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ProbabilityProbability
People often want to know how to 
determine the likelihood of events. The 
probability that snow will fall tomorrow is of 
interest to meteorologists, climatologists, 
and the general public. 

Meteorologists base their predictions on the 
current weather patterns. Climatologists 
work from climate data that show the 
weather trends over many years. 

In this chapter, you will continue your 
study of probability in order to assess the 
likelihood of events more accurately.

What You Will Learn
 to calculate probabilities for several 
events occurring together

 to develop quicker ways to calculate 
probability
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• independent events
• probability
• sample space

•  favourable outcome
• simulation

Key Words

You can use a concept map to visually 
organize your understanding of a math 
concept such as probability.

Copy the concept map below into your math 
journal or notebook. Make each shape large 
enough to write in. Write what you already 
know about probability.
• Defi nition: What is probability?
• Comparisons: What can you compare

probability to?
• Facts: Outline some facts about or

characteristics of probability.
• Examples: Provide examples of diff erent

types of probability.

Share your ideas with a peer. You may
wish to add to or correct what you have 
written.

  Comparisons   Defi nition

    Facts

  Examples

Literacy Link

Co

PROBABILITY
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Making the Foldable

• 11 × 17 sheet of paper
• two sheets of notebook paper
• scissors
• stapler

Step 1
Fold an 11 × 17 sheet of paper in half from bottom 
to top. Instead of creasing it, just pinch it at the 
midpoint. Fold the outer edges of the paper to just 
meet at the pinch or midpoint.

Step 2
Fold it in half from top to bottom.

Step 3
Open up the Foldable and cut the creases shown 
to create four doors. Label each door as shown in 
Step 4.

Step 4
Fold two sheets of notebook 
paper into quarters. Cut each 
paper to make two folded half 
sheets. Place the half sheets 
inside the fold for each door. 
Staple each door along the 
outside edge to hold the 
booklet together.

11.1
Key Words

What I
Need toWork On

11.3
Key Words

11.2
Key Words

Step 5
Open the 11.1, 11.2, 
and 11.3 booklets to 
the back page. Label 
that page for the 
section Math Link. 

What I
Need toWork On

11.3
Key Words

11.2
Key Words

11.1
Math Link

Using the Foldable

When you start Chapter 11, do the Math Link 
introduction on page 409 on the back of the 
Foldable.

As you work through the chapter, list and defi ne 
the Key Words on the door for each section. Use 
the section booklet for your notes and examples.

Do the Math Link for each section on the last page 
of each booklet, and on that part of the inside back 
of the Foldable.

In the fourth booklet, make notes under the 
heading What I Need to Work On. Include notes 
about how to solve any problems you are having. 
Check off  each item as you deal with it.

408 NEL • Chapter 11
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MATH LINK
Probability Games
Many card games and board games involve chance. In these games, your 
likelihood of winning is based on the outcomes of rolling dice or dealing 
cards. These games involve probability.

1. Explain, in your own words, what the word likelihood means in the 
previous paragraph.

2. List two or three games that you have played using cards or dice.

3. Choose one game from #2 and explain how the outcomes of rolling dice 
or dealing cards aff ect the probability of winning the game.

4. Compare your answers with those of a classmate.

One game that involves probability is a stick game. Throughout this chapter, you 
will learn how to play this game. At the end of the chapter, you will determine 
whether the scoring system is fair and suggest modifi cations, if necessary. 

Math Link • NEL 409
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Focus on…
After this lesson, you 
will be able to…

 determine the 
sample space of a 
probability 
experiment with 
two independent 
events

 represent the 
sample space in 
the form of a tree 
diagram or table

 express the 
probability of an 
event as a fraction, 
a decimal, and a 
percent

independent events
• results for which the

outcome of one event
has no eff ect on the
outcome of another
event

• ruler

probability
• the likelihood or

chance of an event
occurring

Determining Probabilities 
Using Tree Diagrams and Tables

At the end of a unit on probability, Ms. Pascal decided to allow her
students to determine what kind of test the class would write. All the 
students’ names were put into a hat. Owen was chosen to spin a spinner 
divided into three equal regions to determine the kind of test: multiple 
choice (MC), short answer (SA), or a combination (MC & SA). Ava was 
chosen to roll a four-sided die to determine the number of questions on 
the test: 5, 10, 15, or 20.

Ms. Pascal explained that spinning the spinner and rolling the die 
are  independent events . How does she know that these events are 
independent?

How can you use the outcomes of an experiment to determine 
probabilities?

1. Show how you could represent the possible outcomes of this
experiment.

2. What is the  probability  that the test will have multiple-choice
questions only? How did you determine your answer?

410 NEL • Chapter 11
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3. What is the probability that the test will consist of ten questions?
Explain your reasoning.

4. List the  sample space  for this experiment.

Refl ect on Your Findings

5. Show your answers to parts b), c), and d) as a fraction, a percent,
and a decimal.

a) How many different tests are possible for the students in
Ms. Pascal’s class?

b) What is the probability that the students will write a combined
multiple-choice/short-answer test with 20 questions? Show how
you arrived at your answer.

c) What is the probability that students will write a multiple-choice
test with at least ten questions?

d) What is the probability that the students will not write a
short-answer test with 15 questions? Explain how you found
your answer.

Example 1: Determine Probabilities From a Tree Diagram
A spinner is divided into three equal regions as shown. The spinner is 
spun twice. For each probability you determine, express the answer 
as a fraction, a decimal, and a percent.

a) What is the probability of spinning A on the fi rst spin?

b) Draw a tree diagram to represent the sample space for both spins.

c) What is the probability of spinning A followed by B: P(A then B)?

d) What is the probability of getting the same letter on both spins:
P(A, A) or P(B, B)?

sample space
• all possible outcomes

of a probability
experiment

A 

B 

B

When you roll a four-
sided die, you read 
the number that is 
on the bottom. When 
you roll a six-sided 
die, you read the 
number on top.

22 3

11.1 Determining Probabilities Using Tree Diagrams and Tables • NEL 411
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Solution
a) The spinner has three equal regions: A, B, and B. There is only

one  favourable outcome , A, out of the three regions.

 Probability =   number of favourable outcomes  ______________________________  
total number of possible outcomes

  

P(A) =   1__
3

  

= 0. 
__
 3   C  1 ÷  3 =  0.333333333

The probability of spinning an A is  1 __ 
3

  , 0. 
__

 3 , or 33. 
__

 3 %.

b) The following tree diagram displays all possible outcomes.

Spin 1 Spin 2 Outcome

A

B

B

A, A
A, B
A, B

B, A
B, B
B, B

B, A
B, B
B, B

A
B
B

A
B
B

A
B
B

c) The tree diagram shows nine possible outcomes. There are two
favourable outcomes (shaded blue).

Probability =   number of favourable outcomes  ______________________________  
total number of possible outcomes

  

 P(A then B) =   2__
9

  

   = 0. 
__
 2  C  2 ÷  9 =  0.222222222 

 The probability of spinning A on the fi rst spin and B on the second 

spin is   2 __ 
9
  , 0. 

__
 2 , or 22. 

__
 2 %.

d) The favourable outcomes (shaded orange) in the tree diagram are
(A, A), (B, B), (B, B), (B, B), (B, B). The probability that the same letter

will appear on both spins is   5 __ 
9
  , 0. 

__
 5 , or 55. 

__
 5 %.

Since   2 ___ 
10

   is 20%, 
the answer should be 
slightly greater than 
20%.

favourable outcome
• a successful result

in a probability
experiment

Draw a Diagram

Strategies

412 NEL • Chapter 11
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Ellen flips a coin and rolls a 
four-sided die numbered 1, 2, 3, and 4.

a) What is the sample space? Use a tree
diagram to show how you got your answer.

b) What is P(H, 4)?

Example 2: Determine Probabilities From a Table
Two standard six-sided dice are rolled. One die is 
blue and the other is red. For each probability you 
determine, express the answer as a fraction, a 
decimal, and a percent.

a) Create a table to represent the sample space.

b) What is the probability of rolling a sum greater than ten?

c) What is the probability that the number on the red die is one larger
than the number on the blue die?

d) What is the probability that the sum of the two numbers is less
than 11?

Solution
a) The following table represents the sample space. The numbers from

the red die are shown in red and the numbers from the blue die are
shown in blue.

Blue Die
1 2 3 4 5 6

Red 
Die

1 1, 1 1, 2 1, 3 1, 4 1, 5 1, 6

2 2, 1 2, 2 2, 3 2, 4 2, 5 2, 6

3 3, 1 3, 2 3, 3 3, 4 3, 5 3, 6

4 4, 1 4, 2 4, 3 4, 4 4, 5 4, 6

5 5, 1 5, 2 5, 3 5, 4 5, 5 5, 6

6 6, 1 6, 2 6, 3 6, 4 6, 5 6, 6

22 44

Make a Table

Strategies

11.1 Determining Probabilities Using Tree Diagrams and Tables • NEL 413
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b) The probability of rolling a sum greater than ten can be found by
adding the two numbers in each cell of the table. There are three cells
in the table with a sum greater than ten. So, there are three favourable
outcomes.

Blue Die
1 2 3 4 5 6

Red 
Die

1 1, 1 1, 2 1, 3 1, 4 1, 5 1, 6

2 2, 1 2, 2 2, 3 2, 4 2, 5 2, 6

3 3, 1 3, 2 3, 3 3, 4 3, 5 3, 6

4 4, 1 4, 2 4, 3 4, 4 4, 5 4, 6

5 5, 1 5, 2 5, 3 5, 4 5, 5 5, 6

6 6, 1 6, 2 6, 3 6, 4 6, 5 6, 6

P(sum > 10) =   3 ___
36

  

= 0.08 
__

 3  C  3 ÷  36 =  0.083333333

The probability of a sum greater than ten is  3 ___ 
36

  , 0.08 
__
 3 , or 8. 

__
 3 %.

c) The probability that the number on the red die will be one larger than
the number on the blue die can be found by counting favourable
outcomes in the table.

Blue Die
1 2 3 4 5 6

Red 
Die

1 1, 1 1, 2 1, 3 1, 4 1, 5 1, 6

2 2, 1 2, 2 2, 3 2, 4 2, 5 2, 6

3 3, 1 3, 2 3, 3 3, 4 3, 5 3, 6

4 4, 1 4, 2 4, 3 4, 4 4, 5 4, 6

5 5, 1 5, 2 5, 3 5, 4 5, 5 5, 6

6 6, 1 6, 2 6, 3 6, 4 6, 5 6, 6

P(number on red die is one larger than number on blue die) = 5___
36

= 0.13 
__
 8 

C  5 ÷  36 =  0.138888889 

 The probability that the number on the red die is one larger than the 

number on the blue die is  5 ___ 
36

  , 0.13 
__

 8 , or 13. 
__
 8 %.

414 NEL • Chapter 11
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d) You can fi nd the probability that the sum of the two numbers will be
less than 11 by counting favourable outcomes.

Blue Die
1 2 3 4 5 6

Red 
Die

1 1, 1 1, 2 1, 3 1, 4 1, 5 1, 6

2 2, 1 2, 2 2, 3 2, 4 2, 5 2, 6

3 3, 1 3, 2 3, 3 3, 4 3, 5 3, 6

4 4, 1 4, 2 4, 3 4, 4 4, 5 4, 6

5 5, 1 5, 2 5, 3 5, 4 5, 5 5, 6

6 6, 1 6, 2 6, 3 6, 4 6, 5 6, 6

P(sum < 11) = 33___
36

= 0.91 
__

 6  C  33 ÷  36 =  0.916666666

 The probability that the sum of the two numbers is less than 11 

is   33 ___ 
36

  , 0.91 
__
 6 , or 91. 

__
 6 %.

A spinner is divided into four equal regions as shown.
You spin this spinner and roll a standard six-sided die 
once each.

a) Create a table to show the sample space.

b) What is P(4, 4)?

c) What is P(sum > 5)?

• Probability =    number of favourable outcomes  ______________________________  
total number of possible outcomes

  

• The probability of both A and B occurring can be expressed as P(A, B).

• The probability of event A occurring followed by event B can be
expressed as P(A then B).

• You can use tree diagrams and tables to show the sample space for a
probability experiment.

• Probabilities can be determined from tree diagrams and tables by
direct counting of favourable outcomes and comparing the number of
favourable outcomes with the total number of outcomes.

Sometimes it is quicker to count 
the number of non-favourable 

outcomes and then subtract this 
number from the total number 

of possible outcomes. In this 
example, a non-favourable 
outcome is a sum greater 

than 10. There are 
three non-favourable 

outcomes. 
36 - 3 = 33 

favourable outcomes.

3

1 

2 4 
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Express all probabilities as a fraction, a decimal, 
and a percent.

For help with #3 and #4, refer to Example 1 on 
pages 411–412.

3. A spinner is divided into three equal
regions as shown. Damien fl ips a coin and
spins the spinner once.

2 

3 

1 

a) Draw a tree diagram to represent the
sample space.

b) List the sample space.

c) What is the probability of P(H, 2)?

4. The following tree diagram represents the
sample space for a probability experiment.

T

W

O

T
W
O

T
W
O

T
W
O

Spin 1 Spin 2

a) What is the sample space for this
experiment?

b) What is P(T, W)?

c) What is the probability that both
letters are identical?

1. John fl ips a coin and rolls a standard six-sided die.

a) What does the notation P(H, 3) mean?

b) Explain how you could use a tree diagram to determine P(H, 3).

2. Monique missed class today. Explain to
her how you could use this tree diagram
to determine the probability of fl ipping a
coin three times and getting exactly two
heads and one tail.

H TSecond Flip H T

H T H TThird Flip H T H T

HFirst Flip T
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For help with #5 and #6, refer to Example 2 on 
pages 413–415.

5. Two four-sided dice are
each rolled once. Each
die is numbered 1, 2, 3,
and 4.

a) Create a table to represent the sample
space.

b) What is the probability that the sum is
greater than fi ve?

c) What is the probability that the same
number is the outcome on both dice?

6. Ali draws a card at
random from the set
of fi ve cards pictured
and rolls a standard
six-sided die once.

a) Create a table to show the sample
space.

b) What is the probability that the same
number is the outcome on both the
card and die?

c) What is the probability that the sum of
the two numbers is even?

d) What is the probability that the
number on the die is equal to or larger
than the number on the card?

7. Lucy is jigging for fi sh through the ice.
She has an equal chance of catching a
whitefi sh, a trout, an arctic char, or losing
the fi sh. If she pulls her hook out twice,
what might she catch?

a) Draw a table showing the results of
Lucy’s fi shing.

b) What is P(whitefi sh, char) in either order?

c) What is P(char, char)?

d) What is the probability she will catch
nothing at all?

8. The sample space for the fl ip of a coin
and a randomly picked card from fi ve
playing cards is (H, 6), (H, 7), (H, 8),
(H, 9), (H, 10), (T, 6), (T, 7), (T, 8), (T, 9),
and (T, 10).

a) Draw a tree diagram to show the
sample space.

b) Construct a table to show the sample
space.

c) What is the probability that the
result of this experiment includes an
even-numbered card?

9. Two babies were born today.

a) Construct a table to show the possible
genders for the two babies.

b) What is the probability that there is
one boy and one girl?

c) What assumption did you make about
the likelihood of a boy or girl being
born?

 10. A spinner is divided into four equal
regions. The spinner is spun twice.

N

T E 

E 

a) Create a table to show the sample
space.

b) What is the probability of spinning a
T and then an E: P(T then E)?

c) What is P(E, E)?

d) What is P(same letter on both spins)?

11

22 4

2

3

6

4

6

5

6

6

6

 7

 7
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 11. Nick and Manny are snowboarding in the
Rockies. On one run down the mountain,
they decide to fl ip a coin to choose which
of two paths they will take at each of the
three places where the ski runs branch.
They will go down the left ski run if the
coin is a head and the right ski run if the
coin is a tail.

Demon DiamondDemon DiamondDemon Diamond

Powder PuffPowder PuffPowder Puff
GentleGentle
GiantGiant
Gentle
Giant

EasyEasy
RunRun
Easy
Run

Bunny HillBunny HillBunny Hill

BailBail
BowlBowl
Bail
Bowl

GravelGravel
GullyGully
Gravel
Gully

BarracudaBarracuda
BowlBowl
Barracuda
Bowl

IcyIcy
DisasterDisaster
Icy
DisasterQuickQuick

BreakBreak
Quick
Break

MogulMogul
ManiaMania
Mogul
Mania

MellowMellow
MileMile
Mellow
MileDevil’sDevil’s

AlleyAlley
Devil’s
Alley

Thunder RoadThunder RoadThunder Road

a) What is the probability that they will
take Thunder Road?

b) What is the probability that Nick and
Manny will fi nish on a run containing 
the name Bowl?

c) What is the probability that they will
take Thunder Road and Quick Break?
Explain your answer.

 12. A spinner is divided into four equal
regions. The spinner is spun three times.

N

T E 

E 

a) Draw a tree diagram to show the
sample space.

b) What is the probability of P(E, E, E)?

c) What is the probability of spinning
three different letters in alphabetical
order?

d) What is the probability that one letter
appears exactly twice?

 13. Alena rolls two standard six-sided dice.

a) What is the probability that the
difference between the two numbers is
two?

b) What is the probability that the sum is
a multiple of three?

c) What is the probability that the product
is a multiple of four?

MATH LINK
The stick game uses four fl at sticks. One side of each 
stick is bare and the other side is decorated. The four 
sticks are tossed in the air and allowed to fall to the 
ground. The score depends on the number of decorated 
sides that land facing up.

a) Draw a tree diagram or create a table to show the 
possible outcomes.

b) At the end of each branch or in each cell, record the 
total number of decorated sides showing.

c) What is the probability of exactly three sticks 
landing decorated side up?

Originally, rib bones 
from a buff alo or 
deer were used for 
the stick game.
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You make many choices every day. Ethan’s decision is simple when
he looks at today’s cafeteria menu. He loves soup, cheeseburgers, and 
chocolate milk. But Sarah likes all the items listed on the menu. How 
many choices does she have? A lunch special consists of one appetizer, 
one main meal, and one drink. How many different lunch specials can 
you create for her to choose from?

How do you determine the total number of possible outcomes?

1. Use a method of your choice to show Sarah’s possible choices. You
may wish to use abbreviations for the choices, such as CB
for cheeseburger.

2. Compare your method of showing Sarah’s choices to those of other
classmates. What other methods were used? Which method is the
most effi cient? Justify your choice.

3. How many possible outcomes did Sarah have?

Outcomes of Independent Events

Focus on…
After this lesson, you 
will be able to…

 determine the 
outcomes of two or 
more independent 
events

 verify the total 
number of possible 
outcomes using a 
diff erent strategy

11.2 Outcomes of Independent Events • NEL 419
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4. Determine the number of possible outcomes for each combination
given in the table.

Number of 
Choices for 

Item 1

Number of 
Choices for 

Item 2

Number of 
Choices for 

Item 3 Outcomes

2 types of ice-
cream cones

3 fl avours of 
ice cream

none

5 shirts 4 pants none

5 models of 
sports cars

3 different 
colours

none

4 models of 
computers

4 models of 
monitors

none

3 models of 
computers

4 models of 
monitors

2 models of 
printers

5. Study the numbers in each row of the table, looking for any patterns.
How could you calculate the total number of outcomes using the
number of choices for each item?

 Refl ect on Your Findings

6. a) Use your conclusion from #5 to calculate the number of different
lunch specials available to Sarah. Explain your reasoning. 
Compare your result with your answer to #3.

b) At another school’s cafeteria, Martha has two choices of soup,
four choices of main dish, two choices of dessert, and three
choices of a beverage. Determine the number of possible lunch
specials she can choose from. Show that you are correct by using
another method.

c) Suggest a rule for determining the total number of possible
outcomes in a series of independent events without creating
a tree diagram or table.

Example 1:  Determine the Total Number 
of Outcomes From Two Events

Carrie flips a coin and rolls a standard six-sided die. 
How many possible outcomes are there?

The order is not 
important in a 
combination. For 
example, (juice, 
cookie) is the same 
combination as 
(cookie, juice).

Literacy Link
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Example 2:  Determine the Total Number of Outcomes From 
Three or More Events

A coin is flipped, a spinner 
divided into three equal regions 
is spun, and a four-sided die 
numbered 1, 2, 3, and 4 is rolled.

a) How many possible outcomes
are there?

b) Why could you not easily represent the sample space for this
probability experiment with a table?

Solution
Method 1: Create a Table

Coin 
Flip 

Number on Die
1 2 3 4 5 6

H (head) H, 1 H, 2 H, 3 H, 4 H, 5 H, 6

T (tail) T, 1 T, 2 T, 3 T, 4 T, 5 T, 6

The table shows 12 possible outcomes.

Method 2: Use Multiplication
Number of possible outcomes on die: 6
Number of possible outcomes on coin: 2
Total number of possible outcomes  = 6 × 2

= 12
There are 12 possible outcomes.

A B 

C 

CENT CENT CENT 

1 14

Multiply the number 
of possible outcomes 

for each event.

Make a Table

Strategies

A café offers four types of sandwiches (egg salad, tuna, ham, or 
turkey) on one of three types of bread (white, rye, or whole wheat).

a) Use a table to determine the number of sandwich combinations
offered by the café.

b) Check your answer using a different strategy.
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Solution
a) Method 1: Use a Tree Diagram

The tree diagram shows 24 possible outcomes.
Method 2: Use Multiplication

 Number of possible outcomes for coin fl ip: 2
Number of possible outcomes for spinner: 3
Number of possible outcomes for die: 4
Total number of possible outcomes  = 2 × 3 × 4

= 24
 There are 24 possible outcomes.

b) A table is ideal for experiments that involve two events, because you
can show one event in the columns and one event in the rows. You
could not easily represent the sample space for this experiment in a
table. For three events, you would need a three-dimensional table or
more than one table in order to display all of the outcomes.

• The total number of possible outcomes can be determined
by counting outcomes shown in a table or tree diagram.

Coin 
Flip 

Number on Spinner
1 2 3 4 5

H (head) H, 1 H, 2 H, 3 H, 4 H, 5

T (tail) T, 1 T, 2 T, 3 T, 4 T, 5

Total number of possible outcomes from the 
table: 10

2
3

4
5

1

1 2 3 4 5 1 2 3 4 5

HCoin Flip

Spinner

T

Coin Flip Head (H) Tail (T)

Die 11 22 33 44 22 33 44 11 33 44 11 22 33 44 11 22 33 44 11 22 33 4411 22

Spinner A B C A B C

Total number of possible outcomes 
from the tree diagram: 10

A café offers three types of sandwiches (cheese, chicken salad, or 
tuna) on one of the three types of bread (white, whole wheat, or 
spelt) with one of two choices of side orders (carrots or chips).

a) How many possible combinations are offered by the café?

b) Check your answer using a different strategy.
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For help with #3 and #4, refer to Example 1 on 
pages 420–421.

3. A bag contains four marbles: one green,
one red, one blue, and one yellow. A
spinner has three equal sections numbered
1, 2, and 3. A marble is randomly chosen
from the bag and the spinner is spun.

3 

2 

1 

a) Display the sample space in a table.

b) How many possible outcomes does
the table show?

c) Check your answer to part b) using
another strategy.

• The total number of possible outcomes can also be determined
by multiplying the number of possible outcomes for each event.

Number of possible outcomes from coin fl ip: 2
Number of possible outcomes from spinner: 5
Total number of possible outcomes  = 2 × 5

= 10

1. Jasmine wrote a different number from
one to ten on each of ten small pieces of
paper and put them in a bag. She drew
one number from the bag. At the same
time, she fl ipped a coin. Using three
different methods, show another student
how to determine the total number of
possible outcomes.

2. a) Three fl ights travel from Lethbridge to Calgary
each morning. Four fl ights go from Calgary to 
Edmonton in the afternoon. Show two 
methods for fi nding how many different ways 
you could fl y from Lethbridge to Edmonton 
on a given day.

b) Which method is more effi cient? Explain
your thinking.
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4. Wei fl ips a coin and randomly draws a
card from the set of six cards shown.

5

6

6

6

7

6

8

6

9

6

10

10

a) Use a method of your choice to
determine the total number of possible
outcomes.

b) Verify your answer using a different
strategy.

For help with #5 and #6, refer to Example 2 on 
pages 421–422.

5. A coin is fl ipped, a six-sided die is rolled,
and a marble is randomly selected from a
bag containing one black, one yellow, and
one red marble.

a) Draw a tree diagram to organize the
outcomes of these three events.

b) How many possible outcomes are there?

c) Use multiplication to verify the answer
to part b).

6. Greta, Joe, and Jared do a probability
experiment. Greta fl ips a coin, Joe spins a
spinner divided into four equal regions,
and Jared rolls a four-sided die.

D

A 

B 

C 
22 3

a) Use a tree diagram to organize the
outcomes of these three events.

b) How many possible outcomes are there
for this probability experiment?

c) Verify the answer to part b) by using
multiplication.

7. Tony has four different pairs of pants and
six different shirts. How many shirt–pant
combinations can he make?

8. The map shows possible routes between
three towns. How many possible routes
could you take from Leftsville to
Right City?

Middletown Middletown Middletown 

Right City Right City Right City 

Leftsville Leftsville Leftsville 

9. The birthday menu at Blue Bird Restaurant
gives you one choice from each category:

Drink: four choices
Meal: fi ve choices
Dessert: three choices

How many different combinations are
possible?

 10. Michaela has a nickel, a dime, and a
loonie in her left jacket pocket. She has
a penny and a quarter in her right pocket.
She randomly picks one coin from each
pocket.

a) How many combinations of coins could
she get?

b) Use a second method to verify your
answer to part a).

c) What is the largest sum possible for
these two coins?

d) What is the smallest possible sum?

 11. Make up a question that would give
the following number of possible
outcomes:

2 × 4 × 5 = 40
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 12. An ice-cream store has 31 fl avours of ice
cream and three types of cones (waffl e,
sugar, and plain).

a) Determine the number of possible
single-scoop ice-cream cones.

b) How many two-scoop ice-cream
cones are possible if waffl e–chocolate–
strawberry is considered different from
waffl e–strawberry–chocolate? Hint:
You could have two scoops of the same
fl avour if you desired.

c) How many two-scoop cones are
possible if both fl avours of ice cream
must be different? Explain your
reasoning.

 13. A set meal consists of a choice of drink,
main dish, and dessert. There are four
different desserts, 36 possible meals in
total, and more than one choice in each
category. Determine the possible number
of drink and main dish choices. Explain
your reasoning.

 14. Alikut is planning to make a beaded yoke
for her new parka. She has fi ve colours of
beads: red, blue,  black, white, and yellow.
She wants to use only six shapes of beads:
square, circle, star, triangle, rectangle, and
heart. Alikut plans to use only one colour
of bead in each shape.

a) How many colour–shape combinations
could she use?

b) Use a second method to verify your
answer to part a).

c) Suppose Alikut decides to use two
colours of beads in each shape. How
many colour–shape combinations could
she use now?

 15. Determine the number of four-digit
numbers that contain only the digits 1, 2,
3, and 4. A digit can be repeated. Two
valid numbers are 1423 and 4442.

 16. How many car license plates can be made
if the fi rst three characters are letters and
the last three characters are digits from 2
through 9 inclusive?

MATH LINK
In the stick game, each stick can land in one of two ways—decorated or plain side up.

a) Use a diff erent method than you used in section 11.1 to confi rm the total
number of possible outcomes for a game with four sticks.

b) Sometimes the game uses diff erent numbers of sticks. What is the total number 
of possible outcomes for three sticks? fi ve sticks?

c) If there are 128 possible outcomes, how many sticks are being used?

11.2 Outcomes of Independent Events • NEL 425

11_ML8_Chapter11_9th.indd   42511_ML8_Chapter11_9th.indd   425 4/9/08   4:10:08 PM4/9/08   4:10:08 PM



Erv and his friend Al have been chosen as contestants in a new TV
reality program called Wheel of Thrills. Five contestants start the game. 
A wheel is divided into five equal sectors and labelled with each person’s 
name. The wheel is spun once to determine who will be the potential 
winner for the 30-minute show. Once a person is selected, a standard 
six-sided die is rolled to determine what kind of thrill he or she will 
experience.

Erv and Al both love to swim. How likely do you think it is that one of 
these boys will be chosen and will get to swim with dolphins or scuba-
dive on a coral reef?

How can you determine probabilities 
using fractions?

1. a) Copy the table into your notebook.

Number on Die
1 2 3 4 5 6

Name of 
Contestant

Al

Beatrice

Cherie

Denise

Erv

Focus on…
After this lesson, you 
will be able to…

 solve probability 
problems

 verify your 
answers using a 
diff erent method

• ruler
• red and yellow

pencils

C

D
E

A

B

Determining Probabilities 
Using Fractions
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 b) Use a red pencil to shade the rows that correspond to the spinner
landing on Al or Erv’s name. What fraction of the fi ve rows did
you shade?

c) Use a yellow pencil to shade the columns that correspond to the
die roll showing swimming with dolphins or scuba-diving on a
coral reef. What fraction of the six columns did you shade?

2. a) What fraction of the total number of cells in the table are shaded
both red and yellow? Do not write this fraction in lowest terms.

b) How could you use the fractions from #1 to determine the
fraction of the total number of cells that are shaded both red and
yellow?

c) What probability does this fraction represent?

Refl ect on Your Findings

3. a) How could you use multiplication to calculate the total number
of possible outcomes for this experiment?

b) How is the total number of possible outcomes related to your
answer to #2c)?

c) How is the number of outcomes that thrill Al or Erv related to
your answer to #2c)?

d) How can you use the probabilities of single events to determine
the probability of two independent events happening?

Example 1:  Calculating Probabilities Using a Table and 
Multiplication

Mackenzie spins a spinner divided into
five equal regions and rolls a four-sided
die once each.

a) Construct a table to represent the
sample space. How many possible
outcomes are there?

b) From the table, what is P(blue, 2) expressed as a fraction?

c) Use multiplication to determine P(blue, 2).

d) From the table, what is P(red or blue, < 4) expressed as a fraction.

e) Use the method from part c) to calculate P(red or blue , < 4).

green purple

yellow 
blue 

red 
33 4

The < symbol means
 less than. In part d), 

rolling less than a four 
means rolling a one, 

two, or three.
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Solution
 a)

Spinner
Four-Sided Die

1 2 3 4
Blue blue, 1 blue, 2 blue, 3 blue, 4

Red red, 1 red, 2 red, 3 red, 4

Green green, 1 green, 2 green, 3 green, 4

Yellow yellow, 1 yellow, 2 yellow, 3 yellow, 4

Purple purple, 1 purple, 2 purple, 3 purple, 4

 Number of possible outcomes: 20

b) Label the Blue row in blue. Shade the column labelled 2. Identify the
part of the table that is both labelled in blue and shaded.

Spinner
Four-Sided Die

1 2 3 4
Blue blue, 1 blue, 2 blue, 3 blue, 4

Red red, 1 red, 2 red, 3 red, 4

Green green, 1 green, 2 green, 3 green, 4

Yellow yellow, 1 yellow, 2 yellow, 3 yellow, 4

Purple purple, 1 purple, 2 purple, 3 purple, 4

 The table shows one favourable outcome.

P(blue, 2) = 1___
20

c) The probability of spinning blue is  1 __ 
5

  . The probability of rolling a 

2 is  1__ 
4

.

P(blue, 2) =   1 __ 
5

   ×   1 __
4

=   1 ___
20

  

d) Colour your table to determine the probability of landing on red or
blue and rolling 1, 2, or 3.

Spinner
Four-Sided Die

1 2 3 4
Blue blue, 1 blue, 2 blue, 3 blue, 4

Red red, 1 red, 2 red, 3 red, 4

Green green, 1 green, 2 green, 3 green, 4

Yellow yellow, 1 yellow, 2 yellow, 3 yellow, 4

Purple purple, 1 purple, 2 purple, 3 purple, 4

 The table shows six favourable outcomes.  

P(red or blue, < 4) = 6___
20

Make a Table

Strategies

Multiply the 
probabilities of the single 
events to determine the 

probability of the two 
independent events 

happening.
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e) The probability of spinning red or blue is   2 __ 
5

  .

The probability of rolling a 1, 2, or 3 is  3 __ 
4

  .

P(red or blue, < 4) =   2 __ 
5
   ×   3 __

4

=   6 ___
20

  

Example 2:  Calculating Probabilities Using a 
Tree Diagram and Multiplication

Jason rolls a standard six-sided die and Rachel spins 
a spinner with three equal sections. What is the 
probability of rolling an even number and spinning 
a B? Verify your answer using another method.

Solution

For the die: P(even number) = 3__
6

For the spinner: P(B) = 1__
3

P(even number, B) = P(even number) × P(B)

=   3 __ 
6
   ×   1 __

3

=   3 ___
18

  

Use a tree diagram to verify your answer.

The tree diagram shows that there are 
18 possible outcomes and three favourable outcomes.

P(even number, B) = 3___
18

The tree diagram agrees with the result of the multiplication.
The probability of rolling an even number and spinning a B 

is   3 ___
18

  or   1 __ 
6

  .

A blue, standard six-sided die and a red, four-sided
die numbered 1, 2, 3, and 4 are each rolled once.
Determine the following probabilities, and then
verify your calculations using a second method.

a) P(blue = 4, red = 4) b) P(blue < 4, red < 4)

c) P(blue = 4, red < 4)

22 3

Die Spinner

1
A
B
C

1
A
B
C

2
A
B
C

3
A
B
C

4
A
B
C

5
A
B
C

6
A
B
C

Outcome
1, A
1, B
1, C
2, A
2, B
2, C
3, A
3, B
3, C
4, A
4, B
4, C
5, A
5, B
5, C
6, A
6, B
6, C
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Example 3: Simulations
Gina is planning the time needed to get to her soccer game. There are 
two traffic lights between her house and the soccer field. These lights 
are red (or yellow) 60% of the time. Gina wonders how likely it is that 
both lights will be red on her way to the game.

Model this situation by spinning a spinner divided into five equal 
regions twice. The table shows the results for ten trials.

Trial

Experimental Results
First Light 

(Green or Red)
Second Light 

(Red or Green)
Both Lights 

Red?

 1 R R yes

 2 G G no

 3 R G no

 4 G R no

 5 R R yes

 6 R G no

 7 R R yes

 8 G G no

 9 G R no

 10 G G no

a) What is the experimental probability that both lights are red?

b) What is the theoretical probability that both lights are red?

c) Compare the experimental probability with the theoretical probability.
How could Gina improve the accuracy of the experimental probability?

Solution
a) From the table, there are three favourable outcomes.

 P(both lights red) =   3 ___
10

  

= 0.3

The experimental probability that both lights are red is   3 ___ 
10

  , 0.3, or 30%.

b) The probability that one traffi c light is red is 60% or  3 ___ 
5
    .

 P(both lights red) =   3 __ 
5
  
 
×   3 __

5 

=   9 ___
25

  

= 0.36

The theoretical probability that both lights are red is  9 ___ 
25

  , 0.36, or 36%.

An experimental 
probability is the 
probability of an event 
occurring based on 
experimental results. 

A theoretical 
probability is the 
calculated probability 
of an event occurring.

Literacy Link

In a simulation, you 
model a real situation 
using an experiment. 

Literacy Link
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c) The experimental probability is lower than the theoretical
probability. If Gina performed more trials of the experiment,
the two probabilities would likely be closer in value.

Andrew fl ips two coins to simulate the genders of the children in 
families with two children. He decides that heads indicates a girl and 
tails indicates a boy. The following chart shows his results for 100 
simulations. Express your answers to parts a) and b) as a decimal 
and a percent.

Coin Outcomes HH HT TH TT

Child Outcomes two girls girl, boy boy, girl two boys

Number of Results 27 24 27 22

a) What is Andrew’s experimental probability of getting two boys?

b) What is the theoretical probability of getting two boys? Use
multiplication to determine your answer.

b) Compare the experimental probability with the theoretical
probability. Why are the two values different?

• For probability experiments involving two or more independent events,
the probability can be found by multiplying the probabilities of success
for each single event.

A spinner with three equal regions labelled 1, 2, and 3 is spun and a coin
is fl ipped. What is the probability of spinning a 2 and fl ipping tails?

Using Multiplication: Using a Table:  Using a Tree Diagram:
P(2, T) = P(2) × P(T) 

Spinner
Coin Flip

Head Tail
1 1, H 1, T

2 2, H 2, T

3 3, H 3, T

• A simulation is an experiment that can be used to model a real situation.
The results of a simulation are called experimental results.

1

2

3

H

T

Spinner Coin Flip Outcome

1, H

1, T

2, H

3, H

3, T

H

T

H

T

2, T

P(2, T) =   1__
6

  

 ` P(2, T) =   1__
6

  

=   1 __ 
3
   ×   1 __

2

=   1__
6
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1. A bag contains three red marbles and two black
marbles. A second bag contains two pennies and four
dimes. A marble and a coin are drawn from each bag at
random. Explain to a classmate who missed the lesson
how to calculate P(red, penny) using multiplication.

2. Catherine gives the following explanation for how to calculate
P(black, dime). She says that there are two choices for marbles
(red and black) and two choices for coins (pennies and dimes).

P(black, dime) =   1 __ 
2

   ×   1 __
2

=   1__
4
  

 What mistake did Catherine make?

3. Explain the difference between experimental probability and
theoretical probability.

CENTCENTCENT

CENTCENTCENT

Express all probabilities as fractions in lowest 
terms unless otherwise specifi ed.

For help with #4 and #5, refer to Example 1 on 
pages 427–429.

4. Brittany spins a spinner divided into four
equal regions and rolls a standard die once.

B

A A 

B 

a) Construct a table to organize the
sample space.

b) What is the probability of spinning an
A and rolling a two?

c) Use a second method to determine P(A, 2).

5. Joe takes one marble from the fi rst bag and
Ron takes one marble from the second bag.

a) Use multiplication to calculate the total
number of possible outcomes.

b) What is the probability of P(blue, red)?
Show two different strategies for
determining the answer.
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For help with #6 and #7 refer to Example 2 on 
page 429.

6. A coin is fl ipped twice.

a) What is the probability that a head is
fl ipped on the fi rst fl ip, P(H)?

b) What is the probability that a head is
fl ipped on both fl ips, P(H, H)?

c) Check both answers by using another
method.

7. Levi rolls two dice, a six-sided one
numbered from 1 to 6 and a four-sided
one labelled A, B, C, and D.

a) Calculate P(2, B).

b) Calculate P(even number, consonant).

c) Check your answers by using another
method.

For help with #8 and #9 refer to Example 3 on 
pages 430–431.

8. Students in grade 8 are each given one
fl ower seed from a package of mixed
fl ower seeds. The package contains an
equal number of daisy, marigold, poppy,
and snapdragon seeds. The students roll a
four-sided die to fi nd out where each will
plant the seed. On the die, 1 means in the
front garden at the school, 2 means by the
back fence, 3 means in the garden of the
senior citizens’ home near the school, and
4 means in a fl ower pot to take home.

a) Design a simulation to fi nd the
probability that Bianca will plant a
marigold in a fl ower pot. Perform
ten trials of the simulation. What
is the experimental probability of
P(marigold, fl ower pot)?

b) Use multiplication to determine
the theoretical probability of
P(marigold, fl ower pot).

c) Compare your experimental probability
with your theoretical probability.

9. Boxes of Oatie Smacks cereal contain a
toy racing car in one of fi ve colours:
green, purple, black, blue, and red. The
likelihood of each colour car is the
same, 20%. Trevor uses a fi ve-section
spinner to simulate the minimum
number of boxes of cereal he will have
to buy to make sure he gets at least one
car of each colour. The tally chart shows
his results.

Green Purple Black Blue Red
||| ||| || |||| |

a) Which car colour was spun last? How
do you know?

b) What is the experimental probability
of the spinner landing on blue? Express
your answer as a decimal.

c) What is the theoretical probability of
the spinner landing on blue? Express
your answer as a decimal.

d) What is the theoretical probability
of getting two blue cars in two
consecutive boxes?

 10. The weather forecaster predicts that the
chance of rain today is 75% in Victoria
and 20% in Calgary. What is the
probability that it will rain in both
cities today?
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 11. What is P(red, blue) if one marble is
randomly selected from each bag? Express
the answer as a fraction, a decimal, and
a percent.

1 2

 12. The following tree diagram represents
the outcomes when two spinners are
each spun once.

B

2 2 2 32 2 2 32 2 2 3

Spin 1

Spin 2

A A

a) Draw a picture of both spinners.

b) What is the probability that the fi rst
spinner will land on an A?

c) What is the probability that the second
spinner will land on two?

 13. The following diagram shows fi ve water
pumping stations between Lowtown
and Highville. Water is pumped from
Lowtown to Highville through pipes that
are connected to the pumping stations as
illustrated. With the pumps getting old,
the likelihood that a specifi c pumping

station is working at any given time is   2 __ 
3
  .

Lowtown Highville

Pump A 

Pump B 

Pump C 

Pump D 

Pump E 

a) In how many different pathways can
water be transported from Lowtown to
Highville?

b) How can you use a standard six-sided
die to simulate whether a specifi c
pumping station is working?

c) From the data collected in the table
below and the diagram of pumping
stations, determine the experimental
probability that at least one pathway
is available to carry water between the
two towns.

Trial 
#

Pump 
A

Pump 
B

Pump 
C

Pump 
D

Pump 
E

1 working no working working no

2 working working working working no

3 no working no no working

4 working working no no no

5 no no working working no

6 working working no working working

7 working no working no working

8 no no no working working

9 working working working no working

10 no working no working no

 14. It is Random Menu night at the Guess
Grill restaurant. You do not order your
own meal! For $3.99 you are given one
of four possible appetizers and one of
six possible main courses. Jeremy
fi gures that he would be happy with
three of the appetizers and three of the
main courses.

a) What is the probability that Jeremy will
be happy with both his appetizer and
main course?

b) What is the probability that he will be
unhappy with both his appetizer and
main course?

c) Explain why the answers to parts a)
and b) do not add to one.
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MATH LINK
a) The four sticks are tossed. Two of them land 

on the table with the decorated side up. The 
other two fall under the table. What is the 
theoretical probability that both sticks under 
the table are decorated side up?

b) What if three sticks fall under the table? 
What is the theoretical probability that all 
three sticks land decorated side up?

c) Set up a simulation to show the 
experimental probability for part b).

 15. The next two batters for the Okotoks
Wanderers have batting averages of .313
and .289, respectively. For the fi rst batter,
this means that for every 1000 at-bats in
the past, he hit the ball and got on base
313 times.

a) What is the probability that both
players will hit a fair ball and get on
base? Express your answer as a decimal
to the nearest thousandth.

b) What is the probability that the fi rst
player gets a hit and the second player
does not? Express your answer as a
decimal to the nearest thousandth.

 16. From a deck of 52 playing cards, a card is
drawn at random. Then the card is placed
back in the deck, the deck is shuffl ed, and a
second card is drawn at random. Determine
the following probabilities and express each
one as a decimal to the nearest thousandth.
Consider an ace to be the number one.

a) P(4, 7)?

b) P(4, not 4)?

c) P(4, number less than 4)?

 17. A probability experiment consists of three
independent events, A, B, and C. Two of
these events have the probabilities

P(A)  = 1 __ 
2

    and P(B) =   3 __ 
7

  . The probability of 

all three events occurring is   9 ___ 
70

  . What is

 the probability of event C, P(C)? Express 
your answer as a fraction and explain 
your reasoning.

Web Link

Computers are often used to conduct 
simulations. To try an on-line simulation, go to 
www.mathlinks8.ca and follow the links.
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Key Words
For #1 to #5, unscramble the letters for each 
puzzle. Use the clues to help you solve the puzzles.

1. E N I T P D E N E D N  T S V E E N

results for which the outcome of one event
has no effect on the outcome of another
event (two words)

2. M E L A P S  P E A C S

represents all possible outcomes of a
probability experiment (two words)

3. O N M I S U L I A T

a real situation modelled using an
experiment

4. Y P O R B T L I B I A

the chance of an event occuring

5. V F A B E A L O U R  C M O E T U O

a successful result in a probability
experiment (two words)

11.1  Determining Probabilities Using Tree 
Diagrams and Tables, pages 410–418

6. Two standard six-sided
dice are rolled.

a) Organize the sample
space in a table.

b) What is the probability
that the sum of the two
numbers is ten?

c) What is the probability
that the two numbers are identical?

d) What is the probability that the
product of the two numbers is a
multiple of ten?

7. A coin is fl ipped three times.

a) Display the sample space in a tree diagram.

b) What is the probability that all three
fl ips result in heads?

c) What is the probability of fl ipping
exactly two heads and one tail in
any order?

8. One card is chosen at
random from a set
consisting of the three to
the nine of clubs. One
standard six-sided die is
rolled.

a) Show the sample space in a tree
diagram or table.

b) What is the probability that the number
on the card matches the number on the
die?

c) What is the probability that the number
on the card is larger than the number
on the die?

d) What is the probability that both
numbers are even?

11.2  Outcomes of Independent Events, 
pages 419–425

9. A coin is fl ipped and
the spinner is spun
once.

a) List all possible
outcomes.

b) What is the total
number of possible outcomes?

c) How can you fi nd the answer to part b)
using multiplication?

3

6

4

6

5

6

6

6

7

6

8

6

 9

 9

3 

2 

1 
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 10. Janessa wins a contest on the radio. Her
prize is her choice of one item from each
category:
• six T-shirts
• four CDs
• tickets to two upcoming concerts

 How many combinations of choices does 
she have?

 11. A travel company is selling a get-away ski
package to Whistler that includes a choice of
three hotels, ski passes to either Blackcomb
or Whistler, and dinner at one of several
restaurants. The newsprint advertisement is
smudged where the number of restaurants is
listed. However, the ad boasts that there are
42 different combinations with this package.
How many restaurants are listed in the ad?
Explain your reasoning.

11.3  Determining Probabilities Using 
Fractions, pages 426–435

 12. A bag contains three red
marbles and two black
marbles. A box contains four
green marbles and one yellow
marble. One marble each is
selected randomly from the
bag and the box.

a) What is P(red marble)?

b) What is P(green marble)?

c) What is P(red marble, green marble)?

 13. The probabilities of snow today in
Abbotsford, Lethbridge, and Estevan are:
P(A) = 0.1
P(L) = 0.4
P(E) = 0.5
Find the following probabilities and
express your answers in decimal form.

a) P(A, E)

b) P(A, L, E)

c) Explain what you calculated in part b).

 14. A standard six-sided die is rolled three
times. Use multiplication to determine the
probability that a one or two appears on
the fi rst roll, a three appears on the second
roll, and an odd number appears on the
third roll.

 15. A spinner is divided into
four equal regions as
shown. The spinner is
spun 20 times and the
results are shown in a
tally chart.

Red Purple Green Blue
|||| |||| |||| ||| |||

a) What is the theoretical probability
of the spinner landing on blue on a
single spin? Express your answer as
a percent.

b) From the tally chart, what is the
experimental probability of the spinner
landing on blue? Express your answer
as a percent.

c) Give a possible explanation for why
the answers to parts a) and b) are not
the same.

d) If the spinner was spun 1000 times
instead of 20 times, would you expect the
experimental probability for the spinner
landing on blue to change? If so, how?
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For #1 to #3, choose the best answer.

Two four-sided dice (one red, one blue) are rolled. 
The following table represents the sample space 
for the possible outcomes. Use the table to answer 
#1 to #3.

Blue Four-
Sided Die

Red Four-Sided Die
1 2 3 4

1 1, 1 1, 2 1, 3 1, 4

2 2, 1 2, 2 2, 3 2, 4

3 3, 1 3, 2 3, 3 3, 4

4 4, 1 4, 2 4, 3 4, 4

1. What is the probability that the same
number appears on each die?

A   1__
4
  B 1 __

5
 C 2 ___

16
 D 1 ___

16

2. What is the probability that the sum of the
two dice is less than four?

A   13___
16

  B 1 __
2

 C 1 __
4

 D 3 ___
16

3. What is the probability that neither die
has a two showing?

A   9 ___
16

  B 1__
2

  C 7 ___
16

  D 1__
4

  

A coin is fl ipped once. A spinner, divided into six 
equal regions, is spun once. Use the diagram to 
help complete the statements in #4 and #5.

4. The total number of
possible outcomes
is �.

5. An expression that calculates the
probability that the coin lands heads
up and the spinner stops on a vowel
is � × �.

Short Answer
6. Determine the CAFETERIA

Meal choices: burger
pizza
chicken strips

Drink choices: milk
apple juice

Dessert: ice cream
chocolate cake
fresh fruit

total number
of possibilities
if one item is
selected from
each of the
categories on
the menu shown.

7. A marble is selected randomly from a bag
containing fi ve orange marbles and three
purple marbles. A jellybean is randomly
chosen from a jar containing two red
jellybeans and three blue jellybeans.

a) What is the probability of selecting a
red jellybean? Express your answer as
a fraction and a percent.

b) What is the probability of selecting an
orange marble and a blue jellybean?
Express your answer as a fraction and
a decimal.

8. David decides to survey the next 30 people
who walk into the library at school to see
who they are going to vote for in the school
elections next week. His results are
summarized in the following table. What is
the experimental probability that a student
will vote for Maria in the election? Express
your answer as a decimal and a percent.

Candidates Jesse Maria Marcus Angela
Votes 11 7 4 8

M 

R 
A 

N 

D 
O
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Extended Response
9. Jamie is going camping this weekend. She

is hoping that it does not rain either
Saturday or Sunday. The forecast calls for
a 70% chance of rain on Saturday and a
50% chance of rain on Sunday.

a) What is the probability that it will rain
both days?

b) What is the probability that no rain will
fall for the entire weekend?

c) Jamie has ten cards, each labelled with
a number from one to ten. Explain how
she could perform a simulation to see if
it will rain on both days.

d) She does not know whether to perform
10 trials or 100 trials. Explain which
number of trials is likely to be more
accurate.

 10. Explain how you could use a coin to
determine the experimental probability
that a family with four children has four
girls. Determine the theoretical probability
of four girls. Describe any assumptions
that you make.

WRAP IT UP!
• With a partner, make a set of four sticks for a stick 

game. Use tongue depressors or something 
similar; make sure each stick has two fl at surfaces.

• Decorate one side of each of the four sticks.
• Taking turns, each person holds the sticks in one 

hand and lets them fall to the ground. Record your 
experimental results.

• The scoring is shown in the table. Keep a running 
score.

All four decorated sides up 5 points

Three up and one down 2 points

Two up and two down 1 point

One up and three down 2 points

All four down 5 points

• The game can fi nish after a certain length of time, 
or when someone reaches a certain score (for 
example, 50).

a) Determine the theoretical probability for each of the fi ve possible outcomes. 
You may wish to draw the sample space as a tree diagram. 

b) Is the scoring system fair? Explain your reasoning.
c) How close is the scoring system to your theoretical results? 
d) How close are your experimental results to your theoretical results?
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Play Fair!
Each player in a fair game has an equal probability of winning. The 
following games are based on rolling two dice and using the results in 
different ways. Some of the ways may be fair but others may not be. 

1. Play this version of the game with a partner. The rules are:

• Each player rolls one die to decide who will play fi rst. If there is
a tie, roll again.

• In each turn, roll two dice and add the values.
• Use a coin toss to decide who is Player A and who is Player B. Player

A scores a point for each even total. Player B scores a point for each
odd total.

• Record the points scored by each player.
• The fi rst player to reach ten points is the winner.

2. Is the game in #1 fair? Explain.

3. Repeat the game in #1. This time, Player A scores a point for each total
of seven or less. Player B scores a point for each total of eight or more.

 a) Is this game fair? Explain.

b) If the game is not fair, suggest a way to modify it to
make it fair.

4. Suppose you repeat the game in #1, but this time you
multiply the values instead of adding them. Player A
scores a point for each even product. Player B scores a
point for each odd product. Is this game fair? Explain.

5. Suppose you repeat the game in #1, but this time you
determine the difference in the results from the two dice instead of the
sum. Player A scores a point for each difference of zero, two, or four.
Player B scores a point for each difference of one, three, or fi ve.

a) Is this game fair? Explain.

b) Would the game be fair if Player A scored a point for each difference
of zero, one, or two, and Player B scored a point for each difference
of three, four, or fi ve? Explain.

• 2 standard six-sided
dice of diff erent
colours per pair of
students

• coin per pair of
students
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Treasure Hunt
A group of Canadian treasure hunters found a map on a sunken ship. 
The map shows treasure scattered on Resolution Island in an area that 
is 10 km by 10 km. It is not clear exactly where the treasure is.

You be the treasure hunter. What are your chances of finding treasure?

1. a) On a 10 by 10 grid, randomly colour the squares
using the ratio yellow : white : brown = 2 : 5 : 3

b) Yellow represents treasure. White represents ice.
Brown represents sand. What is the theoretical
probability of each colour on the grid? Express
each answer as a percent.

2. a) Use a red marker to divide the 10 by 10 grid into
four sections as outlined below:
• Draw a vertical line that divides the vertical

distance into   3 ___ 
10

   and   7 ___ 
10

  .

• Draw a horizontal line that divides the

horizontal distance into   2 __ 
5
   and   3 __ 

5
  .

• Label the largest zone as Zone 1, the second-
largest zone as Zone 2, the third-largest zone
as Zone 3, and the smallest zone as Zone 4.

b) What is the theoretical probability of choosing each zone in the
grid? Express each answer as a fraction, a decimal, and a percent.

c) Using your answers from #1b) and #2b) and the following
formula, what is the theoretical probability of each colour
appearing in each zone? Justify your thinking.

3. a) You have time to search only two zones. Using the theoretical
probability, which two zones will you search? Explain why.

b) How might your answer to part a) change if you used an
experiment to decide what zones to search? Justify your response.

Challenge in Real Life • NEL 441

 theoretical probability = theoretical probability        × theoretical probability
of each colour in each zone of each colour on the grid          of each zone

• centimetre grid paper

• coloured pencils
• red marker
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