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                     C7 Exam practice 

Q1. 
Many hydrocarbons are used as fuels. An energy level diagram is shown for the 
combustion of the hydrocarbon methane. 

  

          Describe and explain why the line rises and then falls to a lower level. 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

(Total 4 marks) 

 Q2. 
The equation for the reaction of ethene and bromine is: 

C2H4(g)  +  Br2(l)    C2H4Br2(l) 

The reaction is exothermic. 

(a)     Complete the energy level diagram. 

You should label: 
•        the activation energy 
•        the enthalpy change (∆H). 
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(3) 

(b)     (i)      The equation for the reaction can be represented as: 

  
  

Bond Bond dissociation 
energy in kJ per mole 

C—H 413 

C ═ C 614 

Br—Br 193 

C—C 348 

C—Br 276 

Use the bond dissociation energies in the table to calculate the enthalpy 
change (∆H) for this reaction. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

Enthalpy change (∆H) = ________ kJ per mole 

(3) 
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(ii)     The reaction is exothermic. 

Explain why, in terms of bonds broken and bonds formed. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

 

(2) 

(Total 8 marks) 

Q3. 
Read the information about energy changes and then answer the questions. 

A student did an experiment to find the energy change when hydrochloric acid reacts with 
sodium hydroxide. 

The equation which represents the reaction is: 

HCl   +   NaOH  →  NaCl +   H2O 

The student used the apparatus shown in the diagram. 

  

The student placed 50 cm3 of hydrochloric acid in a glass beaker and measured the initial 
temperature. 

The student then quickly added 50 cm3 of sodium hydroxide solution and stirred the 
mixture with the thermometer. The highest temperature was recorded. 

The student repeated the experiment, and calculated the temperature change each time. 
  

  Experiment 1 Experiment 2 Experiment 3 Experiment 4 

Initial temperature  
in °C 

19.0 22.0 19.2 19.0 

Highest 
temperature in °C 

26.2 29.0 26.0 23.5 

Temperature  
change in °C 

7.2 7.0 6.8 4.5 
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(a)     The biggest error in this experiment is heat loss. 

Suggest how the apparatus could be modified to reduce heat loss. 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(b)     Suggest why it is important to mix the chemicals thoroughly. 

___________________________________________________________________ 

(1) 

(c)     Which one of these experiments was probably done on a different day to the 
others? 

Give a reason for your answer. 

___________________________________________________________________ 

(1) 

(d)     Suggest why experiment 4 should not be used to calculate the average 
temperature change. 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(e)     Calculate the average temperature change from the first three experiments. 

___________________________________________________________________ 

Answer = _________________________ °C 

(1) 

(f)     Use the following equation to calculate the energy change for this reaction. 

Energy change in joules = 100 × 4.2 × average temperature change 

___________________________________________________________________ 

Answer = _________________________ J 

(1) 

(g)     Which one of these energy level diagrams represents the energy change for 
this reaction? 

Give a reason for your answer. 
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___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(Total 7 marks) 

Q4. 
Methanol (CH3OH) can be made by reacting methane (CH4) and oxygen (O2). 
The reaction is exothermic. 

The equation for the reaction is: 

  

(a)     The energy level diagram for this reaction is given below. 

  

(i)      How does the diagram show that this reaction is exothermic? 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(1) 

(ii)     A platinum catalyst can be used to increase the rate of this reaction. 

What effect does adding a catalyst have on the energy level diagram? 
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______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(1) 

(b)     The equation can also be written showing the structural formulae of the reactants 
and the product. 

  

(i)      Use the bond energies given in the table to help you to calculate the energy 
change for this reaction. 

  

Bond Bond energy in kJ 

 435 

  497 

  336 

 464 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

Energy change = ____________________ kJ 

(3) 

(iii)    In terms of the bond energies, why is this an exothermic reaction? 

______________________________________________________________ 

______________________________________________________________ 

(1) 

(Total 6 marks) 
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Q5. 
Hand warmers use chemical reactions. 

  

(a)     The table shows temperature changes for chemical reactions A, B and C. 
  

Reaction 
Starting 

temperature in °C 
Final temperature 

in °C 
Change in 

temperature in °C 

A 18  25  + 7 

B 17  ___________  + 5  

C 18 27 + 9 

What is the final temperature for reaction B? Write your answer in the table. 

(1) 

(b)     (i)     What name is given to reactions that heat the surroundings? 

______________ 

(1) 

(ii)     Which reaction, A, B or C, would be best to use in a hand warmer? 

Reaction      

Give a reason why you chose this reaction. 

______________________________________________________________ 

______________________________________________________________ 

(2) 
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(c)     A student added water to some anhydrous copper sulfate. 

  

The equation for the reaction is shown. 

anhydrous copper sulfate      +      water             hydrated copper sulfate 

         CuSO4                 +     5 H2O             CuSO4.5H2O 

The student measured the temperature before and after the reaction. 

(i)      The measurements showed that this reaction can be used for a hand warmer. 

Draw a ring around the correct answer to complete the sentence. 

When water is added to anhydrous copper sulfate the temperature 
  

  increases. 

of the mixture decreases. 

  stays the same. 

(1) 

(ii)     Anhydrous copper sulfate is white. 

What colour is seen after water is added to the anhydrous copper sulfate? 

                                          ________________________________________ 

(1) 

(iii)    What does the symbol  mean? 

______________________________________________________________ 

(1) 

(iv)     The student heated a tube containing hydrated copper sulfate. 

Name the solid substance produced. 
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______________________________________________________________ 

(1) 

(Total 8 marks) 

Q6. 
Instant cold packs are used to treat sports injuries. 

 

One type of cold pack has a plastic bag containing water. Inside this bag is a smaller bag 
containing ammonium nitrate. 

The outer bag is squeezed so that the inner bag bursts. The pack is shaken and quickly 
gets very cold as the ammonium nitrate dissolves in the water. 

(a)     One of the statements in the table is correct. 

Put a tick ( ) next to the correct statement. 
  

Statement ( ) 

The bag gets cold because heat energy is given out to the surroundings.   

The bag gets cold because heat energy is taken in from the surroundings.   

The bag gets cold because plastic is a good insulator.   

  

(1) 

(b)     Draw a ring around the word that best describes the change when ammonium 
nitrate dissolves in water. 

electrolysis         endothermic          exothermic 

(1) 
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(c)     Suggest and explain why the pack is shaken after the inner bag has burst. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(Total 4 marks) 

Q7. 
The symbol equation shows the decomposition of water. 

2H2O      →      2H2       +       O2 

          An energy level diagram for this reaction is shown below. 

  

          Explain the significance of x, y and z on the energy level diagram in terms of energy 
transfers that occur in the reaction. You should make specific reference to the bonds 
broken and formed and to the nett energy transfer (energy transferred to or from the 
surroundings). 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 
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_______________________________________________________________________ 

(Total 6 marks) 
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