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Year 11 
Mathematical Methods

Conditional 
probability
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By the end of the lesson, I hope that you understand and can apply the following to a range of questions from 
the Year 11 Mathematical Methods course.

• Understand what it means to be a conditional probability
• Know how to find conditional probabilities
• Know what the multiplication rule of probability is and when to use it.
• Know the law of total probability and when to use it
• Apply the learnings to a range of questions.

Learning Objectives
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In the last few lessons we have looked at the basics of how to use Venn Diagrams and Karnaugh Maps 
(Probability tables) to display and calculate various probabilities.

What we might not have been aware of is the relationship between events. We have met the idea that 
events can overlap. But what if the outcome of one event is conditional on the outcome of an event 
which came before.

This is the main focus of this part of the course.

RECAP
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We are sometimes interested in calculating the probability of one event in light of 
whether another event has or has not already occurred.

A good way to think of this is to use the simple example of a coin toss.

What is the probability the a second toss of a coin will show a head if we know that the 
first toss was also a head?

We can express this using the following notation:

Pr 𝑠𝑒𝑐𝑜𝑛𝑑 𝑡𝑜𝑠𝑠 𝑖𝑠 𝑎 ℎ𝑒𝑎𝑑 𝑓𝑖𝑟𝑠𝑡 𝑡𝑜𝑠𝑠 𝑖𝑠 𝑎 ℎ𝑒𝑎𝑑)

Conditional probability

Note the use of the vertical line.
It’s read as “given that”.
So the above would read “what is the probability that a second toss of a 
coin is a head given that the first toss was a head”.

The order of these two conditions is really important!
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Example 1
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Example 2
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Example 3
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Multiplication rule of probability

A simple re-arrangement of the formula gives the below:

𝐏𝐫 𝑨 ∩ 𝑩 = 𝐏𝐫 𝑨 𝑩 × 𝐏𝐫(𝑩)

This is called the multiplication rule of probability
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Example 4
𝐏𝐫 𝑨 ∩ 𝑩 = 𝐏𝐫 𝑨 𝑩 × 𝐏𝐫(𝑩)
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Example 5
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The law of total probability

Using the ideas from the previous question, we can prove the following:

𝐏𝐫 𝑨 = 𝐏𝐫 𝑩 × 𝐏𝐫 𝑨 𝑩 + 𝐏𝐫 𝑩ᇱ × 𝐏𝐫(𝑨|𝑩ᇱ)
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Example 6
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By the end of the lesson, I hope that you understand and can apply the following to a range of questions from 
the Year 11 Mathematical Methods course.

• Understand what it means to be a conditional probability
• Know how to find conditional probabilities
• Know what the multiplication rule of probability is and when to use it.
• Know the law of total probability and when to use it
• Apply the learnings to a range of questions.

Learning Objectives: Reviewed
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