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Section Challenge

Gas Relief!!!

Elan is looking to buy a new car. Because fuel prices have increased so drastically 
within the past year, she is considering buying a hybrid vehicle. Hybrid vehicles 
combine the energy from fuel with electricity. There are many cars on the market, so 
Elan researched all kinds of cars before deciding to take three on a test drive. Use the 
following data to decide which three cars Elan should consider when purchasing a 
car.

Car
Mileage in city

(L for each 100km)
1   Honda Civic 7.4
2   Honda Civic hybrid 4.7
3   Mazda 3 8.4
4   Toyota Prius hybrid 4.0
5   Toyota Yaris 7.0
6   Camry Hybrid 5.7
7   Saturn Hybrid 8.5
8   Mini Cooper 7.1
9   Chevrolet Cobalt 9.2

1. Find the range of fuel effi ciency for the listed cars.

2. Find the mode, median, and mean for the fuel effi ciency values.

3. How can you use these values to decide which three cars Elan should consider to 
test-drive?

4. Given the research and analysis of the data above, would you agree or disagree 
with the statement that Hybrid vehicles, on average, are better on gas than 
regular cars

© Open School BC  MATH 7
Module 7, Section 3

Section 7.3: Probability

Contents at a Glance

 Pretest 133

 Section Challenge 137

 Lesson A: Expressing Probabilities 139

 Lesson B: Independent Events 155

 Lesson C: Sample Space 165

 Lesson D: Experimental Probability 179

 Section Summary 201

Learning Outcomes

By the end of this section, you will be better able to:

• describe probability.

• express probabilities as ratios, fractions, and percents. 

• identify independent events. 

• fi nd the sample space for two independent events using organized lists or 
tree diagrams. 

• compare experimental and theoretical probability.
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Pretest

7.3
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Pretest 7.3

Complete this pretest if you think that you already have a strong grasp of the 
topics and concepts covered in this section. Mark your answers using the key 
found at the end of the module.

If you get all the answers correct (100%), you may decide that you can omit the 
lesson activities.

If you get all the answers correct for one or more lessons, but not for the whole 
pretest, you can decide whether you can omit the activities for those lessons.

Lesson 7.3A

1.  Rebecca read that the probability of rain tomorrow was 30%.

a. Write this probability as a fraction.

b. Is it more likely or less likely that it will rain tomorrow?
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Lesson 7.3B

1.  A class predicts the weather using the following spinner:

rainy

sunny

cloudy

a. Explain why each spin is an independent event.

b. Explain why rainy, sunny, and cloudy are not equally likely events.
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Challenge

7.3
Lesson 7.3C

Consider an experiment in which you spin the spinner below and fl ip a coin. 
What is the sample space for this experiment?

blue red

blue yellow

Lesson 7.3D

Roll one die twice.

1. What is the sample space for this experiment?

2. Determine the theoretical probability that the numbers rolled will be doubles.
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3. Determine the experimental probability of the outcomes by carrying out an
 experiment using 36 trials.

Turn to the Answer Key at the end of the Module and mark your answers. 
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Challenge

7.3
Section Challenge

You are standing in line waiting to make your order at Combos R Us, a popular 
restaurant in your neighborhood. As you are waiting, thinking of what to order, 
you wonder what others might prefer to eat tonight.

You wonder how many meals do these cooks need to know how to make? What 
are the chances 2 people will order the same meal? Questions fl ood your head….
you must be hungry!

The specialty combo meal allows you to choose from the following selections:

Use the menu above to answer the probability questions below.

1. How many different combos can you choose from at Combos R Us? In other 
words, what is the sample space for this restaurant’s combo menu?

2. What is the probability that the next customer in line will not order French 
fries as their side?

3. What is the probability that the next customer will order steak and a baked 
potato?

4. What combination would you choose?  What is the probability of your dinner 
getting chosen by someone else?
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Lesson

7.3A
Lesson 7.3A: Expressing Probabilities

Student Inquiry

This activity will help you get ready for, learn, and review the information in the 
upcoming lesson.

When you turn this page over, you will fi nd a chart containing the inquiry 
outcomes for this lesson. You may be able to answer some of these questions 
already! Start by writing down your thoughts before the lesson.

When you fi nish the lesson, answer each question and give an example. 

1 2

3 4

25%

 

1
4
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Thinking Space

Lesson

7.3A
Lesson 7.3A: Expressing Probabilities

Introduction

In this lesson you will explore what probability is, and begin to learn 
the different ways probability can be represented.  As well, we will 
look at probability statements, and how they can help communicate 
how probable an event actually is.

Explore Online

Looking for more practice or just want to play some fun games?
If you have internet access, go to the Math 7 website at:

http://www.openschool.bc.ca/courses/math/math7/mod7.html

Look for Lesson 7.3A: Expressing Probabilities and check out some of 
the links!
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Warm-up

1. What do you know about probability? Warm up with knowledge you gathered as 
you worked through previous modules, grades, or experiences you have had in 
the world.

Probability

2. Draw a picture that represents each fraction.

 

a.
2

6

b.
3

4

c.
1

2

d.
1

10

e.
2

5
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Lesson

7.3A
3.  Write a percent for the following fractions.

  

a.
1
4

b.
2

10

c.
3
4

d.
1
5

e.
5

10

Turn to the Answer Key at the end of the Module and mark your answers.  
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Thinking Space

Explore
What is probability?

Understanding probability is like understanding chances. Let’s use the 
analogy of a surprise trip to Disneyland as an example to give us a 
better idea of how probability works.

Imagine you are going on a trip. Your parents have just told you that 
after all your hard work this year, you get to go to Disneyland the 
week before Spring Break. This is great! Not only do you get to go to 
Disneyland, but you get to have an extra week of vacation! 

You go to school and tell all your friends. They are a little jealous, 
because most of them are doing what they usually do for the break: 
camping, staying home, or heading to the island to visit Grandma, 
and none of them get to have an extra week of spring break.

You think to yourself, “YES! I am SO lucky!”

Why do you think this? This is probability.

What are the chances that other people around you are going to 
Disneyland at the same time as you? You’re thinking that: 

It is nearly impossible that other people from my 
school will get to go to Disneyland the same time 
as me.

Well, maybe it’s not quite impossible, but it’s sure not very likely!

Now imagine it is the day you leave. Your bags are packed, and your 
little sister is wearing all her favorite Minnie Mouse gear. Once you are 
at the airport, does the probability of our original question change?

What are the chances now that other people around you are going to 
Disneyland at the same time as you?  

There are probably more people at the airport who are going to 
Disneyland than at school, so you’re wondering: 

Is it more likely, or less likely that people at the 
airport are going to Disneyland with me?

It’s more likely.

!
probably looks 
similar to 
probability
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Thinking Space

Lesson

7.3A
You are sitting in your seat, and you hear the announcer say, 
“Welcome aboard, our fl ight today to Los Angeles is on time.”

Hmmm, you think. Around you, some people are wearing Buzz 
Lightyear hats, and others are wearing business suits. You peek up to 
First Class and think that there might even be a celebrity or two.

Now let’s go back to our question: What are the chances that other 
people around you are going to Disneyland at the same time as you?

What is the probability (or chance) that the people on this plane are 
going to Disneyland? It’s defi nitely higher than it was at school. The 
chances were increased at the airport, but now that you are on the 
plane, chances have gone up even more that people are going to 
Disneyland. Although not everyone is going:

it is more likely that they are.

The big Disneyland shuttle bus is there to greet you at the door. 
Everyone in line is wearing a Mickey Mouse hat given to them by the 
shuttle bus driver. The chances have changed again. Everyone on the 
bus is going to Disneyland! This is more than school, more than the 
airport, and more than the airplane.

On the shuttle bus:

it is certain that everyone is going to Disneyland!

It is safe to say that 100% of the people on the shuttle are heading to 
Disneyland whether they want to or not!

Probability Statements

There were some important words or phrases that were used in the 
story that are an important part of probability:

• impossible

• less likely

• more likely

• certain
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Thinking Space

Using these phrases to describe the chances of an event is called a 
probability statement. We can determine these statements by looking 
at this continuum.

0% 50% 100%
impossible less likely more likely certain

Think back to the story. We know that on the shuttle bus to 
Disneyland, 100% of the people were heading to Disneyland. But 
what about the other places: school, the airport, or the airplane? 

Probability

Probability is the likelihood or chance of an event occurring. It can 
be represented as a fraction or a percent. Let’s use the Disneyland 
example to practise fi nding probability and to create some probability 
statements. 

Using the data given in the chart on the next page, fi nd the 
probability of people going to Disneyland in each setting. We will use 
the school setting as an example. Say you went to a school of 250 
students. 

The probability of a student from school going to Disneyland would 

be 
 

1
250

 or 1:250. Expressing this ratio as a percent would look like 

this: 0.4 %. This is a very small amount. 

0% 50% 100%
impossible less likely more likely certain

It would be nearly impossible for a student to take a week off before 
spring break and go to Disneyland!

!
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Thinking Space

Lesson

7.3A
See if you can fi nd the probability of people going to Disneyland for 
the rest of the trip. The data for each place is given in the table below. 
For example, the total number of passengers on the shuttle bus to 
Disneyland is 35 people.

Place the locations on the continuum after you have found their 
probability percentage. 

Favourable 
Outcome

Possible 
Outcome

Probability

Location
People 

Going to 
Disneyland

Total 
Number 
of People

Ratio Fraction Percent-
age

Probability 
Statement

school 1 250 1:250
 

1

250
0.4%

near 
impossible

airport at 
5:45 am

421 2300

your 
airplane 
to Los 
Angeles

199 348

shuttle 
bus to 
Disney-
land

35 35

0% 50% 100%
impossible less likely more likely certain

Compare your results to the solutions on the next page.
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Thinking Space
Location

People 
Going to 

Disneyland

Total 
Number of 

People
Ratio Percentage Probability 

Statement 

school 1 250 1:250 0.4%
near 

impossible

airport at 5:45 
am

421 2300 421:2300 18% Less likely

your airplane 
to Los Angeles

199 348
199:348

0.57
57% More likely

shuttle bus to 
Disneyland

35 35 35:35 100% Certain

0% 50% 100%
impossible less likely more likely certain

Representing Probabilities

Let’s look at one last example together.

For Mother’s Day Jeannette made a spinner that helps her mom 
decide what’s for dinner. The sections are all labeled with her family’s 
favourite food.

veggie
pizza

roast beef
and yorkshire
pudding

turkey
lasagna

chicken
taco
salad

butter
chicken
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Thinking Space

Lesson

7.3A
For each question express probability in three ways: as a ratio, as a 
fraction, and as a percentage. Provide a probability statement for each 
answer.

1. What is the probability of spinning lasagna for dinner?  

2. What is the probability of spinning a dinner involving meat?

3. What is the probability of spinning macaroni and cheese for 
dinner?

4. What is the probability of the family spinning a favourite dinner?

Let’s complete these together.

For each question express probability in three ways: as a ratio, as a 
fraction, and as a percentage. Provide a probability statement for each 
answer.

1. What is the probability of spinning lasagna for dinner?  

 

 Favourable outcome: One of the spaces on the spinner says 
lasagna. There is 1 favourable outcome.

 Possible outcomes:  There are 5 possible dinners to choose from. 
There are 5 possible outcomes.

 The probability of choosing lasagna for dinner is 
 

1
5

.

 Ratio: 1:5

 Fraction: 
 

1
5

 Percent: 20%

 The P (probability) of choosing lasagna is “less likely” than 
spinning a dinner that is not lasagna. 

What? Macaroni 
& cheese wasn’t 
on our list!

!
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Thinking Space

2. What is the probability of spinning a dinner involving meat?

 Now you try fi lling in the blanks on this one. If you’re not sure, 
look back at the last one to see how we completed it.

 Favourable:_________________________. 

There is/are ______________.

 Possible: _______________________

 

 P = 

 Ratio:

 Fraction: 

 Percent: 

 Did you get 4:5? 
 

4
5 ? 80%? If not, go back and check through your 

solution. There are four dinners with meat out of a total of fi ve 
possible dinners on the spinner.

 The probability of choosing a dinner with meat is “more likely” 
than choosing a dinner without meat.

3. What is the probability of spinning macaroni and cheese for 
dinner?

 Favourable: macaroni and cheese. There is no macaroni and 
cheese dinner on the spinner. There are 0 favourable outcomes.

 Possible: There are 5 possible dinners.

 

 P = 
 

0
5

 Ratio: 0:5

 Fraction: 
 

0
5

 Percent: 0%

 The probability of choosing a dinner with macaroni and cheese is 
impossible.

It’s impossible, 
because it’s 
not even on the 
spinner!
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Thinking Space

Lesson

7.3A
4. What is the probability of the family spinning a favourite dinner?

 Favourable: favorite dinner, they are all favorites. 
There are 5 favourable outcomes.

 Possible: There are 5 possible dinners.

 

 P = 
 

5
5

 Fraction: 
 

5
5

 Percent: 100%

 The probability of choosing a dinner that is a family favourite is 
certain.

When you are feeling confi dent, move onto the practice.

That’s why they 
have a spinner – 
so they always 
have a favourite 
meal.
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Practice 1

1.  Determine the probability of a die to roll:
 a.  an even number
 b.  a 2
 c.  a 3 or a 6

Record each probability as a fraction, ratio, and a percent.

Determine the probability statement of each event.

2. The numbered spinner below has equal probability that the spinner will land 
on any section.

1 2

3 4

 Write the probability of the following events as a fraction and a percent:

a. spinning 2
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7.3A
b. spinning 4

c. spinning a 1 or a 3

Turn to the Answer Key at the end of the Module and mark your answers. 
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Lesson

7.3B
Lesson 7.3B: Independent Events

Student Inquiry

This activity will help you get ready for, learn, and review the information in the 
upcoming lesson.

When you turn this page over, you will fi nd a chart containing the inquiry 
outcomes for this lesson. You may be able to answer some of these questions 
already! Start by writing down your thoughts before the lesson.

When you fi nish the lesson, answer each question and give an example. 

What makes events 
independent?
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Thinking Space

Lesson

7.3B
Lesson 7.3B: Independent Events

Introduction

You have worked closely with probability involving single, 
independent events. Throughout this module, you will be working 
with two independent events. Before we can move on to probability 
though, let’s review independent events and how to identify them.

Explore Online

Looking for more practice or just want to play some fun games?
If you have internet access, go to the Math 7 website at:

http://www.openschool.bc.ca/courses/math/math7/mod7.html

Look for Lesson 7.3B: Independent Events and check out some of the 
links!
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Warm-up

Describe the probability of the following events: 

1. getting a head when fl ipping a coin

2. rolling a 1 on a die

3. drawing a heart from a deck of cards

4. turning a year older on your next birthday

5. a turtle growing wings

Turn to the Answer Key at the end of the Module and mark your answers.  
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Thinking Space

Lesson

7.3B
Explore
Probability of Independent Events

Two events are independent of each other if the probability of one is 
not affected by the probability of the other.  

There are many examples of probability involving two independent 
events. One example of this could be in your very own dresser.

Suppose in the top drawer of your 
dresser you have four shirts. One 
is red, two are green, and one is 
purple.  

In the second drawer of your dresser 
you have fi ve pairs of shorts:  two 
pairs of khaki shorts, one pair of jean 
shorts, and two pairs of board shorts.

In deciding your outfi t, will the shirt you pull out affect the shorts 
you pull out from a different drawer? Other than making sure your 
outfi t matches when you get dressed in the morning, the probability 
of choosing a shirt and shorts are independent of each other. Or, in 
other words, choosing one won’t change the probability of choosing 
another. The shirt that you pull out is independent of the shorts, 
because it won’t affect what type of shorts you pull out. 

Let’s look at some more examples of this concept.

Examine these two experiments and determine if they are independent 
events or not.

You have cards numbered 2 to 6.

!
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Thinking Space

Experiment #1 Experiment #2
Draw a card, then return it 
to the pile before drawing 
another.

Draw a card, then draw another 
without putting the fi rst one back.

Which experiment involves independent events? We know that if 
an event is independent, it does not affect the probability of the 
next. In this example, the event is drawing a card; so, if the event is 
independent, each draw should have the same probability.

Experiment #1

 

The probability of drawing any of the cards is 
 

1
5

 or 20% because

there is only one of each card. If we put the card back into the deck, 
this probability does not change. There is still a 20% chance than any 
of the cards will be chosen randomly.

Compare that to Experiment #2.

Experiment #2

The fi rst card we draw will have the same probability as above. 20%, 

or 
 

1
5

. In the second draw, however, the probability changes. Do you

know why? 

Let’s look at our ratio again:

 

Since we don’t put the card back, the possible amount of cards left in 

the pile is now four. Our new ratio is 
 

1
4

 or 25%.  

In this experiment, the events are not independent. Why? The fi rst 
draw changes the probability of the second draw. So are events that 

are not independent 
of each other called 
dependent events?

?
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Thinking Space

Lesson

7.3B
The question to ask yourself is:

Does the probability change from one trial to the 
next?

Being confi dent with the probability ratio will help you answer this 
question. Remember:

 

I think you are ready to try fi nding probability involving two 
independent events. Before you go, try moving on to the practice 
section and practise identifying independent events.
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Practice 1

1. Take a look at this spinner below. If you used this spinner to decide your 
lunch for the next two days, would it be independent if:

Soup Salad

Pizza Sandwich

a. You eliminated the choices once you spun and had that lunch?

b. You had the lunch that was spun, even if you had it the day before?

2. A spinner and a coin are tossed. Conducting an experiment with a spinner 
and a coin involves independent events. Why?

1 2

3 4
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Lesson

7.3B
3. Design an experiment involving:

a. a single event

b. 2 independent events 

Turn to the Answer Key at the end of the Module and mark your answers. 
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Lesson

7.3C
Lesson 7.3C: Sample Space

Student Inquiry

This activity will help you get ready for, learn, and review the information in the 
upcoming lesson.

When you turn this page over, you will fi nd a chart containing the inquiry 
outcomes for this lesson. You may be able to answer some of these questions 
already! Start by writing down your thoughts before the lesson.

When you fi nish the lesson, answer each question and give an example. 

Die Coin
Possible

Outcomes
1 heads

tails

1H

1T
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Thinking Space

Lesson

7.3C
Lesson 7.3C: Sample Space

Introduction

We already know that two events are independent of each other if 
the probability of one is not affected by the probability of the other. 
Before we can determine the probability of these events, however, we 
need to fi gure out how many possible outcomes there are. 

When we work through problems with two independent events, our 
data sets can become very large! Having strategies to organize all 
of our information is crucial to solving probability problems. In this 
lesson we’ll look at ways to organize our information, making it easy 
to fi nd probabilities.

Explore Online

Looking for more practice or just want to play some fun games?
If you have internet access, go to the Math 7 website at:

http://www.openschool.bc.ca/courses/math/math7/mod7.html

Look for Lesson 7.3C: Sample Space and check out some of the links!
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Warm-up

Unscramble the words below based on the vocabulary you’ve learned so far in 
this section. Once the terms are unscrambled, make sure you know what each 
means. If there are any terms that you are unsure of, please review the glossary.

1.  RPOLIBYAIBT

2.  AIXMLPEETNRE 

3.  EERTAHTIOLC 

4.  ELIBMPOSSI 

5.  PETTNSDAEEEDVNNNI 

6.  ASEPEPLSACM 

7.  IRTDAAEMEGR 

8.  NZOIIREDSTGLA

Turn to the Answer Key at the end of the Module and mark your answers.  
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Thinking Space

Lesson

7.3C
Explore
Sample Space

If we remember that 

we know that in order to solve these new types of problems, we need 
to fi nd each of these values.

Once we have organized the outcomes, we can fi nd the favourable 
and possible outcomes, and continue solving our probability problems.

Our organizational charts help us list all of the possible outcomes. 
Another term used to describe the set of possible outcomes is the 
sample space. Sample space is a list of all the possible outcomes of an 
experiment. 

There are different ways to fi nd sample space. Two examples that we’ll 
explore are:

• organized lists 

• tree diagrams

Probability and Sample Space Using Organized Lists

Let’s use the example of the clothes in the drawers from the earlier 
lesson to fi nd the sample space using an organized list.

The top drawer of your dresser has 
four shirts: one is red, one is green, 
one is blue, and one is purple.  

In the second drawer of your dresser, 
you have three pairs of shorts: one 
pair of khaki shorts, one pair of jean 
shorts, and one pair of board shorts.

!
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To create an organized list, we place all the possible outcomes for one 
independent event on the top (the short drawer), and the outcomes 
for the other independent event on the left of the chart like this (the 
shirt drawer):

Khaki Short Jean Short Board Short

Red Shirt

Green Shirt

Blue Shirt

Purple Shirt

Next we fi nd all the combinations by combining each square, similar 
to a times-tables chart, but instead of numbers, we are building 
outfi ts.  

Khaki Short Jean Short Board Short

Red Shirt Red, Khaki Red, Jean Red, Board

Green Shirt Green, Khaki Green, Jean Green, Board

Blue Shirt Blue, Khaki Blue, Jean Blue, Board

Purple Shirt Purple, Khaki Purple, Jean Purple, Board

These 12 combinations are our sample space. These are the total 
possible outcomes or combinations for the outfi ts that these shirts 
and these shorts could make. 

Sample space is important in fi nding probability. The size of the 
sample space is the number of possible outcomes.

Let’s practise fi nding the sample space using an organized list for 
another example involving two independent events. 

the probability 
ratio is:
Probability = 

favourable outcome
possible outcomes
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Rolling two dice is an example of an experiment with two 
independent events. Find the sample space if you roll two dice and 
add the results. 

Step 1:  Build the table.

Die 1
1 2 3 4 5 6

1

2

3

4

5
6

Step 2:  Fill in the sample space.

 In this example, since we’re rolling dice, we’ll use numbers. 
For each box, fi nd the sum of the two dice you rolled.

Die 1
1 2 3 4 5 6

1

2

3

4

5
6

 Your completed chart should look like this:

Die 1
1 2 3 4 5 6

1 2 3 4 5 6 7

2 3 4 5 6 7 8

3 4 5 6 7 8 9

4 5 6 7 8 9 10

5 6 7 8 9 10 11

6 7 8 9 10 11 12

Great, now let’s try fi nding sample spaces using tree diagrams.

Along the top 
row, put in all 
the possible 
outcomes from 
rolling Die 1.

In this column, put in all the possible 
outcomes from rolling Die 2.

To fi ll this box, take your 
outcome from Die 1 and 
add it to your outcome 
from Die 2.

1 + 1 = 2

Put a “2” in this box.

Have you ever 
played a game 
where you had to 
roll 2 dice? How did 
you know how many 
spaces to move on 
the board?

The highlighted area is 
the sample space.

!
die = 1 
dice= more than 1

D
ie

 2
D

ie
 2

D
ie

 2



172 MATH 7  © Open School BC
Module 7, Section 3

Thinking Space

Probability and Sample Space Using Tree Diagrams

To illustrate how to use a tree diagram, let’s go back to the dresser with 
the clothes!

The top drawer of your dresser has four shirts: one is red, one is green, 
one is blue, and one is purple. 

In the second drawer of your dresser, you have three pairs of shorts: 
one pair of khaki shorts, one pair of jean shorts, and one pair of board 
shorts.

Arrange the sample space to illustrate the total possible outcomes or 
outfi ts.

Here’s an example of a tree diagram: 

Shirts Shorts Possible Outcomes
(Sample Space)

red

green

blue

purple

khaki

jean

board

khaki

jean

board

khaki

jean

board

khaki

jean

board

red shirt, khaki shorts

red shirt, jean shorts

red shirt, board shorts

green shirt, khaki shorts

green shirt, jean shorts

green shirt, board shorts

blue shirt, khaki shorts

blue shirt, jean Shorts

blue shirt, board shorts

purple shirt, khaki shorts

purple shirt, jean Shorts

purple shirt, board shorts

It might look complicated, but if you follow these steps, you’ll be 
making your own tree diagrams in no time!

When drawing a tree diagram, we need a little more space than when 
working with an organized list.

!
Why do you think it’s 
called a ‘tree diagram?
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How to Draw a Tree Diagram

Step 1:  Draw a box with 3 columns like this:

Step 2: Fill in the columns.

Shirts Shorts
Possible Outcomes

(Sample Space)

red

green

blue

purple

khaki

jean

board

khaki

jean

board

khaki

jean

board

khaki

jean

board

Column 1: 
independent 

event #1 
outcomes

Column 2: 
independent 

event #2 
outcomes 
for each 

outcome in 
Column 1

Column 3: 
possible 

outcomes: this 
is the sample 

space
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Step 3:  Draw the tree and the outcomes.

Shirts Shorts Possible Outcomes
(Sample Space)

red

green

blue

purple

khaki

jean

board

khaki

jean

board

khaki

jean

board

khaki

jean

board

red shirt, khaki shorts

red shirt, jean shorts

red shirt, board shorts

green shirt, khaki shorts

green shirt, jean shorts

green shirt, board shorts

blue shirt, khaki shorts

blue shirt, jean Shorts

blue shirt, board shorts

purple shirt, khaki shorts

purple shirt, jean Shorts

purple shirt, board shorts

Now you try one. Find the sample space by creating a tree diagram. 
Compare your results to the solutions below.

A die is rolled and a coin is fl ipped. They are independent of each other 
because the rolling of the die does not affect the fl ipping of the coin, 
nor does the coin affect the die. Make a tree chart to fi nd the sample 
space. 

Step 1:  Draw a box with 3 columns.

Step 2:  Fill in the columns.

Step 3:  Draw the tree and the outcomes.

Step 4:  Highlight the total possible outcomes or sample space.
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Solution:

Die Coin
Possible Outcomes

(Sample Space)
1

2

3

4

5

6

heads

tails

heads

tails

heads

tails

heads

tails

heads

tails

heads

tails

1H

1T

2H

2T

3H

3T

4H

4T

5H

5T

6H

6T

You can now easily see that the sample space is: 1H, 1T, 2H, 2T, 3H, 
3T, 4H, 4T, 5H, 5T, 6H, 6T.

Now that you have tried both methods, which one do you like the 
best? 

Hint: Finding the sample space in this example will help you complete 
the section challenge at the end of the section. 

Are you ready to practise on your own? Try the practice questions to 
make sure you’re on the right track.
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Practice 1

1. Find the sample space for an experiment involving fl ipping a coin and 
spinning the spinner below.

red yellow

blue

orange

green

    

a. using an organizational list

b. using a tree diagram
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2. Find the sample space of this experiment. Choose your method of solving 

either by using an organized list or a tree diagram.  

 It’s Saturday night and Will’s family is ordering food and renting a DVD. 
They like pizza, sushi, and hamburgers. They will rent a comedy, a drama, an 
action movie, or a TV series.

 What are the different dinner/DVD combinations? In other words, what’s the 
sample space.

Turn to the Answer Key at the end of the Module and mark your answers. 
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Lesson 7.3D: Experimental Probability

Student Inquiry

This activity will help you get ready for, learn, and review the information in the 
upcoming lesson.

When you turn this page over, you will fi nd a chart containing the inquiry 
outcomes for this lesson. You may be able to answer some of these questions 
already! Start by writing down your thoughts before the lesson.

When you fi nish the lesson, answer each question and give an example. 

... math experiments?



180 MATH 7  © Open School BC
Module 7, Section 3

St
ud

en
t 

In
q

ui
rie

s
BE

FO
RE

 T
H

E 
LE

SS
O

N
A

FT
ER

 T
H

E 
LE

SS
O

N
W

ha
t 

I a
lre

ad
y 

kn
ow

 a
bo

ut
 t

hi
s 

q
ue

st
io

n:
W

ha
t 

I t
ho

ug
ht

 a
t 

th
e 

en
d:

 M
y 

fi n
al

 
an

sw
er

, a
nd

 e
xa

m
p

le
s:

W
ha

t 
is

 t
he

or
et

ic
al

 p
ro

ba
bi

lit
y?

an
sw

er

ex
am

p
le

W
ha

t 
is

 e
xp

er
im

en
ta

l p
ro

ba
bi

lit
y?

an
sw

er

ex
am

p
le

W
ha

t 
is

 t
he

 r
el

at
io

ns
hi

p
 b

et
w

ee
n 

th
e 

tw
o?

an
sw

er

ex
am

p
le



181© Open School BC  MATH 7
Module 7, Section 3

Thinking Space

Lesson

7.3D
Lesson 7.3D: Experimental Probability

Introduction

Have you ever performed a science experiment? In a science 
experiment, before you perform the actual experiment, you usually 
make a prediction about what is going to happen. In science, we call 
this prediction a hypothesis. In a probability experiment a prediction is 
called theoretical probability. 

What? Did you think that experiments were just for scientists? No 
way! We also perform experiments in math. In fact, this lesson is all 
about math experiments. Let’s take a look… 

Explore Online

Looking for more practice or just want to play some fun games?
If you have internet access, go to the Math 7 website at:

http://www.openschool.bc.ca/courses/math/math7/mod7.html

Look for Lesson 7.3D: Experimental Probability and check out some of 
the links!
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Warm-up

1. There are 5 pairs of socks in your drawer. Two pairs have holes in them.

 What’s the probability of choosing a pair of socks without holes.

2. Roll a die.

 a. What’s the probability of rolling a 3?

 b. What’s the probability of rolling an odd number?

 c. What’s the probability of rolling a 7?

Turn to the Answer Key at the end of the Module and mark your answers.  
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Theoretical Probabilities versus Experimental Probabilities

Before we use experiments to test probabilities, there are some terms 
we should know and understand.

When experimenting with probability, a prediction is called 
theoretical probability. Theoretical probability tells us about the 
likelihood that an event will occur. We can fi gure out the theoretical 
probability using the following ratio that we are already familiar with: 

Theoretical

Theoretical probability is different from experimental probability. 
They may sound similar, but it’s important to recognize and 
understand their differences.

Until this point, we have been able to fi gure out probabilities without 
doing any experiments. This is because we have been making 
predictions. 

Theoretical probability is determined BEFORE an 
experiment, to help us predict an outcome.

Experimental probability is determined AFTER an 
experiment to test and compare the results to the 
predictions made earlier. 

The predictions, theoretical probabilities, help us to compare the actual 
results, the experimental probabilities. 

Let’s practise fi nding theoretical probabilities before moving on to 
performing experiments.

!

Oh! So the 
‘probability’ 
we’ve been talking 
about all along 
is actually called 
‘theoretical 
probability’.

!
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Theoretical Probabilities

You have already mastered the fi rst two steps in determining 
theoretical probabilities:

• organize the data (by using organized list or tree diagram)

• fi nd the sample space 

Let’s use some of our earlier examples to explore further.

Remember the clothes-in-the-drawer example? This was the sample 
space we created. 

Khaki Short Jean Short Board Short

Red Shirt Red, Khaki Red, Jean Red, Board

Green Shirt Green, Khaki Green, Jean Green, Board

Purple Shirt Purple, Khaki Purple, Jean Purple, Board

We’ll use the sample space to answer the question below.

What is the probability of randomly pulling a red shirt and 
khaki shorts out of the two drawers?

Remember: the theoretical probability ratio states that: 

Theoretical

We already know the sample space is the set of total possible 
outcomes. By looking at our organized list, we see that there are 9 
possible outfi ts.

The number of possible outcomes is 9. 

Theoretical
9

Now we just need to fi gure out the favourable outcomes. 
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Do you remember 
how to write 

 

1
9
 as a 

percent?

From the table we see that there is only one box that contains the 
combination red shirt and khaki shorts. There is one favourable 
outcome in this example.

Theoretical Probability = 
 

1
9

 = 11% 

Let’s try another example together using a sample space we have 
already created.

Here is the sample space of the example we used in the previous 
lesson.

A coin is fl ipped and a die is rolled. They are independent of each other 
because the rolling of the die and the fl ipping of the coin do not affect 
each other.

Die Coin
Possible Outcomes

(Sample Space)
1

2

3

4

5

6

heads

tails

heads

tails

heads

tails

heads

tails

heads

tails

heads

tails

1H

1T

2H

2T

3H

3T

4H

4T

5H

5T

6H

6T

Let’s use the sample space to answer this question.

What is the theoretical probability that you will roll an even 
number and fl ip heads?
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Remember: 

Theoretical

The sample space shows that there are 12 possible outcomes.

Theoretical
12

There are 3 possible outcomes in the sample space that are favourable 
outcomes.

roll 2, fl ip head (2H)
roll 4, fl ip head (4H)
roll 5, fl ip head (6H)

Theoretical Probability = 
 

3
12

=
1
4
= 25%

Now that we’ve explored theoretical probability, let’s talk about 
experimental probability.

Experimental Probabilities

Experimental probabilities are determined AFTER an experiment has 
occurred. Let’s do an experiment! 

For this experiment we are going to fi nd theoretical and experimental 
probability when pulling coloured chips out of a bag and rolling a die. 
These two events are independent of each other.  Once you determine 
your predictions (theoretical probability), you will perform the actual 
experiment, or see how close your results were to the theoretical 
probability.

For this experiment you will need: 

• a container or bag that you can’t see through
• 1 die
• 4 different colours of crayons or markers (green, red, blue, yellow) 
• 12 chips from the ‘Chips’ template 
• the “Trial Chart” template found at the back of this module

Go now and get the “Chips” and “Trial Chart” pages from the 
Template section at back of this module and continue with the 
instructions that follow.
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Colour 12 chips on your template as follows:

• 6 green
• 3 blue
• 2 red
• 1 yellow

Cut out the chips you coloured and place them in the container or 
bag.

In this experiment, we pull chips out of a bag and roll a die. We 
determine the theoretical probability BEFORE doing our experiment. 
After we do our experiment, we can compare it to our actual results.

These are the questions we want to be able to answer at the end of our 
experiment:

1. What is the probability of rolling an odd number and 
pulling out a green chip?

2. What is the probability of rolling a 6 and pulling out a 
yellow chip?

3. What is the probability of rolling a 1 and pulling out a 
blue or a red chip?

Conclusion:

4. How does experimental probability compare to 
theoretical probability after 20 trials? After 50 trials?

Finding the 
theoretical 
probability in this 
experiment is like 
writing a hypothesis 
in a science 
experiment.
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Our fi rst step in fi nding theoretical probability is fi nding our sample 
space:

You can fi nd the sample space of this experiment by using 
either a tree diagram or an organized list. 

Sample Space:

1 2 3 4 5 6
Green G1 G2 G3 G4 G5 G6
Green G1 G2 G3 G4 G5 G6
Green G1 G2 G3 G4 G5 G6
Green G1 G2 G3 G4 G5 G6
Green G1 G2 G3 G4 G5 G6
Green G1 G2 G3 G4 G5 G6
Blue B1 B2 B3 B4 B5 B6
Blue B1 B2 B3 B4 B5 B6
Blue B1 B2 B3 B4 B5 B6
Red R1 R2 R3 R4 R5 R6
Red R1 R2 R3 R4 R5 R6
Yellow Y1 Y2 Y3 Y4 Y5 Y6

Now that we have our sample space, we can make predictions about 
the theoretical probability of each question above. How many possible 
outcomes are there?

Our probability ratio is:

Theoretical

Whatever the question asks us to fi nd is what’s “favourable.” Let’s look 
at number one:
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1.  What is the probability of rolling an odd number and pulling out a 

green chip?

 The favourable outcomes in this question are outcomes that are 
green and odd. Look at our sample space. Let’s highlight all the 
combinations that are green and odd.

1 2 3 4 5 6
Green G1 G2 G3 G4 G5 G6
Green G1 G2 G3 G4 G5 G6
Green G1 G2 G3 G4 G5 G6
Green G1 G2 G3 G4 G5 G6
Green G1 G2 G3 G4 G5 G6
Green G1 G2 G3 G4 G5 G6
Blue B1 B2 B3 B4 B5 B6
Blue B1 B2 B3 B4 B5 B6
Blue B1 B2 B3 B4 B5 B6
Red R1 R2 R3 R4 R5 R6
Red R1 R2 R3 R4 R5 R6
Yellow Y1 Y1 Y3 Y4 Y5 Y6

 There are 18 favourable outcomes.

 There are 48 possible outcomes in our sample space.

 The probability for question 1 is:

favourable
possible

= =

=
=

18
72

1
4

0 25

25

.

%

 There is a 25% probability that a green chip will be pulled and an 
odd number will be rolled.

Are you ready to try? Find the theoretical probability for question #2.
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2. What is the probability of rolling a 6 and pulling out a yellow chip?

 Using the same sample space, highlight all the combinations 
involving a 6 and a yellow chip.

1 2 3 4 5 6
Green G1 G2 G3 G4 G5 G6
Green G1 G2 G3 G4 G5 G6
Green G1 G2 G3 G4 G5 G6
Green G1 G2 G3 G4 G5 G6
Green G1 G2 G3 G4 G5 G6
Green G1 G2 G3 G4 G5 G6
Blue B1 B2 B3 B4 B5 B6
Blue B1 B2 B3 B4 B5 B6
Blue B1 B2 B3 B4 B5 B6
Red R1 R2 R3 R4 R5 R6
Red R1 R2 R3 R4 R5 R6
Yellow Y1 Y1 Y3 Y4 Y5 Y6

Great, now complete your probability ratio:

 

favourable

possible

=

 The probability of rolling a 6 and pulling out a yellow chip is 
_______%.

 Make sure your solution matches:

favourable
possible

=

=
≅

1
72
0 0138

1 4

.

. %

Great! Now fi nd the theoretical probability of question 3.
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What do I do 
when it says blue 
OR red chip?

?

3.  What is the probability of rolling a 1 and pulling out a blue or a red 
chip?

 Using the same sample space, highlight all the combinations 
involving 1 and a blue chip.

 Then, highlight all the combinations involving 1 and a red chip.

1 2 3 4 5 6
Green G1 G2 G3 G4 G5 G6
Green G1 G2 G3 G4 G5 G6
Green G1 G2 G3 G4 G5 G6
Green G1 G2 G3 G4 G5 G6
Green G1 G2 G3 G4 G5 G6
Green G1 G2 G3 G4 G5 G6
Blue B1 B2 B3 B4 B5 B6
Blue B1 B2 B3 B4 B5 B6
Blue B1 B2 B3 B4 B5 B6
Red R1 R2 R3 R4 R5 R6
Red R1 R2 R3 R4 R5 R6
Yellow Y1 Y1 Y3 Y4 Y5 Y6

Great, now complete your probability ratio:

 

favourable

possible

=

 The probability of rolling a 1 and pulling out a blue or a red chip is 
_______%.

 Make sure your solution matches:

favourable
possible

=

=
=

5
72
0 0694

6 9

.

. %
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To sum it up, our theoretical probability predictions are as follows:

There is a 38% probability that a green chip will be pulled and an odd 
number will be rolled.

There is a 2% probability of rolling a 6 and pulling a yellow chip.

There is a 10% probability of rolling a 1 and pulling out a blue or a red 
chip.

Great job! Now do the actual experiment.

Experiment #1

Pull out 20 chips randomly from the bag. Each time you pull out a 
chip, roll the die. Record your results on the trial chart you got from 
the templates at the back of the module. So, for example, if you pull a 
green chip and roll a 4, your data collection would look like this:

Trial 1 2 3 4
Chip Green
Die 4

Make sure you put the chip that you pulled back in the bag. Our 
events have to be independent.

Experiment #2

Do the same experiment again, but this time do 50 trials. Use the trial 
chart in the templates at the back of this module.

Are you tired? I hope not—we still have work to do! Now that we 
have our actual data, let’s answer the questions using experimental 
probability.

The ratio for experimental probability is:

E P



193© Open School BC  MATH 7
Module 7, Section 3

Thinking Space

Lesson

7.3D
The part of the ratio that is different from when we calculated 
theoretical probability is the denominator. When we calculated 
Theoretical Probability, the denominator was the number of possible 
outcomes.

When we calculate Experimental Probability, the denominator is the the 
number of trials.

You will fi nd the experimental probability based on the data YOU 
collected. 

Our collected data is our new sample space. We use it to fi nd and 
highlight the favourable outcomes just like we did when determining 
theoretical probability. 

Experiment #1

1.  What is the probability of rolling an odd number and pulling out a 
green chip?

 Go through your trials and circle with green all the favourable 
outcomes for question 1. You are looking for all the trials in which 
you rolled an odd number and pulled a green chip.  

2.  What is the probability of rolling a 6 and pulling out a yellow chip?

 Go through your trials and circle with yellow all the favourable 
outcomes for question 2. You are looking for all the trials in which 
you rolled a 6 and pulled a yellow chip.  
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3.  What is the probability of rolling a 1 and pulling out a blue or a red 
chip?

Experiment #2

Now do the same for Experiment #2. This time the “total trials” is 50.

1.  What is the probability of rolling an odd number and pulling out a 
green chip?

2.  What is the probability of rolling a 6 and pulling out a yellow chip?
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3.  What is the probability of rolling a 1 and pulling out a blue or a red 

chip?

Conclusion

Now we’ll compare our results to the theoretical probabilities 
(predictions) that we calculated earlier in the lesson, to answer 
question 4.

4.  How does experimental probability compare to theoretical 
probability after 20 trials? (Hint: use the percentages.)

Experiment #1
Theoretical Experimental

1.  odd, green 25%
2.  6, yellow 1.4%
3.  1, blue or red 6.9%

 After 50 trials?

Experiment #2
Theoretical Experimental

1.  odd, green 25%
2.  6, yellow 1.4%
3.  1, blue or red 6.9%
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Was experimental probability closer to theoretical probability in 
Experiment #1 (20 trials) or Experiment #2 (50 trials)?

Could you make a prediction about how it might change again after 
100 trials, or 1000 trials?

Did you notice that the gap between the theoretical and the 
experimental probabilities got smaller as the number of trials 
increased?  

In conclusion, our answer to number 4 is:

As the experimental trials increase, the theoretical and the 
experimental probabilities get closer together. 

You did great working through this experiment! Try practising now, 
using all the skills you learned about probability throughout this 
section. 
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Practice 1

1. Use a chart to fi gure out this sample space.

 Rolling 2 dice is an example of independent events. If you roll 2 dice: 

 a. What is the theoretical probability of rolling a sum of 8? 

Roll 1
1 2 3 4 5 6

R
o

ll 
2

1
2
3
4
5
6

b. What is the theoretical probability of rolling a difference of 3? You’ll need 
to make a new chart of your sample space to answer this question.

Roll 1
1 2 3 4 5 6

R
o

ll 
2

1
2
3
4
5
6

c. What is the theoretical probability of rolling a sum of 7?

Roll 1
1 2 3 4 5 6

R
o

ll 
2

1
2
3
4
5
6
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2.  Each morning, Duncan chooses a job from the job jar to help his mom out 
with the chores. After each morning, he puts the chore back for the next day.

 After a week Duncan recorded the chores he pulled from the jar. These were 
his results:

  Monday—walk dog

  Tuesday—make bed

  Wednesday—make bed

  Thursday—take out garbage

  Friday—walk dog

  Saturday—load dishwasher

  Sunday—take out garbage

a. There is one event in this experiment. “Duncan chooses a job from the job
 jar. 

 Determine the sample space of this experiment.

load
 dishwasher

walk dog

make bed

take out 
garbage
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7.3D
b. What is the theoretical probability of Duncan walking the dog?

c. Last week, Duncan did 7 trials of this experiment. What was the 
experimental probability of Duncan walking the dog? Round your answer 
to the nearest whole number.

Turn to the Answer Key at the end of the Module and mark your answers. 



200 MATH 7  © Open School BC
Module 7, Section 3



201© Open School BC  MATH 7
Module 7, Section 3

Summary

7.3
Section Summary

In this section we took a look at the likelihood of certain events occurring—in other 
words, probability. You learned how to express probabilities as ratios, fractions and 
percents.  

We know that events don’t always happen one at a time, so we started looking at 
the probability of two events happening. The events we looked at in this section 
were independent. Two events are independent when they have no effects on each 
other. In order to fi nd the theoretical probability for two independent events, you 
need to fi gure out what all the possible outcomes are. We call this the sample space. 
In this section we looked at two possible ways to fi nd the sample space: organized 
lists and tree diagrams.

You also learned that there are different kinds of probability. 

Theoretical probability is the prediction you make about the likelihood of an event 
occurring, based on the possible outcomes. 

Theoretical # of favourable outcomes 
# of possible outcomes 

Experimental probability is based on the actual results of a probability experiment. 
We calculate experimental probability using the same formula as above. In this case, 
we use the actual number of times an event occurred as the favourable outcome, 
and the number of trials in the experiment is our total possible outcomes.

E P # of favourable outcomes 
# of possible outcomes 

# of favourable outcomes 
# of trials

Theoretical and experimental probabilities can be calculated for one event, or for 
multiple events. 
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Now that we have completed this section, we have the skills needed to solve our 
introductory problem. Try answering the questions. Compare your results to the 
solutions below.

You are standing in line waiting to make 
your order at a popular restaurant in your 
neighborhood. As you are waiting thinking 
what to order, you wonder what others 
might prefer to eat tonight.

How many meals do these cooks have to 
know how to make?  What are the chances 
of two people ordering the same meal? 
Questions fl ood your head….you must be 
hungry!

The specialty combo meal allows you to 
choose from the following selections:

Use the menu above to answer these probability questions.

1. How many different combos can you choose from at Combos R Us? In other 
words, what is the sample space for this restaurant’s combo menu?

2. What is the probability that the next customer in line will not order French fries 
as their side?

3. What is the probability that the next customer will order steak and a baked 
potato?

4. What combination would you choose? What is the probability of your dinner 
getting chosen by someone else?


