Probability Lesson #2:
Mutually Exclusive Events and the Event “A or B”

The Events “A or B”, “A and B

In mathematics the event A or B is said to occur if the event A occurs or if the event B occurs
or if both events occur.

The event A and B occurs if both event A and event B occur simultaneously.

Warm-Up #1

Consider the experiment of rolling a die and noting the result. Let the event A be “an even
number is thrown” and the event B be “an odd number is thrown”.

a) Mark the outcomes to the experiment on the A B
Venn Diagram which represents the sample space.

b) List the outcomes for:

i) the event A ii) the event B
il\‘\ \“'S K \"‘)IC)’S
iii) the event A or B iv) theevent A and B

LURKTR RS LYl o engyed
¢) Let n(A) represent the number of outcomes in event A.

Complete the following:

n(A) = ?) n(B) = lb nA orB) = lﬂ n(A and B) = b

d) Determine the following probabilities:

PA)=D-1 PB)=3:\ PAaB=b.l PAmdB)=).0
b X b 3 s b

i @ * [n this experiment the events A, B have no common outcomes,
N The events A, B are called mutually exclusive.

 Notice that in the Venn Diagram the circle for A and the circle for B have no area of overlap.

e) Verify the following rule.
P(Aor B) } P(A) + P(B)

L)
\ L

S
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432 Probability Lesson #2: Mutually Exclusive Events and The Event “A or B”

Warm-Up #2

Consider the experiment of rolling a die and noting the result. Let the event A be “an even
number is thrown” and the event B be “a multiple of three” is thrown.

a) Mark the outcomes to the experiment on A B
the Venn Diagram.

b) List the outcomes for:
i) the eventA ii) the event B

22 6 804

iii) theevent Aor B  iv)theevent A and B

VAW %0}

¢) Complete the following:
n(A) = b n(B)=_% n(AorB)=_4 (A and B) = l
d) Determine the following probabilities:

P(A) = '_’1_ P(B)= 1L -\ PAorB)= ‘_L =\ P(Aand B) = |
HIEN 4 4
» [n this experiment the events A, B have common outcomes.
The events A, B are not mutually exclusive.

« Notice that in the Venn Diagram the circle for A and the circle for B have an area of overlap
representing the event A and B.

e) Verify the following rule.
P(Aor B)# P(A) + P(B) - P(Aand B)
—\—-
JE 3 «t -L
L |

Mutually Exclusive Events | | 2\

Events are said to be mutually exclusive if they have no common outcomes.

Probability of the Event A or B

Use the following formulas for the probability of the event A or B.

If the events A, B, are mutually exclusive then

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

This formula is NOT on the formula sheet
AN

If the events A, B, are NOT mutually exclusive, then
P(A or B) = P(A) + P(B) - P(A and B) *

This formula is on the formula sheet
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Probability Lesson #2: Mutually Exclusive Events and the Event “A or B” 433

Class Ex. #] In each case, state whether the events A, B are mutually exclusive or not.

2,
il

a) Experiment - a card is drawn from a standard deck

o) pbualle ezcluswe
Pace cord ould be ocluy

Event A - aface card is selected Event B - aclub is selected
b) Experiment - two dice are thrown

o exdluswe
Event A - the dice both show the same value Event B - the total score is 11 (\\u\-uﬁl\J “
W, A, 8 A 58 L No dowes add Yo ||

ClassEx.#2 || Consider the experiment of drawing a card from a standard deck.

] The following events are defined: AC 6 |
. N AN
» BEventA - aface card is selected “\“\'\*“\\‘\Q‘iw“n . g\w(\&'ﬁ b ) D

* EventB - aclub is selected ( No (omman m\wme§
* Event C - an ace is selected
e BEvent D - ared card is selected

State all the pairs of events which are mutually exclusive.

Class Ex. #3

Use the Venn Diagram to state all the pairs of events which are
£ mutually exclusive. O
S = Fins  Ab ACIK $0 \(Y\o oo O\M‘Y\Cg e
no \))ct\(a‘?)
(>

Class Ex. #4

Use the following information to determine whether the events A, B are mutually exclusive.

L2 P(A}_é P(B) = % P(A m'B)=l—1 Plaeh) 7 0B)+0lb)
i 3 Yty
2 4

T r CYREY

1], muxuq\\j exduswe

ol TN

Class Ex. #5 A grade 9 class were surveyed to find out whether they did M, £
£3 Math homework or English homework last night. The Venn %
! diagram shows the percentage of students in each category.

If a student is selected at random from the class determine the
probability that the student last night did :

a) Math homework b) Math and English homework  ¢) Math or English homework |- P(MwE)

N"\\l 44 =2 Q\((\ wnd E\ 2\ NW“\ W Em)\\én - 33 -l 6 Yoo~y

=4 = {3
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434  Probability Lesson #2: Mutually Exclusive Events and The Event “A or B”

Class Ex. A card is drawn from a standard deck of 52 cards. Use formulas to determine
the probability that:
| a) A nine of diamonds or a heart is drawn. ::(:MM b) A nine or a heart is drawn. Common owktsmes
P (q 0 oc Q) 5 0(‘70) ¥ ()('CQ) oukcomeZ P(‘l o¢ 9) :9(‘{)& P(@)-P{%ﬂd@ Nov Mu.l»uullsl exclusve
50
AR malally - gf%-%kz
=1 i =Wy
o 52 3

ClassEx.47 || 200 people with neurology symptoms, which include headaches and backaches, participated in
a study to evaluate a pain relief medicine. All the people took the medicine and the results

were as follows:

I— * 60 people experienced headache relief
* 126 people experienced backache relief
* 36 people experienced relief from both

o

L5

What is the probability that a person who takes the drug experiences relief from

a) at least one of the two symptoms? b) neither of the symptoms?
?\u’fleas\»o@ = Pw) or"(b\) ?(nen«}hef\ =) -p(at \east °“¢)
?PUD*'“Q'?[“”AQ - L~ 150
=00 Ak 3k 15 .3 so00
Ao Joo 200 ';,},”’q .
B |

Complete Assignment Questions #1 - #12

Assignment

1. Ineach case, state whether the events A, B are mutually exclusive or not.

a) Experiment - a card is drawn from a standard deck
EventA - aspade is selected EventB - aclub is selected

b) Experiment - a card is drawn from a standard deck
EventA - aspade is selected Event B - ablack seven is selected

¢) Experiment - a card is drawn from a standard deck
EventA - aredtwois selected Event B - ared face card is selected

d) Experiment - two dice are thrown
Event A - the dice both show odd numbers  Event B - the total score is 8

e) Experiment - a chocolate bar is chosen
Event A - the bar contains raisins Event B - the bar contains nuts

f) Experiment - a student is chosen from this class
EventA - the student is left handed  EventB - the student is female
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Probability Lesson #2: Mutually Exclusive Events and the Event “A or B 435

2. Use the Venn Diagram to state all the pairs of events which are mutually exclusive.
a) b)

3. Meghan (M), Jolene (J), and Tara (T) are the only entrants in a competition for which there
is a first and second prize. Consider the experiment of selecting the two prize winners.

a) List the sample space.

b) State as subsets of the sample space the events
i) P - Meghan wins first prize ii) Q- Meghan wins second prize

iii) R — Meghan wins a prize iv) § - Jolene and Tara win the prizes

¢) Which three of these events are mutually exclusive?

d) List all pairs of these events that are mutually exclusive.

4. Use the following information to determine whether the events A, B are mutually

exclusive.
| |
a) P(A)=5 P(B)= 3 P(Aand B)=0 b)) P(A)=03,P(B)= 02, PlAor B)=04
) P(A)= =, P(B)= ~. P(Aor B) = >
c) A =% =% Aor =50
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436 Probability Lesson #2: Mutually Exclusive Events and The Event “A or B"

5. Use the given information to calculate the probability of the indicated event.
a) Tanya and Fujiko are two of the competitors in the final of the long jump competition.

The probability that Tanya wins the competition is % and the probability that Fujiko

wins is . Calculate the probability that Tanya or Fujiko win the competition.

b) In a group of students, the probability that a student chosen at random walks to school
15 0.35, and the probability that a student has blonde hair is 0.2, If the probability that a
student walks to school or has blonde hair is 0.45, calculate the probability that a student
walks to school and has brown hair.

¢) Mohinder is playing with an incomplete deck of cards. When one card is seclected at
random from the incomplete deck, the probability that it is a heart is 0.3, and the
probablity that it is a face card is 0.2, If the probability that it is a heart and a face card
15 0.1, calculate the probability that it is a heart or face card.

6. A card is drawn from a standard deck. Use an appropriate formula to determine the
probability that;

a) aface card or aclub is drawn b) ared card or a club is drawn.
¢) an eight or a spade is drawn d) afive of diamonds or a Queen is drawn
¢) ablack card or a diamond is drawn f) alJack orared card is drawn.
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Probability Lesson #2: Mutually Exclusive Events and the Event “A or B” 437

7. Allyson and Brittney were solving the following problem:

100 peaple in a community participated in a technology survey. It was found that

80 people have a computer, 40 people have access to the internet, and 30 people have
both a computer and access to the internet. If one of these peaple is chosen at random,
what is the probability that the person has

a) acomputer or access to the internet? b) neither?

Allyson chose to do the problem using a Venn diagram. Brittney chose to use probability
formulas.

Show each student’s method of solution below:
Allyson’s Solution Brittney’s Solution

8. Mr. Spark has problems starting his two cars during the cold winter months. He decided to
record the number of times each car starts during a one month period in the winter. He
attempted to start each car every morning for thirty days. He recorded the following
information.

* His first car started 20 times
* His second car started 18 times
* Both cars started 40% of the time
What is the probability that on any particular morning during the month

a) atleast one of the cars start? b) he cannot start either of his two cars?
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438 Probability Lesson #2: Mutually Exclusive Events and The Event “A or B”

9. In a group of 80 elementary school children, 48 children liked cornflakes, 22 children liked
both cornflakes and oatmeal, and 20 children liked neither cornflakes nor oatmeal.
Calculate the probability that a child selected at random from the group liked only oatmeal.

10. In aschool, 55% of the students have passed their English examination and 45% have
passed their Mathematics examination. Comment critically on the following statement.

“ The probability the student chosen at random has passed his or her English
examination or Mathematics examination is 0.55 + 045 =1."

Use the following information to answer questions #11 and #12.

In an election there are three candidates. Candidate A is twice as likely to win

as candidate B and candidate B is twice as likely to win as candidate C.

JYTIGINER 1 1. The probability that candidate A wins the election is
Choice

Ml 12.  The probability, expressed as a decimal to the nearest hundredth,
Response that candidate A or candidate B wins the election is

Answer Key

1. a) ves b) no «¢) ves d) no e) no [) probably no (depends on the class)

a) Aand C,Aand D b) Aand B,Aand C,Aand D Aand E, Band C,B and D, B and E, C and £
a) {MJ,MT,JM,JT,TM,TJ}

by i) {MJI,MTYyii) {IM, TM} iii){MJ MT, JM,TM} iv) {JT.TJ}

¢) PQ.,and § d) Pand Q.Pand §,Q and §, Rand §.

4. a) Yes,since P(Aand B)=0 b)) No, since P(A) + P(B) = P(A or B)

(PN

¢) Yes, since P(A) + P(B) = P(A or B) 5. a) i—; by 0.1 c) 04
6.a) 4 B3 o4 DS e h &
_ o ] . 2 3
7. a) 15 b4 8. a) 3 b) 5 9. 55
10, The two events are not mutually exclusive, so the statement is false 1. D 12. 0.86
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