Data Analysis and

e choose and justify an appropriate
method to collect data

e construct and interpret line
graphs to draw conclusions

e graph collected data to
solve problems

e find theoretical and experimental
probabilities

e compare theoretical and
experimental probabilities
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Probability

Aliens! Do living creatures
really exist on other planets?
To find out, scientists use
space probes to collect data.
In 2005, the Mars Express
probe sent back images

of the surface of Mars.

The river-like patterns
suggest that Mars may

once have had liquid water.
In 2008, the Phoenix Mars
Lander collected soil samples
from Mars. Studies of these
samples may prove there
was once water on Mars.

" =a

* According to a survey, 62% of Canadians believe
, there is life on other planets. Do most of your
classmates agree? How could you find out?

« Would the presence of water make Martian life
more likely or less likely? Why?

+ Does life exist on Mars today?
Did life exist on Mars in the past?
Use the words certain, likely, unlikely, or impossible
in your answers.

fair question

biased question
database

electronic media
discrefe data

line graph

continuous data
probability
theoretical probability
at random

experimental probability




Using a Questionnaire
to Gather Data

Electronic games are popular among Grade 6 students.
Store owners want to know which games to stock.
Which electronic games do students in your class like to play?

Conduct a survey to find out
which electronic game is most popular
in your class.

Plan a survey. Write a question to ask.
Collect data from your classmates.
Record your results in a table.

Which electronic game is most popular?
How do you know?

Show and Share

Share your results with another group.

How did your questions compare?

Do you think your results would be the same if you asked the

same question in another Grade 6 class? In a class in another grade? Explain.

Here are some guidelines for writing questions for a questionnaire.

» The question should be understood in the same way by all people.

Suppose you want to find out how much TV people watch.
You think of asking:
Do you watch alotof TV? [ Yes [ No

People may interpret “a lot” differently.
A better question would be:
How many hours of TV do you watch in a typical week? ___

248 LEsSON Focus | Design and administer a questionnaire to collect data.



» Each person should find an answer she would choose.

Suppose you want to find out people’s favourite sports
to watchon TV.

You think of asking:

What is your favourite sport to watch on TV?

[1 Hockey [ Baseball

Some people may prefer a different sport.
Others may not watch any sports on TV.
So, add more choices.

A better question would be:

What is your favourite sport to watch on TV?
[1 Hockey [1 Baseball [1 Soccer
L1 Other (please specify) L1 None

» The question should be fair.
It should not influence a person’s answer.
If it does, it is a biased question.

Suppose you want to find out people’s opinions

on how often students should have phys-ed classes.
You think of asking:

Studies have shown that daily physical activity for children
is important. How often should elementary students

have phys-ed classes?

The question provides extra information that might lead
a person to answer one way. A better question would be:

How many times a week should elementary students
have phys-ed classes?
L1 never [ once L1 twice [ three times L1 four times L1 daily
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Mia wanted to find out which Canadian singer her classmates like best.
She handed out a questionnaire. She asked this question:

Who is your favourite Canadian singer:

Avril Lavigne , Susan Aglukark ,
Nelly Furtado , Paul Brandt ,
Brian Melo ,or Other ?

Mia recorded the results in a tally chart.
Mia concluded that Avril Lavigne was the
most popular singer of those named.
Mia’s question was a fair question.

She did not give clues about her own
preference, nor did she try to influence a
person’s answer.

1. Design a questionnaire for collecting data to answer each question.
Give at least 4 possible answers for your question each time.
a) What is the favourite food of Grade 6 students?
b) What is the favourite pet of students in your school?
¢) Who is the favourite athlete of people in your province or territory?

2. This graph shows the results of a questionnaire. Computers in the Home
a) Write what the question might have been.
b) Can you tell how many students were
given the questionnaire? Explain.
¢) Write 2 things you know from this questionnaire.

20 |
a9

16
\9J

419
=

[ee]

Number of Students |

3. Think of a questionnaire you could hand out

S

in your school.
0O
a) Write a question you could ask. & & & ¢
. L . . «&F WO |©
b) How do you know if your question is a fair question? Sy Q)e} NEES
&
4. Each question (written in italics) can be improved. Location

Write a better question for each. Explain why you think it is better.

a) To discover how much time each person spends doing homework each day:
Do you spend a lot of time each day doing homework?

b) To find out how students get to school:
Do you usually walk to school or ride your bike?

¢) To find out the favourite type of TV programs:
Do you prefer to watch mindless comedies or exciting dramas?
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5. Ariel wanted to find out what the Grade 6
students in her school wanted to be when
they left school. She wrote this question.

Whot do you want to be when you leave school? Check one.
Astronaut [] Designer [ Mechanic[] Nurse[ ]

Ariel gave this question to the 76 students

in Grade 6. Forty-five people answered

the question. Here are the results.

Ariel concluded that most students will become

astronauts or designers when they leave school. 211";?;22 Ty T T

a) Is Ariel’s conclusion valid? Explain. Designer | Ht HH B

b) What might Ariel have done to improve Mﬁ:gi""c Il '
her question?

6. Two people want to open a shoe store at the local mall.
They want to know what types of shoes they should stock.
a) How could a questionnaire be helpful?
b) Design a questionnaire the people could use to help them
make the best decision.

7. What is your classmates’ favourite way of keeping in touch with their friends?
a) Make a prediction.
b) Design a questionnaire you could use to find out.
¢) Ask the question. Tally the results.
d) How did the results compare with your prediction?

8. What is the favourite type of music of students in your class?
a) Design a questionnaire you could use to find out.
b) Predict the results of your questionnaire.
c) Ask the question.Record the results.
d) How did the results compare with your prediction?
e) What else did you find out from your questionnaire?

Why is it important to word a question Search the Internet.
carefully when you use a questionnaire? Find a questionnaire.
Include an example in your Copy 3 questions in your notebook.

Is each question fair or biased?

explanation. How did you decide?
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A database is an organized collection of data.

There are two types of databases: print and electronic

Examples of print databases include a telephone book, a dictionary,

and an encyclopedia. Statistics Canada stores data in electronic databases.

Statistics Canada developed the Census at School-Canada Web site as a survey
project for students to collect data about themselves.

Here are some questions you can investigate.

How many people usually live in your home?

How long does it usually take you to travel to school?
What is your favourite subject?

In what sport or activity do you most enjoy participating?
Whom do you look up to?

Your teacher can register your class so you can
complete the survey and access the data.
The Web site has data from other Canadian

stu
To

follow these steps:

1

2.

3.

252

dents who have completed the survey.
use Census at School’s Canadian database,

Open the Web site.
Under Home Page, click: Data and results

Under Canadian summary results, click
on the most recent year and choose any
topic that interests you.

Suppose you select:

What is your favourite subject?

A table similar to this appears.

What conclusions can you make from

these data?

LEssON Focus | Use databases and electronic media to collect data.
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To find data from students in other countries, follow these steps:

5. Return to Step 3.
Under International results and random data selector, click:
random data selector. Follow the link to the CensusAtSchool International database.

6. Click Choose data, then click on a country to select it.

7. From the pull-down menu, select the most recent phase. Then click:

8. Fillin all required information, then click: | Get data

Source: International CensusAtSchool Project

Use data from Census at School to answer each question.
Print your data.

1. What percent of elementary students in Canada take more than 1 h
to get to school?

2. What is the difference in percents of elementary students in Canada
with blue eyes and with brown eyes?

3. a) In which month are most students in the United Kingdom born?
b) Is this month the same for boys and girls? Explain.
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We can also use electronic media to collect data.
Electronic media include radio, television, and the Internet.

Aria wanted to find the 10 most-watched television shows in

Canada for the week ending December 30, 2007.

She went to the Web site of the National Post, then searched Top TV Programs.
She looked through the results to find a link to a table like this.

Ranking Program Number of Viewers
(millions)
1 The Amazing Race 1.618
2 CTV Evening News 1.196
3 Law & Order 1.164
4 CTV Evening News Weekend 1.110
5 Hockey Night in Canada 1.083
6 Criminal Minds 1.031
7 Sunday Evening Movie 0.948
L~ I~~~ L~~~

By using this Web site, Aria found the answer to her question quickly.
She did not have to go to the library to find and search through old newspapers.

Use electronic media to answer these questions. Print the data you used.

4. Who are the leading point scorers in the NHL today?
5. What are the telephone numbers of 4 public libraries in your area?
6. What are the top 5 songs in Canada today?

7. Search electronic media to find a Web site of interest to you.
Write a question that can be answered using data on the Web site.
Use the data to answer the question.

When do you think it is appropriate to use a database to collect data?
When are electronic media more appropriate?
Which electronic media and databases do you use regularly?
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Conducting Experiments
to Gather Data

Suppose you wanted to answer this question:

Which letter of the alphabet occurs most often in the English language?
How could you find out? Could you hand out a questionnaire?

Could you use a database or electronic media? Explain.

You will need a paper cup or Styrofoam cup.
Which way is the cup most likely to land when it falls?
To find out:

» Slowly slide an upright cup off the edge
of the desk. Record its position after it lands.
» Copy and complete this table for 50 results.

Position Tally Total

al

u
O

T T T A
» Do you think the results would be different

if you rolled the cup off the desk?

How could you find out?

Show and Share

Compare your results with those of another pair of students.
What other ways could you have conducted this experiment?
Which way is a cup least likely to land when it falls? Explain.

LEssoN Focus | Perform an experiment, record the results, then draw a conclusion.
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Jasbir and Summer wanted to answer this question:
Does doubling the height of the ramp double the
distance a toy car travels?

To find out, they let a toy car roll down a ramp

of height 10 cm, then measured the distance

the car travelled from the end of the ramp.

Then, the students doubled the height of the ramp
to 20 cm, and then to 40 cm.

They did 3 trials for each height of the ramp,

and recorded the results.

Here are the data the students collected.

Distance Travelled
Ramp Height Trial 1 Trial 2 Trial 3
10 cm 60 cm 58 cm 61 cm
20 cm 118 cm 120 cm 121 cm
40 cm 235 cm 241 cm 238 cm

The car travelled about 60 cm when the height of the ramp was 10 cm.
When the height of the ramp was doubled to 20 cm,
the distance travelled also doubled: 60 cm X 2 = 120 cm

When the height of the ramp was doubled to 40 cm,
the distance travelled also doubled: 120 cm X 2 = 240 cm

From the data, Jasbir and Summer concluded that doubling the height of the ramp
doubles the distance a toy car travels.
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1. Work with a partner to answer this question:
Which sum occurs most often when you roll 2 dice labelled 1 to 67
You will need two dice labelled 1 to 6.
Take turns to roll the dice.
Find the sum of the numbers on the dice.
Each student rolls the dice 25 times.
a) Record the results. 4
b) Which sum occurred most often? O
¢) How do your results compare with those of another pair of students?
d) What other questions could you answer using these data? Explain.

Sum Tally Total
2

3

2. Work with a partner to answer this question:
Which way is a spoon more likely to land:
rightside up or upside down? rightside up
You will need a bag and 10 plastic spoons.
Place the spoons in a bag, shake them up,
then drop them on the floor.
Count how many spoons land rightside up and
how many land upside down. Record your results.
Repeat the experiment 9 more times. Make sure you drop the spoons
from the same height each time. Add the results.
Which way is a spoon more likely to land? Why do you think so?

upside down

3. Which letter of the alphabet occurs

most often in the English language?

a) Predict the answer to the question above.
Explain your prediction.

b) Design an experiment you can use
to check your prediction.

¢) Conduct the experiment.
Record the results.

d) Use the data you collected to answer
the question above.
What other conclusions can you make
from your data?
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4. Morgan experimented with 3 different paper airplanes to answer
this question: Which airplane travels the greatest distance?
Morgan flew each plane 4 times and measured the length of each flight.

Here are the data Morgan collected.

Airplane Design | Trial 1 | Trial 2 | Trial 3 | Trial 4
The Dart 6.3m| 184 m | 122 m 41 m
Flying Squirrel 11.3m|[105m | 9.8m | 11.2m
Speed-o-matic 31m| 25m| 21 m 3.6 m

What answer would you give to the question above? Explain your choice.

258

5. A Grade 6 class experimented with Percent of Seeds That Sprouted
radish seeds and bean seeds. Type of Seed After One Week
The students wanted to answer Tap water | Sugar water | Salt water
this question:
Will the seeds sprout best in tap il 60% 80% 10%
water, salt water, or sugar water? Bean 50% 18% 7%

Here are the data the students
collected. Use these data.

What conclusion can you make?
Why do you think this might be?

How long does it take a Grade 6 student to write the alphabet
backward: 30-44 s, 45-60 s, or more than 60 s?
a) Predict the answer to the question above.
Explain your prediction.
b) Design an experiment you can use to check your prediction.
¢) Conduct the experiment.Record the results.
d) Use the data you collected to answer the question above.
What other conclusions can you make from your data?

Which method would you use to collect data to answer
this question: How many times can you blink in 5 s?
Explain your choice of method.

Collect the data. Answer the question. Show your work.

What strategies did you use to keep track of your data during your
experiments?
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Interpreting Graphs

Meteorologists are scientists

who study weather.

They record weather data over days,
months, and years.

It is important that they display
these data for others to understand.

Look at this graph.

Monthly High Temperature
What does the graph show? for Rankin Inlet, Nunavut

How do the highest temperatures ds
in May and November compare? ]
Which months have the same ) ! !\\
highest temperature? e 18 / '\,\
Write 4 other questions you can answer 2 g / \
from the graph. g R [ \\

g F/ K A S

8 Month

Show and Share | \

Trade questions with another pair of classmates.
Answer your classmates’ questions.

How is this graph the same as a bar graph?

A pictograph? How is it different?

LEssoN Focus | Interpret line graphs and graphs of discrete data to draw conclusions. 259



» Hard-Headed Helmet Company wanted to find out how many of its bicycle helmets

had been sold in the last 6 months.

The company surveyed 10 bike stores in Manitoba.

Bicycle Helmets Sold in Last 6 Months

260

Month Number of
Helmets Sold 80
April 12 5.8 60 e
May 21 0 .
June 56 22 5
July 63 ol
August 37 OEIESEN S
W@
September 18 P
Month
Only whole numbers of helmets can be sold.
3
For example, a store cannot sell 123 helmets.
So, the graph is a series of points that are not joined.
These data are discrete.There are gaps between values.
Usually, discrete data represent things that can be counted.
From the table, we can see that the greatest number of
helmets was sold in July.
This corresponds to the highest point on the graph.
» This table and graph show how Leah’s height
changed as she got older.
Age Height Age Height
(years) (cm) (years) (cm)
2 83 11 142
3 95 12 151
4 101 13 158 Leah’s Height
5 109 14 160 1
6 116 15 161 %}; . =
7 120 16 162 £
8 128 17 162 ﬁ? 4o
9 135 18 162
0 3
10 139 19 162 ) ¢ 8 |1 12 11 1 1
Age (years
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Consecutive points on the graph are joined by line segments.
Points on the line between the plotted points have meaning.

For example, it is possible for Leah’s height to have been 117.5 cm
when she was 6 years 3 months old.

From the graph, we see that from 2 to 16 years of age, the line segments go up
to the right. This shows that Leah’s height increases.

From 16 years on, the line segments are horizontal.

This shows that Leah'’s height has stopped increasing.

She has stopped growing taller.

This type of graph is called a line graph. It shows continuous data.
Continuous data can include any value between data points.

Time, money, temperature, and measurements, such as length or
mass, are continuous.

For each graph below:
« What is the title of the graph?
+  What does each axis show?
+  Why are the points not joined or joined?
Are the data discrete or continuous?
*  What conclusions can you make from the graph?

a) Number of Tickets Sold at the b) Temperature in Whistler, BC,
Local Theatre Over 1 Week April 7, 2008
0 o8
99 300 * % 6 /
bAn [] 4
Q T > > ' E- /
= 100 Iy}
.-- 1 \v =
0 j§ 0
O3 3% 300 (BT3P AP P Pl Nt e
A AT e P 9
N Time
Day

Would you use a line graph or a series of points to display each set of data?
Explain your choices.
a) the temperature of a cup of boiling water as it cools
b) the number of goals scored by Jarome Iginla over the last 10 weeks
of the 2007-2008 season
¢) the mass of a puppy in its first year
d) the distance travelled by a cross-country skier as she completes the course
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3. a) What does this line graph show? Nathan’s Growth

b) About how tall was Nathan at each age? 200
+ 8years * 12 years * 15 years g »
¢) During which year did Nathan grow the most? =170 }/
The least? How does the graph show this? S (50
5 140
We use a jagged line g too| !
to indicate we are not 110
showing all the numbers. 90
ol "8 [10 12 1416
4. Look at the three graphs below. Age [years)

i) My Baby Sister’s First Year  ii) Population of Nunavut, 2001-2006 iii) How My Hot Chocolate Cooled

10 - 7 31 , 70
5 8 . 8 30 I S 601\
$ 6 /(,n/‘( 5129 [) ﬂz'r 50 \\
ﬁ 4 =08 5 40 N
= [ ]
2 27 3 30 B
T 20
0 P 1y D v L \ f zyY
- “a \9J O 1] 12 : CQ (‘q ('QQ 09 (‘Q{ CQ‘; N
A'-\_e(ﬂn tI?sP VYT Y v Y
Year 0 10’20 30 40 5
a) How are the graphs alike? How are they different? lime (min)

b) What conclusions can you make from each graph?

5. Marina measured the life left in her cell My Cell Phone Battery

phone battery every two hours for 24 h.

She used a line graph to display the data.

a) What happened in the first 4 h?

b) What happened between hours 4 and 6?

¢) How many times might Marina have used
her cell phone? Explain.

d) Between which two hours did Marina
use her cell phone the most? )
How do you know? i

e) What percent of the battery life remained after 24 h?

f) What other conclusions can you make from the graph?

[e»]

Life Remaining (%)
(en] Eg

N
()

Batte

You can display data using a line graph or a series of points.
What do such graphs have in common?
Describe a situation where you might use each type of graph.
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Drawing Graphs

Many science experiments involve
measuring time and distance

or temperature.

The data can be plotted on line graphs.
What experiments have you done in
science class?

How did you display the results?

You will need a paper cup, 100 mL of water at room temperature,
a large ice cube, a thermometer, a watch or clock, and grid paper.

» Place 100 mL of water in the cup.
Record the temperature of the water.

» Place a large ice cube in the water.
Record the temperature of the water
every minute for 10 min.

» Draw a graph to display the data you collected.
Did you join the points? Explain.

» What can you tell from looking at the graph?

Show and Share

Share your graph with another pair of classmates.
How are your graphs the same?

How are they different?

How did you decide whether to join the points?

LESSON Focus | Create and label line graphs and graphs of discrete data.
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On December 26,2004, a massive
underwater earthquake rocked the coast
of Indonesia’s Sumatra Island.

It caused a tsunami, or huge ocean waves.

» This table shows the height of the waves
at different distances from land.

Distance from Height of
Land (km) Waves (m)

5 32

10 20

15 10

20
25 1
30 1

To display these data:

*  Draw two axes.
The horizontal axis shows Distance from Land in kilometres.

The vertical axis shows Height of Waves in metres.

« Choose an appropriate scale.
Count by 5s for the scale on the horizontal axis.
The horizontal scale is 1 square represents 5 km.

Count by 5s for the scale on the vertical axis.
The vertical scale is 1 square represents 5 m.

« To mark a point for 5 km at 32:
32is % of the way between 30 and 35.
So, on the vertical line through 5,

mark a point % of the way between 30 and 35.
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Distance from Land (km)
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« Then mark points for the rest Height of Waves in a Tsunami
of the data in the same way.

S
[en]

+ Both distance and height are continuous.
So, use a ruler to join consecutive pairs
of points, from left to right.

[éN)
[en]

N
(e}

+ Give the graph a title.

Height of Waves (m)

Iy
[en}

Since the line segments go down to the right,
we know that the farther the tsunami is from land, —

30
he smaller the waves.
the smaller the waves Distance from Land (km)

o
—
o
N
o

You will need grid paper.

1. Miners drill a hole in the earth’s surface. D'E::')ce Tem?fé;lture
They measure the temperature of the earth
0 20

at intervals of 1 km.
This table shows the data they collected. 1 29

a) Draw a graph to display these data. 2 41
b) Did you join the points? Explain. 3 48
¢) Write 2 things you know from the graph. 4 59

5 67

2. The population of killer whales along the
British Columbia coast is counted each year.

The table shows the data for 2002 to 2006. Year K'i\:ll:e T\?vel:a?;s
a) Draw a graph to display these data.
b) Explain how you chose the vertical scale. 2002 81
¢) Did you join the points? Explain. 2003 82
d) What conclusions can you make 2004 86
from the graph? 2005 85
2006 87




3. This table shows how far Rene’s family
travelled on a car trip to Regina.

a) Draw a line graph to display these data.

b) How did you choose the scale
on the vertical axis?

¢) What was the distance travelled each hour
from hours 2 to 4? From hours 6 to 8?
d) What do you think was happening from

hour 4 to hour 5 on the trip? Explain.

e) What other conclusions can you make from

the graph?

Time
Passed (h)

Distance
Travelled (km)

80

180

280

380

380

480

530

O |IN|O|O|R|O|IN| =

580

4. Rajiv measures the length of his cucumber vine at 9:00 A.m. each day.

Day 1 2 3

4

5

6 7

8 10

0

Length of Vine (mm) 1 7 1

a) Draw a graph to display these data.
b) Did you join the points? Explain.

5

c¢) Write 2 things you know from the graph.

A ball is dropped from the top of a cliff.
This table shows the distance travelled by
the ball in the first 6 s.

a) Draw a graph to display these data.

b) Did you join the points? Explain.

c¢) Write 2 things you know from the graph.

This table shows the Aboriginal population
in Canada from 1971 to 2001.

27

35

41

48

Time (s) Distance (m)

0 0
1 5
2 20
3 45
4 80
5

6

Year 1971

1981

1991

2001

Population (in thousands)

a) Draw a graph to display these data.

313

b) Explain how you chose the scale on each axis.

¢) Did you join the points? Explain.

d) What do you know from looking at the graph?

Do you find it easier to see how data change by looking at a table

or a graph? Explain your choice.
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Choosing an Appropriate Graph

Which types of graphs
do you know how to draw?

Your teacher will draw this table on the board.

Make a tally mark next to your shoe size. . Number of Students
Shoe Size -
Copy the completed table. : Boys Girls
Draw a graph to display the data. 55
What conclusions can you make from the graph? 6
61
2
7
Show and Share e~
Share your graph with another pair of students.
Did you draw the same type of graph?
If your answer is yes, how did you decide which type of graph to use?
If your answer is no, which type of graph better represents the data?
» Tao counted the number of red chocolates in Number of
5 different boxes of candy-coated chocolates. BoxX | Red Chocolates
This table shows the data collected. - 2
Tao displayed the data in a bar graph.
She chose a vertical bar graph so the heights of the bars 2 12
could be used to compare the numbers of chocolates. 8 g
4 9
5 12

LESSON Focus | Determine an appropriate graph to display a set of data.

267




From the bar graph, Tao knows that:

» Manuel recorded the contents of his family’s recycling bin.
This table shows what his family recycled each week for

The bar representing Box 3 is the tallest.

So, Box 3 has the greatest number of red chocolates.

Box 1 has the least number of red chocolates.

2 weeks.
Item Week 1 Week 2
Plastic Items 21 23
Glass Items 11 9
Cans 7 9
Boxes 10 14

* Manuel wanted to compare the data for

Week 1 and Week 2. So, he drew a double-bar P

graph to display the two sets of data.

From the double-bar graph, Manuel

knows that:

+ More plastic items, cans, and boxes
were recycled in Week 2.

+ Fewer glass items were recycled in Week 2.

* Manuel then displayed the data to show

the total amount recycled over the 2 weeks.

The data are discrete and there are sets
of items. So, Manuel drew a pictograph.

Since each number is divisible by 4, he chose

to represent 4 items.
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Number of Red Chocolates in a Box

»

r of Red
0 N

C&g:
B [e

o
[
N
w
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o
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o

Our Recycling Bin

24 1;‘ eek-1
[JTWeek 2
b 0
= T~
1O
L. N
w I
8 [ |
. -
R 2 & @gr
A,}% O‘O C’b o~.c+
X A4
Item
ltem Number
Plastic Items 44
Glass ltems 20
Cans 16
Boxes 24

From the pictograph, Manuel knows that:

+ In the 2 weeks, more plastic items were
recycled than any other type of item.

+ In the 2 weeks, cans were recycled the least.
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1. Jon surveyed the Grade 6 students in his

school to answer this question: Location Al
] 9 ’ Students
In which room of your home do you usually do
your homework? Kitchen 9
This table shows the data he collected. Bedroom 21
a) Draw a graph to display these data. Living Room 14
Explain your choice of graph. Other 6

b) Where do most students do their homework?
How does the graph show this?

2. Zena surveyed the Grade 6 students in her class to answer this question:
What is your favourite flavour of fruit juice?
This table shows the data she collected.

Girls Boys
Flavour Number of | Flavour Number of
Students Students
Apple 3 Apple 6
Orange 4 Orange 3
Cranberry 7 Cranberry 2
Grape 1 Grape 3
Other 0 Other 2

a) Draw a graph to display these data.
Explain your choice of graph.
b) Which flavour of juice is most popular? Explain.

3. a) Choose an appropriate method to collect data

to answer this question:
What do the students in your class like most
about summer?
Explain your choice.

b) Collect the data. Record the results.

¢) Draw a graph to display these data.
Explain your choice of graph.

d) Use the graph to answer the question in part a.
Explain your answer.
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4. Jeremy conducted an experiment to answer this question:
How fast does the centre of a potato cool down after
it is removed from boiling water?
The table shows the data he collected.
a) Draw a graph to display these data.
Explain your choice of graph.
b) What conclusions can you make from the graph?

5. For each question below:

« Choose an appropriate method to collect data to
answer the question. Explain your choice.

+ Collect the data. Record the results.

+ Draw a graph to display the data.
Explain your choice of graph.

* Answer the question.
What other conclusions can you make from your graph?

Time Temperature
(min) (°C)
0 91
5 80
10 67
15 58
20 50
25 45
30 41
85 37
40 34

a) What was the greatest temperature outside your classroom

during a school day?

b) When you toss 2 pennies, which outcome shows most often:

2 heads, 2 tails, or a head and a tail?

6. Demetra used The Globe and Mail Web site to collect data to
answer this question: In the first week of January 2008,

when would | have had the most American money
for a Canadian dollar?

This table shows the data collected.

a) Draw a graph to display these data.

Explain your choice of graph.

b) Answer the question above.

¢) What has happened to the value of the

Canadian dollar since January 2008?
How could you find out?

When you see a set of data, how do you decide the best way
to display the data?
Use examples from this lesson in your answer.
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Day Value of $1 Can
in US cents
Jan. 1 100.9¢
Jan. 2 100.7¢
Jan. 3 100.9¢
Jan. 4 99.9¢
Jan. 5 99.4¢
Jan. 6 99.6¢
Jan.7 99.0¢
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Theoretical Probability

Which of these numbers are prime
and which are composite?
How do you know?

In a game, students roll 2 dice. Each die is labelled 1 to 6.
If the sum of the numbers rolled is a prime number,
Player A scores a point.
If the sum of the numbers rolled is a composite number,
Player B scores a point.
The first player to score 20 points wins.
*  Who do you predict is more likely to win? Why?
+ Play the game with a partner.

Decide who will be Player A and Player B.

Record your results in a tally chart.

+  Who won? How does this compare with your prediction?

Show and Share

Compare your results with those of another pair of students.
Explain any differences.

Work together to list the outcomes of the game.

Which sum is more likely: a prime number or a composite number?
How do you know?
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Jamie and Alexis are playing Predicting Products.

) Jamie Alexis
They take turns to roll 2 dice, each labelled 1 to 6.
If the product of the 2 numbers rolled is odd, sishihosuel] Elenlios el
Jamie gets a point.
If the product is even, Alexis gets a point.
The first person to get 20 points wins.
Who is more likely to win?
Here is one way to help predict the winner:
Organize the possible outcomes in a table.
Each number on a die has an equal A 1 2 3 1 > 6
chance of being rolled. 1 1 2 3 t 516
2 2 ' 0 & 10 | 12
From the table: . 3 3 6 9 19 15 18
* There are 36 possible outcomes. » » p 2 1 16 | 20 | o
+ 27 outcomes are even products.
* 9 outcomes are odd products. 5 5 10 11512012 |30
0 0 12 18 24 30 | 36

We say: The probability of getting an even product is 27 out of 36.
We write the probability of an even product as a fraction: §—Z

We say: The probability of getting an odd product is 9 out of 36.
We write the probability of an odd product as: %

Each of these probabilities is a theoretical probability.
A theoretical probability is the likelihood that an outcome will happen.

Th tical bability = Number of favourable outcomes
eoretical probabllity = “Nymber of possible outcomes

The probability that Alexis wins is %.
The probability that Jamie wins is %.

. 27 9 - . .
Since 3g > 3¢, Alexis is more likely to win.
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» A jar contains 5 blue marbles, 6 red marbles, 7 green marbles,
and 7 white marbles.
Without looking, a student picks a marble from the jar.

\When we pick a marble
without looking, we
say the marble is
picked at random.

« What are the possible outcomes?
The outcomes are: a blue marble, a red marble, a green marble,
and a white marble.

+  What is the theoretical probability of picking a green marble?
Each marble has an equal chance of being picked.
There are 7 green marbles, so there are 7 favourable outcomes.
The total number of marbles is:

5+6+7+7=25

So, there are 25 possible outcomes. ,
The theoretical probability of picking a green marble is 5z.

1. A paper bag contains 2 green tiles, 4 yellow tiles, and
1 blue tile. Liz draws a tile without looking.
a) List the possible outcomes.
b) What is the theoretical probability that the tile is:
i) green? ii) yellow? ii) blue?

2. There are 13 girls and 17 boys in a Grade 6 class.
The teacher puts each student’s name into a hat,
then draws one name.The student whose name is
drawn will be the first to present her or his speech.
What is the theoretical probability that a girl will present first?
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3. Jade spins the pointer on this spinner.
a) List the possible outcomes.
b) What is the theoretical probability of each outcome?
i) The pointer lands on black.
i) The pointer lands on red.
iii) The pointer lands on yellow or white.
iv) The pointer does not land on yellow.

4. Shen rolls a die labelled 1 to 6.
a) List the possible outcomes. »
b) What is the probability of rollinga 1? e usu?rl]lgt:% ;;;obabmty
An even number? A number greater than 4? theoretical probability.

5. A jar contains 9 black, 22 red, 26 orange, and 13 green marbles.
A marble is picked at random.
a) List the possible outcomes.
b) What is the probability of each outcome?
i) A black marble is picked.
i) A green marble is picked.
iii) A red or an orange marble is picked.

6. A letteris chosen at random from each word listed below.
In each case, what is the probability that the letter chosen is
a vowel?
a) Yukon b) Saskatchewan ¢) Nunavut d) Manitoba

7. An object with 10 congruent faces is a regular decahedron.
Shannon and Joshua roll a decahedron labelled 1 to 10.
a) List the possible outcomes.
b) What is the probability Shannon rolls an odd number?
¢) Joshua says there is a probability of% for rolling a number
with a certain digit. What is the digit?

8. Ata carnival, you can choose one
of these wheels to spin.
To win a prize on the first wheel,
the pointer must land on a star.
To win a prize on the second wheel,
the pointer must land on a happy face.
Which wheel would you choose to spin?
Use words and numbers to explain your answer.
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9. This table shows the number of birthdays each month for a Grade 6 class.
A student is picked at random.
What is the probability of each event?
a) The student has a birthday in March.
b) The student has a birthday in October.
¢) The student has a birthday in June, July, or August.
d) The student does not have a birthday in December.

Month Jan. | Feb. [ Mar. | Apr. | May |June | July | Aug. | Sept.| Oct. | Nov.

Number of Students 2 4 &) 1 5 3 2 5 3 1 1

10. A bag contains 6 cubes.
The cubes are coloured blue and yellow.
Draw and colour the cubes in the bag for each probability:

a) The probability of picking a yellow cube is %.
b) The probability of picking a blue cube is %.

vt @D \

/

Your World

Carnival games often involve probability.

You may make a prediction or perform a task
to win a prize. But the prize you are most
likely to win is usually worth less than what
you pay to play the game. To win a large
prize, you have to play several times and
trade up, or be very lucky.

- /

Where is theoretical probability used in real life?
Find 2 examples where it helps people make decisions.
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Experimental Probability

A die labelled 1 to 6 is rolled.
What is the theoretical probability of rolling a 3?
How do you know?

Your teacher will give you a large copy of this spinner.
You will need an open paper clip as a pointer and a sharp pencil
to keep it in place.

» Suppose the pointer is spun.
What is the theoretical probability of the pointer
landing on Wolf? Landing on Bear? Landing on Moose?
Order these probabilities from greatest to least.

» Conduct the experiment 50 times.
Record your results in a tally chart.
In the last column, write the total as a fraction of 50.

Sector | Tally | Total %
Wolf

Bear

Moose

» Order the fractions from greatest to least.
How does this order compare with the order of the theoretical probabilities?

Show and Share

Combine your results with those of another pair of students to get 100 trials.
How do the experimental results compare with the theoretical probabilities now?
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Jenny and Morningstar put coloured cubes into a bag.
They used 4 blue, 2 red, 2 green, and 2 yellow cubes.

A cube is picked from the bag at random.

The theoretical probability that a blue cube

L .4 2
is picked is 7q, or 5.

» Jenny and Morningstar planned an experiment
for the class.
Each student would pick a cube from the bag
without looking, then replace it.
She would do this 10 times.
Here are the results of one experiment.

Colour Blue Red Green Yellow I

Number of Times 6 1 1 2

The blue cube was picked 6 times.
The experimental probability is the likelihood that something occurs
based on the results of an experiment.

Number of times an outcome occurs
Number of times the experiment is conducted

Experimental probability =

So, the experimental probability of picking a blue cube is %, or %
This is different from the theoretical probability.

» Jenny and Morningstar combined the results from 10 experiments.
Here are the results for 100 trials.

Colour Blue Red Green Yellow I

Number of Times 43 22 18 17 I

The blue cube was picked 43 times.
So, the experimental probability of picking a blue cube is %.

The experimental probability is close to the theoretical probability of %.

The more trials we conduct, the closer

X 10
the experimental probability may come 4/ \4‘0
to the theoretical probability. 0 = 100

% is close to %.
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1. For each experiment, state the possible outcomes.

a) The spinner has 3 equal sectors labelled
Win, Lose, Spin Again.
The pointer on a spinner is spun.

b) A bag contains 6 marbles: 3 red, 2 black,and 1 blue.
One marble is picked at random.

¢) Aregular tetrahedron has 4 faces labelled 1, 2, 2, 3.
The tetrahedron is rolled.

2. Dave tossed a coin 20 times. Heads showed 12 times.
a) How many times did tails show?
b) What fraction of the tosses showed heads? Tails?
¢) Are these results what you would expect? Explain.
d) Dave tosses the coin 100 times.
What would you expect the results to be? Explain.

3. Auvril spins the pointer on this spinner several times.
Here are her results.

Blue Orange

LH—HH—HH—HII HH1
|

a) How many times did Avril spin the pointer?
How do you know?
b) What fraction of the spins were blue? Orange?
c) Were Auvril’s results what you would have expected? Explain.

4. Nina and Allegra placed 35 red tiles and 15 yellow tiles in a bag.
At random, they picked a tile from the bag, recorded its colour,and
replaced it. They did this 100 times.
a) What is the theoretical probability of picking a red tile?
b) Predict how many times Nina and Allegra should get a red tile in 100 trials.
¢) Nina and Allegra picked a red tile from the bag 58 times.
What is the experimental probability of picking a red tile?
d) Nina said,”l think we did something wrong.” Do you agree? Why?
e) Work with a partner. Try the experiment. Record your results.
What is your experimental probability of picking a red tile?
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5. Adie labelled 1 to 6 is rolled.
a) What are the possible outcomes?
b) What is the theoretical probability of
each outcome?
i) rollinga 6
ii) rolling an even number
iii) rollinga2ora4
iv) rolling a number greater than 4
¢) Work with a partner.Roll a die 20 times.
Record your results.
What is the experimental probability of
each outcome in part b?
How do these probabilities compare with
the theoretical probabilities? Explain.
d) Combine your results with those of 4 other groups.
What is the experimental probability of
each outcome in part b?
How do these probabilities compare with
the theoretical probabilities? Explain.
What do you think might happen if you rolled the die 500 times?

6. Zeroun and Ammon are playing a game.
They spin the pointer on this spinner.
If the pointer lands on an even number, Zeroun wins.
If the pointer lands on an odd number, Ammon wins. \@\.
a) Is this a fair game? How do you know?
b) What is the theoretical probability of the pointer
landing on an even number?
¢) Use a spinner like this one.
Play the game at least 30 times.
Record your results.
Were the results what you expected? Explain.

d) What results would you expect if you played the game
100 times? Explain how you made your prediction.

What is the difference between experimental and theoretical probability?
Are they ever equal? Sometimes equal? Never equal?
Use examples to explain.
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We can use technology to explore probability.

Use virtual manipulatives.

This software has an adjustable spinner that spins a pointer randomly.
You can use this spinner to conduct many trials quickly.

Use the spinner to conduct this experiment.

» Create a spinner with 4 equal sectors.
Each sector should be coloured differently.
What are the possible outcomes when the pointer is spun?

» What is the theoretical probability of landing on each colour?
Write each probability as a fraction.

» Conduct the experiment 10 times.
How many times did the pointer land on each colour?
What is the experimental probability of landing on each colour?
How do these probabilities compare with the theoretical probabilities?

» Repeat the experiment for 100, 1000, and 9999 spins.
How do the experimental probabilities compare with
the theoretical probabilities as the number of
spins increases?

About how long did it take to
make 9999 spins?

» Change the number of sectors
on the spinner.
This time have at least 2 sectors
the same colour.
Experiment with different
numbers of spins.
What do you notice?
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You will need 2 dice, each labelled from 1 to 6.
» Players take turns to roll both dice.

» On your turn, roll the dice as many times as you want.
Keep track of the sum of all numbers rolled.
The total is your score for that round.

» If either die shows a 1 before you decide to stop rolling,
your score for the round is 0.

» If you roll double 1s before you decide to stop rolling,
you lose all points earned so far in the game.

» The first player to score 100 or more points wins.

» What strategies did you use?

» List the possible outcomes.
What is the theoretical probability of rolling a sum of 1?7
Of rolling a sum of 2?
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You will need a copy of this spinner.

Suppose you spin the pointer 24 times.

How many times do you think the pointer will land
on each colour? Explain your thinking.

Spin the pointer and record the results.

Explain what you found out.

Show and Share

Share your explanation with a classmate.
If your classmate does not understand your explanation,
what can you do to make it clearer?

Strategies

for Success

Here are some ways to explain your thinking.

« Check and reflect.

* Focus on the

Make sure you clearly understand the problem you are solving: problem.

* Represent your

Think about how to explain the problem to someone thinking.

who has never seen it before. Include details.
Use the language of the problem. Use thinking words
such as /noticed, | was surprised, | think/thought, | wondered.

- Explain your thinking.

282 LEssoN Focus | Explain your thinking.



Justify your thinking:

Tell how you know something is true.

Defend your thoughts.

Prove your statements.

Use thinking words and cause and effect phrases like:  know...,
because ..., so that means ..., as aresult, ifyou ... then ...

Include examples:

Use examples to make your thoughts clear.
Include labelled sketches or diagrams.

If you have made tables or done calculations,
put those in, too.

1. a) Make a three-part spinner that is different
from that in Explore.
Colour the sectors red, blue, and yellow.
Repeat the activity from Explore using your spinner.
b) Compare your spinner to a classmate’s spinner.
Predict what will happen if both of you spin
your pointers once.
Explain your prediction. Spin the pointer to check it.

Describe two things that are important when you are explaining
your thinking to someone who has not done the question.
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LESSON

show What You Knoy,

. Suppose you want to find out about your classmates’

favourite sports team.
a) Design a questionnaire.
b) Ask the question.
Record the results.
¢) What did you find out from your classmates?

. Predict how many times you can write

the word “experiment”in one minute.

Work with a partner.

Take turns writing the word and timing one minute.

Record your results. Compare your results with your prediction.
What conclusions can you make?

. For each question below, choose an appropriate method to collect data

to answer the question. Explain your choice.

a) What are the 5 largest countries by area in the world?

b) What is the favourite summer activity of students in your class?

¢) How many steps does it take a Grade 6 student in your school to walk
from one end of the hallway to the other?

. Would you use a line graph or a series of points to display each set of data?

Explain your choices.

a) the number of DVDs sold by a store every day for 1 week
b) the volume of water in a swimming pool as it fills

c) the temperature of an oven as it heats up

d) the population of Whitehorse from 2002-2006

. Duncan brought 250 mL of water to a bail, Time (min) Temperature
then recorded the temperature of the water (°C)
as it cooled. 0 93
a) Draw a graph to display these data.
b) Explain how you chose the scale on each axis. > 7
¢) Did you join the points? Explain. 1Y p
d) Write 2 things you know from the graph. 15 63
20 57
25 53
30 49
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LESSON

6. Trevor used the Statistics Canada Web site to find - :

. . . Destination Canadian
the number of Canadians who visited various Visitors
destinations in 2006. (thousands)
The table shows the qata he collected. Hong Kong 150
a) Draw.a graph to Fhsplay these data. China 550

Explain your choice of graph.
. Cuba 638
b) What conclusions can you make from the graph?
France 645
Germany 334
Mexico 841
. Find the theoretical probability of each outcome. S (NE i e

. Nalren and Chris made up a game with a spinner.

Order the outcomes from most likely to least likely.

a) the pointer on this spinner lands on red

b) tossing a coin and getting heads

¢) rolling a die labelled 1 to 6 and getting 5

d) randomly picking a red marble from a bag that contains
3 green, 5 blue, and 1 red marble

It has 8 equal sectors labelled: 6,24,9,29,15,7,18,12
Nalren wins if the pointer lands on a multiple of 2.
Chris wins if the pointer lands on a multiple of 3.
a) Is this a fair game?
Explain your thinking.
b) What is the theoretical probability that the
pointer will land on a multiple of 3?
¢) Work with a partner. Make the spinner.
Play the game 20 times and record the results.
What is the experimental probability of landing
on a multiple of 3?

4
V]
How do these probabilities compare? Explain. m
V]
V]

choose and justify an
appropriate method to
collect data

construct and interpret line
graphs to draw conclusions
graph collected data to
solve problems

find theoretical and
experimental probabilities
compare theoretical and
experimental probabilities

d) Combine your results with those of
4 other groups.
How do the theoretical and experimental
probabilities compare now? Explain.
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Most Canadians believe that a visit
from aliens is highly unlikely.
However, each year some Canadians
claim to have seen UFOs.

This table shows the number of UFO sightings reported
in Canada from 2001-2006.

1. a) Draw a graph to display these data.
Explain your choice of graph.
b) What conclusions can you make from the graph?

Use your imagination and your knowledge of data
and probability to answer these questions.

One afternoon, a fleet of spaceships
lands in your schoolyard.

You see green faces and purple faces
peering out of the spaceships’ windows.

2. You are one of the 40 students and 10 teachers
who rush out to greet the aliens.
Who will approach the spaceships?
To decide, names are put in a hat.
One name will be drawn.
What is the probability of each outcome?
a) A student will be chosen.
b) You will be chosen.

The aliens are playing a game with a spinner
like this.

To win, the pointer must land on a green planet.

286

Year Number of
Sightings
2001 374
2002 483
2003 673
2004 882
2005 763
2006 738
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3. a) What is the theoretical probability of winning a point?
b) How many points would you expect to win
in 20 spins? Explain.

4. Work with a partner.

Make a spinner to match the aliens’ spinner. Your work should show

Use a pencil and paper clip as the pointer. m an appropriate graph with
Take turns spinning 20 times each. title and labels

Record the number of times you win a point. specific answers, using
How do your experimental results compare with words and numbers

M all calculations you make

the prediction you made in question 37
correct use of the language

5. The aliens invite you to predict how many times of probability
you will win in 100 spins. M explanations for your
You will then spin 100 times. predictions
If your results are within 5 points of your prediction,
you will win a trip to their planet. Q|

a) Suppose you want

to win the trip.
What prediction would
you make? Why?

b) Suppose you do not
want to win the trip.
What prediction
would you make?
Why?

Think of times when you might use data and probability
outside the classroom.
What have you learned in this unit that will help you?
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Transformations

e draw shapes in the first quadrant
of a Cartesian plane

e draw and describe images on a
plane after single transformations

e draw and describe images after
combinations of transformations,
with and without technology

e create a design by transforming
one or more shapes

e identify and describe
transformations used to produce
an image or a design



successive translations

successive rotations

successive reflections

versity of British Columbia
/ + Describe the photographs you see. .

«  Which transformations are shown in the

I photographs?
* How did you identify the transformations?




Drawing Shapes on a
Coordinate Grid

10
. 9
Here is a plan for an "| Giant side
amusement park drawn on S
a coordinate grid. 7
Water Ride Roller Coaster
. A
What are the coordinates °
of the water ride? £ 5 S
. . . erris ee
The swinging ship? > 4
3
Food Court Games Area
N
1
Bumper Cars Swinging Ship
0 2 3 4 5 6 7 8 9 10
18] ;LUIItTﬁT

You will need 1-cm grid paper and a ruler.
Copy this grid.

g

Take turns.

Draw a shape on the grid.

Do not show your partner the shape.

Vertical axis
N WPROTONOOO

Describe the shape you drew and its position

to your partner.

o
5
o)
N

1 56 7 8 910

Your partner draws the shape as you describe it.

1
1

Compare shapes. What do you notice?

Show and Share

Talk with another pair of classmates.

Trade ideas for describing the position of a shape on a grid.
Did your shapes match exactly?

If not, how could you have improved your description?
How can you tell that two shapes match exactly?
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We can use ordered pairs to describe the position

of a shape on a Cartesian plane. Recall that the Cartesian

plane is often called a
» Aria is designing a rectangular playground coordinaie grid.
for a local park in Victoria.

To help plan the playground, Aria drew a rectangle on a coordinate grid.
She used the scale 1 square represents 2 m.

20
e B C
%5
21
8
£ g
>
4 A D
0 4 12 | 16 | 20
T

To describe the rectangle, we label its vertices with letters.
The letters are written in order as you move around the
perimeter of the shape.

We then use coordinates to describe the locations of the vertices.
Point A has coordinates (4, 6).

Point B has coordinates (4, 18).

Point C has coordinates (20, 18).

Point D has coordinates (20, 6).
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» Here are 2 strategies students used to find the length
and width of the playground.

+ Gwen counted squares.

There are 8 squares along the horizontal segment AD. ]

(en]

The side length of each square represents 2 m.

(o))

So, the playground has length:

8X2m=16m

(o]

Vertical axis
N
> =N (@E 0o g

N

There are 6 squares along the vertical segment AB.

The side length of each square represents 2 m.

So, the playground has width: 0

N
Y
o
N
o

6><2m:12m HIGIl-uﬁll'. axis

+ Jarrod used the coordinates of the points.

The first coordinate of an ordered pair tells ]

(e}

how far you move right.

(o))

The horizontal distance between D and A is:

20—4 =16

[e)

Vertical axis

So, the playground has length 16 m.

IS

o
N
—_
—
o
N
o

E
:

I could count

squares to check.

(o))

The second coordinate of an ordered pair

Vertical axis

(o]

tells how far you move up.

BN

The vertical distance between B and A is:

18—6=12 0 | ¢ 12 16 | 20

So, the playground has width 12 m. Hor{zantal axis
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1. Write the coordinates of the vertices of each shape.

al 40 b) 4 o 20
F \ e FRMERE
ﬂ"é o fo b 40 ™~
% s \ g g / ~_p
i \ ~ o ~ ol
1 K T G M=
0012345678091 0 ' o0l40 60 100 0 | 12 20
Horizontal axis Horizontal axis Horizontal axis
. Find the length of each line segment on this coordinate grid.
Describe the strategy you used.
21801, 9
S 0
% ! E(,6)  F(9,6
£
S 3
P D G H
T AdL1)
0 12345678910
Horiz "itP‘I“a*‘is
. Copy this grid. [
a) Plot each point on the grid. 0 ;;
A(10,5) B(5,15) C(10, 25) % 20
D(20, 25) E(25,15) F(20,5) 215
b) Join the points in order. Then join F to A. s 12
¢) Describe the shape you have drawn. 3
] ) 0 5 1015202530
. Draw and label a coordinate grid. Horizontal axis
a) Plot each point on the grid.
What scale will you use? Explain your choice.
J@4,2) K(4,10) L(10,12) M(10, 4)
b) Join the points in order. Then join M to J.
Describe the shape you have drawn.
. Draw a shape on a coordinate grid.
Each vertex should be at a point where grid lines meet.
List the vertices of the shape, in order.
Trade lists with a classmate. Use the list to draw your classmate’s shape.
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6. Draw and label a coordinate grid.
a) Plot each point on the grid.
What scale will you use?
Explain your choice.
A(10,30) B(35,30) C(35,15) D(10,15)
b) Join the points in order. Then join D to A.
Describe the shape you have drawn.
¢) Find the length of each side of the shape.
Show your work.

7. Draw and label a coordinate grid.

a) Plot the points A(5, 1) and B(5, 5).
Join the points.

b) Find point C so that AABC is isosceles.
How many different ways can you do this?
Draw each way you find.

Write the coordinates of C.

How do you know each triangle is isosceles?
¢) Find point D so that AABD is scalene.

Show 3 different scalene triangles.

Write the coordinates of D.

How do you know each triangle is scalene?

8. Draw and label a coordinate grid.
a) Plot these points: E(5, 1), F(3, 3), G(5, 6)
b) Find the coordinates of Point H that forms Kite EFGH.
Explain the strategy you used.

9. The points A(10, 8) and B(16, 8) are two vertices of a square.
Plot these points on a coordinate grid.
a) What are the coordinates of the other two vertices?
Find as many different answers as you can.
b) What is the side length of each square you drew?

How do you decide which scale to use when plotting a
set of points on a grid?
Is more than one scale sometimes possible? Explain.
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Transformations on a
Coordinate Grid

>

iy
N

Translations, rotations, and reflections
are transformations. ¢

—
® | OO
O
1$)
0O
o
O

[e)]

* Which transformation moves Quadrilateral
ABCD to its image, Quadrilateral NMQP?

IS

N

* What are the coordinates of the vertices
of the quadrilateral and its image?

I

oriz I|W1h

You will need:

* scissors * tracing paper

+ Shape Cards + Transformation Cards
+ coordinate grids

It’s a Transforming Experience!

» Cut out the Transformation Cards and the
Shape Cards. Shuffle each set of cards.
Place the cards face down in separate piles.
» Player A takes one card from each pile.
On the grid, Player A:
- draws and labels the shape described
on the Shape Card
- draws and labels the image of the shape after the
transformation described on the Transformation Card
» If you are able to draw the image of the shape, you score 2 points.
If you are not able to draw the image, you score no points.
» Switch roles. Continue to play until each player has had 4 turns.
The player with more points wins.

Show and Share

Share your work with another pair of students.
What strategies did you use to draw the images?
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Translation

Triangle ABC was translated

5 squares right and 2 squares down.
Its translation image is AA'B'C'.

—

Vertical axis
“NWHAROTONOOO

Al

Vertices of Vertices of
AABC AA'B'C’ 12345678910

A(1, 5) A'(6, 3) Horizontal axis

o

B(1, 9) B'(6, 7)
C@4,7) C'(9, 5)

Point A’ is the image
of point A.
We write: A’

Each vertex moved 5 squares right and We say: “A prime”

2 squares down to its image position.

After a translation, a shape and its image

face the same way.

The shape and its image are congruent.

That is, corresponding sides and corresponding
angles are equal.

We can show this by measuring.

Reflection

Quadrilateral JKLM was reflected in a vertical 1 Iinfcle 01;

. . . r n
line through the horizontal axis at 5. e

Its reflection image is Quadrilateral JK'L'M'. K K’

Vertical axis

Vertices of Vertices of
Quadrilateral JKLM | Quadrilateral J’K'L'M’

J J’
M M’

“NOPLrTTONOO©O

0 12345678910
Horizontal axis

Each vertex moved horizontally so the distance between
the vertex and the line of reflection is equal to the distance
between its image and the line of reflection.
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After a reflection, a shape and its image face opposite ways.

The shape and its image are congruent.

We can show this by tracing the shape, then flipping the tracing.
The tracing and its image match exactly.

Rotation

When a shape is turned about a point, it is rotated.
A complete turn measures 360°.

360°

A rotation can be
clockwise or
counterclockwise.

So, we can name fractions of turns in degrees.

1 . 1 . 3 .
A4 turn is A 5> turniis A4 turn is

a 90° rotation. a 180° rotation. a 270° rotation.

. 3 .
Trapezoid PQRS was rotated a 7 turn clockwise about vertex R.
Its rotation image is Trapezoid P'Q'RS'.

After a % turn clockwise, the reflex
angle between RS and RS’ is 270°.

Vertical axis
“ NDW 01 OO N 0O OO

o

12345678 910
Horizontal axis
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Vertices of Vertices of
Trapezoid PQRS Trapezoid P’Q’R§’

P@, 9) P'(4, 4)
Q(5, 9) Q'(4, 6)
R(6, 7) R(6, 7)

2, 7) S'(6, 3)

The sides and their images are related.

For example,

+ The distances of S and S’ from the point of
rotation, R, are equal; that is, SR = RS'.

+ Reflex £SRS’" = 270° which is the angle of rotation.

After a rotation, a shape and its image may face
different ways.

Since we trace the shape and use the tracing to get
the image, the shape and its image are congruent.

Use tracing paper or a Mira when it helps.

1. Copy this triangle on a grid.

a) Draw the image of ADEF after the translation
6 squares left and 1 square down.

b) Write the coordinates of the vertices
of the triangle and its image.
How are the coordinates related?

¢) Another point on this grid is G(10, 2).
Use your answer to part b to predict the
coordinates of point G’ after the same
translation.

298

Since R is a vertex
on the trapezoid and its
image, we do noft label the
image vertex R'.

10
9
TN

8
2 - [ R\,
8 .| s )
E:
£,
> 3

2 S

1

0l 12345678910

Horizo ntfj_?xif

Vertical axis

O “NWAION®O©O

D

.

F

12345678910
Horizontal axis
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2. Copy this triangle on a coordinate grid. )
a) Draw the image of ASTU after a reflection
in the line of reflection.
b) Write the coordinates of the vertices of the triangle
and its image. Describe how the positions
of the vertices of the shape have changed.
¢) Another point on this grid is V(4, 3).
Predict the location of point V'’
after a reflection in the same line.
How did you make your prediction?

U
) \//
T line of
reflection

Vertical axis
o —“NOWAOONXOO©O

12345678910
Horizontal axis

3. This diagram shows a shape and its image
after 3 different transformations.

14

12

=

6

B =

0 2 4 6 8 10 12 14
Horizontal axis

Vertical axis

Identify each transformation.
Explain how you know.

a) the shape to Image A

b) the shape to Image B

¢) the shape toImage C

4. Copy this quadrilateral on a coordinate grid.
Trace the quadrilateral on tracing paper.
Draw the image of the quadrilateral after
each rotation below.

Write the coordinates of the vertices.
a) 90° clockwise about vertex B ‘
b) 270° clockwise about vertex B e
¢) 270° counterclockwise about vertex B TZ(

~N ®© © D

al-axis

[os)

N ark:
A A1 01}

(W)

- N WD

o
N

D
(es}

I

1 56 7 8 910

Unit 8 Lesson 2 299



5. Copy the rectangle and its image on
a coordinate grid.
a) Describe as many different transformations
as you can that move the rectangle to its image.
b) For each transformation:
+ Label the vertices of the image.
+ Describe how the positions of the vertices
of the rectangle have changed.

Image

D C
12345678910
Horizontal axis

Vertical axis
o —“NOARAGOIOONOO©O

6. A quadrilateral has these vertices:
Q(5,2),R(4,5),5(9,4),T(6,3)
Draw the quadrilateral on a coordinate grid.
For each transformation below:
* Draw the image.
+ Write the coordinates of the vertices
of the image.
+ Describe how the positions of the vertices
of the quadrilateral have changed.
a) a translation of 3 squares left and 1 square down
b) a rotation of 90° clockwise about vertex S
¢) areflection in the horizontal line through the
vertical axis at 6

7. Copy this pentagon on a coordinate grid.

Write the coordinates of each vertex.

For each transformation below:

~N ® © D

+ Draw the image.

+ Write the coordinates of the vertices of the image.

+ Describe how the positions of the vertices

Véﬁ; al-axis

of the pentagon have changed.

“— MWk oo
B

a) a translation 2 units right and 3 units up

b) a reflection in the vertical line through

o
INCY
o

. . > 345678 91
the horizontal axis at 5 A )

Horizo n*FLTXLf
c¢) a rotation of 90° counterclockwise about P

How does a coordinate grid help you describe a
transformation of a shape?
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We can use geometry software to
transform shapes.

Use dynamic geometry software.

Open a new sketch.

Display a coordinate grid.

Move the origin to the bottom left of the screen.
Check that the distance units are centimetres.

If you need help at any time, use the Help menu.

Translating a Shape

Construct Quadrilateral ABCD.

Record the coordinates of each vertex.
Select the quadrilateral.

Translate the quadrilateral 5 squares right
and 3 squares down.

Label the vertices.

Write the coordinates of the vertices

of the translation image.

Print the quadrilateral and its image.

Reflecting a Shape

LEsSON Focus | Use a computer to transform shapes on a grid.

Construct AEFG.

Record the coordinates of each vertex.
Select one side of the triangle

as the line of reflection.

Select the triangle.

Reflect it in the line of reflection.

Label the vertices.

Write the coordinates of the vertices
of the reflection image.

Print the triangle and its image.
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Rotating a Shape

+ Construct Rectangle JKLM.
Record the coordinates of each vertex.
« Select a vertex of the rectangle
as the point of rotation.
+ Select the rectangle.
+ Rotate it 270° counterclockwise.
« Label the vertices.
«  Write the coordinates of the vertices
of the rotation image.
* Print the rectangle and its image.

1. Construct a different shape.
Label its vertices.
Record the coordinates of each vertex.
a) Choose a translation.
Translate the shape.
b) Choose a reflection.
Reflect the shape.
¢) Choose a rotation.
Rotate the shape.

For each transformation image:

+ Label, then write the coordinates
of the vertices.

« Describe how the positions of the
vertices of the shape have changed.

* Print your work each time.

Do you prefer to transform a shape using geometry software
or using paper and pencil? Explain your choice.

302
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Successive Transformations

Which type of transformation does this

diagram show?

. . Image C
Describe a transformation that moves

the shape directly to Image C. Image B

Image A

Shape

You will need an 11 by 11 geoboard, 3 colours of geobands,
a Mira, tracing paper, and grid paper.

Transformation Challenge

» Player 1 uses a geoband to make a shape.
Player 2 names a transformation.
Player 1 uses the transformation to make Image A.
With Image A as the shape, he then uses the same
transformation to make Image B.
If the transformation cannot be done twice,
Player 2 loses 1 point.

» Player 1 draws the shape and its images
on grid paper.
He then names a single transformation
that would move the shape directly to Image B.
Player 1 scores 1 point for each correct
transformation he names.
Player 2 uses the geoboard to check.

» Players switch roles and repeat.

» The first player to get 10 points wins.
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Show and Share

Share your transformations with another pair of students.

What strategies did you use to identify the single transformations?
What do you know about a shape and each of its images?

How can you show this?

The same transformation can be applied to a shape more than once.

» When a shape is translated two or more times,
we say the shape undergoes successive translations.
The same translation may be repeated, as shown
at the top of page 303, or the translations may be different.

The same is true for rotations and reflections.

» Trapezoid PQRS undergoes successive rotations:
 Itis rotated 180° about vertex R.
« Then, its image is rotated 90° clockwise about
its top right vertex.

10 10

9 9

8 8

7 7

6 6

I~ =~ Qr P’

2 Q R a Q )

‘2’ ; Rl @

1 P S 1 P S

0 2345678910 0 2345678910
Horizontal axis Horizontal axis

To find the image after the first rotation:

« Trace Trapezoid PQRS on tracing paper.

+ Rotate the tracing 180° about R.

« Mark the positions of the vertices of the image.
« Draw the rotation image.

+ Label the vertices P'Q'RS'.
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To find the final image:

+ Trace Trapezoid P'Q'RS'.

+ Rotate the tracing 90° clockwise about its top right vertex, P’.
« Mark the positions of the vertices of the image.

« Draw the rotation image.

+ Label the vertices P'Q"R"S".

10 an

9 : O

8 R

7

6 Q"

I~ Qr D’

:A: > " Read Q" as “Q double prime.”

3 Q ,

5 R |Q

1 P S

0 2345678910
Horizontal axis

The trapezoid and both its images are congruent.
That is, corresponding sides and

corresponding angles are equal.

We know this because we traced the

trapezoid each time. A_E
» Hexagon A"B"C"D"E"F”is the image D~
of Hexagon ABCDEF after two FFE
successive reflections. B+
o\ D”
B A

To identify the reflections:

+ Reflect the original hexagon so that the image of A | glliné of reflection
AF is on the same grid line as A"F" A
The line of reflection passes through side BC. D
+ Draw the reflection image of Hexagon ABCDEF. = :D © B
This is Image ABCD'E'F. : 4
cn D
You might need to use guess
and test or a Mira to find the . .
lines of reflection. ° A
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A'BCD’E'F’and A"B"C"D"E"F” face opposite ways and are equal distances from the

horizontal line halfway between E'F’and E"F".
So, this is the line of reflection.

Hexagon A"B"C"D"E"F”is the image of Hexagon ABCDEF
after a reflection in the line through BC, followed by a
reflection in the horizontal line halfway between E'F’ and E"F".

If we trace the hexagon and superimpose it on each image,
we see that they match exactly.
The original hexagon and both its images are congruent.

You will need grid paper, tracing paper, and a Mira.

1. Copy this quadrilateral on grid paper. Make:
a) 3 successive translations of 1 square right and 2 squares up
b) 3 successive reflections in the line through SR
¢) 3 successive rotations of 180° about vertex R

2. Copy this diagram on grid paper.

Draw and label both images each time.

a) Translate the quadrilateral 3 squares left and 2 squares down.
Then translate the image 1 square right and 3 squares down.

b) Reflect the quadrilateral in a line through BE.
Then reflect the image in the line PQ.

¢) Rotate the quadrilateral 90° counterclockwise
about vertex E. Then rotate the image 180° about point R.

3. Describe two successive transformations that

move AEFG to its image, AE"F"G".

Show your work.

A B N
m
EI
DC
F E E F
B F ||r|:]e(.3
eflecti
oY/l D”
n" AU
) R
P Q
B G
D
E
F)
R
0
g F"
Q
% 6
. 5
% 4 I G
S 3 E
2
HG F
0 » 34567891
HP"Z I"-tFl—F*IS
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4. Draw a triangle on grid paper.

a) Choose two successive translations, reflections, or rotations.
Apply the first transformation to the triangle.
Then apply the second transformation to the image.

b) Label the vertices of each image.

¢) What can you say about the triangle and the images?
How could you check this?

d) Describe a single transformation that would move
the triangle directly to its final image.

5. a) Describe two successive transformations that move the octagon
to its image.

~N 0 © O

is

n

i

vorulal a

\/,

Shape

“ N Wk oon

o
~

4 56 7 8 910

Horizo niFLijf

b) Can you find two other successive transformations?
Explain.

6. The coordinates of a shape are:
A(3,2) B(3,6) C(5,6)
D(6, 4) E(5,3) F(5,2)
« The shape is translated 3 squares right and 1 square up.
« Then, the image is translated 2 squares left and 2 squares up.
* Then, the image is translated 1 square left and 3 squares down.
What are the coordinates of the final image?
How have the positions of the vertices of the shape changed?
Explain.

Give a real-world example of successive:
+ translations + reflections *+ rotations
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Combining Transformations

You will need grid paper, scissors, and tracing paper.
Your teacher will give you a large copy of these pentominoes.
Cut out the pentominoes.

What’s My Move?

» Each of you chooses 1 pentomino.
Draw or trace your pentomino

on the grid paper.

Trade grids and pentominoes with your partner.

» Select and record 2 different transformations.
Keep the transformations secret

from your partner.

Apply one transformation to your
partner’s pentomino. |
Then apply the second transformation

to the image.

Draw only the second image. |
Return the grid to your partner.

» |dentify the combined transformations
that moved the pentomino to the final image.
You score 1 point if you identify the transformations correctly.

» Repeat the game as many times as you can.
The person with more points wins.

Show and Share

Share your transformations with another pair of students.

What strategies did you use to identify your partner’s transformations?
In each case, are the pentomino and each of its images congruent?
How can you tell?

308 LEssoN Focus | Predict and identify the image of a shape after two or more transformations.



A combination of 2 or 3 different types of ]
transformations can be applied to a shape.

» To find the final image of Rectangle ABCD
after a rotation of 180° about C, followed
by a reflection in a vertical line through 6
on the horizontal axis:

Vertical axis
N WHrArOTONOOO

o

12345678910
Horizontal axis

Trace Rectangle ABCD on tracing paper.
Rotate the tracing 180° about C.

Mark the positions of the vertices

of the rotation image.

Draw the rotation image.

Label the vertices AB'CD'.

Vertical axis
“ N WHAOOITO~NO®WOWO

B’ A’
1234567 8910
Horizontal axis

o

Draw the line of reflection through 6 on line of reflection
the horizontal axis. Reflect the rotation
image in the line of reflection.

Each vertex of the reflection image is
the same distance from the line

of reflection as the corresponding vertex
on the rotation image.

The shape and both images are congruent. Bl A | A B
12345678910

Horizontal axis

D C D// CN

Vertical axis

“ NDNWHOOTONOOO

o

» Kite W”X"Y"Z"is the image of Kite WXYZ z
after two transformations.

-
<
<
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To identify the transformations: z
Work backward. 24
Kites WXYZ and W”X"Y”Z" face opposite ways.
This suggests a reflection.

A possible line of reflection is the horizontal line
1 square above X’

-
<
<

1

<

<

line of reflection x”

Draw the reflection image of Kite W”X"Y"Z". N” \&
This is Kite W'X'Y'Z'. z"
Kites WXYZ and W'X'Y'Z’ face the same way. z

This suggests a translation. we Ny £

To go from X' to X, move 4 squares left VAR Y
and 1 square up. 14 Y

So, to move Kite WXYZ to Kite W"X"Y"Z" | g
we translate 4 squares right and 1 square down,

. . . ! WII Y”.
then reflect in the horizontal line )
, zZ"
1 square below X.
This is one combination of transformations that moves
the shape to its final image.
Often, more than one combination is possible.
You will need grid paper, tracing paper, and a Mira.
1. a) Copy the quadrilateral on grid paper. N
+ Translate the quadrilateral 3 squares right. a B
« Then rotate the translation image 90° - -
clockwise about point Q. - 1 la
b) Draw and label both images.
¢) What can you say about the quadrilateral and its final image?
How can you check?
2. a) Copy the hexagon on grid paper. .
+ Translate the hexagon 2 squares left and 3 squares down. re'}{;e:ﬁr)n

+ Then reflect the translation image in the line of reflection.

b) Draw and label both images.

¢) How can you check that the hexagon and both images

are congruent?
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3. a) Copy the octagon on a coordinate grid.
+ Reflect the octagon in the line of reflection.
« Then rotate the reflection image 270°
counterclockwise about P.

b) Draw and label both images.

¢) What are the coordinates of the vertices
of the final image? > 5 7 8 910

d) Are the octagon and its final image congruent? Horizontal axis
How do you know?

ury

o

ine of reflection

Vertical axis
HNWPRARITONDODOODO

o
N
5
)
n
o))
O
~
o

4. Draw and label a quadrilateral on grid paper.
a) Choose two different transformations.
«  Apply the first transformation to the quadrilateral.
« Then apply the second transformation to the image.
What can you say about the quadrilateral and its images?
How can you check?
b) Use a different colour.
Apply the transformations from part a in the reverse order.
¢) Compare the final images from parts a and b.
Does the order in which transformations
are applied matter? Explain.

5. Triangle A"B"C"is the image of AABC

after 2 transformations.

a) Describe a pair of transformations that move
the triangle to its final image.
Show your work.

b) Can you find another pair of transformations?
If your answer is yes, describe the transformations. s 67 8 01
If your answer is no, explain why not. fori onqaﬁiiq

—
os)

Vertical axis
AN OWRAROITONOOO

o
5
O
n

6. Describe a pair of transformations that move
the shape to its image.
Find as many pairs of transformations as you can.

mage

Shape
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First Nations Art

Many First Nations artists use beads and
braiding in their work. They produce many items,
including jewellery, belts, purses, moccasins,
and mukluks. We can often see transformations
in the designs used by these artists.

What transformations do you see in the beading
on these mukluks?

- /

7 The coordinates of the vertices of a pentagon are:
A(7,3) B(6,4) C(6,5) D(7,6) E(8,5)
The pentagon is translated 5 squares left and 3 squares up.
Then, it is reflected in a horizontal line through (0, 5) and (10, 5).
Then, it is translated 2 squares right and 2 squares up.
a) What are the coordinates of the final image?
b) What do you notice about the pentagon and its final image?

8. Describe a pair of transformations 16
that move the shape to each image. N
Can you find more than one pair EX
of transformations for each image? e
. 2 10
Explain. E Shape
a) Image A 88
b) Image B E 6
¢) ImageC 4
) O
2

0 2 4 6 8 10 12 14 16
Horizontal axis

Suppose you know the location of a shape and its final image after
2 transformations.
What strategies can you use to identify the transformations?
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Creating Designs

You will need tracing paper and scissors.
Your teacher will give you a large copy of these shapes.

/A

@Y«

Cut out the shapes.

B C D

» Choose one shape. Make sure it is different
from the shapes chosen by others in your group.
Trace copies of the shape to make a design.
Think about translations, rotations, and reflections.
Colour your design.
Write to explain how your design can be created
by repeatedly transforming the shape.

» Repeat the activity.
This time, try to make a design using 2 different shapes.
Write to explain how your design can be created by repeatedly
transforming the 2 shapes.

Show and Share

Compare your designs with those of a classmate who used the same shapes.
Did you use the same types of transformations? Explain.
Do your designs look the same? Why or why not?

LESSON Focus | Use successive transformations to create and analyse designs.
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We can use transformations of one or more shapes to create a design.

» Calum designed this logo for his local cycling club in Comox Valley, BC.

When creating the logo, Calum worked on a coordinate grid.

There are many transformations in his design.
One possible set of transformations used to create the design is:

Start with Triangle A. [
Reflect the triangle in its sloping side to get Image B. ; N R N
Translate Triangle A two squares up to get Image C. P 8
Reflect Image Cin its sloping side to get Image D. s ; F
Continue to translate and reflect in this way jé 5 5
to get Images E, F, G,and H. S
Or, translate C and D together 2 squares up, twice. ; B

1 " line|of reflection
Translate Image G two squares right to get Image |. 0 2345678 910
Reflect Image | in its sloping side to get Image J. Horizontal axis

Continue to translate and reflect in this way to get
Images K, L, M, and N.
Or, translate G and H together 2 squares right, 3 times.
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To create the letter C:

Start with the red rectangle.
Rotate the rectangle 90° counterclockwise
about point (5, 5) to get Image P.

Rotate the red rectangle 90° clockwise
about point (5, 3) to get Image Q.

Calum may have used other possible sets
of transformations to create his design.

10
9
8
2 Z . .
o] Point|of rotation
—— 0
S5 e
54
>
3
o ( Q
1 Paint|of rotation
0 345678 910
Horizontal axis

1. Explain how you could use transformations to make each design.

a)

b)

c)
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2. Draw a shape on grid paper.
Transform copies of the shape to create a design.
Describe the transformations you used.

3. Recreate this design.

Identify the original shapes.
Describe a set of transformations that could be used to
create the design.

4. a) Plot these points on a coordinate grid.

A(2,0) B(2,2) C(0,2) D(0,4)
E(2,4) F(2,6) G(4,6) H(4, 4)
1(6,4) J(6,2) K(4, 2) L(4,0)

Join the vertices in order. Then join L to A.

b) Translate the shape different ways to make a design.
Describe the translations you used.

¢) Use a different transformation to make a design.
Describe the transformations you used.

5. Wahaba designed this logo for her canoe club’s trip
to Bowron Lake Provincial Park.

She transformed copies of 2 shapes to create

the letter C. The letter C looks like it is made

from 3 overlapping canoe-like shapes.

a) What were the original shapes?

b) Describe the transformations that could
have been used to create the logo.

¢) Is another set of transformations possible?
If your answer is yes, describe
the transformations.

316 Unit 8 Lesson 5



6. Suppose you have been hired to create a logo

for a rock-climbing club in Squamish, BC.

a) Choose two or more shapes for your logo.
Create the logo by transforming copies of your
shapes on grid paper.

Colour your logo to make it attractive.

b) Identify the original shapes.

Describe the transformations you used.

¢) Describe how your logo represents the
rock-climbing club.

7. This is the Bear Paw quilt block.

a) Draw a coordinate grid.
Label the axes from 0 to 7.
b) Copy the quilt block onto the grid.
¢) The block can be made by transforming shapes.
+ Identify the original shapes.
+ Describe a set of transformations that
can be used to create the block.

When you see a design with congruent Look for designs at home that

shapes, hOV\{ do you decide which can be described using
transformations could have been used transformations. Copy each
to create it? design. Share the designs with

your classmates. Describe a
possible set of transformations
for each design.

Use an example to explain.
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You will need Pattern Blocks and a Mira.

Choose 3 Pattern Blocks, 2 the same and 1 different.
Arrange the 3 blocks to make a shape with exactly
1 line of symmetry.

Each block must touch at least one other block.
Trace the shape.

Draw a dotted line to show the line of symmetry.

Show and Share

Describe the strategy you used to solve the problem.
Could you make more than one shape? Explain.

You will need pentominoes, grid paper, and a Mira.
Choose 2 different pentominoes.

Arrange the pentominoes to create a shape

with exactly 1 line of symmetry.

Trace the shape and show the line of symmetry.

What do you know?

+ Use 2 different pentominoes.

+ Arrange the pentominoes to
make a shape.

* The shape must have exactly 1 line

of symmetry.

+ Make a table.

+ Solve a simpler
problem.

+ Guess and test.

+ Make an organized
list.

+ Use a pattern.

Think of a strategy to help you solve this problem.
* You can use guess and test to find a shape with

exactly 1 line of symmetry.
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Arrange the pentominoes to make a shape.

Use a Mira to check for lines of symmetry.

If the shape has no lines of symmetry

or more than 1 line of symmetry,

try a different arrangement to make a new shape.

Check your work.
Does your shape have exactly 1 line of symmetry?
How do you know?

Choose one of the
1. Draw lines of reflection to divide a piece of grid paper

into 4 congruent sections.

a) Draw Shape A in one section.
Reflect Shape A in one of the lines of reflection.
Label the image B.

b) Reflect Image B in the other line of reflection.
Label the image C.

¢) Describe a transformation that would

move Shape A directly to Image C.
How many different transformations can you find?

2. Repeat question 1.
This time divide the grid paper into 3 congruent
sections.

How does guess and test help you solve a problem?
Use pictures and words to explain.
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We can use geometry software and transformations

to make designs.

) If you need help at any time,
Use dynamic geometry software. use the Help menu.

Open a new sketch.

Display a coordinate grid.

Move the origin to the bottom left of the screen.
Check that the distance units are centimetres.

» To create a design:
Construct a rectangle.

Use the software to translate, reflect,
or rotate the rectangle.

Continue to transform the rectangle or an
image rectangle to create a design.
Colour, then print your design.

1. Construct two shapes.
Use transformations to create a design using the
two shapes.
Colour your design. st
|dentify and describe the transformations used
to make the design.

What are the advantages of using a computer to create a design?
Are there any disadvantages? Explain.
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Unscramble the Puzzle

In this game, you use transformations to put a puzzle together.

You will need 1-cm grid paper, scissors, a ruler, and a pencil.
Your teacher will give you a copy of a mixed-up puzzle.

Work with a partner.

» Use and describe transformations to move each
piece to its correct spot.
After you describe the transformation, cut out
the puzzle piece.
Write the transformation on the back of the piece.
Place the piece on the puzzle below.

» The game is over when the puzzle is complete.

©

Q@

~
>
>

(@)

~

Vertical aL(is

w

N

ury

0 1 2 3 4 5
Horizontal axis
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1.

show What You Knoy,

Draw and label a coordinate grid.
a) Plot each point on the grid.
What scale will you use? Explain your choice. Use tracing paper
A2,6) B(4,14) C(12,14) D@8,10)  E(10,2) when it helps.
b) Join the points in order. Then join E to A.
Describe the shape you have drawn.
¢) Find the length of the horizontal side of the shape.

Copy ADEF on a coordinate grid.

For each transformation below:

« Draw the image after the transformation.

+  Write the coordinates of the vertices of the image.

Vertical axis
“ N Whrod®

W)
m

« Describe how the positions of the vertices

o
N
o
&3}
~
o
—

of the triangle have changed.

a) a translation of 4 squares left and 1 square down Horiza "*fo‘if

b) a reflection in the vertical line through
the horizontal axis at 5
¢) a 90° counterclockwise rotation about vertex E

Copy octagon PQRSTUVW and its

image on grid paper.

a) Describe as many different Image
single transformations as you
can that move the octagon ST
to its image. R

b) For each transformation, label U
the vertices of the image.

D

= <

=

T
<
<

Copy this octagon on grid paper.
Draw and label both images each time.

a) Translate the octagon 2 squares right and 3 squares down.

Then translate the image 4 squares left and 4 squares up.
b) Reflect the octagon in a line through DE.

D!

Then reflect the image in the given line of reflection. F E

o : . line flecti
c¢) Rotate the octagon 90° clockwise about point F. In¢ o} rere¢tiq

J
Then rotate the image 180° about point J. '

d) What can you say about the octagon and all its images?
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5. a) Copy this hexagon on a coordinate grid. 10
+ Rotate the hexagon 180° about (4, 7). J g A8
+ Then, reflect the rotation image in a line through FE. X 7 cD
Draw and label both images. 32 A
b) What are the coordinates of the vertices E» g
of the final image? %’
6. a) Describe two successive transformations 0 12345678910
that move the shape to its image. Horizontal axis
b) Find as many pairs of transformations as you can.
Shape
Image
7. This design was formed by repeatedly transforming 2 shapes.
Is NIz
® s
85
54
213
2 M draw shapes in the first
! quadrant of a Cartesian plane
0 12 I_":’or‘:zfn:;xi 210 m draw and describe images
on a plane after single
a) Copy the design. transformations
Identify the 2 original shapes. m draw and describe images
b) Describe the transformations that could have after combinations of
been used to create the design. transformations, with and
c¢) Is another set of transformations possible? without technology
If your answer is yes, describe the transformations. M create a design by transforming
d) Use the 2 original shapes and transformations one or more shapes

to make a different design.
Describe the transformations you used.

identify and describe
transformations used to
produce animage or a design
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Hatley Castle, Victoria, British Columbia
Many buildings have interesting designs that show transformations.

Part 1

These patterns are found on buildings in Saskatchewan.
Identify the transformations in each pattern.

Brick pattern on the Performing Pattern on Bellamy Block in Herringbone brick pattern on former
Arts Centre in Moose Jaw Moose Jaw Bank of Toronto, in Assiniboia
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Part 2

Your work should show

Suppose a new building is to be constructed M accurate identification

in your city. of transformations

Design a pattern for the outside of the building. M a building pattern that uses

Sketch some shapes you could use in the pattern. transformations

Use the shapes you sketched. M a clear explanation of how

Use transformations to create a pattern. you constructed your pattern

Colour your pattern. M correct use of geometric
language

Part 3

Describe your pattern.

Describe the transformations you used

to create your pattern. el
Give the building a name.

Where on the building will this pattern be found? Explain.

How do you think transformations could be used by an architect,
a clothing designer, a bricklayer, or a landscaper?
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The Domino Effect

You will need dominoes, a metre stick, a stopwatch, and grid paper.

Part 1

» Begin with 20 dominoes.
Stand them on end, 3 cm apart. Use a stopwatch.
Push one domino at one end, so all the dominoes fall.
Time how long it takes them to fall.
Record the number of dominoes and the time in a table.

» Repeat with 30 dominoes, 40 dominoes, 50 dominoes,
up to 80 dominoes.

» Describe any patterns you see in the table.

» Predict how long it would take 120 dominoes to fall.
How did you make your prediction?

Part 2

Draw a graph to display the data in your table.

Explain your choice of graph.

Describe the graph.

About how long would it take 35 dominoes to topple?
What strategy did you use to find out?
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Display Your Work

Report your findings using pictures, numbers, and words.

Take It Further

Investigate different arrangements of dominoes.

What effect does placing the dominoes closer together
have on the time it takes them to topple? Explain.
Arrange the dominoes in a curve.

How long does it take them to topple?

Investigation
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cumulative Revijey,

. Mrs.Tetrault wants the students

in her Grade 6 class to read each
night. She said they should start at
5 min and add 3 min each night
until they reach 50 min.
a) Make a table to show the time spent
reading for each of the first 4 nights.
b) Write a pattern rule that relates
the night to the time spent reading.
c) Write an expression to represent
the pattern.
d) On which night will the students read
for 50 min?

. In the 2006-2007 season, the Western Hockey League had a total attendance

of 3519 007. Write this number in a place-value chart, then in expanded form
and in word form.

. Multiply or divide. Which strategies did you use?

a) 2.737 X5 b) 0.463 X 3 c) 14.025 X 4
d) 16.488 ~ 6 e) $1837 + 3 f) 0.133 = 7

. Sidney and his friends save money to go skiing

at Grouse Mountain. A daily lift ticket costs $37.00.
Sidney saves $5.45 each week for 7 weeks.

Does Sidney have enough money to buy a lift ticket?
How do you know?

. a) Use a ruler and a protractor. Draw a 35° angle.

Which type of angle did you draw?
b) What is the measure of the outside angle
in part a? How do you know?
How would you classify this angle?
c) Use tracing paper to copy the angle in part a.
Rotate the angle 2-1 turn counterclockwise about its vertex.

Measure the angle. What do you notice?
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6. Find the measure of each unknown angle without measuring.

10.

1.

a) b) c)

Write each mixed number as an improper fraction.
a) 25 b) 47 c) 33 d 12

Write each ratio in as many ways as you can.

a) snowshoes to snowboards

b) snowboards to snowshoes

¢) snowboards to snowshoes and snowboards
d) snowshoes to snowshoes and snowboards

Write 2 equivalent ratios for each ratio.
a) 5:3 b) 1:6 c) 4:7 d) 1:5

Use a ruler and plain paper to draw 6 different triangles.
Measure each angle.
a) Classify each triangle as acute, right, or obtuse.
Explain how you know.
b) Is any triangle isosceles or equilateral?
How do you know?

Bethany sent her pen pal in Baker Lake,
Nunavut, a stuffed animal. She packed the
stuffed animal into a box that measured
22 cm by 12cm by 15 cm.

What was the volume of the box?

Cumulative Review Units 1-8
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12.

13.

14.

15.

16.

What is your classmates’ favourite winter activity?

a) Make a prediction.

b) Design a questionnaire you could use to find out.
c) Ask the question. Tally the results.

d) How did the results compare with your prediction?

Would you use a line graph or a series of points to display each set of data?
Explain your choices.

a) the height of a corn plant as it grows

b) the life left in a light bulb as it burns

c) the population of your school over the last 10 years

This table shows the estimated grizzly bear Estimated Number
population on Alberta provincial land Year of Grizzly Bears
(excluding national parks) from 1996 to 2000. 1996 765

a) Draw a graph to display these data. 1997 776

b) Explain how you chose the vertical scale. 1998 807

c) Did you join the points? Explain. 1999 833

d) What conclusions can you make from the graph? 2000 841

Etienne has a collection of foreign coins.

He has 2 coins from Britain, 6 from Japan, 12 from Mexico, and 4 from China.
Assume all the coins have the same size and mass.

Etienne places the coins in a bag and picks one without looking.

a) List the possible outcomes.

b) What is the theoretical probability of each outcome?

« Etienne picks a Chinese coin. « Etienne picks a Mexican coin.

- Etienne picks a Canadian coin. - Etienne picks a coin that is not British.
Olivie surveyed the Grade 6 students in her school Number of
to answer this question: Use Students
What do you use the Internet for most often? E-mail 15
The table shows the data she collected. Chatting 18
a) Draw a graph to display these data. Downloading 12

Explain your choice of graph. Music
b) What do most students use the Internet for? Homework 8

How does the graph show this? Other
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17

18.

19.

20.

21.

Draw and label a coordinate grid.
a) Plot each point on the grid.
P(20, 20) Q(20, 60) R(40,70) S(60,
b) Join the points in order. Then join T to P.
What scale did you use? Explain your choice.
c¢) Describe the shape you have drawn.
d) Find the length of the vertical side of the shape.

Copy this shape and its image on grid paper.

a) Describe as many different single transformations
as you can that move the shape to its image.

b) For each transformation, label the vertices of
the image.

Copy the shape and the line of reflection

onto a coordinate grid.

Reflect the shape in the line of reflection.

Then translate the reflection image 5 squares down.
What are the coordinates of the final image?

Look at your answer to question 19.

Suppose you translated the shape first, then reflected
the translation image in the line of reflection.

What would the coordinates of the final image be?

60) T(50,10)

488
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Rhiannon designed this logo for her

—_

gardening club in Strathcona, Alberta.

She transformed copies of 2 shapes to

make a flower-like shape.

a) Copy the design.

Identify the 2 original shapes.

\fert cal axiE

b) Describe the transformations that could

have been used to create the logo.

= N O~ 00O N O © D

c¢) Is another set of transformations possible?

If your answer is yes, describe the

o

2 3 4 5 6 7 8

9 10

transformations.

Ho rizont?I axis
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lllustrated Glossary

AM.: A time between midnight and just
before noon.

Acute angle: An angle that measures less

than 90°.
A

oo

Acute triangle: A triangle with all angles
less than 90°. All angles are acute.

Angle: Two lines meet to form an angle.
Each side of an angle is called an arm.
We show an angle by drawing an arc.

=&

angle

arm

Area: The amount of surface a shape or
region covers. We measure area in
square units, such as square centimetres
or square metres.

At random: In a probability experiment,
when picking at random, each outcome
has an equal chance of being picked.

Axis (plural: axes): A number line along
the edge of a graph. We label each axis
of a graph to tell what data it displays.
The horizontal axis goes across the

page. The vertical axis goes up the page.

Vertical axis

0 Horizontal axis

332

Bar graph: A graph that displays data by
using bars of equal width on a grid. The
bars may be vertical or horizontal.

Number of Days Vegetables Grow
before Harvesting

160
140
120
100
80
60
40
20

Number of Days

Vegetable

Base: The face that names an object. For
example, in this triangular prism, the
bases are triangles.

Benchmark: Used for estimating by
writing a number to its closest
benchmark; for example,

base

1. For whole numbers: 47 532 is closer
to the benchmark 47 500 than to the
benchmark 47 600.

47 532

47 500

, 1. 1
2. For fractions: 3 is closer to 3 than to
Oorto1.

" 47600

(SRR

1
3

3. For decimals: 0.017 is closer to 0.020
than to 0.010.
0.017

0.010

0.020



