
Chapter 9: Probability 
 
9A: Sample spaces and probability 
Sample space: results of a random trial. Denoted 𝜀 
Event: specific result or results of a trial. Denoted by a capital letter. i.e. A. 
Probability: Pr(𝐴) = !"#$%&	()	("*+(#%,	-!	.
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Equally likely outcomes: have the same probability 
Probability values: Always between 0 – will not happen - to 1 – will always happen. The probabilities of all 
events in the sample space must add to 1. 
Complementary events: The probability of something not happening (𝐴’) is 1 less the probability it will 
happen (𝐴). Pr(𝐴2) = 1 − Pr	(𝐴) 
 
Practice Questions 
2,10,14 
Questions: 3,4,6,7,9,12,13,15,17,19. 
 
9B: Estimating Probabilities 
*** Need coins and dice*** 
Subjective: Based on one’s judgement. May not be an accurate estimate of the true probability. 
Experimental: Based on a (large) given number of trials and the observed results. Pr(𝐴) =
!"#$%&	*-#%,	.	34,	($,%&5%6
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Simulation: Represent an experiment using something else. (i.e. radioactive decay can be simulated by 
rolling dice and is far less dangerous.) 
Geometrically: Based on relative areas being observed. (e.g. A dart board. The larger areas are likely to be 
hit more often than the smaller areas. This is discounting accuracy and skill of the darts player of course.) 
 
Practice Questions 
Q3,7 
Questions: All, except 3 and 7. 
 
9C: Multi-stage experiments 
Tree diagrams – two or more stages, or unequal probabilities.  

Keep each column aligned. Have a column for the outcome. (Eventually there will also be a column 
for the probability, but at this stage they are usually equally likely.) 

Table – two step experiments. Best for equal probabilities. 
 
Practice Questions 
Q8 
Questions: Odds. 
 
  



9D: Combining Events 
Empty Set/Null set – Has no elements. 
Venn diagrams – Label the whole box as 𝜀 with the list of elements or the total number of elements. Events 
are represented by a “circle”. (Ovals allow you to write more easily in the overlap.) Can contain the 
elements, the number of elements or the probability for that region. 
 
Union    Intersection   Complement   Disjoint Sets 
 
 
 
 
 
Mutually Exclusive – Have no elements in common. 𝐴 ∩ 𝐵 = ∅ 
 
To help you remember, colour in the appropriate regions: 
𝐴    𝐴 ∩ 𝐵   𝐴′ ∩ 𝐵   𝐴 ∩ 𝐵′   𝐴′ ∩ 𝐵′   
 
 
 
 
𝐴’    𝐴 ∪ 𝐵   𝐴′ ∪ 𝐵   𝐴 ∪ 𝐵′   𝐴′ ∪ 𝐵′  
  
 
 
 
Addition Rule: Pr(𝐴 ∪ 𝐵) = Pr(𝐴) + Pr(𝐵) − Pr	(𝐴 ∩ 𝐵) 
 Also works as: Pr(𝐴 ∩ 𝐵) = Pr(𝐴) + Pr(𝐵) − Pr	(𝐴 ∪ 𝐵) 
 
Practice Questions 
Q2,4,12 
Questions: Odds. 
 
9E: Probability Tables 
Karnaugh map. 
Can be shown as the number of 𝑛()	(as shown),  
or as the Probability of 𝑃𝑟(). 
Columns and rows are added to find the totals. 
If the probabilities are given, it should add to 1. 
 
Practice Questions 
Q3, 9 
Questions: Evens. 
 
  

 𝐵 𝐵’  
𝐴 𝑛(𝐴 ∩ 𝐵) 𝑛(𝐴 ∩ 𝐵!) 𝑛(𝐴) 
𝐴’ 𝑛(𝐴! ∩ 𝐵) 𝑛(𝐴! ∩ 𝐵!) 𝑛(𝐴’) 

 𝑛(𝐵) 𝑛(𝐵’) 𝑛(𝜀) 



9F: Conditional Probability 
Reducing the sample space to a small portion.  
 
If we already know B has occurred, the probability that A then also occurs is denoted Pr(𝐴|𝐵)	and 
calculated by Pr(𝐴|𝐵) = 89	(.∩;)

89	(;)
. (Say it as “A given B”.) 

 
Multiplication Rule of Probability: Pr(𝐴 ∩ 𝐵) = Pr	(𝐴|𝐵) × Pr	(𝐵) 
 
Law of total probability: Pr(𝐴) = Pr(𝐴|𝐵) Pr(𝐵) + Pr(𝐴|𝐵′) Pr	(𝐵2) 
 
Pay attention to the wording of these questions. 
 
Practice Questions 
Q2,8,16 
Questions: Odds. 
 
9G: Independent Events 
Independence: The occurrence of one event has no effect on the other. i.e. Pr(𝐴|𝐵) = Pr	(𝐴) 
A and B are independent if: Pr(𝐴 ∩ 𝐵) = Pr	(𝐴) × Pr	(𝐵) 
You prove independence by showing one side of either of the two equations above is equal to the other 
side. Which equation you choose will depend on the information you ae given. 
(Remember mutually exclusive is Pr	(𝐴 ∩ 𝐵) = 0) 
 
Practice Questions 
Q2,4,14 
Questions: Odds. 
 
9H: Probability using simulation 
**** Need dice***** 
Set up an experiment using dice to replicate the possible outcomes. 
 
Practice Questions 
Go through example. 
Questions: All. 
 


