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GR 9 MATHEMATICS U4 96 TOPIC 3 LESSON 13

Lesson 13: Adding Probabilities

’ o You learnt the meaning of complementary events and how to find
—\ 5,/ # the probability of the complement of an event In the last lesson.
\ )\ . /

@n this lesson, you will:
¢ define mutually exclusive events

e identify the addition law and works out the
probabilities of mutually exclusive events

¢ use the concept of adding probabilities to calculate
probabilities of events.

We learnt earlier that an event is a set of outcomes. It is a subset of the sample
space for an activity or experiment.

Life is full of random events. We need to get a feel for them to be smart and
successful people.

The tossing of a coin, throwing of a dice, lottery drawings and picking a ball are all
examples of events.

When we say events, we mean one or more outcomes.
Events are of different types.

When an event corresponds to a single outcome of the activity, it is often called a
simple event.

Examples of simple events

1. Drawing the queen of spades from a deck of standard cards.
2.  Getting a tail when tossing a coin

3. Rolling a 5 in throwing a dice

An event can include several outcomes.

Examples

1. Choosing a King from a deck of cards (any of the 4 Kings) is also an event.
2. Rolling an even number (2, 4, 6) is an event. {_
im@

When fwo events Canug‘c haggen gi ﬂv Same  they are called
1 events. This means that you cannot get both events

at the same time. It is either one or the other, but not both.

A common example of a mutually exclusive event is a coin flip. Either the coin will
come up heads or tails. Since the coin coming up heads means that it will not come
up tails. That makes the coin flip a mutually exclusive event. It will either one side or
the other, it cannot be both.

New Section 1 Page 1



GR 9 MATHEMATICS U4 97 TOPIC 3 LESSON 13
Here are other examples of mutually exclusive events.
no both Il
1. Turning left or right
2. Heads and tails
3. Kings and Aces
Let's look at the probabilities of Mutually Exclusive events.

When two events let say Events A and B, are mutually exclusive it is impossible for
them to happen together:

P(A and B) = @

"The probability of A and B together equals _@ ( Impossible '

But the probability of A or B is the sum of the individual probabilities:
P(AxB)=P(A)+ P(B)

"The probability of A or B equals the probability of A plu; the probability of B"

Example 1: A Deck of Cards
In a Deck of 52 Cards: |
+ the probability of a Kingis  [2(kin) = 'g% = 1z

« the probability of an Ace is also P(Ace) = _g%—- = l_'.?T

When we combine those two Events:
« The probability of a card being a King and an Ace is 0 (Impossible).

« The probability of a card being a King or an Ace is (

They can be written like this:
P(King and Ace) =0 ( Lepossible

)
. _ | ( 2
P(King or Ace) = ( = + |—3-)=

A special notation is used to denote the word “and” and “or” in the rule.

] N
Instead of " " you will often see the symbol (which is the "Intersection”
symbol used in Venn Diagrams)

So, P(A and B) is written as P(A(1 )

Instead of "_OF " you will often see the symbol U (the "Union" symbol)

So, P(A or B) is written as P(AU B )
or
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Example 3: Scoring Goals
9]

If the probability of:
« scoring no goals (Event "A") is 20%
« scoring exactly 1 goal (Event "B") is 15%

Then:
%) « The probability of scoring no goals and 1 goal is
« The probability of scoring no goals or 1 goal is

They can be written like this:

9 P(ANB) =[@]
b, P(AUB) = P(A) +P(B) = 202+(5Z = 357

So, to find the probability that one or the other of two mutually exclusive events will
occur, add their individual probabilities.

This is called the Addition Rule.

Now let us have other examples.

Example 3
2% totl
45 S4 f two dicé aretossed, the event /A of rolling a of 6 and the event B of rolling a
26 6,3 otal of 9 are mutually exclusive. N

Find the probability of A or B occurring.

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

= _i + i
2 36
:
=—— =|-| =[257
36 &
Example 4
Yes /No
Which of the following represents a pair of mutually exclusive events when a die is
rolled? - Quen # S a

. . 4
No (a) obtaining an even number or obtaining a4 As £2,4,65 B- {43 No < There is“commen clemet,.
No (b) obtaining an odd number or obtaining a 3

Ye5 (c) obtaining a number less than 3 ,or obtaining aumber more than §

2
No (d) obtaining a multiple"of 2 or obtaining a multiple of 3
No (e) obtaining a factor of 6 or obtaining a multiple of 6

d) A={2/4'/ 6}]Not A={"2’3'6}
B:{;J 63 mu{mﬂ\, Exclugve.
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Solution:

Example 5 T"ﬂ = 8 cars

In a certain parking lot, there afe 4 Toyota, 3 Isuzu and 1 Hyundai.
What are the chances of either ota or an Isuzu car will |

Solution:

A Toyota cannot be included with Isuzu. A given vehicle cannot be a Toyota and an
Isuzu at the same time. Thus the two vehicles are mutually exclusive.

Thus,
P(Toyota or Isuzu) = P(Toyota) + P(Isuzu)

4 3

& 8

\
~

Now let's see what happens when events are not Mutually Exclusive.

Hearts

Example: Hearts and Kings

Hearts and Kings together is only the King of Hearts:

Buti Hearts or Kinggis:

« all the Hearts ( [3 of them) _,7
« allthe Kings(_él-_of them)

But that counts the King of Hearts 'tw'lCe !
So we correct our answer, by subtracting the extra"_ana " part:

Kings of

-4-0

ards = ﬁ Hearts + A’_ Kings - the i extra King of Hearts
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You can count them to make sure this works.

As a formula this is:

P(AorB)= P(A)+P(@)-PlA i B)

"The probability of A or B equals the probability of A plus the probability of B
minus the probability of A and B"

Here is the same formula, by using the symbol U and N.

P(AUB)=P(A)+P(8) - P(ANB)

Now look at Example 6.

16 people study French, 21 study Spanish and there are 30 altogether. Work out the
probabilities!

Solution:

This is definitely a case of not Mutually Exclusive (you can study French and
Spanish). -

both
Let's say b is how many study both languages:

« people studying French Only mustbe (|6 —b)
+ people studying Spanish Only must be (2| —b)

And we get: Gk Spanish
ov\\“ on \/
Both

And we know there are 30 people, so: ([6‘ ) tb+ ( -} ) = 30
<

—
Fremjn |6+Sronhln 2[ =@ 37_ - 30 -37
And we can put in the correct numbers: *b=#7

o only .
Qb:b frod S anul,on |
/
21-7

J

61+7+‘Ll'= BOFF"
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So we know all this now:
P(French) = 16/3, [W]
Try P(Spanish) = 2/3¢

P(French Only) = 9/30
P(Spanish Only) = 14/30

(
Ty o P(French or Spanish) = L_@ ( - ?8
Ty « P(French and Spanish) = l @ l

Lastly, let's check with our formula:

P(A or B) = P(A) + P(B) - P(A and B)
20 7
30 30

20
@Bﬁ%’—/]

Put the values in:
= —IQ' -+

Yes, it works!

Remember:
Mutually Exclusive

« A and B together is Imposs'nble :P(AandB) =0

» AorBisthe Sum of AandB: P(A or B) = P(A) + P(B)
Non- Mutually Exclusive

+ AorBisthe Sum of Aand B minus A and B: P(A or B) = P(A) + P(B) - P(A and B)

TOPIC 3 LESSON 13

NOW DO PRACTICE EXERCISE 13
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\ Practice Exercise 13

1. For the rolling of a die, decide whether the following pairs of events are
no 0V¢VluP. _@Sg;mr not:

(a) A={3,5);B={2,4} Yes

(b) A=factorof3;B=factorofa. A={)3} B={l, 243 ‘
(c) A=lessthan3 ;B = morethan3

(d) A =even number ; B = factors of 6

2. For a standard pack of cards, do the following pairs of events overlap?

(a) A=king; B =jack
(b) A=46;B=43

(c) A=heart; B=: queen
(d) A=black;B=45

3. Adieis rolled. Find the probability of the scores being:

(a) eithera3orab

(b) an odd or even

(c) a multiple of 3 or a multiple of 4
(d) divisible by 4 or 6

(e) multiple of 5 or factor of 6

(f)  multiples of 2 or multiples of 4
(g) atleast3.

4.  From a standard pack of cards, find the probability of drawing;

(a) acluboraspade

(b) ared orablack

(c) a card which is not black

(d) a2oraclub

(e) a4 oracard less than 7 (excluding ace)

CORRECT YOUR WORK, ANSWER ARE AT THE END OF TOPIC 2
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