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4.6 Independent Events and Unions
of Events
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Objective

Build the skills to answer exam questions on independent events and unions of
events.

You must be able to:

+ describe independence : P(A| B)=P(A),so P(ANnB) = P(A) - P(B)
« apply the addition rule ,P(AUB) = P(A)+ P(B) — P(ANB)

1 Key knowledge and worked examples

Study these first. Each one shows the method for a question type used later.

B Independence

A and B are independent if knowing that one occurred does not change the proba-
bility of the other: P(A | B) = P(A). Then

P(ANB)=P(A)- P(B).
B The addition rule
For the union (A or B or both):

P(AUB)=P(A)+ P(B)— P(AN B).

2 Practice

2.1 State the condition for A and B to be independent. 1]

2.2 For independent events with P(A) = 0.5 and P(B) = 0.4, find P(AN B).

2.3 Write the addition rule for P(AU B).

3 Exam-style questions

3.1 For independent events, P(AN B) =

[j A P(A)+ P(B)
B P(A) - P(B)
Co
D P(A| B)

3.2 The addition rule is P(AU B) =
D A P(A)+ P(B)

3.3 P(A) = 0.6, P(B) = 0.3, and P(ANB) = 0.2.
(a) Find P(AU B).

(b) State whether A and B are independent (check P(AN B) = P(A) - P(B)).



Solutions
Each answer shows the steps, then the result.
2.1

o knowing that one has occurred does not change the probability of the other
2.2

e« PANB)=05x04=0.2

2.3

« P(AUB)=P(A)+ P(B)—P(ANDB)
3.1B

« P(A)- P(B).

3.2B

« P(A)+ P(B)— P(ANB).

3.3

(a)

e 064+03-02=0.7

(b)

e no- P(A) - P(B)=0.18 £0.2




