
 

 

A Guide to Rate of Reactions 

Teaching Approach  

 

It is important to note that the CAPS document separates Rate of Reaction and Chemical 

Equilibrium. This is because the underlying theory of each of these is very different. Rate of 

reaction is also called Chemical Kinetics and deals with how fast a reaction happens. 

Chemical equilibrium is based on thermodynamics and answers the question: ‘How far does 

the reaction go?’  Learners are inclined to confuse the two concepts. 

 

 In this series we explain what we mean by the rate of a reaction and the factors that 

determine this rate. Whereas this can be very theoretical, it is important that learners actually 

measure the rate of a reaction so that they understand the concept of rate being dependent 

on time. Ideas for simple ways to measure the rate of a reaction are given in the videos and 

it is recommended that learners do these experiments themselves where possible. 

 

One widespread misconception is that a catalyst does not take part in a reaction. Catalysts 

do take part in a reaction and they lower the activation energy so that the rate of the reaction 

increases. The catalyst can be regenerated after the reaction, so it does not get used up. 

  



 

 

Video Summaries 

Some videos have a ‘PAUSE’ moment, at which point the teacher or learner can choose to 

pause the video and try to answer the question posed or calculate the answer to the problem 

under discussion. Once the video starts again, the answer to the question or the right answer 

to the calculation is given 

 

Mindset suggests a number of ways to use the video lessons. These include: 

 Watch or show a lesson as an introduction to a lesson 

 Watch or show a lesson after a lesson, as a summary or as a way of adding in some 

interesting real-life applications or practical aspects 

 Design a worksheet or set of questions about one video lesson. Then ask learners to 

watch a video related to the lesson and to complete the worksheet or questions, either in 

groups or individually 

 Worksheets and questions based on video lessons can be used as short assessments or 

exercises 

 Ask learners to watch a particular video lesson for homework (in the school library or on 

the website, depending on how the material is available) as preparation for the next day’s 

lesson; if desired, learners can be given specific questions to answer in preparation for 

the next day’s lesson  

1. What Factors Affect the Rate of Reactions? 

In this lesson we go through the five factors that affect the rate of a reaction: state of 

division of a solid (surface area), concentration, pressure of a gas, temperature, and 

catalysts. We show the effect of a change in each of these factors. 

2. How to Measure Reaction Rates 

In this lesson we go through practical ways to measure reaction rates including measuring 

the change in mass of the reactant or product, concentration or pressure of product , 

volume of a gas or change in colour of a solution. 

3. Reaction Mechanism and Catalysts 

In this lesson we show how a catalyst works by lowering the activation energy of the 

reaction. Graphs of the progress of both exothermic and endothermic reactions are 

explained. 

  



 

 

Resource Material  
 

1. What Factors Affect the 

Rate of Reactions? 

 

 

http://www.chemguide.co.uk/physical

/basicrates/introduction.html#top 

Discussion of collision theory 

http://www.chm.davidson.edu/vce/ki

netics/ReactionRates.html 

Graphs of reaction rates 

http://www.chemguide.co.uk/physical

/basicratesmenu.html  

Factors affecting the rate of reaction 

2. How to Measure Reaction 

Rates 

http://www.bbc.co.uk/schools/gcsebit

esize/science/add_aqa/reaction/rates

act.shtml 

Fun short video on measuring rates 

of reaction 

http://www.s-

cool.co.uk/gcse/chemistry/rates-of-

reaction/revise-it/the-rate-of-a-

chemical-reaction 

Simulation of a reaction to measure 

the rate 

3. Reaction Mechanism and 

Catalysts 

 

http://chemistry.about.com/od/chem

icalreactions/a/catalysts-

catalysis.htm 

How catalysts affect the activation 

energy and reaction rate. 

http://www.bbc.co.uk/schools/gcsebit

esize/science/add_aqa/reaction/ratesr

ev1.shtml 

Good overview of reaction kinetics 
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Task 

Question 1 

Explain these terms:  

1.1 Rate of reaction 

1.2 Collision theory  

1.3 Catalyst. 

Question 2 

Explain how each of these factors affects the rate of reaction:  

2.1 temperature 

2.2 concentration 

2.3 surface area of a solid 

2.4 catalyst. 

Question 3 

How could you measure the rate of the following reaction? 

CaCO3(s)  + 2HCl(aq)   → CaCl2(aq)  +  CO2(g) +  H2O(l) 

Question 4 

You want to investigate the effect of concentration on the rate of reaction between sodium 

hydroxide and hydrochloric acid: NaOH(aq)  +  HCl(aq)  → NaCl(aq)  +  H2O(l). 

 Answer the following questions: 

4.1 What is the investigative question? 

4.2 What is your hypothesis? 

4.3 What is the dependent variable? 

4.4 What is the independent variable? 

4.5 What variables will you keep constant? 

Question 5 

For this question you need to redraw this graph on your answer paper 

 
5.1 Is this reaction exothermic or endothermic? 

5.2 Label the activation energy on the graph. 

5.3 Calculate the activation energy. 



 

 

5.4 Draw a new curve on the graph to show what it could look like if a catalyst is added. 

  



 

 

Task Answers 

Question 1 

1.1  Rate of reaction is the change in concentration of products per unit time. 

1.2 Collision theory explains the conditions for the reacting particles to collide together in a chemical 

reaction to form the desired product(s). 

1.3 A catalyst is a chemical substance which lowers the activation energy and thus speeds up the 

rate of a chemical reaction without itself undergoing any permanent chemical change. 

Question 2 

2.1 When temperature is increased, the average kinetic energy of the reacting particles also 

increases. This enables more reacting particles to have energy equal to or greater than the 

activation energy. Hence the number of effective collisions increases. This results in an increase 

in the rate of reaction. 

2.2 When the concentration of the reactants is increased the number of reacting particles per unit 

volume also increases. This results in an increase in the number of effective collisions per unit 

time and hence the rate of reaction increases. 

2.3 When a solid is in powder form it has a larger surface area than a solid lump. The larger the 

surface area, the more contact there is between the reacting particles, Hence the number of 

effective collisions increases and the rate of reaction increases. 

2.4 A catalyst increases the rate of a reaction by providing an alternative route which requires less 

activation energy. Thus, more reacting particles are able to surmount the energy barrier. The 

number of effective collisions increases and, as result, the reaction rate increases.  

Question 3 

3.1 Measure the volume of carbon dioxide gas produced in a certain time using a graduated syringe 

or 

3.2 Measure the decrease in mass of the contents with respect to time, or  

3.3 Measure the change in concentration of the acid. 

Question 4 

4.1 Does the change in concentration of sodium hydroxide / hydrochloric acid affect the rate of 

reaction? Or What is the relationship between change in concentration of sodium hydroxide 

/hydrochloric acid and the rate of reaction?  

4.2 The rate of reaction increases as the concentration of sodium hydroxide /hydrochloric acid 

increases or The rate of reaction decreases as the concentration of sodium hydroxide / 

hydrochloric acid increases.  

4.3 Rate of reaction 

4.4 Concentration 

4.5 Temperature and volume of reactants. 

Question 5 

5.1 Endothermic (because energy of products is higher than that of reactants) 

5.2 Label (from 10 kJ to 40 kJ) 

5.3 Activation energy = (40 – 10) kJ = 30 kJ  

5.4 The graph is similar to the original except that it’s maximum will be lower since the catalyst 

lowers the activation energy. 
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