
CHEMISTRY

Welcome to A level chemistry! In chemistry we build on what you have done at GCSE and 
introduce new concepts linking to chemical processes both in the lab and in industry as well as 
building skills like problem solving. Have a look at the work below which links to rate of reaction 
and test your problem solving skills…

Rate equations

The rate equation tells you the major factors which govern the speed of 

the reaction. The initial rate is often used when investigating the rates so 

there is zero concentration of products, which may cause a reverse 

reaction. The rate equation for a certain reaction can only be worked out 

experimentally and does not relate to the stoichiometric (balanced) 

equation. 

The order of a reactant is the power to which its concentration is raised 

in the rate equation and tells us how the rate depends on the 

concentration of that species. 

The orders of the reactants are usually 0, 1 or 2 but could possibly be 3. 

For example, if a reactant has an order of 1, when the concentration of 

that reactant is doubled the rate will double. If a reactant has an order of 

2, when the concentration of that reactant is doubled the rate will 

quadruple (has a squared effect 22)

The overall order of a reaction is the sum of the orders of the reactants. 

k is the rate constant and the larger the value, the faster the reaction 

goes.

What do you think it means if a reactant is 0 
order?

Rate = k[V][W]2[X]3

What will happen to the rate if the following 
changes happen to the equation above?
The square brackets mean concentration

A. The concentration of V is x2
B. The concentration of W is x3
C. The concentration of X is x2
D. The concentration of V and W is x2

By looking at experimental data we can work out the order of different 
reactants. This is useful as we want to find the best way to speed up a reaction. 

One chemical might be better than another. 

Look at the example below with the step by step description and then have a go 
at the ones on the next page

You want to find (where possible) where the concentration of only one of 
the chemicals changes

1) Compare run 1 and 2

[SO3
2-] x2

[H+] and [IO3
-] stays the same

Rate stays the same

This means the rate is not affected 
by the concentration of SO3

2- and 
means the order with respect to 
SO3

2- is 0

2) Compare run 1 and 3

[H+] x 2
[SO3

2-] and [IO3
-] stays the same

Rate x2

The concentration and rate 
multiply by the same amount 
which means the order with 
respect to H+ is 1

3) Compare run 1 and 4

[IO3
2-] x 2

[SO3
2-] and [H+] stays the same

Rate x4

The concentration x2 and rate x4 (this is 22) 
which means the order with respect to IO3

2-

is 2

4) The rate equation for this reaction is

Rate = k [H+][IO3
2-]2

5) The overall order is 3 (1 + 2)

It has not effect on rate and won’t be in the rate equation

A. Rate x2. B. Rate x 9 (32). C. Rate x8 (23). D. x8 (x2 x22)



Problem 2         

Problem 1              2NO (g) + O2 (g) → 2NO2 (g)

Problem 1
1) Compare run 1 and 2

[NO] x2
[O2] stays the same
Rate x4

The concentration x2 and rate x4 
(this is 22) which means the order 
with respect to NO is 2

2) Compare run 2 and 4

[O2] x2
[NO] stays the same
Rate x 2

The concentration and rate both 
multiply by the same amount which 
means the order with respect to O2

is 1  

Rate equation 
Rate = [NO]2[O2]

Problem 2
1) Compare experiment  1 and 2

[E] x3
[F] stays the same
Rate x9

The concentration x3 and rate x9 
(this is 32) which means the order 
with respect to E is 2

2) Compare experiment  2 and 3

[E] x2
[F] x0.5
Rate x2

We already know it is 2ndorder wrtE 
therefore would expect an effect of 
x4 already. Rate is actually x2 
therefore the x0.5 for F must also 
have an effect. 4x0.5 = 2 therefore 
must be 1storder, having the same 
effect.

We look forward to 
meeting you in 

September!


