol

Ammonium +
4NH Carbonate −2

3CO

Chromium(III) +3Cr Dichromate −2
72OCr

Copper(II) +2Cu Ethanoate −COOCH3

Iron(II) +2Fe Hydrogen carbonate −
3HCO

Iron(III) +3Fe Hydroxide −OH

Lead(II) +2Pb Methanoate −HCOO

Silver +Ag Nitrate −
3NO

Zinc +2Zn Sulfate −2
4SO

Sulfite −2
3SO
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1

* 58 – 71    Lanthanum series
† 90 – 103  Actinium series

a = relative atomic mass
(approx)
x = atomic symbol
b = atomic number

THE PERIODIC TABLE OF ELEMENTS
Group

a
b x

1 2 3 4 5 6 7

0

*

†
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