
Trilogy Chemistry paper 2 Rates of Reaction- 
Checklist 

 

Key Point 1 2 

Rates and extent of chemical reactions 

Describe ways of measuring rates of reaction – e.g mass/volume of product in a specific 
amount of time 

  

Use collision theory to explain why rates of reaction slow down as they progress    

Describe and explain patterns in  graphs showing rates of reaction   

Calculate rates of reaction given data or graphs, using change/time, including drawing tangents 
to a curve  

  

Describe and explain how reactions are affected by temperature, concentration, surface area, 
pressure (gaseous reactions) & catalysts 

  

Explain what is meant by a reversible reaction and know how to represent them in equations   

Define the terms ‘closed system’, ‘yield’ and ‘dynamic equilibrium’   

Predict the energy change in a reversible reaction given information about one of the reactions   

Describe factors that can affect the position of equilibrium   

HT Apply Chatelier’s principle to any given reaction to predict the effects on yield of changing 
temperature, pressure or concentration of reactants  

  

Predict optimum yield conditions given some information about a reversible reaction   

Explain why the conditions chosen industrially are often ‘compromise’ conditions   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

• Rates of reaction  - Revision Can you:  
• Explain what is meant by the rate of a reaction? 
• Explain how to collect data on the rate of a reaction? 
• Calculate the mean rate of a reaction? 
• (H) Calculate the rate of a reaction at a specific time? 

 
Chemical Reactions 
 
• A chemical reaction results in a product(s) which will have 

different properties than the reactants that made it.  
• Chemical reactions can be both exothermic, were energy is 

transferred to the surroundings, or endothermic were heat is 
taken from the surroundings. 

• Chemical reactions can be difficult to reverse, i.e. change the 
reactants back into products. 

• To measure the rate of a reaction, you can either measure how 
quickly:  a reactants is/are used up, or the product(s) of the 
reaction are made. 
 
Task: 

Q1) What name is given to the chemicals on the left hand side of a 
chemical reaction? 
___________________________________________________________

___________________________________________________________

___________________________________________________________ 

 

Q2) How is a chemical reaction different from a physical change? 

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________ 

 

Q3) How can we determine the rate of a chemical reaction? 
___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________ 

 

 

 

 

 



Measuring the decreasing mass of a reaction mixture 

 
 

In the reaction between carbon dioxide and hydrochloric acid there is a 
loss in mass. CO

2
 is a product of the reaction.  

Q) Why is the cotton wool placed in the neck of the flask? 
___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________ 

 

Q) If we wanted to determine the rate what other apparatus is needed? 
___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________ 

 

Q) What would be the rate of this reaction if it took 2 minutes for the 
mass loss shown in the picture? 

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________ 

 



 



 
 

 

Measuring the increasing volume of gas given off 
 
If a reaction produces a gas, you can measure the volume of gas at 
different time intervals. The tubing must be air- tight and the bung 
inserted as soon as the reactants are added together. 
 

Q) What gas would be made from adding an acid to a metal carbonate? 
 
 

_________________________________________________________________ 

 

Q) What gas would be made from reacting a reactive metal with 
hydrochloric acid?  
____________________ 



 

 
Using the information above answer the following questions: 
Which reaction shows the biggest rate of reaction  A or B? 
_________ 

 
How can we tell from the graph that the reaction is over? 
_____________________________________________________________________
_____________________________________________________________________ 
 
When is the rate zero? 
_________________________ 

 
Explain how you can identify if the reaction was carried out with powdered 
magnesium or a strip of magnesium ribbon? 
___________________________________________________________ 

 
 

A 

A 

B 

B 

 



 

 
 

 



 Measuring decreasing light through a suspension 

  
 
Some solutions make a precipitate making the solution go cloudy. This 
can be used to measure the rate of a rection. 
 

Q) What advantages would there be to using a light sensor rather than 
using the disappearing cross technique? 
 
 
 

_____________________________________________________________________ 

 

___________________________________________________________________ 

 

 

 
 
 
 
 
Calculating the rate at a specific time ( Higher) 
 
 

 

Mean rate of reaction = Quantity of reactant used  or Quantity of product formed  
                                                             time                                            time 



Collision theory and surface area 
You should be able to : 
 
Identify the factors that can affect the rate of a reaction 
Explain Collision theory 
Explain how to use collision theory to explain the effect of surface area on reaction 
rate 
 
There are five factors which can affect the rate of a reaction; temperature, surface 
area of solids, concentrations of solutions, the pressure of gases, and the presence of a 
catalyst. 
 
For a chemical reaction to occur particles must collide with a greater amount of 
energy than the activation energy for that reaction. 
 
Therefore, activation energy is the minimum amount of energy the colliding particles 
must have for a successful collision. i.e. one that makes products. 
 
To make reactions more likely you need to: 

 Increase the frequency of collisions 

 Increase the energy they have when they collide 
Surface area 
 
Reactions can only occur if particles can collide. In a solid, only surface particles are 
exposed, so if the number of exposed particles is increased the likelihood of collisions 
is greater.  
 
We can compare solids with different surface areas quantitatively by looking at their 
surface area to volume ratio. 
 

 
 

 
Breaking a solid up or making a powder increase the surface area to 
volume ratio. 
 

 



Q1. 
Dilute hydrochloric acid reacts with sodium carbonate. The word equation 
for this reaction is: 

sodium carbonate + hydrochloric acid → sodium chloride + water + carbon dioxide 

(a)     The diagram shows apparatus used by student X to investigate this 
reaction. 

  

(i)      Name the piece of apparatus labelled A. 

_________________________________________________ 

(1) 

(ii)               NaCO3             NaCl           Na2CO3            Na2Cl 

         Use the Data Sheet to help you choose the correct formula 
from the list for: 

sodium carbonate, _____________________ 

sodium chloride. ______________________ 

(2) 

(b)     The diagram below shows a different apparatus used by student Y 
to investigate the same reaction. 

  

 

 

 



(i)      Name the pieces of apparatus labelled B and C. 

B 
_________________________________________________ 

C 
_________________________________________________ 

(2) 

(ii)     Both students X and Y used the same 

•        volume of acid 

•        concentration of acid 

•        temperature 

•        mass of sodium carbonate 

         Use information from the diagrams to explain why the reaction 
that student Y carried out was faster. 

 
___________________________________________________________________ 
 

___________________________________________________________________ 

 

___________________________________________________________________ 

 

___________________________________________________________________ 

 

 

The effect of temperature 
 
Increasing temperature increases the rate of a reaction, the effect is twofold. 
Increasing temperature causes the particles to move around faster, as a 
consequence they will collide more frequently. Secondly, increasing temperature 
causes more energetic collisions. A greater proportion of collisions will have energy 
greater than the activation energy. The increased energy of collisions has a greater 
effect than increasing the frequency of collisions. 
 

 Please note, when explaining rates of reaction, refer to more frequent 
collisions or collisions occur more often. Do not say more collisions. Rate is a 
measure of something in a given time. 

Task: 
 
Whay does increasing temperature affect the rate of a reaction? 
 

_____________________________________________________________________ 

 

 

_____________________________________________________________________ 

 

What is temperature a measure of? 

 

_____________________________________________________________________ 

 

_____________________________________________________________________ 



Q1. 
Solutions A and B are colourless. When they are mixed, they react and 
turn blue after a period of time. A student investigated how temperature 
affected the rate of reaction between solutions A and B. The rate was 
measured by timing how long the mixture took to turn blue. 

          The results are shown in the table. 
  

Temperature in °C 22 25 34 45 51 

Time taken to turn blue, in seconds 290 250 200 170 160 

(a)     (i)      Draw a graph for these results. 

  

(3) 

 

 



(ii)     Use your graph to find how long it takes the solution to turn 
blue at 40°C. 

Time = _____________________ s 

(1) 

(b)     (i)      How does the rate of reaction change as the temperature is 
increased? 

___________________________________________________________________ 
___________________________________________________________________
___________________________________________________________________ 

(1) 

(ii)     Explain, in terms of particles, why temperature has this effect 
on the rate of reaction. 

         To gain full marks in this question you should write your ideas 
in good English. 
Put them into a sensible order and use the correct scientific 
words. 

_______________________________________________________________
_______________________________________________________________
_______________________________________________________________
_______________________________________________________________
_______________________________________________________________ 

(3) 

(c)     State one variable that must be kept constant to make this 
experiment a fair test. 

__________________________________________________________
__________________________________________________________ 

(1) 

(Total 9 marks) 

 

The effect of concentration and pressure 

 

 

 
 

To express the idea of concentration use the terms ‘more crowded’ or ‘that there 

are more particles in the same volume’. If I have two beakers of the same 

concentration, one contains 50cm3 whilst the other contains 100cm3, one 

contains more particles but they are of the same concentration. 

 

 
 



 

 
 
 
The effect of a Catalyst 
 

 
 
The figure above shows a reaction profile of an uncatalysed and catalysed exothermic 
reaction. 
 
You can see from the figure above that using a catalyst lowers the activation energy, 
that is, the minimum amount of energy needed for a successful reaction. This is 
achieved by providing an alternative reaction pathway to the products.  
 
Advantages of using Catalysts 
 



Despite often being made of expensive materials it is still usually cheaper to use 
catalysts that pay for the extra energy without one. To produce a product(s) at the 
same rate as the catalyst higher temperatures and pressures would be needed. 
 
Using high temperatures and pressures often involves burning fossil fuels, so catalyst 
preserve these non-renewable resources and reduces the quantity of carbon dioxide 
going into the atmosphere. This helps combat climate change. 
 
Catalyst do not get used up in a reaction and are often only used in very small 
quantities. So after the initial financial outlay we can use them again and again. 
However, eventually impurities in the reactant mixture poisons the catalyst. 
 
If a catalyst is used in a reaction, we show it by writing it above the reaction arrow. 
This indicates that the reactants and products are not changed by the catalyst, only 
the pathway taken. 
 
 

 
 

 
 

 



 

 

 

 Q1.          Hydrogen peroxide (H2O2) contains the same elements as 
water (H2O). 

(a)           Name the hazard symbol shown by using the correct word 
from the box. 

  

corrosive         flammable       oxidising       
toxic 

 

 
(1) 

 
 
 

(b)     Hydrogen peroxide decomposes in the presence of a 
catalyst. 

2H2O2(aq)  →  2H2O(l)  +  O2(g) 

(i)      Complete the word equation for this chemical reaction. 



hydrogen peroxide  →  water  +  ................................ 
(1) 

 
 
 

(ii)     What does a catalyst do to a chemical reaction? 

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

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

(1) 
(Total 3 marks) 

 

Q2.The rate of chemical reactions can be changed by changing the 
conditions. 

(a)     Methane burns in oxygen to produce carbon dioxide and 
water. 

The activation energy for the reaction is 2648 kJ / mol. 

The reaction gives out 818 kJ / mol of energy. 

The figure below shows the reaction profile for this reaction. 

Complete the reaction profile. 

Draw arrows to represent: 

•        the activation energy 

•        the energy given out. 

  
(4) 

 
 
 

(b)     What percentage of the activation energy is the energy given 
out? 



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

..................... 
(1) 

 
 
 

(c)     Calcium carbonate decomposes when it is heated: 

The decomposition of calcium carbonate is an endothermic 
reaction. 

How would the reaction profile for decomposition of calcium 
carbonate be different from the reaction profile of methane 
burning in oxygen? 

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

..................... 
(1) 

 
 
 

(d)     Catalysts are used in chemical reactions in industry. 

Give two properties of catalysts. 

For each property, explain why it makes the catalyst useful in 
industry. 

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

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

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

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

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

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

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

................................................................................................... 
(4) 

 
 
 

(e)     Enzymes are biological catalysts. 

What type of molecule is an enzyme? 

Tick one box. 
  

  Carbohydrate 
  



  Hydrocarbon 
  

  Lipid 
  

  Protein 
  

 

(1) 
 
 
 

(f)     If enzymes are denatured they stop working. 

Give two ways an enzyme can be denatured. 

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

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

(2) 
 
Reversible reactions 
 
In some reactions the products can react together to make the original reactants again. This 
is called a reversible reaction. 
 
A reversible reaction can go both ways so two ‘Half –arrows’ are used. 

 
 
We still put the reactants on the left and the products on the right hand side of the equation. 
Sometimes we refer to the forward and backward reaction. 
 
Examples of reversible reactions include: 
 

Litmus in acid and alkaline solutions; HLit   H+  + Lit- 

Salts and their water of crystallization e.g. hydrated copper sulfate CuSO4.5H2O 
Thermal decomposition of Ammonium chloride NH4Cl 
 
Energy in reversible reactions 
 
If the forward reaction is exothermic, the reverse reaction will be endothermic. The amount of 
energy released from the forward reaction is the same as the energy taken in from the 
surroundings in the reverse reaction i.e. when products form reactancts. 
 
 

Q1.Hydrated copper sulphate is a blue solid. When it is heated, white solid anhydrous copper sulphate is 
made. This is a reversible reaction. 

        Hydrated copper sulphate   [+ heat energy]   anhydrous copper sulphate  +  water 
                      (blue)                                                                (white) 

(1) To make the forward reaction work, the hydrated copper sulphate must be heated all the time. 

What type of reaction is this? 

….................................................................................................................................. 

https://www.bing.com/images/search?view=detailV2&ccid=9YfFPyWr&id=4FF9DEC3714AD02E0FB11132C718CB44A2BE8429&thid=OIP.9YfFPyWrRbMB85FRGIfu2QAAAA&mediaurl=https://qph.fs.quoracdn.net/main-qimg-f587c53f25ab45b301f391511887eed9&exph=181&expw=231&q=reversible+reaction+symbol&simid=608042707291409612&selectedindex=0&ajaxhist=0
https://www.bing.com/images/search?view=detailV2&ccid=9YfFPyWr&id=4FF9DEC3714AD02E0FB11132C718CB44A2BE8429&thid=OIP.9YfFPyWrRbMB85FRGIfu2QAAAA&mediaurl=https://qph.fs.quoracdn.net/main-qimg-f587c53f25ab45b301f391511887eed9&exph=181&expw=231&q=reversible+reaction+symbol&simid=608042707291409612&selectedindex=0&ajaxhist=0


….................................................................................................................................. 
(1) 

(b)     Anhydrous copper sulphate can be used in a test for water. What two things will happen when 
water is added to anhydrous copper sulphate? 

1 …............................................................................................................................... 

….................................................................................................................................. 

2 …............................................................................................................................... 

….................................................................................................................................. 
(2) 

(Total 3 marks) 
 

Q2.          Read the information and then answer the questions. 
  

 

Cobalt chloride paper can be used to test for water. 

The paper contains anhydrous cobalt chloride. 

The jar containing the papers must be kept closed 
when not being used. 

 

The equation shows the reaction between anhydrous cobalt chloride and water. 
  

CoCl2 + 6 H2O  CoCl2.6H2O 

anhydrous cobalt chloride       hydrated cobalt chloride 

(blue)       (pink) 

 

(1) Choose one word from the box to complete the sentence. 
  

Endothermic exothermic reversible 

 

The symbol  means that the reaction is …................................................ 
(1) 

(b)     Describe the colour change when water is added to the cobalt chloride paper. 

…..................................................................................................................... 

…..................................................................................................................... 
(1) 

(c)     Suggest why the jar containing the unused cobalt chloride papers must be kept closed. 

…..................................................................................................................... 

…..................................................................................................................... 
(1) 

(Total 3 marks) 

 



 
Dynamic Equilibrium 
 
In a closed system, that is, one were neither reactants or products can get in or out, there  
reaches a point were the rate of the forward reaction is equal to the rate of the reverse 
reaction. 
 
We use the term dynamic to illustrate that reactants are still forming products and products 
are still forming reactants.  
 
Initially, the rate of the forward reaction is high, the rate decreases as there are less reactant 
particles available for collisions. The greater the number of product particles formed the 
greater the chance that they will collide and form reactants. Eventually at equilibrium the rates 
are equal. 

 
 

 
 
Altering conditions in a reversible reaction 

 

 

 



 

 

 



 
 

 



 
 

 
 



 
 

 

Q3.         The diagram shows how anhydrous copper sulfate can be used to test 
for water. 



 

(a)     What colour change will you see when water is added to the 
CuSO4? 

Colour changes from ............................................... to 
...................................................... 

(1) 

(b)     Draw a ring around the meaning of the symbol    

endothermic exothermic reversible 

(1) 
(Total 2 marks) 
 
 

Q4.          Methanol is a fuel that is used in some racing cars instead of petrol. 

          Methanol can be made from carbon monoxide and hydrogen. The 
equation for this reaction is shown below. 

         CO(g)          +          2H2(g)                 CH3OH(g) 

          The forward reaction is exothermic. 
 

(a)     A high pressure (between 50 and 100 atmospheres) is used in this 
process. 

          Explain why the highest equilibrium yield of methanol is obtained at 
high pressure. 

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

............................................................................................................ 
(1) 

(b)     The temperature used in this process is about 250 °C. 



          It has been stated that, ‘the use of this temperature is a 
compromise between the equilibrium yield of product and the rate 
of reaction’. 

          Explain this statement. 

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

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

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

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

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

............................................................................................................ 
(3) 

(Total 4 marks) 

  

 
 
 


