201-SN1-05: Probability and Statistics Winter 2026

Class Exercise 6 - Solutions

1. Three events

Let A, B and C be three events such that A is mutually exclusive from both B and C,
P(A) = 0.2, P(B) = 04, P(C) = 0.6 and P(BNC) = 0.3. Determine the following
probabilities

0.1

In the following equations we automatically take into account the disjointness of the event
A from the events B and C.

(a) P(AUBUC)

P(AUBUC)=P(A)+P(BUC)=P(A)+ P(B)+ P(C)—P(BNC)
=02+04+06-0.3
=09

(b) P(A'NBNC)

Observe that B N C is a subset of A" and therefore AN BNC = BN C. Hence,

P(AANBNC)=P(BNC)=0.3
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(c) P(A'NB'NC)

Here we will use De Morgan’s law:

PANB'NC)Y=PAUBUC) =1-P(AUBUC)
=1-09
=0.1

(d) P((AuB)NC(C)

P((AuB)NC)=P(AnC)U(BNC))=P(BNC)=0.3
(e) P((AUB)NC")

Note that A U B’ = B’. Hence

P(AUB")YNC")Y=PB NC)=PBUC)=1-PBUC)
=1—(0.4+0.6—0.3)
=0.3

(f) P(C"U(A'NB)

P(CUA' NB)=P(CN(AUB)))=1-P(CN(AUB))=1-0.3=0.7

(g) P(AUB UC)

P(AUB'UC)=1-PANBNC)=1-03=0.7
(h) P((AUB)N (A UC))

AluC =A.
P((AUB)N(A'U(C))=P(AuB)NA)=PBNA)=P(B)=04

2
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(i) P(BUC)NA")

Since both B and C' are subsets of A’, we have (BUC)N A’ = BUC. Thus,

P(BUuC)NnA)=PBUC)
= P(B)+ P(C)— P(BNC)
=04+06-0.3
=0.7

() P((ANB)U(BNC))

Since A is mutually exclusive with B, we have A C B’, so
AnNB' =A

and therefore
P(ANB')=P(A) =02

Also,
P(BNC'Y=P(B)—P(BNC)=04-03=0.1

Since A and B are mutually exclusive, the events AN B’ and BNC’ are disjoint. Hence,

P(AnB)YUu(BNC"))=PANB)+PBNC')=02+0.1=0.3



