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Answer all questions.

1. (a) The following diagram shows an outline of the Periodic Table.

The letters shown are NOT the chemical symbols of the elements

© WJEC CBAC Ltd.

A

E

D

B

C

 (i) Give the group and period of the element labelled C. [2]

  Group . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .    Period . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 (ii) Give the letter of the element which has both metallic and non-metallic properties.
  Give the reason for your choice. [2]

  Letter  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

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

 

 (b) (i) The chemical formula of aluminium nitrate is Al(NO3)3. Give the number of nitrogen 
atoms in the formula Al(NO3)3. [1]

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

  (ii) Give the chemical formula of lithium carbonate. [1]

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

6
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2. The bar charts below show the melting points and boiling points of Group 7 elements.
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 Use the information in the bar charts to answer parts (a)-(d).

 (a) Describe the trend, if any, in the melting point going down the group. [1]

 

 (b) Name the element which has the lowest melting point. [1]

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

 (c) Using the same key, draw bars on the grid above to predict the approximate values for the 
melting point and boiling point of astatine. [2]

 (d) Give the name of the element which is liquid at −70 °C. [1]

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

melting point

boiling point

Temperature
(°C)

fluorine chlorine

bromine iodine astatine

Group 7 element

5
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3. (a) The diagram below shows an electrolysis cell used in the extraction of aluminium.
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 (i) Give the state (solid, liquid or gas) of the aluminium oxide during this process. [1]

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

 (ii) Explain the movement of Al3+ and O2− ions during the process. [3] 

 

 

 

 

 (b) State one property of aluminium that is unusual compared to most other metals.
  Give a use which relies on this property. [1]

  Property  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

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

crust
anode

cathode aluminium oxideO2−

O2− O2−

O2−

O2−

O2−

Al3+Al3+
Al3+

Al3+
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alloys without scandium alloys with scandium

Relative 
strength

Aluminium alloy

7

A B C D

 (c) Scandium is added to aluminium alloys to increase their strength.

  The graph below shows the relative strength of aluminium alloys, A-D, with and without 
added scandium.

  Give the letter of the aluminium alloy where the relative strength is increased by 100 % 
when scandium is added. Use data from the graph to explain your choice. [2]

  Letter  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

  Reason  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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4. Describe the benefits and drawbacks associated with the recycling of plastic household waste.
[6 QWC]
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5. (a) The diagram below shows some reactions of dilute sulfuric acid.

© WJEC CBAC Ltd.

colourless zinc 
sulfate solution and 

hydrogen

dilute 
sulfuric acid

blue copper(II) sulfate 
solution and gas C

blue copper(II) sulfate 
solution

metal A

colourless sodium 
sulfate solution

compound Bbase E

alkali D

  Give the names of each of the substances A to E. [5]

  A  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

  B  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

  C  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

  D  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

  E  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 (b) Give the chemical formula of ammonium sulfate. [1]

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

6
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6. Iron is extracted from its ore in the blast furnace.
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iron ore, limestone and coke

waste gases

hot air

molten slag

molten iron

hot air

 (a) Explain the functions of coke in the extraction of iron from iron(III) oxide. [3]
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 (b) (i) One of the reactions occurring in the furnace is shown below. Balance this 

equation. [1]

  (ii) The reaction in part (i) shows the processes of oxidation and reduction.

   State which of the substances shown in the above equation is reduced and which 
is oxidised. Explain your answers. [2]

   Substance reduced  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Substance oxidised  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

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

 

 (c) Most of the iron produced is converted into an alloy called steel before use. State what is 
meant by an alloy. [1]

 

© WJEC CBAC Ltd.

7

Fe2O3 C+ Fe + CO2
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7. (a) Silver can be recovered from photographic solutions using iron. This reaction can be 
demonstrated in the laboratory by adding iron filings to a beaker containing silver nitrate 
solution. A grey solid forms and the solution turns a pale green colour.

  Explain the reaction taking place in the beaker. [3]

 

 

 

 

 

 

 (b) Nano-silver has become widely used in everyday life. Explain one disadvantage of using 
nano-silver in sports clothing. [2]
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8. When magnesium powder is heated with copper(II) oxide a violent reaction occurs. 
 The equation for this reaction is given below:

Mg    +    CuO                       MgO    +    Cu

 (a) 4.0 g of magnesium oxide is formed when 2.4 g of magnesium reacts with 8.0 g of  
copper(II) oxide. Assuming both reactants are used up during the reaction and that no 
product is lost, calculate the mass of copper that forms. Explain your answer in terms of 
atoms. [2]

  Mass of copper = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . g

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

 

 (b) The table below shows the mass of copper formed when different masses of magnesium 
were heated with 8.0 g of copper(II) oxide.

© WJEC CBAC Ltd.

Mass of magnesium used (g) Mass of copper formed (g)

0.05 0.14

0.10 0.27

0.15 0.40

0.20 0.53

0.25 0.66

 (i) Plot the results from the table on the grid opposite and draw a suitable line. [3]

 (ii) Describe the relationship between the mass of magnesium used and the mass of 
copper formed. [2]

 

 

 

 (iii) Use your graph to find the mass of copper formed when 0.30 g of magnesium is 
used. [1]

  Mass of copper = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . g
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9. (a) The graphs below show the changes in carbon dioxide levels and atmospheric temperature 
between 1960 and 2005.

© WJEC CBAC Ltd.

  Describe how the evidence from the graphs can be used to support and to oppose the 
statement: [2]

  “Global warming is caused by releasing carbon dioxide into the atmosphere.”

  Support  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 

  Oppose   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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 (b) Natural gas is mainly methane, CH4. Complete the equation for its combustion in air by 

drawing diagrams to represent all the molecules formed. [2]
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10. Use the information from the table below to evaluate the potential of hydrogen as a replacement  
for petrol and diesel to fuel cars. 

 Your answer should include both advantages and disadvantages. [6 QWC]

© WJEC CBAC Ltd.

Hydrogen Petrol and diesel

Raw material water crude oil

Production method electrolysis fractional distillation

Combustion product(s) water carbon dioxide and water

State at room temperature and 
atmospheric pressure gas liquid

Storage thick steel containers petrol tanks
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FORMULAE FOR SOME COMMON IONS

POSITIVE IONS NEGATIVE IONS
Name Formula Name Formula

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

Al3+

NH4
+

Ba2+

Ca2+

Cu2+

H+

Fe2+

Fe3+

Li+

Mg2+

Ni2+

K+

Ag+

Na+

Zn2+

Bromide
Carbonate
Chloride
Fluoride
Hydroxide
Iodide
Nitrate
Oxide
Sulfate

Br–

CO3
2–

Cl–

F–

OH–

I–

NO3
–

O2–

SO4
2–
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