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Answer ALL questions.

1 (a) Complete the table to show the relative mass and relative charge of a proton and 
an electron.

(2)

Neutron Proton Electron

Relative mass 1

Relative charge 0

 (b) The diagram represents an atom of an element.

Key:

electron
proton
neutron

  (i) Use numbers from the box to complete the table.

   You may use each number once, more than once or not at all.

2       5       7       8       15

(3)

Atomic number of atom

Mass number of atom

Group number of element in Periodic Table
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  (ii) Give the name of this element.
(1)

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

  (iii) Give the charge on the ion formed from this element. 
(1)

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

(Total for Question 1 = 7 marks)
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2 This question is about separating mixtures.  

 (a) The diagram shows apparatus that can be used to obtain pure water from 
sea water.

sea water

heat

pure water

  (i) Give the name of this technique.  
(1)

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

  (ii) Explain a change to the apparatus that would improve the collection of pure 
water from the heated sea water.   

(2)

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

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

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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 (b) The dyes in samples of four inks, A, B, C and D, were analysed using 
paper chromatography.  The solvent used was water.  

  The diagram shows the results obtained.   

height reached 
by the solvent

A B C D

  (i) Determine the Rf value of the dye that is in ink A and in ink C.
(3)

Rf = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

  (ii) Ink D is a mixture of three dyes.

   Give a change to the experiment that would be needed to separate the 
dyes in ink D.  

(1)

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

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

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

(Total for Question 2 = 7 marks)
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3 This question is about particles.

 (a) The diagram shows how particles are arranged in a solid, a liquid and a gas.

Y

Solid

W

X

melting

freezing

Liquid Gas

  (i) Name the change of state W.
(1)

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

  (ii) Name the change of state X.
(1)

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

  (iii) Name the change of state Y.
(1)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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 (b) A teacher uses this apparatus to demonstrate the movement of ammonia gas and 
hydrogen chloride gas particles.

cotton wool soaked 
in concentrated 

ammonia solution

cotton wool soaked 
in concentrated 

hydrochloric acid

  After several minutes a ring of solid ammonium chloride forms.  

  Ammonia gas particles travel more quickly than hydrogen chloride gas particles.  

  (i) Draw on the diagram the position of the ring of solid ammonium chloride.   
(1)

  (ii) State the name given to the movement of gas particles in this experiment.  
(1)
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  (iii) Complete the equation for the reaction by adding the state symbols. 
(1)

NH3(. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .)   +   HCl(. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .)   →   NH4Cl(. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .)

  (iv) Gas particles travel at high speeds.

   Give two reasons why it takes several minutes for the ring of solid 
ammonium chloride to form.   

(2)
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(Total for Question 3 = 8 marks)
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4 A student uses this apparatus to investigate the rate of oxygen production by the 
decomposition of hydrogen peroxide solution, H2O2

hydrogen peroxide 
solution

oxygen

100806040200

 (a) Give a test to show that the gas collected is oxygen.
(1)
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 (b) This experiment is repeated with 1 g of a solid catalyst in the conical flask. 

  The rate of reaction is greater in this experiment.  

  Describe how the student can show that the solid is a catalyst and not a reactant.  
(3)
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 (c) The graph shows the volume of oxygen collected at 20 °C.  

3002702402101801501209060300

80

70

60

50

40

30

20

10

0

Time in seconds

Volume of oxygen 
in cm3

  The experiment is done at 40 °C using the same volume and the same 
concentration of hydrogen peroxide solution. 

  On the grid, sketch the curve you would expect to obtain.
(2)

(Total for Question 4 = 6 marks)
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5 This question is about sodium carbonate, Na2CO3

 (a) A teacher finds an unlabelled bottle containing a white solid.  

  Describe tests the teacher could do to show that the white solid is 
sodium carbonate.

(5)
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 (b) Sodium carbonate is an ionic compound.  

  Explain why sodium carbonate has a high melting point.  

  Refer to structure and bonding in your answer.
(3)
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(Total for Question 5 = 8 marks)
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BLANK PAGE
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6 (a) The diagram shows the electronic configuration of an atom of magnesium and an 
atom of chlorine.  

Magnesium Chlorine

  Describe the changes in the electronic configurations of magnesium and chlorine 
when they react to form magnesium chloride, MgCl2

(2)
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 (b) A sample of chlorine contains these percentages of two isotopes.  

Cl-35 = 70%          Cl-37 = 30%

  (i) Use this information to calculate the relative atomic mass (Ar) of this sample 
of chlorine.  

(2)

Ar = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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  (ii) Both chlorine isotopes react with magnesium in the same way.

   Give a reason why both isotopes react in the same way.
(1)

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

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

 (c) A student uses this apparatus to investigate the temperature change when 
magnesium powder reacts with hydrochloric acid.

magnesium powder

polystyrene cup

hydrochloric acid

  The student uses this method.

• pour 100 cm3 of hydrochloric acid into a polystyrene cup 

• measure the initial temperature of the acid

• add the magnesium powder and stir

• measure the highest temperature reached by the mixture

  The table shows the student’s results.

Initial temperature of the acid in °C 18.1

Highest temperature of the mixture in °C 45.6
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  (i) Use the student’s results to explain the type of reaction that occurs when 
magnesium is added to hydrochloric acid.

(2)
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  (ii) Give a reason why the student uses a polystyrene cup. 
(1)
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  (iii) Use the student’s results to calculate the heat energy change (Q), in joules, for 
this reaction.  

   [for 1.00 cm3 of the mixture, mass = 1.00 g]

   [for the mixture, c = 4.2 J / g / °C] 
(3)

Q = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . J

(Total for Question 6 = 11 marks)
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7 This question is about fractions obtained from crude oil.  

 (a) The diagram shows a fractional distillation column and two of the fractions 
obtained from crude oil.  

kerosene

fraction X
crude oil

  Describe how the colour, boiling point and viscosity of fraction X differs from the 
kerosene fraction.

(3)
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 (b) Octane (C8H18) is part of the gasoline fraction.

  In a limited supply of air, octane undergoes incomplete combustion.   

  (i) Complete the chemical equation for the incomplete combustion of octane. 
(2)

C8H18   +   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .O2   →   5CO   +   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .CO2   +   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .H2O



*P70943A01920*
19

 

  

  (ii) Give a reason why carbon monoxide (CO) gas is poisonous.  
(1)
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  (iii) Explain how the combustion of a common impurity in gasoline may cause an 
environmental problem.  

(3)
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 (c) Ethene is obtained from one of the fractions in crude oil.  

  Ethene is used to make the polymer poly(ethene).  

  (i) Complete the equation for the conversion of ethene to poly(ethene).
(2)

C  C

HH

H H

n

  (ii) Explain why poly(ethene) is difficult to dispose of in landfill sites.
(2)
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(Total for Question 7 = 13 marks)

TOTAL FOR PAPER = 60 MARKS
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BLANK PAGE


