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1. Many chemical reactions occur in the atmosphere. 

(a) The pie chart shows the relative amounts of some gases in air. 

 

(i) Label the pie chart with the name of the gas that makes up most of the air. 
(1) 

(ii) What is the approximate percentage of oxygen in air? 

Place a cross ( ) in one box. 
(1) 

      1 

    20 

    25 

    78 

(iii) Use words from the box to complete the sentences about some of the other gases in air. 
Each word may be used once, more than once or not at all. 

(2) 

 

One of the gases in air is argon. It is called a noble gas because it is very 

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

The percentage of .............................................................. vapour in air varies with the 

weather. 
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(b) Rain water is naturally slightly acidic because carbon dioxide dissolves in it. The word equation 
for the reaction that occurs is: 

carbon dioxide + water → carbonic acid 

Acid rain is more acidic because pollutant gases in the atmosphere also dissolve in water. 

(i) Identify the acid formed when sulfur dioxide reacts with water. 
(1) 

      .............................................................................................................................................. 
(ii) Identify another pollutant gas that forms acid rain. 

(1) 

      .............................................................................................................................................. 
(iii) State two problems caused by acid rain. 

(2) 

1 ......................................................................................................................................................... 

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

2 ......................................................................................................................................................... 

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

(Total for Question 1 = 8 marks) 

 
2. The table gives some data about the first six members of a homologous series of compounds 

called the alkanes. 

 

 
(a)  Complete the table by 

 giving the molecular formula of hexane 

 giving the relative formula mass of butane 

 suggesting the boiling point of pentane 

(3) 
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(b)  What does the data show about the relationship between boiling point and relative formula 
mass? 

(1) 

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

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

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

 
(c)  The molecular formula of ethene is C2H4 

Ethene and ethane are in different homologous series. 

Explain how the formulae of these compounds show that they are in different series. 

(1) 

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

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

 
(d)  (i)  In the table, draw displayed formulae for the two alkanes with the molecular formula C4H10 

(2) 

 

 

(ii)  What is the name given to compounds that have the same molecular formula but different 
displayed formulae? 

(1) 

.............................................................................................................................................  
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(e)  The reaction between ethane and bromine (Br2) is similar to the reaction between methane 
and bromine. 

 
(i)  Write a chemical equation for the reaction between ethane and bromine. 

(2) 

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

 
(ii)  What is the name given to the type of reaction that occurs when ethane reacts with bromine? 

(1) 

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

 (iii)  Suggest the condition necessary for this reaction to occur. 

(1) 

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

   
(Total for Question 2 = 12 marks) 

 
 
3. When ammonia gas and hydrogen chloride gas mix, they react together to form a white solid 

called ammonium chloride. 

The equation for the reaction is: 

NH3(g) + HCl(g) → NH4Cl(s) 

A cotton wool pad was soaked in ammonia solution and another was soaked in  
hydrogen chloride solution. The two pads were then put into opposite ends of a dry glass tube at 
the same time. 

After five minutes, a white ring of solid ammonium chloride formed. 

 

(a) (i) What name is given to the movement of the two gases? 
(1) 

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

(ii) Identify which gas is moving faster and give a reason for your choice. 
(1) 

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

      .............................................................................................................................................. 
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(b) The experiment was repeated at a higher temperature. 
State and explain how this change would affect the time taken for the white ring to form. 

(3) 

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

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

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

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

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

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

(c) Gas particles move at a speed of several hundred metres per second at room temperature. 
Suggest one reason why it took five minutes for the white ring to form. 

(1) 

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

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

(Total for Question 3 = 6 marks) 
 
4. Atoms contain three different types of particle. 

These are electrons, neutrons and protons. 

(a) Which one of the three particles has a negative charge? 
(1) 

      .............................................................................................................................................. 
 
(b) Which one of the three particles has the smallest mass? 

(1) 

      .............................................................................................................................................. 
 
(c) Use words from the box to complete the sentences below. 

Each word may be used once, more than once, or not at all. 

 

(i) Atoms are neutral because they contain equal numbers of 

.................................................................... and .................................................................... 

(1) 
(ii) Isotopes are atoms with the same number of .................................................................... 

but different numbers of .................................................................... in the nucleus. 

(2) 

(d) An atom of boron can be represented by the symbol Bହଵଵ . 

Use numbers to complete these statements about this atom. 

(i) The atomic number of this atom is ................................ 
(1) 

(ii) The mass number of this atom is ................................ 
(1) 
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(iii) The electronic configuration of this atom is ................................ 

(1) 

 (Total for question 4 = 8 marks) 

 

 
5. Distress flares are used to attract attention in an emergency. The flares contain magnesium, 

which burns with a bright, white flame to form magnesium oxide. 

 
(a)  The reaction between magnesium and oxygen is exothermic. 

 
What is meant by the term exothermic? 

(1) 

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

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

 
(b)  The diagram shows the electronic configuration of a magnesium atom. 

 

 

 
Put a cross in a box to indicate the diagram that shows the electronic configuration of an oxygen 
atom. 

(1) 
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(c)  Magnesium ions and oxide ions are formed when magnesium reacts with oxygen. 

 
The diagram shows the electronic configuration and charge of a magnesium ion. 

 

 

 
Put a cross in a box to indicate the diagram that shows the electronic configuration and charge of 
an oxide ion. 

(1) 

 

 

 
(d)  A major use of magnesium oxide is as a refractory material, which is a material that can 
withstand very high temperatures. 

 
Explain, in terms of its structure and bonding, why magnesium oxide has a very high melting point. 

(4) 

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

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

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

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

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

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

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

.............................................................................................................................................  
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(e)  Magnesium oxide is also used as an antacid. It helps relieve indigestion by neutralising 
hydrochloric acid in the stomach. 

Give the name and formula of the salt produced when magnesium oxide reacts with hydrochloric 
acid. 

(2) 

Name 

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

Formula 

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

   
(Total for Question 5 = 9 marks) 
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6. The apparatus in the diagram is used to collect the oxygen produced by the decomposition of 
hydrogen peroxide, H2O2 

 

(a) Write a chemical equation for the decomposition of hydrogen peroxide. 
(2) 

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

(b) Describe a test to show that the gas collected in the syringe is oxygen. 
(1) 

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

(c) Manganese(IV) oxide is a catalyst for this reaction. 

State and explain the effect of a catalyst on the rate of this reaction. 
(3) 

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

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

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

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

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

      .............................................................................................................................................. 
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(d) The graph shows the results from an experiment using a 0.50 mol/dm3 solution of hydrogen 
peroxide at 25 °C. 

 

(i) On the same axes, sketch the curve you would expect with the same volume of a 0.25 mol/dm3 
solution of hydrogen peroxide at 25 °C. Label this curve A. 

(2) 
(ii) On the same axes, sketch the curve you would expect with the same volume of a 0.50 mol/dm3 

solution of hydrogen peroxide at 35 °C. Label this curve B. 
(2) 

(Total for Question 6 = 10 marks) 
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7. This question is about elements in Group 1 of the Periodic Table. 

(a)  Which statement about lithium is correct? 

(1) 

   A    It is a good electrical conductor and forms an acidic oxide 

   B    It is a poor electrical conductor and forms an acidic oxide 

   C    It is a good electrical conductor and forms a basic oxide 

   D    It is a poor electrical conductor and forms a basic oxide 

 
(b)  A small piece of sodium is added to a large trough of water. 

(i)  State two observations that could be made. 
(2) 

1  ..........................................................................................................................................  

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

 
2  ..........................................................................................................................................  

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

 
(ii)  Complete the equation for this reaction by inserting the appropriate state symbols. 

(2) 

2Na(s) + 2H2O(........................) → 2NaOH(........................) + H2(........................) 

 
(c)  Potassium reacts in a similar way to sodium, but is more reactive. 

State one observation that could be made when a small piece of potassium is added to a large 
trough of water, but would not be observed with sodium. 

(1) 

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

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

 
(d)  Explain why elements in Group 1 have similar reactions. 

(1) 

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

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

 
(Total for Question 7 = 7 marks) 

  

 

END OF QUESTIONS 


