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SECTION A 
 

Answer all the questions. 
 

You should spend a maximum of 20 minutes on this section. 
 
 

1 Which of these is the best explanation of what is meant by a strong acid? 
  
 A There is a large amount of acid and a small amount of water. 

 B There is a small amount of acid and a large amount of water. 

 C The acid is completely ionised in solution in water. 

 D The acid is partially ionised in solution in water. 

  
Your answer  

 [1] 
 
 
 
2 Look at the diagram. 

 
It shows a structure of carbon. 
 

 
 

 Which structure of carbon is shown in the diagram? 
  
 A diamond 

 B fullerene 

 C graphene 

 D graphite 

  
Your answer  

 [1] 
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3 What is the approximate radius of an atom in metres? 
  
 A 300 x 10-1  

 B 30 x 10-5 

 C 3000 x 10-7
 

 D 3 x 10-13  

  
Your answer   

 [1] 
 
 
 
4 Hydrogen reacts with fluorine to make hydrogen fluoride. 

 
H—H    +   F—F        2H—F 

 
Look at these bond energies. 
 

Bond Bond energy in 
kJ/mol 

H—H 436 

F—F 142 

H—F 568 
 
What is the energy change for the reaction between hydrogen and fluorine?  

  
 A -558 kJ/mol  

 B -10 kJ/mol 

 C +10 kJ/mol 

 D +558 kJ/mol 

  
Your answer   

 [1] 
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5 100 cm3 of a solution of 1 mol/dm3 sodium hydroxide is added to 100 cm3 of a solution of  
1 mol/dm3 hydrochloric acid. 
 
The maximum rise in temperature recorded was T1.  
 
The experiment is repeated with 50 cm3 of each solution. 
 
The maximum rise in temperature recorded was T2. 
 
Which of these statements about temperatures T1 and T2 is true?  

  
 A T1 is equal to T2 

 B T1 is half the value of T2 

 C T2 is half the value of T1 

 D T2 is a quarter the value of T1 

  
Your answer   

 [1] 
 
6 Look at the diagram.  

 
It shows how the reaction between hydrochloric acid and marble chips (calcium carbonate) 
can be monitored. 

 
 
The reading on the balance decreases during the reaction. 
 
Which of these statements is the best explanation? 

  
 A Acid escapes from the flask. 

 B A gas called hydrogen is made which leaves the flask. 

 C A gas called carbon dioxide is made which leaves the flask. 

 D The temperature in the laboratory changes. 

  
Your answer    

 [1] 
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7 A solution of lead nitrate, Pb(NO3)2(aq) has a concentration of 66.2 g/dm3. 
 
The relative formula mass, Mr, of lead(II) nitrate is 331. 
 
What is the concentration, in mol/dm3, of this solution?  

  
 A 2.0 x 10-4 mol/dm3

 

 B 2.0 x 10-2 mol/dm3 

 C 2.0 x 10-1 mol/dm3
 

 D 5.0 x 10-1 mol/dm3
 

  
Your answer   

 [1] 
 
 
 
8 Which row in the table shows the correct results for an ionic compound? 

 
 Solid compound Compound 

dissolved in water Molten compound 

A conducts does not conduct conducts 

B conducts conducts conducts 

C conducts conducts does not conduct 

D does not conduct conducts conducts 

 
 

  
Your answer   

 [1] 
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9 The empirical formula of a compound Y is CH2O.   
 
Compound Y has a relative formula mass of 90. 
 
 What is the molecular formula of compound Y? 
 
 

  
 A C2H2O4  

 B C3H6O3 

 C C4H10O2 

 D C6H12O6 

  
Your answer   

 [1] 
 
 
 
10 The bar chart shows the amount of energy released when 1.0 g of each fuel is completely 

combusted. 
 

 
What mass of natural gas is needed to release the same amount of energy as 1.0 g of 
hydrogen?  

  
 A 3.0 g 

 B 3.3 g 

 C 6.0 g 

 D 10.0 g 

  
Your answer   

 [1] 
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SECTION B 
 

Answer all the questions. 
 

11 Look at the table of data.  
 

Material 
Strength 
(arbitrary 

units) 
Resistance 
to corrosion 

Density 
(g/cm3) 

Electrical 
conductivity 

Cost 
(£ per 
tonne) 

Aluminium 222 Good 2.8 Very good 750 

Titanium alloy 850 Good 4.4 Good 8000 
Carbon-fibre-
reinforced-polymer 2457 Good 1.5 Very good 10000 

Steel 254 Poor 7.8 Good 65 

PVC 69 Good 1.3 Poor 490 
 

 
(a)* A chair manufacturer is making a garden chair.   

 
The manufacturer needs to decide which material to use to make the chair. 
  
Some of the materials are metals and some are polymers.   
 
Describe and compare the bonding of the materials in the table and suggest which of them 
would be best for making the chair, giving reasons for your answer. 

  
……………………………………………………………………………………………..................... 

  
……………………………………………………………………………………………..................... 

  
……………………………………………………………………………………………..................... 

  
……………………………………………………………………………………………..................... 

  
……………………………………………………………………………………………..................... 

  
……………………………………………………………………………………………..................... 

  
……………………………………………………………………………………………..................... 

  
……………………………………………………………………………………………..................... 

  
……………………………………………………………………………………………..................... 

  
……………………………………………………………………………………………..................... 

  
……………………………………………………………………………………………..................... 

  
……………………………………………………………………………………………..................... 

  
……………………………………………………………………………………………............ [6] 

SPECIM
EN

PMT



   8 
 

© OCR 2016 J250/09 

 (b) A car designer is discussing the material to use in a new car.  
 
 
 
 
 
 
 
 
 
 
Discuss the arguments for and against the use of carbon-fibre-reinforced-polymer instead of 
steel for car body panels. 
 
Use information from the table. 

  
……………………………………………………………………………………………..................... 

  
……………………………………………………………………………………………..................... 

  
……………………………………………………………………………………………..................... 

  
……………………………………………………………………………………………..................... 

  
……………………………………………………………………………………………............ [3] 

 

 (c) Power companies use aluminium wire for over-head power cables.  
 
What are the two most important properties of aluminium for this use? 
 
Use information from the table. 

  
……………………………………………………………………………………………..................... 

  
……………………………………………………………………………………………..................... 

  
……………………………………………………………………………………………............ [2] 

 

 (d) Some of the materials are alloys.  
 
What is an alloy? 

  
……………………………………………………………………………………………..................... 

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

 
 

I think that we should use 

carbon-fibre-reinforced-

polymer instead of steel for 

some of the body panels in the 

car. 

 

car designer 
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12 Look at the diagrams.    
 
They are not to the same scale. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 (a) Write down the name of the separating technique used in diagram D?  
  

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

A B 

C D SPECIM
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 (b) Lead nitrate solution is added to sodium sulfate solution.   
 
A white precipitate is formed. 
 
Explain how a pure sample of the precipitate can be separated from the mixture.   
 
Refer to one of the diagrams in your answer. 

  
…………………………………………………………………………………………………………… 

  
…………………………………………………………………………………………………………… 

  
……………………………………………………………………………………………………. [3] 

 

 (c) Two scientists investigate an unknown substance.  
 
One scientist uses apparatus B. 
 
Another scientist uses the same apparatus but uses a thin layer chromatography (TLC) plate 
instead of paper. 
 
They put an unknown substance on the centre of the pencil line. 
 
Look at the results.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Pencil line  

Unknown 
substance 

Distance 
moved 
by 
solvent 

X 

Y 

Z 

Paper TLC plate 
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  (i) Use the thin layer chromatogram to work out the Rf value for substance Y. 
   

……………………………………………………………………………………………………. 
   

……………………………………………………………………………………………………. 
   

Rf  value =…………………………………………… [2] 
     

  (ii) Suggest two reasons why TLC might be better than paper.  
   

……………………………………………………………………………………………………. 
   

……………………………………………………………………………………………………. 
   

……………………………………………………………………………………………………. 
   

……………………………………………………………………………………………………. 
   

……………………………………………………………………………………………... [2] 
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13 This question is about making copper. 
 

 (a) Copper is made using a displacement reaction. 
 
Magnesium is added to copper sulfate solution, CuSO4. 
 
Copper and magnesium sulfate solution, MgSO4, are made. 

 

  Write a balanced symbol equation for this reaction. 
 

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

 

 (b) (i) In the reaction, magnesium atoms become magnesium ions, Mg2+, and copper ions, 
Cu2+, become copper atoms. 
 
Write a balanced ionic equation for this reaction. 
 

   
……………………………………………………………………………………………... [2] 

 

  (ii) Write a balanced half equation to show what happens to magnesium in this reaction. 
 
Use e-  to represent an electron. 
 

   
……………………………………………………………………………………………... [2] 

 

 (c)  Explain why this displacement reaction is also a reduction/oxidation reaction. 
 
Use ideas about electrons in your answer. 

 

   
……………………………………………………………………………………………………. 

   
……………………………………………………………………………………………………. 

   
……………………………………………………………………………………………………. 

   
……………………………………………………………………………………………... [3] 
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14 (a) The mass number of an element is 23. 
 
The atomic number of the same element is 11. 

 

  (i) How many protons and how many neutrons are there in an atom of this element? 
 

   Number of protons:..................................................... 
 
Number of neutrons:................................................... [2] 

 

  (ii) This element forms an ion with a charge of +1. 
 
Work out the number of electrons in an ion of this element. 
 
Number of electrons:........................................................ [1] 

 

 (b) Another element has an atomic number of 17. 
 
Calculate the mean mass of an atom of this element. Quote your answer to three significant 
figures. 
 
(The Avogadro constant is 6.022 x 1023 atoms / mol.) 
 
 
 
 
 

  
mean mass……………………………………g [2] 

  
  

 (c) Element Z has the electronic structure 2.8.8.1. 

Explain how you can tell that the element is potassium. 
 

  
……………………………………………………………………………………………………  

  
…………………………………………………………………………………………………… [1] 
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15 A scientist investigates an acid solution. 
 
Look at the diagram of the apparatus the scientist uses.  
 

 
  

 (a) (i) The scientist adds universal indicator to the sodium hydroxide solution. 
 
What colour is the universal indicator in the sodium hydroxide solution? 

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

   
(ii) 

 
Universal indicator is a mixed indicator. 
 
Name a single indicator.  

   
……………………………………………………………………………………………… [1] 

  
(b) 

 
The scientist adds acid in 5 cm3 portions to the sodium hydroxide solution. 
 
After each addition, the scientist measures the temperature of the reaction mixture.  
 
Look at the table of results. One of the results is anomalous. 
 

Volume of acid added in cm3 Temperature in °C 
0 23 
5 27 
10 35 
15 41 
20 44 
25 43 
30 42 
35 37 
40 33 
45 36 
50 28 

 

Acid solution  

25 cm3 of sodium hydroxide solution 
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  (i) Plot these results on the grid provided. Draw two intersecting lines of best fit: 
 

 One line shows the temperature increasing 
 One line shows the temperature decreasing 

[3] 

   
(ii) 

 
What volume of acid is needed to just neutralise 25cm3 of sodium hydroxide 
solution in this investigation.  

   
volume of acid…………………………..cm3 [1] 

   
(iii) 

 
Write the ionic equation of the neutralisation of an acid with an alkali.  

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

   
(iv) 

 
How could you improve the results from this investigation? 

 

   
…………………………………………………………………………………………………… 

   
…………………………………………………………………………………………………… 

   
……………………………………………………………………………………………... [2] 
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16 Magnesium sulfate crystals can be used as bath salts. They are made in a laboratory by reacting 
magnesium carbonate with sulfuric acid. 
 

  
 This can be shown in the equation below. 
 

MgCO3 + H2SO4 → MgSO4 + A + H2O 
 
 
 (a) (i) What is represented in the equation above as A? 
   

A …………………………………………………………………………………………… [1] 
     
  (ii) Give the test for this substance. 
    
   

……………………………………………………………………………………………………… 
   

……………………………………………………………………………………………… [1] 
     
 (b) What is the maximum mass of magnesium sulfate which could be formed when 6.72 g of 

magnesium carbonate is reacted with sulfuric acid? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
mass of magnesium sulfate ……………………………………………. [5] 

   
END OF QUESTION PAPER  
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