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Probability experiment: Rolling a die

Rolling a 6-sided die can help us understand how probability works.
Let's do an experiment.

4 N
ﬁ Math words
An experiment is an activity you do to try
something out and learn something.
- J

In this probability experiment, you'll roll a 6-sided die 36 times. Then
you'll count how many times you get each outcome.

e ™
E Math tip

If you don't have a die, you can still do this experiment:

1. Cut out 6 small pieces of paper that are about the
same size.

2. Write a number from 1-6 on each paper.
3. Put the papers in a small container.

Instead of rolling a die, pick a paper out of the container.
Remember to put the number back in the container each
time. Mix up the numbers in the container before you
pick another number.

1 a2 3 H 35 6
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Make predictions

On page 7, we thought about all the possible outcomes of rolling a die.

To start the experiment, we'll think about the possible outcomes and
try to predict what will happen.

If you roll a die 36 times, how many times do you think you'll roll each

number? Write your predictions below.

How many times will you roll a 1?

How many times will you roll a 2?

How many times will you roll a 3?

How many times will you roll a 4?

How many times will you roll a 5?

How many times will you roll a 67

! Think about it

 p—

* How did you come up with your predictions?

+ Page 3 shows examples of words used to describe

probability (unlikely, likely, equal chance, certain, impossible).

How would you describe the probability of these situations?
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Rolling a 6 every time

Rolling each number exactly 6 times
Not rolling a 3

Rolling a1, 2, 3,4, 5, or 6 each time
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Time toroll
Now that you've made your predictions, let's get rolling!
1. Roll the die once.
2. Write down the number you rolled in one of the boxes below.

3. Roll the die 35 more times. Each time you roll, write down the
number you rolled. Stop when you've filled all the boxes.
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Show your results

Use the information you wrote down on page 10 to count how many

times you rolled each number. Fill in the table below.

‘é Thin

Number

How many times you
rolled the number

k about it

How do your predictions on page 9 compare to how
many times you actually rolled each number?

If you rolled the die 36 more times, what do you think

might happen? Why do you think that?

11
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Repeating the experiment

A die is designed so that all outcomes are equally likely. No number
is more likely to come up than any other number. We have an equal
chance of rollinga 1, 2, 3,4, 5, or 6.

This means if we roll a die many times, we can expect each number
to come up about the same number of times.

We repeated the probability experiment a few more times to see

what would happen.

Rolling the die 36 more times

We decided to roll the die another 36 times. Remember, a die is
designed so all numbers are equally likely to come up. This means

that we expect each number to come up 6 times. But the chart below

shows what actually happened.

Number | Expected Actual
ondie results results

- | 6 3

6 7
6 3
| - 9
6 9
6 5
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We can also show the results in circle graphs.

Expected results Actual results
5 3
7
9 ‘
3

_ l Think about it

+ Do any of the actual results match the expected results?

* Why do you think the expected results and actual results
aren't the same?

abceverydaynumbers.ca 13
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Rolling the die 216 times

Here's what happened when we rolled the die 216 times. We expected
each number to come up 36 times, but here’s what actually happened.

ondie | resaits | results
. | 36 32
.| 36 40
< | 36 41
. |36 32
<. | 36 35
it |36 36

Expected results Actual results

36 36 36 32

36 35 40

36 36 32 41

| Think about it

+ What differences do you see between the expected and
actual results?
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Rolling the die 10,002 times

We kept rolling the die. This time, we rolled the die 10,002 times.

We expected each number to come up 1,667 times. The chart below
shows what actually happened.

Number | Expected Actual
ondie results results

- | 1,667 | 1,673

.| 1,667 | 1,662

< | 1,667 | 1,655
ee | 1,667 | 1,666

e | 1,667 | 1,663

¢ 6
¢ 1,667 | 1,683
Expected results Actual results
1,667 1,667 1,683 1,673

1,667 1,667 1,663 1,662

1,667 1,667 1,666 1,655

I Think about it

+ What differences do you see between the expected and
actual results?
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Comparing the results

Now let's compare what happened when we rolled the die:

* 36 times
¢ 216 times
* 10,002 times

When we roll a die, there’s an equal chance we'llrolla 1, 2, 3,4, 5, or 6.
We expected the die to land on each number the same number of times.
If the actual results matched what we expected, the circle graph that
showed our results would have looked like this each time:

But this is how the circle graphs looked when we repeated the

experiment:
36rolls 216rolls 10,002 rolls
_ y Think about it
N~

+ Compare the circle graphs for 36 rolls and 10,002 rolls.
What do you notice?

* What happened when the die was rolled more times? Did
we get closer to or further away from the expected results?
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Probability experiment: Flipping 1 coin

When you roll a die, the number that comes up is random. We learned
from our experiments that the more times you roll a die, the closer
you get to the expected results. The same is true when you flip a coin.

ﬁ Math words

Random means that all outcomes have an equal
chance of happening.

There are 2 possible outcomes when you flip a coin: heads or tails.

A coin has an equal chance of landing on heads or tails. We expect
about half the flips to be heads and half the flips to be tails. If we flip
a coin 36 times, we expect to get about 18 heads and 18 tails. Here's a
circle graph of our expected results:

18 B:EE RN 18

Think about it

+ Think about what you learned about probability on page 16.
If you flip a coin 36 times, how many times do you think it
will land on heads?

* How many times do you think it would land on tails?

* Why do you think that?
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Time to flip

Let's see what happens when you flip a coin 36 times. Every time your
coin lands on heads, write an H in one of the boxes on the grid. Every
time your coin lands on tails, write a T in one of the boxes on the
grid. Keep flipping your coin and writing down your results until every
square in the grid is filled.

Think about it

* How many times did the coin land on heads?
* How many times did the coin land on tails?
* How close were your actual results to your predictions on page 17?

+ What do you think would happen if you continued to flip the coin?
Would you get closer to or further away from the expected results?

B N
& | Mathtip

If you don't have a coin, you can still do this experiment.
You can use pieces of paper, like on page 8. You'll need

2 pieces of paper: 1 heads and 1 tails.

- J
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Probability experiment: Flipping 2 coins

When you flip 1 coin, you have 2 possible results: heads or tails.

How do the possible outcomes change if we flip 2 coins each time?

Each time we flip 2 coins, there are 3 possible outcomes:

Both heads Both tails

One of each

If you flip One of each, it's called a split outcome. There are 2

possibilities: heads and tails or tails and heads. A split outcome

counts as 2 possible results. So even though there seem to be 3

possible outcomes (Both heads, Both tails, One of each), there are

actually 4 possible results.

Let's look at how a split outcome affects probability.

-

-

Math words

A split outcome is when 1 outcome has 2 different possible
results. For example, the outcome One of each can happen 2
ways: you flip heads and then tails or tails and then heads.

abceverydaynumbers.ca
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Making predictions

In this experiment, you'll flip 2 coins. If you flip them 36 times,
how many times do you think you'll get each outcome? Write
down your predictions below.

Remember, there are 3 possible outcomes when you flip 2 coins,
but 1 of the outcomes is split.

+ Both heads:

* Both tails:

* One of each:

4 )
Math tip

If you don't have 2 coins, you can use pieces of paper, like
on page 8. You'll need 4 pieces of paper: 2 heads and 2
tails. Pull out 2 pieces of paper each time you “flip.”

abceverydaynumbers.ca 20
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Time to flip

Flip 2 coins 36 times. Write down what happens each time in the
table below.

For example, if you flip 2 heads, put a checkmark in the box beside
Both heads. If you flip 2 tails, put a checkmark in the box beside
Both tails. If you flip a heads and tails or a tails and heads, put a
checkmark in the box beside One of each.

Possible outcomes | Results

Both heads

Both tails

. W
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Show your results

* How many times did you flip Both heads?
* How many times did you flip Both tails?

* How many times did you flip One of each?

_ ) Think about it
- o~
* How do your results compare to your predictions on page 20?
* If you continued to flip 2 coins, you'd discover that you're more
likely to flip One of each than flipping either Both heads or

Both tails. Why do you think this is?

How do split outcomes affect probability?

Sometimes, all the possible outcomes of an experiment have an equal
chance of happening. That's what we saw when we rolled the die or
flipped 1 coin.

But sometimes, different outcomes have different chances of
happening. Think about the possible outcomes when you flip 2 coins.
The outcome One of each is more likely to happen than the others.

When you think about probability in your life, remember that different
outcomes aren't always equally likely to happen.
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Why is probability important?
The experiments we did with dice and coins show that when an
outcome is random, we can't know for sure what is going to happen.

But we can use probability to help us make predictions about what
might happen.

For example, when we flipped 1 coin, we knew there was an equal
probability of the coin landing on heads or tails. But when we
flipped 2 coins at the same time, the outcome One of each had a
higher probability than Both heads or Both tails. If we predict One
of each, we are more likely to be right about what might happen.

These facts about probability can help you make decisions and think
about the future.

Probability in real life

Understanding probability is useful in everyday life. You use
probability to understand the world around you. You make decisions
every day based on what you think is likely or unlikely to happen.

Probability is also used in many everyday situations that affect you.
Here are two examples.
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Car insurance

Car insurance is protection you need to have if you own a car or other
type of vehicle. It's a contract between you and an insurance company.
You pay a fee every month or year. In return, the insurance company
agrees to cover some of the costs if you have an accident.

Car insurance companies decide how much you have to pay for
insurance based on the probability of you having an accident. If they
think you're more likely to have an accident, you'll have to pay more
money for insurance. For example, if you drive a lot of kilometres each
year, you have a higher probability of having an accident, and you may
have to pay more for insurance.
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Weather forecasts

Meteorologists use probability to make weather forecasts. A weather
forecast predicts what kind of weather will happen on certain days.

Most people have learned through experience that it's hard to predict
weather perfectly. But meteorologists can tell us what kind of weather
is most likely to happen, and how likely it is.

4 I
Math words

A meteorologist is a type of scientist who observes,
studies, or forecasts the weather.

Think about it

Probability is used in other real-life situations.

* How could a manager of a small gift shop use probability to
plan when employees should work?

+ What are some other situations in your life or the world
where probability is used?
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" Congratulations!

You've completed the Probability workshop. You've taken a step to
build your math skills.

Think about what you did and what you learned.

What are you proud of?

What surprised you?

What did you do when it felt challenging?

What did you learn about yourself?

What's one thing you could do to keep building your math skills?
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