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AN INCREASE IN TEMPERATURE
INCREASES THE RATE OF REACTION 

• ↑ kinetic energy of reacting particles and move faster
• ↑ proportion of reacting particles possess energy that 

is greater than or equal to activation energy
• reacting particles collide

more frequently
• ↑ frequency of

effective collisions

Temperature
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7 A student adds an excess of zinc to 50 cm3 of 1.00 mol / dm3 hydrochloric acid at 20 °C. 
Hydrogen is produced. The experiment is repeated at 30 °C and 40 °C. In each case the 
volume of hydrogen collected is plotted against time.

 Which one of the following represents the volumes of hydrogen produced in the three 
experiments?
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  [Total: 1]

8 Which of the following is not a reaction of ethene?

 (a) Ethene reacts with ethanoic acid to form an ester. 

 (b) Ethene polymerises into a material which is used to make plastic bags. 

 (c) Ethene burns to form carbon dioxide and water. 

 (d) Ethene decolourises aqueous bromine. 

  [Total: 1]
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AN INCREASE IN CONCENTRATION
INCREASES THE RATE OF REACTION 

• ↑ concentration of reactants, ↑ number of reacting 
particles per unit volume

• reacting particles collide more frequently
• ↑ frequency of effective collisions

Concentration
(solutions only)
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16 Calcium carbonate reacts with dilute hydrochloric acid to make carbon dioxide gas. Graph X 
shows the results of this experiment. 

 
The particle size of the calcium carbonate is increased and the experiment is repeated. All other 
conditions are kept the same. Graph Y shows the results of this experiment. 

 
Which diagram is correct for the two experiments? 
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17 Part of the Periodic Table is shown. 
 

Which element forms an oxide that reacts with dilute acid to form a salt and water? 
 

I II III IV V VI VII VIII

C D
A B
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16 Calcium carbonate reacts with dilute hydrochloric acid to make carbon dioxide gas. Graph X 
shows the results of this experiment. 

 
The particle size of the calcium carbonate is increased and the experiment is repeated. All other 
conditions are kept the same. Graph Y shows the results of this experiment. 

 
Which diagram is correct for the two experiments? 
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17 Part of the Periodic Table is shown. 
 

Which element forms an oxide that reacts with dilute acid to form a salt and water? 
 

I II III IV V VI VII VIII

C D
A B
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USE OF A CATALYST
INCREASES THE RATE OF REACTION 

• catalyst provides an alternative pathway of lower 
activation energy

• ↑ proportion of reacting particles with energy that is 
greater than or equal to
the activation energy

• ↑ frequency of
effective collisions

Catalyst
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16 Calcium carbonate reacts with dilute hydrochloric acid to make carbon dioxide gas. Graph X 
shows the results of this experiment. 

 
The particle size of the calcium carbonate is increased and the experiment is repeated. All other 
conditions are kept the same. Graph Y shows the results of this experiment. 

 
Which diagram is correct for the two experiments? 
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17 Part of the Periodic Table is shown. 
 

Which element forms an oxide that reacts with dilute acid to form a salt and water? 
 

I II III IV V VI VII VIII

C D
A B
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A DECREASE IN PARTICLE SIZE
INCREASES THE RATE OF REACTION 

• ↓ size of reacting particles, ↑ surface area available 
(total mass & total volume remains unchanged) 

• ↑ frequency of effective collisions

Particle size 
(solids only)
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16 Calcium carbonate reacts with dilute hydrochloric acid to make carbon dioxide gas. Graph X 
shows the results of this experiment. 

 
The particle size of the calcium carbonate is increased and the experiment is repeated. All other 
conditions are kept the same. Graph Y shows the results of this experiment. 

 
Which diagram is correct for the two experiments? 
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17 Part of the Periodic Table is shown. 
 

Which element forms an oxide that reacts with dilute acid to form a salt and water? 
 

I II III IV V VI VII VIII

C D
A B
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AN INCREASE IN PRESSURE
INCREASES THE RATE OF REACTION 

• ↑ pressure, ↓ volume
• reacting particles get closer and collide more 

frequently
• ↑ frequency of

effective collisions

Pressure 
(gases only)
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16 Calcium carbonate reacts with dilute hydrochloric acid to make carbon dioxide gas. Graph X 
shows the results of this experiment. 

 
The particle size of the calcium carbonate is increased and the experiment is repeated. All other 
conditions are kept the same. Graph Y shows the results of this experiment. 

 
Which diagram is correct for the two experiments? 
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17 Part of the Periodic Table is shown. 
 

Which element forms an oxide that reacts with dilute acid to form a salt and water? 
 

I II III IV V VI VII VIII

C D
A B

 
 
 

Higher pressure

00 time/s

Lo
wer 

pre
ss

ure

am
ou

nt
 o

f p
ro

du
ct

s
fo

rm
ed

 / 
m

ol


