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1 A student investigates the reaction between marble chips, CaCO3, and hydrochloric acid. 

Calcium chloride, CaCl 2, carbon dioxide and water are made. 
  

 (a) Write a balanced symbol equation for the reaction.  [2] 
 

 (b) The student does three experiments, A, B and C. 

 
 
In each experiment she uses a different size of marble chip. She uses the same 
mass of marble in each experiment. She also uses the same concentration of acid. 
 
Look at the graph of her results. 
 

 
  

  



  (i) Look at the line for experiment B on the graph. 
 

When is the rate of reaction greatest?  
 
Choose your answer from the list. 
 
0 – 30 seconds 
 
30 – 60 seconds 
 
60 – 90 seconds 
 
90 – 120 seconds 
 
 

Answer = ..................................... seconds 
 

[1] 
 

  (ii) Look at the line for experiment C. 

Calculate the rate of reaction during the first 45 seconds.  

Give your answer to 2 significant figures. 
 
 
 
 
 

Answer = ..................................... cm3 / s 
 

[3] 
 

 (c)  The rate of reaction between marble and hydrochloric acid can be decreased by: 
 

• Using a more dilute solution of hydrochloric acid 
• Cooling the acid. 
 

Explain how each of these methods make the reaction slower.  
Use ideas about collisions between particles.   
 

[4] 
 

  



 (d)  A catalyst can be used to increase the rate of a reaction. 

Look at the energy profile diagram for a reaction without a catalyst. 
 

 

 

 

 

 

 

 

 

 

 

 
 
Complete the energy profile diagram to show 
  

  (i) The reaction profile for the reaction with a catalyst. [1] 
 

  (ii) Label the activation energy for the reaction with a catalyst. [1] 
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