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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.

2 Examiner
only

 (i) Give the letters of the elements that represent metals and those that represent non-
metals. [1]

  Metals  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

  Non-metals  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 (ii) One of the elements A-F shows properties of both metals and non-metals.

 I. Give the letter that represents this element.   

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

 II. State the group and period to which this element belongs. [1]

  Group   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

  Period   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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 (i) Fluorine is a gas at room temperature, 20 °C. Give the states of bromine and iodine 
at room temperature. [2]

State at room temperature

bromine

iodine

 (ii) Astatine is below iodine in this group of the Periodic Table. Use the information 
in the table to predict the properties of astatine. [2]

 

 

 

7

Name of
element Symbol Melting point

/ °C
Boiling point

/ °C
Reaction with

hot sodium

fluorine F –219 –188 explosive

chlorine Cl –101 –34 very vigorous

bromine Br –7 59 vigorous

iodine I 114 184 slow

 (b) The following table shows information about some of the elements in Group 7 of the 
Periodic Table.

PMT



(4462-02)

2. Rebecca was asked to investigate how the pH changed during the reaction between hydrochloric  
acid and potassium hydroxide. She slowly added potassium hydroxide solution to 25 cm3 of  
dilute hydrochloric acid and recorded the pH using a pH sensor. The results are shown in the 
graph below.

4 Examiner
only

 (a) (i) Use the graph to give

 I. the pH of the hydrochloric acid before adding potassium hydroxide, [1]

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

 II. the volume of potassium hydroxide required to neutralise the acid. [1]

  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  cm3

 (ii) Rebecca could also have investigated the pH change using universal indicator 
solution.

 I. State the colour of universal indicator when the solution is neutral. [1]

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

 II. Give one advantage of using a pH sensor to investigate changes in pH. [1]
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 (b) Acids also react with bases such as copper oxide.

  Describe how a pure sample of copper sulfate crystals can be prepared from copper 
oxide. [3]
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3. The following diagram shows the ‘periodic table’ published by Dmitri Mendeleev in 1869.
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only

6

 The modern version of the Periodic Table is shown on the back page of this examination paper.

 Describe how Mendeleev constructed his table and how it compares with today’s Periodic 
Table. [6 QWC]

 In your answer you should refer to

	 •	 how Mendeleev arranged the elements in his table,
 • differences and similarities between the two tables.
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4. (a) Hydrogen gas can be produced from water using electrolysis. The following diagram 
shows the apparatus that could be used in the laboratory to demonstrate the electrolysis 
of water.

  Name gases A and B. Give the chemical test for each gas, giving the expected result in 
both cases. [3]

  Gas A  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

  Gas B   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

  Test for gas A  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 

  Test for gas B  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 

_
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 (b) Hydrogen gas is used as a fuel. Give one advantage and one disadvantage of the use of 
hydrogen as a fuel. [2]

  Advantage  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 

  Disadvantage  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 

 (c) Another gas that can be used as a fuel is methane. Fill in the boxes to balance the 
following symbol equation for the combustion of methane. [1]

CH4   +             O2                            H2O     +     CO2

44
62

02
00

09

Turn over.

PMT



(4462-02)

5. Crude oil is a mixture of compounds known as hydrocarbons. It can be separated into fractions 
using fractional distillation. The following table shows some properties of the main fractions 
collected.

10 Examiner
only

6

 (a) Complete the table to show

  I. the range of carbon chain length in petrol, [1]

  II. the boiling point range of diesel. [1]

 (b) Give  two reasons why the process of fractional distillation is important in everyday life.
   [2]

 

 

 (c) Use the information in the table to explain why each fraction is collected over a 
temperature range. [2]

 

 

Name of fraction Carbon chain length
range

Boiling point range 
/ °C

refinery gas 1 - 4 below 60

petrol
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

60 - 150

naphtha 8 - 12 150 - 200

kerosene 11 - 15 200 - 260

diesel 15 - 20
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

lubricating oil 18 - 25 310 - 400

fuel oil 20 - 27 400 - 500

bitumen above 35 above 500
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6. Complete the following table by inserting the formulae of the missing ions and compounds.

 You may find it useful to refer to the table of formulae of common ions printed inside the back page 
of this examination paper. [3]

3

Name Formula of
positive ion

Formula of
negative ion

Formula of 
compound

sodium chloride Na+ Cl– NaCl

calcium fluoride
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

CaF2

sodium carbonate Na+ CO3
2–

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

magnesium hydroxide Mg2+ OH–
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

PMT
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7. Iron can be extracted from its ore in the blast furnace.

12 Examiner
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700 ˚C

1500 ˚C

1900 ˚C

 (a) Three raw materials used in this process are iron ore, coke and limestone.
  Explain why each of these materials is used in the blast furnance. [3]

 

 

 

 

 

 

iron ore,
coke and
limestone

in

hot gases out hot gases out

hot air in hot air in
slag out

iron out
IRON

SLAG
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 (b) One reaction that takes place in the blast furnace is shown below.

iron oxide     +     carbon monoxide               iron     +     carbon dioxide

 (i) State which of the substances shown in the above equation is oxidised and which 
is reduced, giving reasons for your answers. [2]

 

 

 

 (ii) Fill in the boxes to balance the symbol equation for this reaction. [1]

Fe2O3     +               CO                         Fe     +               CO2

 (c) Most of the iron produced is converted into an alloy called steel before use.

  State what is meant by an alloy. [1]
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8. Three groups of students used the apparatus shown in the following diagram to investigate how 
the electric current that a sodium chloride solution conducts depends on the concentration of 
the solution. Each group prepared their own sodium chloride solutions by dissolving carefully 
weighed samples of sodium chloride in 50 cm3 of water.

 Their results are shown in the following table.

power supply

ammeter

sodium chloride solutiongraphite electrode

Group A Group B Group C

Concentration
/ M

Current
/ A

Concentration
/ M

Current
/ A

Concentration
/ M

Current
/ A

0.1 0.07 0.1 0.06 0.1 0.06

0.2 0.14 0.2 0.12 0.2 0.13

0.3 0.20 0.3 0.19 0.3 0.20

0.4 0.28 0.4 0.26 0.4 0.27

0.5 0.35 0.5 0.33 0.5 0.34

PMT
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 (a) Using the information in the table, describe the relationship between the concentration 
of the sodium chloride solution and the current that flows. [1]

 

 (b) Using the information in the table, state whether the evidence supporting your conclusion 
in part (a) is strong or weak, and give a reason for your answer. [1]

 

 

 (c) (i) Calculate the mean value for the current measured using sodium chloride solution 
with a concentration of 0.5 M. [1]

 

 

  (ii) Use the following formula to calculate the percentage variation in the current 
measured using this solution.

     [2]

 

 

 (iii) Suggest a reason why each group obtained slightly different values for the current 
measured at this concentration. [1]
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(furthest value from mean value – mean value)
mean value

× 100 %

6
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9. (a) A student finds an unlabelled bottle containing a white powder. He suspects that the 
powder may be either sodium carbonate, sodium chloride or sodium hydroxide.

  Describe how the student could identify the substance. [3]

  Your answer must include the expected observations for each substance.

 

 

 

 

 

 

 (b) When a copper rod is placed in a solution of silver nitrate, a chemical reaction takes 
place as shown in the following photographs.
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6

after
30 minutes

 (i) Give a word equation for the reaction taking place. [1]

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   +   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                     . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   +   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 (ii) Explain why this reaction takes place. [2]
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10. The Earth’s original atmosphere contained mainly carbon dioxide and water vapour with 
smaller amounts of other gases such as methane and ammonia. Describe the formation of the 
original atmosphere and explain how it changed to its present-day composition. [6 QWC]
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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

Al3+

NH4
+

Ba2+

Ca2+

Cu2+

H+

Fe2+

Fe3+

Li+

Mg2+

Ni2+

K+

Ag+

Na+

Bromide
Carbonate
Chloride
Fluoride
Hydroxide
Iodide
Nitrate
Oxide
Sulfate

Br–

CO3
2–

Cl–

F –

OH–

I –

NO3
–

O2–

SO4
2–
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