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Rule of Sum

Lesson objectives

- | can use the rule of sum to solve counting problems

[_ Lesson objecties
MHR Page 86 #s1-4,6 & 7

Warm Up

NN WE
Many grade 12 students consider attending

university. Sidney is applying to Waterloo for Q Q Q é

math or engineering, Queen’s for physics,
chemistry, or engineering, and Laurentian Le
for science or engineering. How many L
. . . /
program choices does Sidney have in total?
—)

Jenna is applying to Windsor for business or economics, York
for commerce or business, and Ottawa for economics, political
science, or business. How many program choices does Jenna have
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Complete the "Investigate" on Page 82
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Example 1

Use the Rule of Sum ,\,a_f2 : x _-_=> AD.D

At an international conference, either eight or nine
countries may attend. In how many

different arrangements

could the countries’ flags

& sods =8 Tatel= 81+
I£ A countrier =q! = 4320 +3280
Your Turn = 4-032®

At the conference in Example 1,

a) in how many different arrangements could the flags be flown if seven,
eight, or nine countries attend?

=21+8l+a! = fog2yo

b) in how many different arrangements could the flags be flown if the host
country’s flag is always on the far left?

If on de left 7é/wor\bore foﬁ'ﬁ'm,gc,we
Fkﬁn/ﬁe odber = 1161+ 11314 (18!
= 46080
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Example 2 >

Use the Principle of Inclusion and Exclusion

Three players are playing the card game Pass the Ace. Each player receives
one card. In how many ways could the cards all be face cards or red cards? ,2_ l

Al o cords = I?.P Q- 3)' =32
All red cCords => 2b Pz "__-——572"* IS60

Fed ond fae = A e 3, = 120

Three players each cut one card from a standard deck. If order is Igzo 4_ IS&D -~ ,20
important, in how many ways could they be —-—->

a) all hearts?

b) all aces?

e al sce o hears Bf = [6&0 iarbf
D +fs= 5" | —hceof
J) 4Pz 13 G-l hesrts

= 1216 F2% -
= 1234

Example 3 D indirect method

* subtract the number
The 12 members of a basketball team are lining up for their medals after a of unwanted
tournament. In how many ways can this be done outcomes from the

a) if there is no restriction? total number of
b) if the captain and assistant captain must be together? outcomes without

¢) if the captain and assistant captain must not be together restrictions

Q 21 = (39,001, 600
fraak C o AC as ore plov
5) —_ 20l = 39,833,60

) All wons except 3‘”

- pl- (3:,,/) = 399,/68,0

Use the Indirect Method

Your Turn

In how many ways ct ldlh letters in
the word FACTOR be arranged so that
the vowels are not toge th T2

Tokol. atrorggrorts = 6! (é’e""’)
Mw%vwzlsfgeﬂw Z’

2 Vowds okfds
frendod a5 o< o ¢ c,'l;\‘ e

M widh vepels = ¢l - (zl§’>
M foopier - J2p —2%0

= 4%
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Key Concepts

e The rule of sum states that if one mutually exclusive event can occur
in m ways, and a second can occur in n ways, then one or the other
can occur in m + n ways.

e If two events are not mutually exclusive, the principle of inclusion
and exclusion needs to be considered:

n(A or B) = n(A) + n(B) —n(A and B).
e To reduce calculations, consider using the indirect method, which

involves subtracting the unwanted event from the total number of
outcomes in the sample space: n(A) = n(S) — n(A").

Homework
MHR Page 86 #s1-4,6 & 7
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