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1. Probability

AS Recap – the theory for the A2 unit builds upon the following Y12 work

Venn Diagrams and Set Notation

For two events A and B

· the event that A or B or both occur is called the UNION of A and B, which is written

· the event that A and B occur is called the INTERSECTION of A and B, which is written

· the event that A does not occur is called the COMPLEMENT of A, which is written

· the event that A is a SUBSET of B, for example A = {Hearts} B = {red cards} is written

Representing information on Venn diagrams can often help when solving some probability problems.  

[image: ]Eg1	Shade the following Venn diagrams to correctly represent the given events, A and B: 
[image: Sets and Venn Diagrams]
(a) A






[image: Sets and Venn Diagrams]
(b) B’





[image: Sets and Venn Diagrams]
(c) A ∩ B






(d) [image: Sets and Venn Diagrams]A  B









(e) A ∩ B = 
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(f) A ∩ B’
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(g) A’ ∩ B
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(h) A  B’
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(i) A’  B
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(j) (A ∩ B)’




	






[image: Sets and Venn Diagrams]
(k) (A  B)’
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(l) (A  B)
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(m) A’  B’
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(n) A’ ∩ B’







Using some of the Venn diagrams above, identify two set relationships which are equivalent:



















The Addition Law for Mutually Exclusive Events

If events A and B are MUTUALLY EXCLUSIVE then event A can happen OR event B can happen but they cannot both happen. (Venn diagram (e) ABOVE).

In terms of probability this means

						P(A  B) = P(A) + P(B)

The Generalised Addition Law

This links the probability of the intersection with the probability of the union of two events A and B

						P(A  B) = P(A) + P(B) – P(A ∩ B)

[image: ]Eg2 Consider the following GCSE PPQ
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Multiplication Law for Independent Events

When an event has no impact on another event, they are said to be independent events.  For such events A and B, the following applies:
[image: ]						P(A ∩ B) = P(A)   P(B)

Eg3	Events A and B are such that P(A) = 0.3, P(B) = 0.2, P(A  B) = 0.44
(a) Show that A and B are independent
(b) Calculate the probability of exactly one of the two events occurring.











































[bookmark: _GoBack][image: ]Numerical Answers
(1a) 0.5 (b) 0.5		(2ai) 6/36  (ii) 15/36  (b) 1/3		(3a) 2/7  (b) 29/70	(5a) 0.12  (b) 0.58 (c) 0.42

(6a) 0.1  		(7b) 0.44				(8a) 0.7  (b) 0.58	(9a) 0.5  (b) 0.44  (c) 0.3 
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A group of 20 people visited Anglesey for a weekend break.
« 10 of the group visited Beaumaris Castle.
« 13 of the group visited South Stack Lighthouse.
= 4 of the group did not visit either of these places.

(@ Complete the Venn diagram below to show this information.
The universal set, €, contains all of the 20 people in the group. [3]

Castle Lighthouse

(b) One person is chosen at random from the group.
What is the probability that this person visited only one of the two places? 2
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© Theevents A and B are such that:
P(4) - 045, P(D) = 0.30, P(A N B) = 0.25
Calculate the probability of:
@) PAUB)
©) P B).
@ Amy and Bethany each throw a fair cubical die with faces numbered,
1,2,3,4,5,6.
(a) Calculate the probability that the score on Amy’s dieis:
(i) equal to the score on Bethany's die
(ii) greater than the score on Bethany's die.
(b) Given that the sum of the scores on the two dice i 4,find the
probabilty that the two scores are equal.
© /1and Bare two independent events such that:
P(4)= 03 and P(A U B) =05
(a) Calculate P(B).
(b) Calculate the probability that exactly one of the two events occurs.

lo The events A and Bare such that:

P(A) = 0.4, P(E) = 035 and P(4' N B
Determine whether:

(2) Aand Bare mutually exclusive

(b) A and Bare independent

© Twoindependent events 4 and Bare such that;
P(4)=04,P(8)=03

4.

Find:

@) P@NE) wm
() PAUB) @
(©) the probabilty that neither A nor B occurs. @

© ™o cvents A and Bare such that
P(A) = 0.4,P(B) = 0.2,P(AU B) =05

(a) Calculate P(4 N B). 2]

() Determine whether ornot A and B are ndependent 3]

@ Events A and Bare such that
P(4)=02, P(8) = 0-4, (AU B) =052
(a) Show that A and B are independent. 5]
(6) Calculate the probabilty of exactly one ofthe two events occurring. (2]

© he events A and Bare such that
P(4) = 0-3, P(B) = 0-4.
Evaluate P(A U B) in each of the following cases.
(@) 4 and Bare mutually exlusive.
(5) A and & 3re indopendent

‘The events 4, Bare such that P(4) = 0.2, P(B) = 0.3. Determine the value of

P(4 U B) when
(@) A Bare mutually exclusive, @
(©) 4, Bare independent, o]

© 4B m
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‘The Venn diagram shows the subjects studied by 40 sixth form students_ F represents the
setof students who study French, M represens the set of students who study Mathematics.
and D represens the set of students who study Drama

‘The diagram shows the number of students in each set.

M

) Explain what M ~ D'means in this context. m

) One of these students is chosen at random. Find the probabiliy that this student
studies

i) exactly two of these subjects,
i) Mathematics or French or both. &l

©) Determine whether studying Mathematics and studying Drama are statistically
independent for these students. Bl
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Three events A, B, C are such that P(&) B

iro=1.

The events A and B are independent.

a) Find P(A). Bl

b)  Determine whether or not A and C are independent. &l

©) What can be said about the events Band C f BAC = @7 m
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