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Math 8 Chapter 7: Data Analysis and Probability
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7.0   Activating Prior Knowledge

	Drawing Circle Graphs
Quick Review
A circle represents 100%. You can use it to draw data that represent parts of a whole.

Example 1

James collected data about his classmates’ favourite season. He recorded the results in a table.

Classmates’ Favourite Season

Season

Autumn

Winter

Spring

Summer

Number of Students

8

3

5

9

Display the data in a circle graph.

Solution

Add the numbers in the table: 8 + 3 + 5 + 9 = 25. There are 25 students in James’ class.
Write each number of students as a fraction of 25, then as a decimal and as a percent.


Autumn: 
[image: image1.wmf]25

8

 = 0.32 = 32%
Winter: 
[image: image2.wmf]25

3

 = 0.12 = 12%

Spring: 
[image: image3.wmf]25

5

 = 0.2 = 20%
Summer: 
[image: image4.wmf]25

9

 = 0.36 = 36%

[image: image28.jpg]



Use a compass and protractor.

To find the sector angle for each season, 
multiply each decimal by 360°. 

[image: image29.jpg]


Write each angle to the nearest degree, 
when necessary.
Autumn, 32%: 0.32 × 360° = 115.2° 
[image: image5.wmf]=

&

 115°
Winter, 12%: 0.12 × 360° = 43.2° 
[image: image6.wmf]=

&

 43°
Spring, 20%: 0.2 × 360° = 72° 
Summer, 36%: 0.36 × 360° = 129.6° 
[image: image7.wmf]=

&

 130°

Construct a circle. Draw a radius.

Use a protractor to construct each sector angle. 

Start a new sector where the previous sector finished.

Label each sector with its name and percent. 
Write a title for the graph.



Check

1.
Myra collected this data about the snacks her track-and-field team prefers: 
5 prefer granola bars, 10 prefer gummy worms, 7 prefer apples, and 8 prefer potato chips. Display the data using a circle graph.

[image: image30.wmf]

Activating Prior Knowledge continued

	Finding Probabilities Using Tables or Tree Diagrams        Quick Review
Two events are independent events when one event does not affect the other.

To find the combined probability of two independent events, you can use a table or a probability tree.

Example 2

Suppose you roll a regular 6-sided die and toss a coin. 
Find the probability of the event 6 and tails. 

Solution

The possible outcomes of rolling the die are: 1, 2, 3, 4, 5, or 6
The possible outcomes of tossing the coin are: Heads (H) and Tails (T) 
Create a table or a probability tree.

Using a Table

Create a table that has the possible outcomes of tossing a coin along the first row, and the possible outcomes of rolling the die down the first column. Complete the table to find the possible outcomes of the combined event. 

Toss

H

T

Roll

1

1/H

1/T

2

2/H

2/T

3

3/H

3/T

4

4/H

4/T

5

5/H

5/T

6

6/H

6/T

Using a Probability Tree
List the possible outcomes of rolling the die. To the right of each outcome, list the possible outcomes of rolling the die. Follow a path from left to right to find a possible outcome of the experiment.

 [image: image8.emf] 

2/H  

2/T  

3/T  

3/H  

4/T  

4/H  

5/T  

5/H  

6/T  

6/H  

1 /T  

1/H  

Possible Outcomes   Toss   Roll  

H  

T  

1  

H  

T  

6  

H  

T  

5  

H  

T  

4  

H  

T  

3  

2  

T  

H  


Each possible outcome is equally likely, so the probability of the event 6 and tails is:
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, which is about 0.083 or about 8.3%


Check

2.
Use a table to find the probability of rolling a 2 using a regular 6-sided die and drawing a diamond from a standard deck of playing cards.

3.
Use a tree diagram to find the probability of getting heads on a coin toss and landing on yellow using a red, blue, and yellow spinner with congruent sectors.

7.1 Choosing an Appropriate Graph
There are many different types of graphs, all with different characteristics.

Below are graphs all representing the same data – monthly skateboard sales.

[image: image31.png]%
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Which graph is most helpful to answer the following questions?  Why?

Which two months had the greatest skateboard sales?

What is the range in skateboard sales?

What percent of total skateboard sales occurred in May?

Each type of graph has strengths and limitations.  For each graph type some of the main strengths and limitations are:

	Type of Graph
	Strengths
	Limitations
	Reference Example

	Circle Graph
	· Shows parts of a whole
· Shows percents

· Can easily compare size of sectors
	· Doesn’t show data values or total sample size
· Difficult to draw accurately
	[image: image11.png]Milton Family's Budget (Title)






	Bar Graph
	· Lengths of bars easy to compare
· Scale can be used to find total sample size

· Easy to draw
	· Can be difficult to read depending on scale
· Does not show percents
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	Line Graph
	· Easy to draw
· Shows change over time

· Can estimate between/beyond data points
	· Doesn’t show parts of a whole
· Can be difficult to interpret
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	Pictograph
	· Visually appealing
· Key can be used to find total
	· Large # of symbols can be difficult to read
· Doesn’t show parts of a whole

· Difficult to draw
	[image: image14.png]Number of taxi drivers in five cities

Boston

Milton

Quiney

Brockton

Lexington

L Lo
© ©

@
© w w
G

(D =5t dvers





	Double Bar Graph
	· Directly compares 2 data sets
· Scale can be used to find total
	· Can be difficult to read depending on scale

· Can be confusing
· Can only show discrete data
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 Example 1:
The grade 8’s were surveyed based on vending machine use.  The following graphs were created.  Answer the following questions using the graphs provided.
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1.  Which graph(s) allow you to determine the total number of students surveyed?
2. Which graph(s) allow you to easily determine the most popular response?  The least popular response?

3. Which graph do you feel is appropriate?  Why?

4. Can more than one type of graph be appropriate for a given set of data?

7.2 Misrepresenting Data

Review of 7.1:
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[image: image38.png]Average Annual Precipitation
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1. List three things you know from the bar graph.

2. List three things you know from the circle graph.

3. Which graph best shows the number of students who got B as a final grade? Justify your choice.
New Notes:
Compare the two graphs below.  How are they similar?  How are they different?
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What impression do you get from each graph?
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Why might this graph be considered misleading?
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How do these two graphs show the same data?  What is different about the way the data is represented?

Brainstorm some other ways data could be mis-represented.
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Take a look at the following graphs.  Is there anything misrepresented with the data?

7.3 Probability of Independent Events
Review of 7.2:
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Company A uses this graph to show that more than 98 out of 100 of their trucks made in the last 10 years are still on the road. 

What impression do you get from the graph?

How many trucks do companies B, C, and D still have on the road?

How could you change the graph to display the data more accurately?

New Notes:

[image: image47.png]



Suppose that Ally flips a coin, then rolls one die.  List all the possible outcomes she could have.  Create a table, or use a tree diagram.
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What is the probability of Ally flipping heads on the coin and rolling an even number on the die?

What is the probability of Ally flipping tails on the coin and rolling a one?

Since the coin flip and the die roll do not affect the outcome of each other we call them INDEPENDENT EVENTS.

If we look closer at the results of your tree diagram or table, we can come up with a rule to calculate the probability of independent events.  

The probability of flipping tails is [image: image17.png]


 and the probability of rolling a one is [image: image19.png]



We can show that the probability of flipping tails, and rolling a one is the product of the two independent events.

For example:

(P) of flipping tails and rolling one = (P) flipping heads X (P) rolling one

Or

(P) = [image: image21.png]



Look back at your chart or diagram, is this the same probability you already calculated?

To summarize:

P(event A and B) = P(A) x P(B)

Example 1:

[image: image49.png]Graph B,
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A spinner has two congruent sectors colored green and blue.  The pointer is spun once and the coin is flipped. 

What is the probability of:

a) Blue and tails?

b) Blue or green and heads?

[image: image50.jpg]


Example 2:
Find the probability of each event:

a) The pointer lands on a blue spotted sector, then a solid red sector.

b) The pointer lands on a red sector, then a spotted sector.

7.4 Solving Problems Involving Independent Events
Review of 7.3:
A coin is tossed and a die labelled 1 to 6 is rolled.  Write an event that has each probability below.

a) [image: image23.png]






b) [image: image25.png]


 




c) [image: image27.png]



New Notes:

Using your ability to find the probability of independent events, what do you think would happen if asked to find the probability of three independent events?

Let’s try and example:
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Rolling a die, flipping a coin and spinning a spinner

a) What would be the probability of spinning and rolling a five while flipping heads?
b) What would be the probability of spinning an odd number, rolling an even number, and flipping either heads or tails?

Example 2:

On a particular day in July, there is 20% probability of rain in Vancouver, a 65% probability of rain in Calgary and a 75% probability of rain in Saskatoon.  What is the probability that it will rain in all three cities on that day?

Example 3:
Natalie and Cole are choosing an ice cream flavours for their ice cream cones.  The choices are vanilla, chocolate, strawberry, and rocky road.  Assuming they both like all four flavours equally, what is the probability that they will both choose rocky road?

Example 4:

Oliver’s bike lock has 3 dials, each with a digit from 0 to 9.  What is the probability that someone could guess his combination on the first try by randomly selecting a number from 0 to 9 three times?

Example 5:

Sam is choosing a password for his email that is 3 letters long.  He can use the same letter more than once.  What is the probability that someone could guess his password on the first try by randomly choosing three letters?

You could also use �a percent circle. �The circle is divided into 100 congruent parts. Each part is 1% of the whole circle. �
��
�
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