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A Tour of Your Textbook

How is Mathematics 7: Making Connect:ons set up?

wowvwmegrawhill. cwlinksmeth? and follow the Links to
find oul mere about wind chill

Each chapter starts off with a Chapter Problem
that connects math and your world. You will be
able to solve the problem using the math skills that
you learn in the chapter.

Chapter Problem

The theemonweter reads ~19°C. The wind 15 from the
northwest ar 25 kovh. The radio wearher forecaster savs thar
thus gives a wind chill of —1%. This means i feels as cold as it
world om 4 calm day wich 3 remperamre of =19%C.

Whar pateerns or trends can you see m che wind chill chare?
Seart by Isoking diown the —10*C remperature column and
across the 25 kmh wind speed raw,

You are asked to Chaptar Problem L
_ i34 Teadicomally, paschorack: crls waze mace | The Chapter Problem Wrap-Up is at the end of
answer questions by sewing togerher squarc of sectangular the chapter, on the second Practice Test page
preces of fabric. Modern designs use many t '
related to the dufferent shapes.

Chapter Problem Wrap-Up

problem chroughout
the chapter.

Pamerns thar use a varsery of shapes are more mteresung.
Diesign a pateern frr the Fronr of your binder, or for another

| stmiilar purpose. You may draw it on paper, and then creare ir
wsing pieces of eoloured tissue paper, fabnc, wood, or other

‘ materials you chonse

Your panern block should include
* rwo differem quadrilarezals

* two different triangles

® some congruent figures

u} Lige all the geometric shapes thar you
can find in the pacchwork quilt shown.

&) Demgn your own paschwork quilp » some similar figures

Comtaining 4t leasr 20 parches. Include at I

least two different rypes of quadrilaterals Write an e-mail 1o a friend gving a briel dese ription of your design.

Draw the design in your norebook. | Lit it genmetric propemes.

4

The Get Ready pages provide a brief review The numbered
of skills from previous grades thart are sections often start
important for success with this chapter. with a photo to

connect the topic 1o a
real setting. The
purpose of this

Lina Sapaprty The 48 4n by s bl ey B o Lo

D i toerdire introduction is to help O G S

vkt T b wpmcnl s 1w W £1 B

you make connections
between the math in
the section and the
real world, or to

3 S0 R i e sl
Fure el B
e (P e

P

make connecticns to
previous knowledge. " s

it s -
wooas w et @ ek @ss w e @120t

R

X MHR * A Tour of Your Textbook




A three-part lesson follows.

Discover the Math

How can you tell H two triangles ars congruant?

1. Om grid paper, draw any recanglke andone
diagonal. Qi our the owo wiangles formed —4-d.

The perimener it che total disrance arovnd the outside

a
two-dimensicaal thape.
@& Perimeter i measured in lineac units, such an millimet
5 and Xik

Check Your Understanding

Practise
For help with quastions 3 to §, refar to the
Example.
3. Zo# drew these parallelograms on
centimeure grid paper. Calculate the
area of each one.

A< 22 Tama 18 cakulating the perimeter
Tl of 5 shape, She writes:
Feol2xl+{2xw
P=|Z2x5cm)+[2=3am)
u} Draw and iabel che shape.
b} Find the perimeter
& Explain how vou know vour answers

The first part helps you find answers to the key question.
* An activity is designed to help you build your own understanding
of the new concept and lead toward answers to the key question.

s+ Examples and Solutions demonstrate how to use the concept.

* A summary of the main new concepts is given in the Key Ideas box.

* Questions in the Communicate the Ideas section let you talk or write
about the concepts and assess whether you understand the ideas.

o Practise: these are straightforward questions to check your
knowledge and understanding of what you have learned.

e Apply; in these questions, you need to apply what you have learned
to solve problems.

» Extend: these questions may be a little more challenging and may
make connections to other lessons.

The last Apply question in cach set of questions is designed to assess
your level of success with the section. Everyone should be able to
respond to at least some part of each . question.

Numbered sections that have a green tab are based on the use of
technology such as scientific calculators, spreadsheets, or The
Geometer’s Sketchpad®.

Some numbered sections are followed by a Use Technology feature.
This means some or part of the preceding section may be done using
the technology shown.

A Tour of Your Textbook « MHR xi




How does Mathematics 7: Making Connections help you learn?

Understanding Vocabulary

Key words are listed on the Chapter Opener. Perhaps you already know the
meaning of some of them. Great! If not, watch for these terms highlighted the first
time they are used in the chapter. The meaning is given close by in the margin.

Key Words { S . b poHtive Integer

inu . " Positive integers | | - onw of the numbers
g - \ areaboveo ) OQ & +1, 42, 43,
positive integer et o+

negative integer 43

oppoesite integers
zero principle

+2
=
' St e 1
MUMBErS art kanly spdced
| ™he integers Incrasse uPNIrd..‘L\ ] 0
;o theydecwsedownwad | O

L R -

+1

-1

-2

Literacy Connections provide rips

Literacy Connections
to help you read and interpret

Reading Diagrams

items in math. These tips will help e e e
. . rhght angles. or 90°,
you in other subjects as well. 1o #ach other.

Understanding Concepts Livco.. v
The Discover the Math activity is
designed to help you construct your
own understanding of new concepts.
The key question tells you what the
acevity is about. Short steps, with
illustrations, lead you to be able to
make some conclusions in the last
step, the Reflect question,

How ean you add fractions using manipulatives?

1. Allison used pattern blocks 10 make 1. Here is how she started.

2. There are acleast § different ways 1o make 1 whole hexagon using
yellow hexagon, red erapezoid, blue chembus, and green tnangle
pattern blocks How many ways can you find?

3. Reflect How cam concrere marerials and diagrams heip rou represent
and add fractions?

xii MHR » A Tour of Your Textbook




The Examples and their worked Solutions
include several tools to help you understand the
work.

* Notes in a thought or speech bubble help you
think through the steps.

* Sometimes different methods of solving the
same problem are shown. One way may
make more sense to you than the other.

* Problem Solving Strategies are pointed out.

¢ Calculator key press sequences are shown
where appropriate.

The exercises begin with Communicate the
Ideas. These two or three short questions focus
your thinking on the Key Ideas you learned in
the section. By discussing these questions in a
group, or doing the action called for, you can
see whether yon understand the main points
and are ready o start the exercises.

The first few questions in Check Your
Understanding can often be done by following
one of the worked Examples.

Example 2: identify a Quadrilateral

A tertain quadeilateral has two pairs of opposite gides thar are equal
and parallel. The quadrilateral coneains no tight angles. Identify and

draw the quadrilaveral.

Solution
Method 1: Draw a Diagram
=l Al & =
+ - . -
Al : =4 = 5 v
*o - L.
—

- —
Onposite sides are mak lllt:;t?]
equal. This has right Opposite sides are €
angles. | need to ( equal, No 90° angles.

% change the angles / —

-

This is a paralleloge

>
A T

i _Q}. —
%

P i i i

| Or it could look like this.

'y Opposits sides are oqual
No 90 angies, All sides

\y 2r= the same length,
-

~

Thas is a rhoml

The quadnlateral muse be gither 2 parallelogram or a rhombus.

Medrod 2: Work Backward

Irateges
The quadrilaveral has two pairs of opposite gides paralkl. w’ l

ﬁ >( So, 1t a5 100 @ Lrapezoid or 2 Kies. Ew:!

X X

The quadrilateral containg no right angles.
So, it 15 not & square or a rectangle,

@ The side lengrh of 2 square represeits che squate roor of 2 nomber. H§ 0 H

I
& A perfect square is 2 mamber whose aquare 1001 15 @ natural - 1-3 E[ua
funmiber, 5o, %
@ The %" symbol indicates the squarc root of a number, =5
@ Communicats the deas

1. How does the diagram show the square root of 167
2. How could you use gnd paper, dbes, o blocks o

show that V36 a 67

3. Decide if 42 ks a perfect square. Show how you know.
a. 1zt possible ro find %6252 Explain and justify vour answer.

Chech Your Understanding ™

Practise
5. State the side lengrh of each square,

ﬂl“‘1 hl.:---
S m

For help with questions & and 7. refer to
Example 1
%. Find the tide lengrh of a square wuth
the green arca.
o 25 m?
Q100 kn?

b} 49 cm?
o ¥ m*

7. Usc a calewlator ro find the side length
of a square with the givan area.

For help with guestion & redfer 1o Exampie 2
& Decide if each number is @ perfect square.
Show how you know.
a) 16 b} 24
& 58 4y 225

9. Evaluare.
al Vet
b v 14
LRY T

10. Use 2 calcularor to evaluate.

3 Vel
by vEQT
& VIBGH
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What else will you find in Mathematics 7: Making
Connections?
Two special sections at the beginning of the book will help you to be successful

with the grade 7 course,

Problem Solving

This is an overview of the four steps you can
use to approach solving problems. Samples
of 12 problem solving strategies are shown.
You can refer back to this section if you need
help choosing a strategy to solve a problem.
You are also encouraged to use your own
strategies.

Get Ready
for Grade 7

Get Ready Mantally *

1. Which is greaeer? How do you know?
1.1

al 30, b <

d)% of % -

o 8} BF im

ar f

ESEERE N 2
[ R B
-
=y

[P [y T

Other Special Features

Did You Know?

Wars Kutt imaemted the word's first personal
<oamputer ib Ontanls in 1972 K was called the
MCM-70 Microcampoter. it had only 2 to 8
kllobyte: of random ascess memaory (RAM) snd
14 kikobsytes of read-only memory ROM)

Making Connections

Syremetry

Draw a line from any vertax af an equilatersl tria
the opposite side. The it a line of symmetny, You ¢
this line and the tide: march

1. How many nes of symmetry does an equilate

T o SO

b) Diraw ewo acher designs far papet
airplanes. Whar types of triangles
do they involve? Go w
wWiw. raigr il ey links/math 7
and follow the links if vor need
SOME SUZPASHIONE.

xiv  MHR = A Tour of Your Textbook

1 Fractions, Metric Units, Estimation

Did You Know?
These are interesting facts related to math topics you are learning.

Internet Connect
You can find extra information related to some questions on the
Internet. Log on to www.mcgrawhill.ca/links/math?

and you will be able to link to recommended Web sites.

How can you solve problems blee the four below? Compare yoor ideas
widh the siraregies thar are shown on the following pages.

Problem 1

Hord hat 160 m of lenting. She e it 1a fence off
A rectangular fleld for her horss to araze in, The
length of the fiekd & 30 m. How wide |1 the field?

Problem 2

Karja would like to go ghowin-thedak bowding
for har birthday The bowling alley charges 310 for
an lane plis $6 pat person. This inchudes bowding
shoe rentals. Marja’s mother can efford $40. Haw
sy Iriend: ean Marja Take bowling?

Get Ready for Grade 7

These six pages present a brief review of
basic concepts from earlier grades and

ways of thinking about the concepts.

2, State whether cach measurement is greacer
7 chan o less than 1 m. How do you know?

®) 1015 mn
ri AFbem + 28 em ) 400 mm + 55 cm

Making Connections

These activities link the current ropic to careers,
games, or to another subject.

D



Each chapter ends with a Chapter Review and a Practice Test. The chapter review
is organized by section number so you can look back if you need help with a
question. The test includes the different types of questions that you will find on
provincial teses: multiple choice, short answer, and extended response.

Task
These projects tollow each pair of
chapters. To provide a solution, you may

need to combine skills from multiple The Prisens, ¢ four-peeson band from Treland,
chapters and your own creativity. Scrigaing the sage. e i - il

Do for the drurmmer:
 bulld a ralsed rectangular
platform

and has an ares of 36 m*

The Prisms’ stage manager sends the .'\ : \ ‘ﬂ 7

following e-mail message. W - A
» pack with something to ﬁa

muffle vibrations i

« cover with black cloth ?
» decorate edges

Thanks .
RS, drummer likes sliver |

=T~

Reviews of the previous four chapters can be found following Chapters 4, 8, and 12.

Answers

Answers are provided o the odd-numbered Practise, Apply, and Extend questions,
as well as, Reviews and Practice Tests. Sample answers are given for questions that
have a variety of possible answers or that involve communication. If you need help,
read the sample and then try to give an alternative response.

Answers are omitted for the Try This and the Chapter Problem questions because
teachers may use these questions to assess Your progress.

Glossary
Refer to the illustrated Glossary at the back of the text if you need to check the
exact meaning of mathematical terms.

A Tour of Your Textbook +« MHR XV



How can you solve problems like the four below? Compare your ideas
with the strategies that are shown on the following pages.

Problem 1

Honi has 100 m of fencing. She uses it to fence off
a rectangular field for her horse to graze in. The
length of the field is 30 m. How wide is the field?

Problem 3

Rani is paid $7 per hour to baby-sit the
neighbour’s two children. Rani is saving for a new
bike. How many hours does he need to baby-sit to
earn enough money for the bike?

xvi  MHR ¢ Problem Solving

Problem 2

Marja would like to go glow-in-the-dark bowling
for her birthday. The bowling alley charges $10 for
one lane plus $6 per person. This includes bowling
shoe rentals. Marja’s mother can afford $40. How
many friends can Marja take bowling?

Problem 4

The corner store has five flavours of ice cream:
chocolate, strawberry, bubble gum, rocky road,
and orange fizz. How many different two-scoop
cones are possible?




People solve mathematical problems at home, at work, and at
play. There are many different ways to solve problems. In

Mathematics 7: Making Connections, you are encouraged to try
different methods and to use your own ideas. Your method may
be different but it may also worlk.

A Problem Solving Model

Where do you begin with problem solving? It may help to use the
following four-step process.

Read the problem carefully,
* Think about the problem. Express it in your own words.

® What information do you have?
* What further information do you need?
® What is the problem asking you to do?

-FE-—/

Select a strategy for solving the problem. Sometimes you need more

than one strategy.

» Consider other problems you have solved successfully. Is this problem
like one of them? Can you use a similar strategy? Strategies that you
might use include

- Make a model — Act it out

— Make an assumption - Make an organized list
- Make a picture or diagram - Work backward

— Find needed information — Make a table or chart
- Choose a formula - Use systematic trial

— Solve a simpler problem - Look for a pattern

* Decide whether any of the following might help. Plan how to use them.
— tools such as a ruler or a calculator
— materials such as graph paper or a number line

_@3_—/

Solve the problem by carrying out your plan.
¢ Use mental math to estimate a possible answer.

* Do the calculations.
® Record each step you are doing.
» Explain and justify your thinking.

Examine your answer. Does it make sense?
¢ [s your answer close to your estimate?

¢ Does your answer fit the facts given in the problem?

¢ [s the answer reasonable? If not, make a new plan. Try a
different strategy.

¢ Consider solving the problem a different way. Do you get
the same answer?

¢ Compare your method with that of other students.

Problem Solving « MHR  xvii



Problem Solving Strategies

Here are twelve strategies you can use to help solve problems. The chart
shows you different ways to solve the four problems on page xvi. Your
ideas on how to solve the problems might be different from any of these.

To see other examples of how to use these strategies, refer to the page
references. These show where the strategy is used in other sections of
Mathematics 7: Making Connectioss.

Problem 1 Honihas 100 m of fencing. She uses it to fence off a rectangular field for her
horse to graze in. The length of the field is 30 m. How wide is the field?

Other
Strategy Example FENTE

Make a model Use three 30-cm rulers and a piece of S pages 98, 122,
string 100 ¢cm long, Assume that each EEE— 153, 248, 253
centimetre represents 1 m.

30 +30+20+20=100
The width of the field is 20 m.

Make a picture or 30 + 30 = 60 pages 41, 62,
diagram The two lengths are 60 m. 105, 181, 411
100 - 60 = 40 ° oo
The two widths add to 40 m. ©
20 +20=40
One width is 20 m.

distance
around is
100 m

Choose a formula The formula for the perimeter, P, of a rectangle is pages 13, 168,
P=l+w+l+w 254
Substitute P = 100 and { = 30.
100 = 30 + w + 30 +
(=4 o

o (=}
Add these two numbers.

100 = 60 + 1 + wr
(=]
=

100 = 60 + 40
It is a rectangle. The

widths are the same size.
20 + 20 =40

The width of the field is 20 m.

xviii  MHR = Problem Solving




Problem 2

Strategy
Act it out

Work backward

Use systematic
trial

Marja would like to go glow-in-the-dark bowling for her birthday. The
bowling alley charges $10 for one lane plus $6 per person. This includes
bowling shoe rentals. Marja’s mother can afford $40. How many friends can
Marja take bowling?

Other
Examples

pages 134, 400

Here is $10 for
the lane. Add
$6 for 1 person.
That's $16.

Four more piles
of $6 give $40
altogether.

| used $10 and
then 5 times $6
to make $40.

For $40, five people can go bowling. Marja is one of the people.
She can take four friends.

It costs $10 for the lane. pages 62, 411
40 ~ 10 =30
This means $30 is left for the people.
Each person costs $6.
30 _
= =
$30 is enough for 5 people. One of these is Marja. She can take
four friends.

The cost 1s $10 plus $6 per person. pages 215, 406

Try 3 people: Try S people:

101‘3)(6 TOOIUW_She 10+5X6
=10+ 18 can take more ) =10+ 30
=28 000 friends. =40 o090

For $40, five people can go bowling. Marja is one of the people,
She can take four friends.

Problem Solving + MHR Xix



Problem 3 Raniis paid $7 per hour to baby-sit the neighbour’s two children. Rani is

saving for a new bike. How many hours does he need to baby-sit to earn
enough money for the bike?

Other
Example Examples

Strategy

Make an
assumption

The problem

does not say how much Rani's
new bike costs. | will assume that
he is saving for a racing bike that
costs about $350 including
taxes.

pages 167,225

Find the number of hours to earn $350.,
350
- = 50

Rani needs to baby-sit for 50 h to earn $350.

Find needed
information

The problem does
not say how much Rani’s new
bike costs. | found the price of
bikes in an advertising flyer.
The one | like costs
$210.

pages 171, 225

Find the number of hours to earn $210.
210
5 = 30

Rani needs to baby-sit for 30 h to earn $210.

XX MHR ¢ Problem Solving



Problem 4 The corner store has five flavours of ice cream: chocolate, strawberry, bubble
gum, rocky road, and orange fizz. How many different two-scoop cones are
possible?

Other
Strategy Example Examples

Solve a simpler  What if the only two choices were chocolate and strawberry? pages 126, 226
problem There are only 3 possible two-scoop cones:
chocolate with scrawberry, double chocelate, or double sirawberry

Ok, this gets me
started. Now | will make an
organized list of the possible pairs
for five choices. | don't think the
order of scoops of different
flavours matters.

Make an 1. chocolate + strawberry 6. strawberry + rocky road pages 127, 135
organized list o°° 2. chocolate + bubble gum 7. strawberry + orange fizz
3. chocolate + rocky road 8. bubble gum + rocky road
[ conithalca 4. chocolate + orange fizz 9. bubble gum + orange‘ﬁzz
show this 5. strawberry + bubble gum 10. rocky road + orange hzz

list in a tree
diagram.

There are 10 different combinacions of two scoops. A person
might choose two scoops of the same flavour. That makes 5 more
possibilities.

Fifteen different two-scoop cones are possible using the five flavours.

Make a table or chocolate | strawberry | bubble gum | rocky road | orange fizz |  Pages 192, 399
chart Baclae ; = " - = = "x - "
strawbey x X x x
bubble gum X X X
| rocky road X X
orange fizz X

Fifteen different two-scoop cones are possible using the five flavours.

Look for a loop means double T
= Possibilities pages 95, 105

ttern
pa 1 flavour ®cc 1 double = 1
2 flavours <C - .-SD 1 mixed + 2 doubles = 3
o From1te3isadd 2 3to6

ST - | is add 3, 6 to 10 is add 4.

3 flavours < e RD> 3 mixed + 3 doubles=6 e L
- 51 Bt nurnbers is one more each

4 flavours CC—.j--RD 6 mixed + 4 doubles = 10 time. The next number in
B = the pattern is 10 + 5.

00O =
Look for a pattern: 1, 3, 6, 10, ... . e ©

Fifteen different two-scoop cones are possible using the five flavours.

Problem Solving *+ MHR 1




ﬁﬁ:éﬁfﬁ? 1 Fractions, Metric Units, Estimation

? ?7;?-"}?
Get Ready Mentally "~

1. Which is greater? How do you know?

1 1 3 3 7 %
3)301‘4 b)40r4 u:);or—11
4 10 4 1 1 2
d)70r3 1=.n‘,I50r4 f)20r1

Get Ready by Thinking

Choose the most reasonable estimate in
questions 3 to 9. Share your estimates with
a partner. Explain your thinking.

3. The length of a newly sharpened pencil is

about
A 4cm B 18 ¢cm
C 74 mm D 18 mm

4, The mass of a calculator is about

A25g B 0.75 kg
c40g D 0.25 kg

5. The length of this textbook is about

A 8 cm B 120 cm
€ 230 mm D 150 mm

6. The shaded portion is

about I
2 2

A — B —
3 5
9 3

€70 4

2 MHR =« Get Ready for Grade 7

. The volume is about

. The total of this

2. State whether each measurement is greater
than or less than 1 m. How do you know?

a) 89 cm b) 1015 mm
¢ B80cm+28cm  d) 400 mm + 55 cm

1 em = 10 mm
T m= 100 ¢m
1g=1000 mg
1kg=10’009
1L=100{ mL

A3 mL 8 200 mL
CO5L D 125mL

. The height of your classroom door is about

A24m B 360cm
C420ecm P 1.4 m

lined paper $1.99
binder $3.49
pens $2.38
compasses set $2.95
backpack $9.97|

o

o
Estimate to the /o
nearest dollar.

sale, before tax, is
about

A §$17 B $20
c $10 b $71




Get Ready by Exploring

Erin's aunt baked a giant cookie for Erin‘s birthday, Because the
cookie was so large, Erin decided to eat it over

several days.

/Materials |
o BLM Get Ready 7A Exin's
Cookie

10. If Erin continues in this way, how much of
the original cookie will she eat on the
eighth day? How much will be left?

11. a) What patterns can you see as Erin eats
her cookie?
b) Make a diagram of the different sizes of
cookie pieces.

Get Ready by Reflecting

15. How would you describe a fraction? Use
words or pictures to explain five things you
know about fractions.

16. Use words or pictures to describe the
relationship between the following units of
measure.

a) millimetres, centimetres, metres, and
kilometres

b) millilitres and litres

¢) milligrams, grams, and kilograms

12. A regular cookie has a mass of about 12 g.
On the eighth day, Erin’s cookie was about
the size of a regular cookie. Estimate the
mass of Erin’s original cookie. Describe
how you estimated.

13. About how many regular cookies would
make up Erin’s cookie?

14. When will Erin finish eating her cookie?
Explain using words, manipulatives, or
pictures.

17. What do you consider to be a good
estimate? What advice would you give
a classmate who is having difficulty
estimating?

Get Ready for Grade 7 = MHR 3



Gﬁfa'ffi‘y N Multiplying and Dividing Decimals,

- Estimation

77??7’???

Get Ready Mentally * =

1. Solve. 4. 32 x 6 = 192, Use this fact to find each
a)32 x 10 b) 32 x 100 product.
¢ 32x0.1 d) 32 x0.01 a) 32 x 60 b) 3.2x6
) 32 x0.6 d) 3.2 x0.6
2. Solve.
a)32 + 10 b) 32 + 100 5. 3205 + 5 = 641. Use this fact to find each
¢} 32 + 0.1 d) 32 +0.01 quotient.
a)320.5 =5 b) 3205 + 50
3. Explain the rules you used in questions 1 €) 32.05+5 d} 3205 + 500
and 2.

Get Ready by Thinking

Choose the most reasonable estimate for 9. About how many
questions 6 to 12. Share your estimates with a millilitres of juice
partnet. Explain your thinking. are there
6. About how many altogether?
litres of paint are A 1600 mL B 1500 mL
there altogether? € 1700 mL D 1650 mL
A12L B 13 L
c 12.5L D 14.75 L 10. Heather divides 25 m of rope equally
among four people. About how many
7. About how many grams of candy are there metres of rope does each person get?
altogether? A7m B6m C€21m D 63m
11. Ali’s teacher asks him to divide a bucket of
centimetre cubes equally into nine plastic
A 600 bags. There are 758 centimetre cubes.
g ; .
C 480 ¢ About how many will be in each bag?

A BO B 90 C 85 D 7200
8. A model train travels seven times around a

6.5-m track. About how many metres does 12. In a four-person relay, the finish time was
the train wavel? 55.3 5. If each person ran for the same
A 43 m B 455 m length of time, for about how long did ¢ach

person run?
Alls B13s € 145 D i5s

€ 46 m D 42m

4 MHR » Get Ready for Grade 7




Get Ready by Exploring

Coach Doyle held tryouts for the school cross-
country team. Two students will make the team.
To help decide which ones, Coach Doyle looked at

the results from three special events.

Event 1: Students chose their favourite trail and ran as
many complete laps as they could without stopping.
Only complete laps counted.

= Carriff ran 3 iaps of a 2.6-km trail.

= Jeremy ran 2 laps of a 3.2-km trail.

» lenvan 4 laps of a 1.8-km trail.

= Meghan ran 6 laps of a 1.3-km trail,

= Ay ran 3 laps of a 2.1-km frail.

13. How far did each student run in Event 1?

14. How far did each student run in Event 27

Get Ready by Reflecting

17. Describe the relationship between the
number of decimal places in the numbers
you are multiplying or dividing and the
number of decimal places in the answer,
Use words or diagrams,

Event Z2: Students ran as much of a 1500-m course as
they could without stopping and recorded the distance
travelled.

= Carriff ran the entire course.

= Jeremy ran 0.75 of the course.

= lenran 0.65 of the course.

= Meghan ran 0.% of the course.

= Amy ran 0.8 of the course.

15. Organize the results in a way that would
help Coach Doyle decide who should make
the team.

16. Which two students would you recommend
for the team? Explain your choices.

18. How can estimation help you in your
calculations with decimals?

19. What advice would you give a classmate

who is having difficalty multiplying and
dividing decimals?

Get Ready for Grade 7 * MHR



Gfeofgrtae,ﬁd;y 3 Patterns With Natural Numbers,

Fractions, and Decimals

Get Ready Mentally n

P57

’

1. Identify the next three numbers in each

pattem,

a)3,5, 7, M M8
b)1,4,7, M, M, 0

) 3,13,23, W, M, N
d1,4,9, 16, 0,0 0
e)2,13,24, W, W, W
£)2,5,11,20, W, W m

Get Ready by Thinking

3. Explain what happens to the

input number to get the output

number.

a) | Input | Output
4 7
7 10
12 15

h) Input ~ Output

3 9

3 13

7 17
c) Input Output

2 &

A} L5

8 24

d) | Input - Output

4 9
10 21
3 7

6 MHR = Get Ready for Grade 7

Strategies

Look for a
patter

I

2. Identify the next three numbers in each |
pattern,

e

4’4’ 4’

mz7 30,33...
1

)1248...

3.5, 4%, 55,088

4. Create a pattern of your own and ask a
classmate to describe the pattern.

5. Look at the number line.
A B ¢ D E

) EIU e | ; 360

a) What number could each letter
represent? Explain your reasoning.

b) Where might 130 be on the number line?

¢) About how far apart are A and D?

d} Do you think C is greater than or less
than 100? Why?

Using Problem Solving Strategies

To learn about different problem solving
strategies, refer to the Problem Solving
section on pages xvi to 1. The orange banner
will help you find these pages. Refer to these
pages whenever you need help deciding on a
strategy to use to solve a problem.




Get Ready by
Exploring

Sharon was asked to find number patterns on
a hundred chart.
6. Describe a general pattern for each column.

7. Describe a diagonal pattern that you see on
your hundred chart.

8. Sharon said that the number 48 belonged

to only three different number patterns. Is
Sharon correct? Explain.

9. How many patterns does the number 65
belong to?

10. Describe a pattern that 84 belongs to.

Get Ready by Reflecting

16. Describe the most interesting pattern you
found.

17. Describe the most interesting pattern your
partner found.

11.

12.

13.

14.

15.

18.

(Materials |
+ pencil crayons

* BLM Get Ready 7B
Hundred Chart

Describe a pattern that 5, 7, 17, and 43
belong to.

What do the numbers 8 and 12 have in
common?

How many patterns could Sharon find
containing the number 18? Describe them.

Use your own hundred chart to find five
patterns. Use pencil crayons to show the
numbers that belong to each pattern.
Include a legend to identify the pattern for
each colour.

Work with a partner. Ask each other
questions about the patterns each of you
tound on your hundred charts.

What general statements can you make
about the patterns you found on your
hundred chart?

Get Ready for Grade 7 « MHR 7




Key Words

parallelogram
base

height
triangle
order of operations §
trapezoid

vertex
composite shape




CHAPTER 1

Measurement and
Number Sense

Have vou ever driven a go-kart or watched go-kart racing?

Look at the go-karts in the picture. What geometric shapes
do you recognize?

Participating in and watching go-kart racing can be lots of
fun. Many go-karters like to design and build their own
go-karts.

By the end of this chapter, you will be able to build your
own go-kart model and go off to the races!

Chapter Problem

Think about various parts of the go-karts in the picture.
How many pieces would you have to develop to design

L3
I your own go-kart?

\




Perimeter

Perimeter is the distance around the outside of a two-dimensional
shape or figure. It is measured in linear units.

Common linear units are millimetres {(mm)}, centimetres {cm),
metres {m), and kilometres (km).

What is the perimeter of this square? 5 o
The markings show which sides have equal lengths. T 57 cm
P="4+7+7+7 A
P=28

The perimeter of the square is 28 cm.

A regular polygon is a closed two-dimensional figure with all
sides equal and all angles equal. To find the perimeter of this
regular octagon, multiply the side length by 8.

Reading Diagrams
Short marks across two
or more identical sides
of a figure show that
these sides have equal
length.

P=8x3 i 25 4 b
P=24 1 R
9 .-\.
The perimeter is 24 cm. e
1. Find the perimeter of each shape. 2. For each regular polygon, state the number
a) o b) ; of sides. Then, find the perimeter.
| ]
- ~10mm 10m - 6m a) \ == _2em b} ! 11 mm
o I, \ 7L Jr
£ k= -{:.. ;"z 4
8m ==
Convert Between Metric Units
To convert between metric units, use the relationships in the table.
For example, T
@ [ 1am converting from metres to kilometres. | Metric Units
6000 m = 6000 km & | am converting to a larger unit, so | divide. 1 cm = 10 mm
1000 1 m=100cm
=6 km 1 m = 1000 mm
| am converting to a 1 km = 1000 m

34m=34x100cm <
= 340 cm

smaller unit, so | multiply.

10 MHR = Chapter 1




3. Convert each measure from metres to 4. Convert cach measure, as described.

kilometres. a) 9 m, to centimetres b) 12 km, to metres
a) 900¢ m b) 18 000 m ¢} 150 cm, to metres d) 0.5 km, to metres
¢) 1200 m d) 700 m e) 2.5 cm, to millimerres

Area

Area measures how much space a two-dimensional shape covers.
[t is measured in square units. Square units include square centimetres (cm?}, square
metres {m?), and square kilometres {km?).

One way to measure area is to count the number of square units inside the shape.

This square contains nine square centimetres. This rectangle contains 4 rows of six square
The area is 9 cm?. centimetres. The area is 24 cm?.
&em

3cm

R e | ey

I
Kl It

[
{
i
I
i

=
I
il
I

I' : : | 3am |
SO S S < : , 4 ¢m
A=sxs :
A=3x%x3 -
A=z9 A=Ixw
A=6x4
A=24
5. Find the area of each shape. Use two different methods.
a) 4em b) 2¢c c) 5eam L
i l i | i ] | .‘ ; ]
S e T | P
Uil IR L . = A (R feoe e I
" \ . . . : | .' :
5 | : : .' : 1 | 3m
----- e e LU }_-.-;..._._ R e e e e
: A ! } : i | {
______ Sy 5 * : I S N
| ] } "'—'."__ b
i | \ |
L) L ¥ 1
o T RN ) )
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¢ fre Perimeters of Two-Dimensional
Shapes

Focus on...
* perimeter

Ice cream stands like this
octagonal one are often found

» rectangles

* trapezoids )
« regular polygons in tourist areas. If the length of

each edge is 2 m, what is the
distance around the ice cream
stand?

Discover the Math "

How do you find the perimeter of various shapes?

1. Look at the table. Match the shapes to the photographs.
For example, shape 4 goes with photograph A.

Shape and Definition Mystery Object
1. Quadrilateral any four-sided A
figure
2. Parallelogram a quadrilateral
with opposite sides
parallel
3. Trapezmd a quadrilateral B

with just one patr
of apposite sides
parallel

4, Polygon a figure with three
or tore sides C

5. Regular polygon  a polygon with all
sides equal and all
angles equal

6. Regular hexagon a regular polygon
with 6 sides

7. Regular octagon  a regular polygon
with 8 sides

12 MHR « Chapter 1




2. Which shapes do not match any photographs? Sketch real-life
objects that have each of these shapes.

3. Reflect Describe how to calculate the perimeter of each type of shape.
What information would you need? How would you use this information?

Example 1: Distance Around a Race Track

Sarah enjoys go-karting. She enters a go-kart #
race where the track is close to rectangular J
a) Determine the perimeter of the track. 1 300 m
b) How many kilometres must Sarah drive in ‘
a 10-lap race? !

¢) How can you check your answer? 500 m
Solution
a) Method 1: Add Side Lengths " e — oy b 500 m
P = 500 + 300 + 500 + 300 b th"e\ -
P =1600 ,-) missing side |
The distance around the track is 1600 m. ‘}_\ ien/g‘zhs:_‘_ { 300 m 300'm
Method 2: Use a Formula = soom
Use the formula for the perimeter of a rectangle,
P=2xlh+(2xw )
P= (2- X 500) + {2 X 300) Strategies
P =1000 + 600 Choase a
P = 1600 i

The distance around the track is 1600 m. Add proper units to the final answer.

b) Find the total distance of a 10-lap race.
1600 m x 10 = 16 000 m = e -~
F ‘.‘\,/ \

/ Y
To convert to kilometres, remember that 1000 m = 1 km. ( . y \
. lam converting from

16 000 m = 16 000 km =16 km = @ 9 l/'\' metres to kilometres. /
1_000 \ I am converting to a
Sarah must drive 16 km to complete the race. > larger unit, so | divide.
\%-_/-J‘“-._H______,,-/“_“'---__/
<) One kilometre is the distance e
between Amar’s school and the /~ What is about 1 km

arena. The race distance is 16 times . _from your school?
that distance. — \\1\

1.1 Perimeters of Two-Dimensional Shapes « MHR 13




Example 2: Trapezoidal Window

Sarah wants to cut our a window in the shape of a trapezoid for the back
of her go-kart. What total length of cut must she make?

One length is not given.
The markings show that
the missing side is 60 cm.

Solution

P=12m+6é60cm+ 50 cm + 60 cm
P=120cm+60cm+50cm+ 60 cm < & < 1.2m=1.2x100cm
P =290 cm =120 cm

Sarah must cut 290 cm to make the window.

Example 3: Cost of a Hot Tub

This hot tub is in the shape of a regular octagon, It needs new padding

around its edge.

a) What length of padding is needed?

b) Padding costs $4.50 per metre. What is the total cost of padding the
sides of the hot tub?

! 1.5m

Solution

a) side length=1.5m
all sides are equal
number of sides = §
P=8x1.5
P=12 = Remember to

include units.

The length of padding is 12 m. The length of

my driveway is 12 m.
What does 12 m

b f ing: $4.
) cost of padding: $4.50 per metre mean to you?

length of padding: 12 m
4.50x 12 =54 Multiply cost per metre by length.

The padding around the hot tub costs $54.

14 MHR = Chapter 1

Strategies

What other
strategy might |

| you use?




Key Ideas e ——

f
! @ The perimeter is the total distance around the outside of a
two-dimensional shape.

@ Perimeter is measured in linear units, such as millimetres,
centimetres, metres, and kilometres.

@A Communicate the Ideas

1. Write definitions in your own words for these terms: perimeter,
distance, two-dimensional figure, linear units.

2. Matthew and Sonja calculated the perimeter 4em
of this figure. Matthew said the perimeter is B . Literacy Connections
20 cm. Sonja said the perimeter is 20 cm?, 4. : _ :
Who is right? How do you know? — Reading Diagrams
e The £f symbol means
3.P=6x1.5m that the lines are at
P=9m right angles, or 90°,
Draw and label this shape. to each other.
Check Your Understanding g
Practise 5. Find the perimeter of each rectangle.
For help with questions 4 and 5, refer to a) m W b) gt
Example 1. _H : ;3 am T _ . g0cm
4. Find the perimeter of each rectangle. 8 cm =S R
120 am
a) 2m b) 8cm
= 0 | o _
o For help with questions 6 to 8, refer to
3m ] ! = __ 2 Example 2.
6. You want to cut out this window.
e What length of cut should you make?
25 am
N
60 cm
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7. What length of cut is needed for this shape?

50 cm
o 40 cm

B0 cm

8. Find the perimeter of each trapezoid.

a) 6 cm b) 1m
5¢m 5 ¢m H
em 2m 25m
gl
25m
€) 35mm d) 12 ¢cm
=] =)
8cm
1 =40 mm
24cm
25 mm 20 cm

For help with questions 9 to 11, refer to
Example 3.

9. Find the perimeter of each regular polygon.

a f b f
) g /12 cm ) B /15 m
~ ~ }
|
<) d) 18 mm
X "
2.3cm
= -

10. Find each perimeter.
a) 1250

t - =

16 MHR » Chapter 1

11. a) Look around the classroom, or your
home. Sketch five different polygons.
Identify where you found each one.

b) Measure the perimeter of each polygon.
Choose the best measurement unit for
each polygon.

12. What projects at home, at a workplace, ot
in the community might involve finding a
perimeter?

Apply
13. You need to find the perimeter of this
rectangle, What steps must you take

before adding lengths?
i i 0
= —75¢m
15m

14. Why is perimeter measured in linear units?
Use a diagram to help you explain,

For help with question 15, refer to Example 1.

15. A rectangular go-kart track has length
450 m and width 150 m.

a) How long is one lap, in métres?
b) How long is a 20-lap race, in kilometres?

16. Describe any relationships ﬂu see between

the right triangle and the rectangle.
=" =)
08 Ll
Making Connections

| You wilt learn more about right triangles in
Chapter 2.




Chapter Problem

17. Anders found the perimeter of this

rectangle. His friend Sasha says that
his solution 1s wrong.
e
E__.._._ﬂ_...__..;  mm
2.2¢m
P=(2x1}+{2xw)
P={2x22)+(2x8
P=44+16
P=204

Who is right, Anders or Sasha?

18. Sarah wants to put 75 cm
‘ . aa
glow-in-the-dark tape 1 45 em
around the nose of her ;
“kart, \ 4
go-kart A ,%50 cm
® Regular
20 cm

glow-in-the-dark tape
costs $6.00 per metre.
* Sparkly purple tape costs $7.50 per
metee,
Design a colour scheme for Sarah’s go-kart
tape. How much will the tape for your
design cost? Explam your calculations

19.

20.

What kind of geometric shape is a loonie?
Determine the perimeter of a loonie,

Leila skates around the perimeter of an ice
rink.

35 m

50 m
a) How far does Leila skate on each lap?
b) How far does Leila skate in 8§ laps?
©) How many laps should Leila skate to
travel 3 km?

21. A parallelogram is a quadrilateral that has
opposite sides parallel and opposite sides
equal in length.

a) Measure the length of each side of this

parallelogram.
L _.,,...,» TP B

b) Find the perimeter.
¢€) Describe another way to find the
perimeter of a parallelogram.

Reading Diagrams
Arrows such as > or >> on two sides of a
figure show that these sides are parallel.

22. Tania is calculating the perimeter

of a shape. She writes:

P={2 x|+ (2 xw)

P={Z2x5cm}+{2x3cm|

a) Draw and labe! the shape.

b) Find the perimeter.

¢) Explain how you know your answers
to parts a) and b) are correct.

Try Thisi

Extend

23. The gazebo shown in A
the plan has a perimeter
of 18 m. Can you fit a i .
2.5-m bench along one
side? Justify your 7 /
answer mathematically. o

24. Heidi wants to use stones to surround a
rectangular garden she is creating. How
many different ways can she design her
garden so that it has a perimeter of 26 m?
Show each different design.
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1.2 Area of a Parallelogram

Focus on...

® area

e parallelograms
» base and height

parallelogram

* four-sided figure Look at this building. Which windows are parallelograms ? The formula

s A of for the area of a rectangle is A = I x 1, Will this work for parallelograms?
opposite sides

equal and parallel

&, DT
What is the area formula for a parallelogram?
Materiéis |

1. Jadzia wanted to find the area of a parallelogram. Check the method
she used.

Coun’t\ = @Y The base is 5cm’
Gl \5 c,ﬁ\/ N |- A\ The height 15 3cm.

» centimetre grid paper
* ruler

The, rec‘tangte has
area 15cm?
Thu\s the same as my

saralielogram estimate!
o a®
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2. How is the area of Jadzia’s rectangle related to the area of her
parallelogram? Explain your answer. Hint: Compare the length and
width of the rectangle to the base and height of the parallelogram.

3. Try Jadzia’s method with your own parallelogram. Do you get the
same resalc?

4. Reflect Brainstorm the steps you need to find the accurate area of
a parallelogram. Develop a formula to explain what you are doing.

base

* aside of a polygon
e short form is b

height

® distance from the
hase to the
opposite side or
vertex, measured
at right angles to

the base
& short form is i
Example: Calculate Parallelogram Areas [Py
B
Robert drew these parallelograms on centimetre grid paper. Use the r height| A
tormula A = & x b to calculate the area of each parallelogram. -{----—i;}—--hf
a) ’ T —' b) ,’ _'T’. 7 C) — [ - ase
y / / o
2 >
/ /
.,.r ’/
/'./ /"fi
f /I e
L/ g
Solution
a) A=bxh Use square | The centimetre
)A=3x2 | 2cm oc’oo grid tells me
y ' base =3 cm
A=6 = £ 3&”1 4 height = 2 cm
The area of the parallelogram is 6 cm?.
b)A=bxh s
y
A=1x3 4 £ -
A=3 & — This time, | have to
- ) . ! =2 extend the line of the
The area of the parallelogram is 3 cm?. /3om base to measure the
: height.
,,,,,,,,, o
1cm
) A=bxh P
A=25%2 - There is no horizontal side.
A=5§ 2.5 cm But | can use one vertical side
The area of the parallelogram is 5 cm?. 1“2‘ = as the base, and measure the

height from that.
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Key Ideas .

@ You can find the area of a parallelogram if you
know its base and height. Use the formula

area = base x height

& The height of a parallelogram is always at right

angles to its base.

or A=bxh

@A Communicate the Ideas

m/—_
A is the short form for area.
b is the short form for base.

h is the short form for height.

__._>."._ ¥ A
Hieh """%b
A h 3 | Y
il S -H)i bl |
}Hb |

1. In your journal, compare the formulas for the area of a parallelogram
and the area of a rectangle.

How are they similar? How are they different?

2. What's wrong? Natasha calculated the area of a parallelogram with
base 5 cm and height 4 ¢cm.

Area=5x4
=20
The area is 20 cm.

Explain the error in Natasha’s solution. Why is correcting this error

important?

Check Your Understanding g

Practise

For help with questions 3 to 5, refer to the

Example.

3. Zo# drew these parallelograms on
centimetre grid paper. Calculate the

area of each cne.

a)[ }

20 MHR « Chapter 1

4. Sameh drew these parallelograms on
centimetre grid paper. Calculate the
area of each one.

a) [ L b) [~
Pt =
'\,\‘
~
) = d) 7
I/ /-j y
| 2 A}




5. Measure the base and height of each
parallelogram, Then, find the area.

a =k b === ==
)J‘”'ﬁf )_\\h W
Y ﬂ_:: ¥ Il ‘?5‘\,_\_. i
! | L i
- h—> . | +
Apply
6. a) Measure the base and Py
height of this parallelogram. |/ *
Then, find the area. =
b} What was unusual / /
about measuring th Z 3
g the 5,
parallelogram? Explain. ~/
7. a) Can you find the area Ay
of parallelogram A y  3cm
with the given o L
35am

information? Explain
why or why not.

b) Explain how yon can
find the height of

parallelogram B.

Parallelogram A

F.

A

S N

4 )1 y
Parallelogram B

8. Madra is choosing a garden layout.

Parallelogram layout

Rectangular (ayout

a) Predict which layout gives a greater
area for Madra’s flowers.

b) Calculate the area of each layout.
Compare to your prediction.

9. Joel measured the parallelogram shown
and then calculated the area.

A=bxh R

A=8x4 A ,;4cm

A= 32 P
8cm

The area of the parallelogram is 32 cm?.

There is an error in Joel’s work. Find the error
and describe what Joel should have done.

10. Victor planned a decal
Ty st with his first initial. He used
" centimetre grid paper. What
is the area of Victor’s decal?

Extend

11. a) Who do you agree with, Monica
or Michel? Explain why.
b) Make a statement that shows why
the other person could also be right.

You know, you
can calculate the area
of a rectangle using the
parallelogram
formula.

You can't mix the
two formulas up because
rectangles are not like
parallelograms.

12. Katie is constructing a shelf A
for her videos and DVDs. She /i) em/
is designing parallelogram- b
shaped wooden dividers to E
sort the movies. -

a) How much wood will : T—r-ﬂff '
Katie need for 8 dividers?

b) Create a plan for Katie to make
her 8 dividers.
Research the shapes and sizes of
wood available.
How can Katie conserve wood?
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1.3 Area of a Triangle

Focus on...

® area

* triangles

« base and height

Bermuda
Triangle, 4

The Bermuda Trniangle is one of the most mysterious regions on Earth,
A number of strange things have occurred there over the years, including
the unexplained disappearances of planes and ships.

How large do you think the Bermuda Triangle is? Can you use a formula
you already discovered to answer this question?

Discover the Math .

(Materials
Optional: . .
prio ' How can you find the area of a triangle?
* centimetre grid paper
o fuler
1. Stefan was trying to calculate the area of a triangle .
. He used what he knew about the area of a
triangle

parallelogram to help him. Find the total area

* three-sided closed of Stefan’s parallelogram.

figure

2. Next, Stefan cut out the two triangles.

Making Connections | a) Do the triangles have equal areas? Explain.

Shapes that are b} What else about the two triangles could be equal?

identical, but in
different positions, 3. a) How is the area of the parallelogram from step 1

SEEIEOMYRGCHLs related to the area of each triangle? Explain.

Learn more about b} Use this information to calculate the area of each triangle.
congruence

in Chapter 2,
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4. a) How is the area of a triangle related to the area of a parallelogram
with the same base and height?
b) Write down the formula for finding the area of a parallelogram.

5. Reflect Modify your answers from step 4. Malke them into a formula
for finding the area of a triangle.

Example: Apply the Triangle Area Formula

Find the area of the Bermuda Triangle.
Use the formula for the area of a triangle:
area = base X height + 2

or

Azsbxh+2

Solution

base = 1600 km
height = 1460 km

A=bxhs+2 1 168 000 km? is large
A=1600x1460 + 2 "©)1600 (=) 1460 (= )2 (=) 168000 enough to swallow all
A=2336000+2 of the Great Lakes!

A=1168 000 — —

The area of the Bermuda Triangle is 1 168 000 km?.

Key Ideas —

i’” @& The area of a triangle is related to the area of a parallelogram.

@& The area of a triangle can be found by using the formula

A=bxkbz2 or A:bzh

& The base and height always form a right angle.

-

height, AR
h / b

| 4 Ao Y |
o . SE————

base, b
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@A Communicate the Ideas

1. Your classmate missed this lesson. How could you explain to
your classmate how to measure the height of this triangle?

2. Sketch or trace each triangle. Label the base and height of each triangle.
In each case, explain how you know which measures to identify.
a) b) ° <)

3. a) Draw a triangle to match this solution:
Area = base x height + 2
=5x442
=10
The area is 10 cm?.

b) Exchange with a partner. Did you draw the same triangles?
Are different triangles possible? Explain.

Check Your Understanding %

Practise 6. Find the area of each triangle.
8. Identify the base and height of each a) | b) . E
. i |
triangle. i i
| t | i
a) l b) E iu - 2l}u:rni
. | |
13cm L h _ B
h l 7 mm 24cm
4cm |
p
1.0 7. Find the area of each triangle.
<) | d) a) o b)
EJ Am i‘lU cm 45m L|
~-Li 25m - O
6.5m o B ~12cm 8m
) I, 10km d __5mm__
For help with questions 5 to 7, refer to the f’-" - -
Example. 5l |
. . . . = 3
5. Find the area of each triangle in question 4, ; mln '
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Apply
8. Kristin is painting a mural to cover one
end wall of her attic room. What area
will Kristin have to paint?

|
I
|

s
54.0 i,
1l h 11

52 m—>

9. a) Where does the & x b part come from

in the formula A =& x4 + 22

b) Where does the “+ 2” come from in
the formula A =bxh + 22

<} How is the area of a triangle related to
the area of a parallelogram with the
same base and height? Use pictures,
numbers, and symbols to explain.

10. Mac is a defender for his soccer team. The
coach has assigned Mac to cover the region
shown. What area is Mac defending?

| need to extend beyond the
triangle to measure its height.

11. If two triangles have the same area, do they
also have an equal perimeter? Find out.
Hint: Draw several triangles with the same
area. Measure their perimeters.

Chapter Problem

12. Sarah is adding two triangular reflectors to
the back panel of her go-kart.
==
10 cm
1

4125
)
a) What total perimeter must Sarah cut
out for the reflectors?
b} Sarah is painting one side of the
reflectors with a reflective paint. What
is the total area that must be painted?

13. a) Without measuring or calculating, rank
the triangles in order from least area to

greatest,

A A B C

fa\ A 5 <. d
b) Measure the base and height of each

triangle.

) Calculate the area of each triangle.
Compare these results to your prediction.
What do you observe?

14. Create a short triangle quiz. Your
Ty quiz should reflece the types of questions
asked in this section. Include triangles of
different kinds and in different positions.

Extend

15. Lindsay is building a tree house. The floor
of the tree house needs to be a triangle that
joins three large branches. The base of the
triangle needs to be 4.0 m and the total area
is to be 5.0 m?.

a) Draw several floor plans that meet
Lindsay’s needs.

b) Lindsay alsc wants to paint the edge of
the floor a bright orange. Will each
design require the same amount of paint
for the edge? Explain.
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1.4 Apply the Order of Operations

Focus on... ‘ * 5@ 3x 2 %? %‘ |
» order of operations . tg 6+ 1
» perimeter and area @ Q

In math, you often have to do several operations in one calculation,

How does the order of the operations affect the answer? What can
you do to change the order?

Discover the Math —

How do brackets work in the order of operations?

1. How many ditferent answers can you get for this expression if you
do the operations in different orders?

4+5-3%x2+4+71+7
2. What is the correct answer? How do you know?

3. If brackers appear in an expression, the operations in the brackets are
done first. Insert brackets in the expression from step 1 to get several
different answers. How many different answers can you get by inserting
brackets?

26 MHR = Chapter 1
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4. Reflect Think about steps 1 to 3.
a) What is the advantage of inserting brackets in expressions?
b) What is the advantage of having a specific order of operations?

Example: The Order of Operations

Cora has found a winning ticket for a music CD in her box of cereal.
To claim her prize, she must answer this skill-testing question:
3x3-{(2-02)+03+4x2

Use the order of operations to find the answer.

Solution order of operations
Method 1: Pencil and Paper * correct sequence of
steps for a
22 calcuiation
3Ix3-(2-02)+03+4x2 g gr?:l"—ke"sa then
. rder
- L3 3 3 - 1l'8 +03+dx2 e o o o _Muitiply and D }Division and
=9-6+8 o divide. There are M/ Multiplication, in
=33 8 < three se_.-parat: order from left to
=11 subtract, in order gpETaSi:ia right

this king.

from left to
right. Subtract
first,

A} Addition and
5 | Subtraction, in
order from left

to right
Method 2: Calculator
3x3-{2-02)+0.344x2 Forthe bracket: (¢)2(—)0.2(=)18
=3%x3-18+03+4x2 For the multiplications and division:
(@3F33@ 1, 18H03(=) 6. 40)2(=)¢8 Technology Tip
=9-6+8 Now, add and subtract, in order from left to & You can use
right, Subtract first. brackets with some
=3+8§ calculators. For this
=11 example, key in
(=)3(x)3(=)C0)2
(=)oz2(1)()o3(+)a
(x)2(=)n

Key Ideas

'

In the
expression
T+4x{5-3),
do the

brackets
first.

@& Some mathematical expressions include brackets and +, —, %,
and + operations.

@& When evaluating expressions, the correct order of operations
must be followed. The term “BODMAS” can be used to help
remember the order.
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@A Communicate the ldeas

1. How is it useful to have a single, standard order of operations?

2. In the skill-testing question 3x 3 - (2 - 0.2) + 0.3 + 4 x 2, what if
you add before subtracting in the third step?
9-6+8=9-14=1
Can you claim the prize? Why or why not?

3. Use a flow diagram to show the correct order for the operations in
this expression.

12+(3+1)-18+(2x3)

Check Your Understanding

Practise 10. Is each statement true or false? Explain.
For help with questions 4 to 9, refer to the a) “According to BODMAS, division is
Example. always done before addition.”

4. Answer this skill-testing “warm-up” question: b) “According to BODMAS, addition is
3+4%x2 always done before subtraction.”

Show all your steps.
Apply
11. What’s wrong? To claim a prize, Vanya

5. Answer this skill-testing “challenge™ : ) )
answers a skill-testing question:

question:
Ix7-{6-1}+4+12 64 16-4+43-2X2
Show all your steps. =64=-4+3-2X2
=164+3-2X2
6. Evaluare each expression. = ;2 + ;X 2
a)6+2x5 b) 12+3-2 o
) 4x10+5 d)S4+9+3 o : :
e) (7-2)x8 f3x({8-1) a) Find two errors in Vanya’s solution.

b) Give a correct solution.

7. Evaluate.

aA2i+5+3x2 B4+(23-7)+8
€ (6+2}x3=-9 d)y18-2x(4-2)

12. You can use this . 7.5m
: i
expression to 3m-— -

calculate the a4
8. Evaluate perimeter of Leon’s patio:
' . (7x3}+(2x7.5+3)
ay27+{9+3)-38 . ol
b) (14—2) = 3 + (12 -2} x 3 a) Explain what the expression in each set
of brackets means.
b} Simplify the expression.

9. Which operation do you petform first in
each expression? Explain why.

a)7+2x5 BY4x{5-2) & 12+4x2

¢) What is the advantage of using this
expression to find the perimeter?
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13. Evaluate.

a) (2.1 +3.6)x 2
b)(3.4+7.1)+{3.6 + 1.4)

) 8+{04+02)+2-3+5-4
d)(8+12-3-1)+[7 (4 + 1)]
e2+9:[1L5x(5-3)

14. a) Put brackets into each expression to
make the equation true.
4+6-5x2=6
4+6-5%x2=0
4+6-5%x2=10

b) Look at the three expressions in part a).
Why is it important that everyone follow
the same order of operations when
evaluating expressions? Explain,

¢} For one of these expressions, you can
leave the brackets out and still get the
given value, if you follow BODMAS
correctly. Which expression is it?
Explain.

1S. Don and Phil are organizing a karate
tournament. They are painting several
large wooden arrows to show directions.
Phil suggests finding the area from the
single expression

BOx20+60x40+2

Try Thi

80 cm
20emt  KARATE

2N 60 cm

= 40cm>

a) Where do you think the first part of this
expression, 80 x 20, comes from?

k) Where does the second part of the
expression come from?

¢} Twelve arrow signs are needed for the
directions. Use brackets to create a new
expression for the total area that needs
painting. Evaluate this expression.

Extend

16. A five-sided shape can be split into a square
and an isosceles triangle. You can find the
total area by simplifying this expression:

6X6+6x4=2

a) Simplify the expression to find the total
area, in square centimetres.

b) Draw a diagram of this composite shape.
Can it be drawn a different way?
Explain.

¢} In what different way could you split
your shape to find its area?

d) Use your splitting from part ¢) to write
down a new expression for the area.
Check that this gives the same value as
the original expression.

17. Roland’s Aeronautical School has an
airplane crest as a logo.

_.;Jﬁcm
|

|

{2

|

4cm
b .
-
10 cm 5 cm 10 ¢cm

a) Write an expression that you can use to
find the total area of the crest. Evaluate
yOur expression,

b) What facts did you have to assume
about the shape to find its area?

Makirig Con'nectiohs_'
What's My Order?

Use these simple rules to play the game What's

My Order? |

» Create a secret order of operations (different
from BODMAS).

+ Use it to do a calculation.

¢ Challenge a classmate to discover what your
order is, based on your calculation and result.

» Switch roles with your classmate and play
again.
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Y o

Area of a
Trapezoid

Focus on...

* area
s trapezoids
¢ base and height

trapezoid

+ four-sided figure
with one pair of
opposite sides
parallel

| Materials
= ruler
= protractor
» centimatre grid paper
and pencil

vertex

¢ point an a figure
where two sides
meet

o
<O

Which measures
do | need for
each triangle?

Which measure is
the same for
both?

30 MHR = Chapter 1

The wave pool at Wild Waterworks in
Stoney Creek, Ontario, is the largest
of its type in Canada. It creates waves
over a metre high,

The pool is roughly in the shape of a
trapezoid . How can you measure the
swimming area? How would it help
to split the area up into wiangles?

Discover the Math o

How can you find the area of a trapezoid?

1. On a blank sheet of centimetre grid paper, draw a
large trapezoid. Mark the two parallel sides 7 and b
with parallel markings. Mark the height 4.

2. a) Estimate the area by counting squares.
b) Measure the lengths of the parallel sides of the trapezoid and
label them on your shape. Also measure and label the height
of the trapezoid.

3. a) Draw a diagonal line from one vertex of the I ]
trapezoid to the opposite vertex to form two L N
: A LT TN
triangles. 2

= b) Explain how you can find the area of these triangles.
<) Find the area of the two triangles.
d) How can you use your answers from part ¢) to
calculate the area of the trapezoid?
€) Use this method to find the area of the trapezoid.
#) Compare this result to your estimate from step 2. How close are they?

o

4, a) Try to write a formula that gives the area of a trapezoid, using the
symbols A, a, &, and 5.
b) Test your formula. Substitute the measures and calculate the area.

5. Reflect Describe the steps you need to find the area of a trapezoid.



Example: Backyard Area

Elvira is replacing the sod in one part of her backyard. Determine 48m
the area that must be covered. Round your answer to the nearest i
square mctre. |
j6m
Solution ' ?'ﬁ >
m
Method 1: Split Into Triangles
Split the trapezoid into two triangles: This is the o
Area of triangle 1 = 4.8x 6 + 2 height of ay=— |
=14.4 triangle 1. _— N '
Area of triangle 2 =7 x 6 + 2 - ﬁmi 6mi
Area of trapezoid = Area of triangle 1 + Area of triangle 2 - <= r g
- 14.4 + 21 -
= 35.4 Thisis |

Elvira needs about 36 m? of sod. triangle 2's

height.

Method 2: Use a Formula

Use this formula for the area of a trapezoid:
A=la+b)yxhs+2

A=(4.8+7)x6+2 Remember BODMAS. Do brackets first.
A=118x62<22 Do multiplication and division, from left to right.
A=354 (c)a8(+)7(=) ()6 (+)2(=) 354

or (c)()as(x)7()0)6(+)2(=) M4

Elvira needs about 36 m? of sod.

The
" grassy area in
front of my school
is3m b}l 12 m. This
is 36 m?, about the
same as Elvira's
backyard.

Key Ideas ——

|

@& The area of a trapezoid can be found by
— splitcing the trapezoid into two triangles
- finding the area of each triangle

& The two triangles that make up the trapezoid have the same height.

‘s a
@ The formula for the area of a trapezoid is —

A=la+b)xh+2 or A:E_T%{’, h

S
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@R Communicate the Ideas

1.

Use pictures and diagrams to explain where the trapezoid formula

comes from,

trapezoids are

a) alike b) different

Who is right? Explain.

. Draw a trapezoid to match this calculation.

A={a+b)xhs2
A={4+6)x3+2

A=10x3+2

A=15

The area of the trapezoid is 15 cm?Z,

Check Your Understanding

Practise
5. Identify the values of 4, b, and / in cach

32

trapezoid.
a) 8 cm b) 10 mm
> .:_. > o, : >
e b 5 |
9cm/_/ 16 cm \? ' i temm '8 mm
& ! i | i | >
18 ¢<m 8 mm
A 35m d) 5 am <14
i ] _1__/ /
: s
2 ITI/{‘-—-—-]-J 65m o
SELY Ay 2em !
N i {7 b4 an
am-_| )
N

. For each trapezoid, measure g, &, and 4

with a ruler.

%) >a: : b) >a:
ih |
5> T f
b Jh
b
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. Use an organizer to describe the ways in which parallelograms and

. Mya tells Joe that to use the trapezoid area formula, you have to
know BODMAS. Joe does not believe that there is any connection.

Literacy Connections

Making Tables

A table is a form of
organizer. You can
use a table like this
to show likenesses
and differences.

Parallelograms | Trapezoids
Alike
Different
7. Measure g, b, and 4.
a) b) a
i
by i
A a b
o =
h
For help with questions 8 to 12, refer to the
Example.
8. Find the area of each trapezoid in question 5.

9,

10,

1.

Find the area of each trapezoid in questions 6
and 7.

Calculate the area of the label 3em
on the bottle of sunscreen. [ LT
7.cm
Sunscreen
 Sem

Have a friend use a ruler and centimetre grid
paper to draw a trapezoid. Find its area.




12. Karsten is replacing 6m
the sod in one part I
of his backyard. 4m e
Determine the area e
9m

that must be
covered. Round your answer
to the ncarest square metre.

Apply
13. Regional Road signs in Ontario are¢ in
the shape of a trapezoid.

< 4 M ———

£G10N)
L3 TN —2=4"
f

How much metal is needed to make
S0 signs?

14. Rescarch to find different uses of
measurement in technology, the arts, and
everyday life. Do any of these involve
trapezoids? What about other shapes?

Go to your local reference library, or
search the Internet. Go to
15. Study these trapezoids. Without calculating,

www.mcgrawhill.ca/links/math7
for a place to start.

which ones have the same arear How do
you know?

16. a} Usc this plan to calculate an approximate
area of the wave pool in Wild Waterworks.

b) How accurate do you think this answer
is? Justify your answer,

¢) How could you improve the accuracy?

d} Why 1s the wave pool such an unusual
shape?

17. A quilt pattern uses green and yellow
trapezoids. Each green piece is the same
shape and size.

Try Thic!

16 cm
i

L N T
I T T S S

~————— 80 cm
a) Find the area of each trapezoid,
b) Find the total green area.
¢) Find the total blue area.
d) Explain how you solved each part.

Extend
18. Alex is designing a 15 ¢m
sign in the shape of A= 450em?
a trapezoid. y &
a} What is the height P
30 cm

of Alex’s sign?
b) Explain how you found your answer.

19. There is another way to discover the formula
for the area of a trapezoid. You can use a
parallefogram instead of two triangles.

a) Draw and cut out two identical
trapezoids. Measure the lengths of the
parallel sides, 4 and b, and the height, 4.

b} Use the two trapezoids to create a
parallelogram,

¢) How can you now find the area of each
trapezoid?
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1.6

Focus on...

e perimeter and area
of trapezoids

= constructing
trapezoids

[ Materials

° ruler

* centimetre grid paper

* scissors

or

* centimetre linking cubes

Optional:

* BLM1-6A Usea
Geoboard to Construct
Trapezoids

34 MHR » Chapter 1

Draw Trapezoids

Trapezoids are common shapes in large structures like bridges and
buildings. Computer software, such as The Geometer’s Sketchpad®,
makes it easy to create and adapt drawings and design models.

Even with pencil and paper, you can explore propertics of trapezoids,
such as area and perimerer.

Discover the Math -

How can you construct a trapezoid, given its perimeter or area?
Part 1: Draw a trapezoid, given its perimeter

1. On a sheet of centimetre grid paper, try to draw a trapezoid that has a
perimeter of 20 cm, Draw lightly, since you may need to make changes
to your figure.

2. a) Measure the length of each side.
b) Add the lengths to get the perimeter. How close to 20 cm were you
able to get?
) Describe the process you nsed to draw this trapezoid.

3. a) Use 24 centimetre cubes to create a single, long strip.
b} Split the strip into four pieces. Choose your own lengths.
<) Using the four pieces, try to form a trapezoid with perimeter 24 cm.
You can change vour lengths if you need to.
d) When you have a good trapezoid model, copy it on a piece of
centimetre grid paper. Hint: Mcasure the sloping sides.



4. Reflect Review your methods and difficulties in completing steps 1 to 3.
How can you improve at drawing trapezoids when the perimeter is given?

Part 2; Draw a trapezoid, given its area

1. a) Design a trapezoid that has an area of 40 cm?. Use centimetre cubes
or strips of centimetre grid paper to create your design.
b} Draw your trapezoid on centimerre grid paper.
® Draw and label the height, .

® Verify that 4 and b are parallel. Adjust your diagram if necessary.

2. a) Measure a, b, and 5.
b) Calculate the area of your trapezoid.
¢} How close to 40 cm? were you able to get?
d) Describe the process you used to draw this trapezoid.

3. a) Try to create a trapezoid that has a perimeter of 40 ¢cm and an area
of 60 cm?. Describe the method you used to construct the trapezoid.
b) Calculate the perimeter and area. How close were you?

4. Create a problem similar to the one in step 3. Trade with a partner.
Tey to solve each other’s problem,

5. Reflect Review your methods and difficulties in both parts of the activity.
How can you improve at drawing trapezoids, when you are given

a) the perimeter  b) the area <) the perimeter and the area?

Key Ideas —

fl

| @& You can construct a trapezoid by creating
a quadrilateral with one pair of opposite

~ Where should |
put the sides?

sides parallel. 7 Al
f—"\/_-\"/_-‘v_
@ You can change the area or perimeter of ~ _ \
T h > {  The sides need to
a trapezoid by changing its side lengths be longer. I'lE put
and/or its height. S the parallel sides
K farther apart.
-,

S S

1.6 Draw Trapezoids = MHR
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@ Communicate the Ideas

1. a) Describe a method you prefer to draw a trapezoid with

a given perimeter.
b) What difficulties might you have?

2. a) Describe a method you prefer to draw a trapezoid with

a given area.
b) What difficulties might you have?

3. a) Describe how you can construct a
trapezoid with a given perimeter and
area.

b) What strategies or shortcuts did you
need to learn to solve this type of
problem? Compare your strategies
with a classmate’s.

Check Your Understanding S

-

Practise
For questions 4 to 6, use centimetre grid
paper or centimetre linking cubes.

4. Draw a trapezoid with each perimeter.
Use whole numbers for the side lengths.

a) 18 cm b} 26 cm
¢) 10 cm d) 40 cm

5. Draw a trapezoid with each area.

a) 20 cm? b) 80 ¢cm?
¢) 36 cm? d) 72 cm?

6. Draw a trapezoid with perimeter 30 em
and area 30 cm?.

Apply

7. a) Draw a trapezoid wich perimeter 40 cm.

b) Calculate the area of the trapezoid you
drew in part a).

©) Explore making other trapezoids with
perimeter 40 cm, but different areas.
Hint: Use grid paper for sketches.

36 MHR = Chapter 1

8. Describe your methods for questions 4 to 7.

9. a) Draw a trapezoid with perimeter
50 cm. Can you do this in more than
one way? Explain.

b) Draw another trapezoid with perimeter
50 cm and area 80 cm?. Describe your
techniques.

Extend
For question 10, use centimetre grid paper.

10. a) Draw a triangle with vertical side 4 cm
and horizontal side 3 ¢cm. Measure the
sloping side. How long is it? Does your
measure appear exact?

b} Use your triangle from part a} to create
trapezoids that fit exactly on centimetre
grid paper. Label dimensions on your
trapezoids.

¢) Look for, and describe, any patterns
in the perimeters of your trapezoids.

d) Look for, and describe, any area partterns.




Erlsehnolo Construct and Manipulate a Trapezoid
=5/ Using The Geometer’s Sketchpad®
A

Focus on...
* canstructing
trapezoids

Part 1: Construct a Trapezoid

This is another way _
to do the 1. Open The Geometer’s Sketchpad® and begin a new sketch.

investigation on

pages 34 and 35. 2. From the Edit menu, choose Preferences.

Set preferences as shown,

| Materials |
* COI'I'I[JU'EGI’S

dooy To: W The Skptch T New Shachas

e | cewe |[ ok ]
* The Geometer's
Sketchpad® software, ol _
Version 4.0 3. a) Choose the Siraightedge Tool by clicking ~ B = ows
, on [/, on the Toolbar. The Toolbar is at R,
Altematives the left of the screen. z
» TECH1.6A Canstruct and ®
Manipulate a Trapazoid F
(GSP 4) :
* TECH1.6B Construct and A
Manipulate a Trapezoid »
(GSP 3) o
b) Using the Straightedge Tool, draw a R L——
horizontal line segment near the top
of the sketch.
Technology Tip

* Holding the Shift
key while dragging
makes it easier to
draw a horizontal
segment. 4, Label one endpoint A.

a) Choose the Text Tool from the Toolbar.

b) Move the cursor to one endpoint antil the
cursor’s hand turns dark.

¢} Click on the point. A letter label should ey
appear. r

d) To change the letter to “A,” check that
the cursor is still dark, and double-click.
This panel should appear.
Type “A” in the panel, and click OK.
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5. Repeat step 4 to label the other point B.

Technology Tip
6. a) Choose the Selection Arrow Tool from the Toolbar. » Before you select a
b) Click in a blank part of the screen. This is called deselecting. new object, make
c) Use the Selection Arrow Tool to try selecting and deselecting points sure that you
A and B and the line segment AB, singly and in combinations. deselect first, by
d) Try moving a label around an object by clicking and dragging it. Fl'c;'"g ;gmewhere
Then, put it back neatly. !Ph::ne ;:letf’:ﬁ:ce‘
e) Deselect again. ohicasHoUEe
7. a) Choose the Point Tool from the Toolbar. Place a Ojibe Geomiter's Sheschipad
. . . Fde Edt Display Congtruct Transform Measure Gragh v
point below and to the right of the line segment.

b) Label the new point C.

8. a) Choose the Selection Arrow Tool. Keeping point C

selected, select the line segment AB.

b) From the Construct menu, choose Parallel Line.
A line will appear across the screen. The line
should go through point C. It should be parallel
to line segment AB.

¢} Choose the Point Tool from the Toolbar. Place 2
second point on the linc through C. Label this
point D.

9. a) Deselect, and select the line through C and D. From © The Geometer's Sketchpad

the Display menu, choose Hide Paralle]l Line. Your S R Oy ot R
sketch should look like this. X, )
If you accidentally hide some points as well, choose e 4 €
Undo Hide from the Edit menu. U
b) Deselect, and select the points A, B, C, and D, in !
clockwise order. ﬁ | o, o

¢) From the Construct menu, choose Segments.
A trapezoid should appear.

If your diagram looks like a bow tie, you probably X,

selected the points in the wrong order. Choose Undo . i — 3
Construct Segments from the Edit menu. Then, select @ %‘*.\
the points in the correct order and construct the 4 AN

trapezoid. A
M,

10. Click on and drag any corner of the trapezoid. Docs the shape stay a
trapezoid? Why or why not? Hint: What is true about sides AB and CD?

38 MHR = Chapter 1




Part 2: Measure and Manipulate the Trapezoid

1. Begin with your trapezoid from part 1.
a) To make sure nothing is selected, deselect.

File: Edit Dispisy: Construct

Transform Measure Graoh

b) Select points A, B, C, and D again, in clockwise order.
) From the Construct menu, choose Quadrilateral
Interior. The inside of the trapezoid should become

coloured. You are now rcady to mcasure your
trapezoid.

2. a) From the Measure menu, choose Perimeter, Then,
deselect the measure.

5 5 g -] i = 4
b) Select the trapezoid interior. From the Measure menu, |\, :;:'::Z:‘E?B;z &
I =
choose Area. §

A

3. a) Click and drag one corner and describe what happens
to the trapezoid.

b) Repeat part a} for the other corners.

4. Move the corners to create a trapezoid with a perimeter of 30 cm,
Can you do this by moving just one point? Explain.

S. Move the corners to create a trapezoid with an area of 40 cm?.

{The perimeter need not be 30 cm.) Can vou do this by moving
just one point? Explain.

6. a) Try to create a trapezoid that has a perimeter of 40 cm and an arca

of 60 cm?. Can you do this by moving just one point> Which point
is best to move, and why?

b) Describe what you did.

7. Reflect Review your methods and problems in both parts of the

activity. Explain how you created trapezoids with
a) given perimeters
b) given areas

<) given perimeters and areas

Construct and Manipulate a Trapezoid Using The Geometer's Sketchpad ® »+ MHR
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1.7 Composite Shapes

Focus on...

e splitting and
combining shapes

* perimeter

* area

Earlier, you found the area of a trapezoid by splitting the shape up into
two triangles.

Suppose that you want to lay sod in this backyard. You also want to fence
the perimeter. Can you split the backyard into simpler shapes to help you
find its perimeter and area?

Discover the Math

!

composite shape What strategies can | use to measure composite shapes?
* two-dimensional

shape thatcanbe  Example 1: Area of a Composite Shape
split into two or

more simpler Nina’s backyard needs to be covered with fresh sod. Sod costs $8.99 per
shapes square metre. How much sod will Nina need? How much will it cost?
Solution
* What is the area

- of the backyard?
& How much will
it cost to sod?

40 MHR + Chapter 1



[ Plan__ ] 1.Identify the missing dimensions. Then, add them to the diagram.,
e 2.To find the area, split the composite shape into two rectangles.
3.Find the area of each rectangle. Add to get the total area.
Strategles -, 4. Multiply the area by the cost of sod per square metre to find the

Make a picture
or diagram toral cost.
g _—
" . . [ Same length ?
L Doit! J 1. The missing dimensions | ;17 m_5m ) Cop b
are 4 m and 12 m. S—— i
4m-r
5m 8m
4m—=
17 m
2. Split the backyard like this: 12m
4m —
5m | 8m
dm \
I
]
17m

3. Area of small rectangle = length x width
=4 x5
=20
Area of large rectangle = length x width
=12x8
=96
Add the areas of the two rectangles.

J,—\/ _“VFH\
‘ ) Total area = Area of small rectangle + Area of large rectangle

(—-" My bedroom |
¢ isdmby3m. =20+ 96
Y Thats1z2mZit | =116

[ makes sense fora (

., yard to beabout )
| ten times as big.

b

The area of Nina’s backyard is 116 m?2.

-y _/Ak_ufm/f 4. Cost of sod = 116 x 8.99
QF =1042.84
“‘}r:,o The total cost for sod is $1042.84.

*® The large rectangle looks about five times the area of the small one.
20 % 5 = 100. That’s close to 96 m?2.
# For the cost, estimate: 100 m? x $10 per square metre is $1000.
This is close to the calculated cost.
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Example 2: Cost of a Fence 12m
Nina’s family wants to build a fence around their

4m —
backyard. Fencing costs $19 per metre. Nina offers 5 m
to use her math skills to calculate the cost. Model e
her solution. 4m—=
Solution 17m
P=4+5+4+12+8+ 17 Add lengths, going around the outside of the shape.
e e

P = 50 ) . . (JQ/’_[ '\//_'_-_
The perimeter of Nina’s backyard is 50 m. | Ican't just add the rectangle
Cost of fencing = 50 x 19 perimeters. If | did, I'd include

=950 ( lengths that go through the

- . \ inside of the yard. Nina
The total cost for the fence 15 $950. % doesn’t want a fence through

f

the middle of her yard!

Example 3: Go-Kart Side Paneis

Rupau is constructing two side panels for his go-kart. L3

He also wants to paint the outside of each panel. 12 11m

a) Find the perimeter that must be cut. 0.5 m

b) Find the area that must be painted. 0

Solution coO P

A P=11+20+05+12+10 Com <l { need to pick a starting
P=358 12m ' point on the shape.
Rupau must cut a perimeter 1.1m Then, | can add lengths
of 5.8 m. 0.5m \_ aslgoall the way

o

around. &
2'0 m w

b) To find the total area, split the composite shape into a rectangle
and a triangle.

Shape Diagram Calculation Area
Rectangle Area of rectangle = I % w 1 m? Strategies l
0.5m =2.0x0.5 What
20m =1 strategy is
- used here?
Triangle _ Area of triangle = bx h + 2 0.24 m? I—
0.6m =0.8%x0.6+2
o = 0.24
0.8m
Area of each side panel | 1.24 m?

Area of both side panels = 2 x 1.24
=248
Rupau needs to paint an area of 2.48 m?.
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Key Ideas . i .

[

@ You can find the area of a composite shape by dividing it into _4cm
simpler shapes. Add the areas of the simpler shapes to get the
total area. 4cm| 16.cm?

1 4cm

@ The perimeter of a composite shape is the total distance 8 ceﬁ
around the outside.

@A Communicate the Ideas

1. Draw an example of a composite shape
that contains two simpler shapes.

2. Identify three or more examples of
composite shapes that appear at home,
in school, or elsewhere.

3. Identify the simple shapes that combine to
make the composite shapes in questions 1
and 2, Find the area of each composite
shape:

a) Split the shape.
b) Find the area of each part. Then, find
the total area.

Check Your Understanding ® -

B L T e —

Practise S. Find the missing dimensions of each
For questions 4 to 6, refer to Exarmnple 1. composite shape.
4, Find the area of this composite shape. a) iz
a) Split the shape. am
b) Find the area of each part. Then, ?
find the total area. B ?
dm
5m
om 2" [ b) 12an
| - 65m ) '_’,1
4m | | | ~4em
| ' ?

13m
6. Find the area of each shape in question §.
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For questions 7 and 8, refer to Example 2.
7. Calculate the perimeter of this shape.

Im

10m

8. Find the perimeter of each figure in
questions 4 and 5.

9. Describe how to split each composite
shape into simpler shapes.

a)

b)

For questions 10 and 11, refer to Example 3.

10. Find the perimeter and the area of each
shape in question 9. Measure any
dimensions you need.

11. Naveed is building a frame for the front
of his shed. Determine the total length
of wood needed.

4.0m

12. To find the area of a composite shape, you
can add areas of simpler shapes. Why does
this not work for the perimeter?

44 MHR » Chapter 1

13. Sabra is the manager of a rock band called
M-pathy. She is planning to order concert
T-shirts with the band’s logo.

Embroidery costs $0.25 per square
centimetre. Sabra needs to find the
total cost to embroider 300 shirts.

a) Which strategy will you use to solve
this problem? Why?

b) Use your strategy to solve the problem.

¢) Show how you could have used a
different strategy.

Apply
Chapter Problem

14. Sarah is constructing two side panels for
her go-kart. She wants to paint the outside
of each panel.

'8 m . |
65 cm [1: 25 cm
24m

a) Find the perimeter that must be cut.
b} Find the area that must be painted.

Vs

15. Choose a room in your home or school.
Suppose you decided to wallpaper the
walls of this room.

a) What total area would you need to
wallpaper?

b) You want to add a wallpaper border.
Where will you place it? How much
border will you need?

©) Research the cost of wallpaper and
borders. How much will it cost to
redecorate the room?




16. Example 1 showed one way to split Nina’s
backyard into simpler shapes.

a) Find another way to split Nina’s
backyard. Use this method to find the
total area.

b) Compare this answer to the one found in
Example 1. Does this make sense? Explain.

17. a} Josh solved Nina’s problem a different way:

“I thought of the shape as a large rectangle
with a small rectangle removed.” How do
you think Josh calculated the area?

—

o a1
4I'I']-ﬂ-
17m

b) Find the area using Josh’s method.
¢) Compare this answer to the one found in

Example 1. Does this make sense? Explain.

1B. The square shown was created on a
geoboard. The horizontal and vertical
distance between pegs is 1 cm.

a) How can you find the area of this square?
b} Describe another way that you could
solve this problem.

- 19. You can estimate the swimming area
Tt in this wave pool by splitting up the pool
7 into a rectangle and a trapezoid.
37m

————

4—_§7m;>

a) Find the area of the rectangle.

b} Find the approximate area of the whole
pool. Compare this result to the one you
found earlier {page 33, question 16).

<) Which result do you think is more
accurate? Explain why.

d) Can you find a more accurate answer? If
sa, describe how. If not, explain why nor.

Extend
20. Repeat question 18 for this geoboard square,

21. Blue County is planning to paint 1320 new
yield signs. Each yield sign is an equilateral
triangle. The diagram shows the dimensions.

. 30cm >

<—20 cm—> i

26cm

k

a) Each can of red paint covers 2 m? and
costs $5. How much will all the red paint
for this project cost? Justify any
estimates you made to find your answer.

b) Extend your budget estimate to include
other costs. Consider the white paint for
the inside and the word YIELD, labour
costs, gas for the trucks, and so on.
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CHAPTER

L Review

Key Words
Match the key words to the correct
descriptions.
1. the perpendicular A area
distance from rhe base
of a shape to its B areaofa
opposite side or vertex parallelogram

2, a shape that can be

split into two or C area of 'ad

more simpler shapes trapezol
3. these contain D height

operations to be

done first E brackets

4. calculated by
splirting into two
different-shaped
triangles

F compuosite

shape

5. a measure of how much space a
two-dimensional shape covers

1.1 Perimeters of Two-Dimensional
Shapes, pages 12-17

6. Find the perimeter of each shape.

a) b) !
| - - 12 mm
= =45cm .
_.1__
Zcm
o) . 24mm d) I
2 “ 7 — 7cm
-+ ] '
' + 17 em
- -
=
&m
7. What length of fence is 4m|‘3'—'}"—“~_\_ =
needed to surround the L =3
1Tm

vard shown?

46 MHR e Chapter 1

1.2 Area of a Parallelogram,
pages 18-21

8. What is the area of the D=
achi > / Y,
top of the machine part? 4 8mmi
-_>>||_ |_1 _
14 mm

9. Draw a parallelogram to match this
calculation.

A:bxb
A=b6Xx3
A=18

The area of the parallelogram is 18 cm?.

1.3 Area of a Triangle, pages 22-25
10. A park is

bounded by a

river and two T

23km ——

roads.

a) Find the arca 1.7km
of the park. l

b} Describe your
method,

¢) How accurate do you think your answer
1s? Explai.

11. Karsten is designing a Ak
fl 80w - - -~ 14m
ag to fly at the back ¥ -4
of his go-kart. N

Determine the area
of Karsten’s flag,.

1.4 Apply the Order of Operations,
pages 26-29
12. Evaluate each expression.
a)13-9+3 b) 3x{16+2)-5§
8x3+6+3 d)20+(12-2)+5%3




13. What’s wrong? Find each error and explain
how to correct it.

a) 4x4+6+=2 By 81 =9=3
=16+6=72 =81 =3
=22+2 =27

=11

14, Frieda is designing a logo for her hockey
team, the Bulls,

Bem

a) Write an expression for the area of
each ear.

b) Write an expression for the area of
the face.

) Find the total area.

1.5 Area of a Trapezoid,

pages 30-33
For questions 15 and 16, refer to this plan of
the side panel of a CD storage case.

15. a) What shape is the 35em
side panel? Explain
how you know.

b) Determine the area
of the side panel.

» 20cm

50 ¢m

16. Split the side panel shape into simpler
shapes. Find the area of each part and
add them together to ger the total area.
Compare this to your answer to question
15b). Does this make sense? Explain.

1.6 Draw Trapezoids, pages 34-36

17. a) Can all trapezoids be split into a
rectangle and a triangle? Support your
answer with diagrams.

b) Can you draw a trapezoid that cannot
be split into two triangles? Explain.

18. a) Draw a trapezoid that has a perimeter
of 36 cm.
b} Explain your method.

19. a) Draw a trapezoid that has an area of
48 cm?.
b) Explain your method.
¢) Calculate the area of the trapezoid you
have drawn. How close is it to 48 cm??

1.7 Composite Shapes,
pages 40-45
20. a) Find the missing
dimensions of the
parking lot.
b) Find the area.
¢) Find the perimeter.

30m ST

TN

21. The Bulls’ archrivals are the Vo 4
Electric, whose logo is shown., /,-"' /

a) Measure any dimensions ~ / /
you need, and find the  /
area of the logo. Show  /
all measurements and / > J
calculations. y ’/

b} Measure any dimensions /|
you need, and find the ’/
perimeter of the gold ~ /

trim. Show all ;{f, i
measurements and
calculations.
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| strand . NSN . MEA GSS
' Questions | 1-8,11-14  1-7,11-14 " 9,10 |

Multiple Choice

For questions 1 to 5, choose the best answer.
1, What is the perimeter of this shape?

15cm
| s
/! X
: A 35cm 8 7cm
| C 14cm D2lcm

2. Matt is adding a piece of wood to the side
of a ladder. What is the arca of wood that
Matt must cut?

>| :
> 1
40¢m o = 30em
i =
20 cm
A 300 cm? B 400 cm?
€ 600 cm? D 800 cm?

3. What is the area of the blue region of
the flag?

-—1m—

TTm/\

- Zm
A 0.5 m* B 1m?
€ 2m’ D 4 m?

' 4. The perimeter of the trapezoid is

3.0m
Sh s9m
5.0 m i_f'o‘“
8.0m
Al2m B20.9m
C 249m D289 m

o

5. Look at the trapezoid in question 4.

The area is
A 6 m? B 22 m?
C 23 m? D 32 m?

Short Answer

6. Identify each figure. Then, find its area.

. 7 mm

- . ))“ 1| L=>
- 3m : A A N

>3 L ] i N

6cm 5m 13 mm

7. Simplity each expression, following the
correct order of operations. Show all steps.
a)5+9=+3
b)12 - (6 -3)

)3x{4-24+35)

8. Simplify cach expression. Show all steps.
a)6+12+3-4+2
b)2.4 +3x1.1+4.8+(4+0.2)

9. a} Draw a trapezoid that has a perimeter
of 26 cm.
b) Explain how you drew the trapezoid.
<} Draw a different trapezoid with the
same perimeter. Compare the areas of
the two trapezoids.

10. a) Draw a trapezoid that has an area of
38 cm?2.
b) Calculate the area of the trapezoid you
have drawn. How close is it to 38 cm??
¢) Draw a different trapezoid with the
same area. Compare the perimeters of
the two trapezoids.

48 MHR ¢ Chapter 1




11. a) Draw a two-dimensional shape to
match this area calculation.
A=zla+bixhz2
A=(15+9) %432
A =48
The area is 48 cm?2,

b) Find the perimeter of your shape.

Extended Response

12. The layout of an
outdoor fairground

is shown., 75m

a) Copy the composite
shape. Show how you
can split it into simpler shapes.

b) Calculate the area of the fairground.

¢) Find the length of fencing needed to
surround the whole perimeter.

d) Fencing costs $15 per metre. What
will it cost for the entire fence?

43 m

Chapter Problem Wrap-Up

* Use at least three different shapes.
* Include at least one composite shape.

Include sketches of your design.

2. Calculate

a) the area of each shape
b) the total area of material you will need
) the total length of all cuts

1. Use these shapes to design a model go-kart.

* Decide on the sizes of the shapes you will use.
e If you use round wheels, do not include them in any calculations.

13. a) Find the perimeter of the building shown
in the floor plan.
25m
[

8m+

[

il |
]

b) Copy the composite shape. Show two
different ways you can split it.

¢) Find the area using each way to split
the shape. Are your answers the same?
Explam.

14. The formula for the perimerer of a
rectangle is P = (2 x /) + {2 x w), Can this
also be written as P = 2 x (I + w)? Use the
example shown here and at least one other
to explam.

mmaw A w

s = sl ff

y

Practice Test « MHR
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« Identify, describe, - AR ' N
compare, and classify W " o
geometric figures. : . : WAL

e |dentify congruent and
similar figures.

* Use mathematical
language effectively
to describe geometric
concepts, reasoning,
and investigations.

* Identify two-dimensional N
shapes that meet certain A }:‘
criteria, A

* Identify and explain /{g |
why two shapes are A
congruent.

» Create and solve
problems involving
congruence.

Measurement

* Demonstrate an
understanding of and
apply accurate SRR P
measurement strategies.

Key Words

equilateral triangle
isosceles triangle
scalene triangle
acute triangle
right triangle

obtuse triangle
guadrilateral

congruent
similar




Two-Dimensional
Geometry

Geometric shapes are used in the design of buildings,
bridges, vehicles, clothing, roys, and more. What
two-dimensional shapes do you recognize in the
pattern used on the material in the photograph?

Artists and designers learn a lot about shapes.
They explore ways of putting shapes together
to make ateractive designs.

Chapter Problem

Patterns on items such as fabric, wallpaper, and floor tiles
often repeat. Each part of the pattern is called a pattern
block. Look at the designs on items around you. Choose
one that includes geometric shapes. Sketch a patrern block
that you like from the design.

* Describe what you like about the pattern.

¢ Explain how the design is created.

¢ Describe what happens to the pattern block on each
repetition. Is the pattern block turned through 90° or
flipped upside-down? Are the colours changed?

In this chapter you will explore how shapes are

used to create attractive patterns. You will make
your own patterns and designs.

31




Get
Ready

Line Segments

A line segment joins two points. It is named by its e i
endpoints, The line segment shown is named AB or BA.

1. Name four different line
segments in the photo of
part of a hydro tower.

2. Use a ruler to measure each line
segment that you named in
question 1. Measure to the
nearest tenth of a centimetre.

3. Some line segments in the photo
have the same length. Name
one pair. Use a ruler to check.

4, Find two line segments that are
contained within another line
segment. Name them.

Angles
. i P
¢ An angle is formed when two rays meet at a point
vertex . An angle is named using one point on each Wi~ 13y
and the vertex. The vertex is always named second. 90 i Ty PQ

The angle shown is ZPQR or ZRQP. When there is
clearly only one angle referred to, it can be named
by just the vertex: ZQ in this case,

® A protractor is used to measure the size of angles,
in degrees. ZQ = 65°.

!

vertex, Q

S. Use a protractor to measure each angle in 6. Use a ruler and a protractor to draw an
the photo of the hydro pylon. angle with each measure.

a) ZDAB b) <£DBF ) ZAGH a) 55° bh) 90° c) 120°
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Classify Angles

Angles are classified by their size.

An acute angle A right angle An obtuse angle measures more
measures less than 90°. measures 90°, than 90° but less than 180°
7. Classify each angle that you drew for 8. Find an example of each type of angle
question 6. in the hydro tower photo.
Transformations
The diagram shows a translation of 2 units to translation
Fhe right and 3 units up. AKLM is the translation ‘L\ﬁ v aslide
image of AABC.
.{f__ﬂ
The diagram shows a reflection in the reflection reflection
line, 1. APQR is the reflection image of ADEFE. 17 e aflip
The diagram shows a rotation of 90° clockwise rotation
about the turn centre I. AJKI is the rotation » * atum
image of AGHI. |
G

9. Copy APQR onto dot or b a) in a horizontal reflection line chat
grid paper. Use different /| passes through P
colours to show the image <.l b)in a vertical reflection line that

R Q

for each translation. passes through R
a) 5 units to the right and 3 units up
b} 3 units to the left and 4 units down 11. Make another copy of APQR.
Show the image for each rotation.
10. Make a new copy of APQR. Show the a) 90° clockwise about P
image for each reflection. b) 180° counterclockwise about Q

Get Ready « MHR



2.1 Classify Triangles

Focus on...

* triangle types

e comparing sides
* comparing angles

The photo shows a truss bridge over the Erie Canal.
What different shapes can you identify in the bridge?

Discover the Math .

[ Materials How can you classify triangles?
e ruler
* triangle dot paper Work with a partner,
* scissors 1. a) Draw five different triangles
Afternative on triangle dot paper. o
o BLM 2.1A Use a b) Measure the length of each y"
Geoboard side of your triangles. Write y |
* TECH 2.1A Use The each measure close to the 6\ g,"’:
CeomerssEietlipad@ side, inside the triangle. o ]
to Explore Classifying . ¢ ~
Triangles (GSP 4) ¢) Cut out your five triangles.
® TECH 2.1B Use The y 3em
Geometer’s Sketchpad ® 2. a) Compare your triangles with LA LSS S
to Explore Classifying those that your partner made.
Triangtes (GSP 3) Sort the ten triangles into
groups.

b) Write a description of each of your groups. Whar characteristics
do the triangles in the group have in common?
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. Use the Glossary at the back of this text to find a definition of
each of the following:
¢ equilateral triangle
* isosceles triangle
* scalene triangle
Classify each of your groups of triangles.

Literacy Connections

Using a Glossary
The Glossary starts

on page 481, It lists
mathematical terms

in alphabetical order.

4. a) Take each of your five triangles and flip them Eachwiord s defined:

ovet. 2
b) Recall the different types of angles: acute, right, %
and obtuse. What type are the angles in each of
your triangles? Write the angle type inside each
vertex.

5. a) Compare your triangles with those that your
partner has.

Sort the ten triangles into groups by their angle o ﬁ%%
types.
b) Write a description of each group. What
characteristics do the triangles have in common?
6. Use the Glossary to find a definition of each of the following:
* acute triangle
* right triangle
* obtuse triangle
Classify each of your groups of triangles.
7. Reflect Triangles are classified in two different ways.
Write a brief summary of the two ways,
Example 1: Classify a Triangle
a) Measure the side lengths and the angles of AABC. B
b} Classify the triangle in two ways. Give reasons for E
your answers,
A~
\ .£A looks like the corner )
Solution of a sheet of paper
[ which is 90°. Measure 4
a) AB =3 cm ZA=90°" \_ with a protractor to | R
AC=4cm ZB = 53° ~N cheek. . /A .
BC = 5 cm £C=37° e

b} AABC is scalene, because the side lengths are all different,
AABC is a right triangle, because ZA measures 90°.
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Example 2: Name and Classify Triangles

a} Identify all che triangles in the diagram. A
b} Classify each triangle by its angle measures.

B |
D
Solution
a) A There are three different triangles:
| AABC, AABD, and AACD.
B r C
D
b) A AABC is an obtuse triangle, because
ZBAC is an obtuse angle,
B C
A AABD is a right triangle, because
ZADB is 90°.
B -
D
A OD AACD is a right triangle, because
o ZADC s 90°,
, E_ o
- < g

The square mark

at D means 90°.

Key Ideas

‘ & Triangles can be classified by their side lengths.

equilateral triangle isosceles triangle scalene triangle
» three equal sides * two equal sides * no equal sides
v 9 R %

@ Triangles can be classified by the size of their angles.
acute triangle right triangle obtuse triangle
+ three acute angles + one right angle * one obtuse angle

L
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Reading Diagrams
To interpret some
diagrams, it may help
to cover parts with
your finger or with

a piece of paper. Do
this so that you can
iook at one shape at
a time.




is equilateral, isosceles, or scalene?

3. Which one of the four triangles shown does
not belong in the same group as the other
three? Give reasons.

4. Sketch an acute scalene triangle. Justify your
sketch,

Check Your Understanding ===

Practise

For help with Questions 5 to 9, refer to
Example 1.

5. Classify each triangle as equilateral,
isosceles, or scalene. Explam your choice.

a) b) 5 om T om
3¢m S L 3am
: 8em
4 ¢m

6. Classify each triangle by its side lengths.
Explain your choice.

a) . 12em b} 5am
S5cm;

13 ¢m 5em 5cm

7. Classify each triangle as acute, right, or
obtuse. Explain your choice.

a) 607 b) 80"

- 30° 60°  40°

8. Classify cach triangle by its angle measures.

Explain your choice.
a) " b) 70° 70°
O ; ,
40°
1200 30° |

1. What parts of a triangle do you compare to decide whether a triangle

2. How do you decide whether a triangle is acute, right, or obtuse?

G
—B D=1 |_E

i.

|

| 1
c po -y

9. Classify each triangle in two ways.
Give reasons for your answers.

= 4 4cm 100\"\““\? Shy
5m A 85 35
: Am e
|
3m

For help with questions 10 and 11, refer
to Example 2.

10. a) Name all the triangles in the figure.
b} Classify each triangle by its angle
measlres.

11. a) Name all the triangles in the figure.
b) Classify each triangle in two ways.

g

R Q
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Apply

12. Look at the objects in the pictures.

a) Name cach object. What type of
triangle is its shape closest to?

b} Describe two other examples
of triangular objects you see
in everyday life.

13. a) Mcasure each side of
APQR, to the nearest tenth
of a centimetre.

b) Measure each angle,
) Classity the triangle in two ways.

14. Draw each triangle using a ruler and a
protractor. Measure and record each side
and angle that is not given. Classify each
triangle in two ways. Hint: First sketch a
triangle and mark the given information.
Plan your steps. Draw and label the first
side. Then measure and mark the first

angle.

a) AABC with AB = § cm, ZA = 60°,
AC=5 cm

b} ADEF with DE = 4 ¢cm, £D = 60°,
ZE = 60°

58 MHR ¢ Chapter 2

15. Draw each triangle using a ruler and a
protractor. Measure and record each side
and angle that is not given. Classify each
triangle in two ways.

a) AKLM with KL = 8 cm, KM = 8 cm,
ZK = 40°

b} APQR with PQ = 6 cm, £ZP = 80°,
£Q = 50°

16. Use a ruler and a protractor to draw cach
triangle. Then, classify the triangle in two
ways.

a) one angle of 65° between sides
measuring 5 cm and 5 cm

b) one side measuring 6 cm between
angles of 45° and 45°

17. a) How do you know that AXYZ is an
isosceles triangle?

¥ AT s L L R RN 7

b} Are any of the angles in AXYZ equal?
If so, which ones?

18. Use a ruler and a protractor to draw an
isosceles triangle that has

a) only one 30° angle
b) two 30° angles
Classify cach triangle by its angle measures.

19. Use a ruler and a protractor to draw ARST.
In the triangle RT = 5 cm, £R = 60°, and
LT = 60°,

a) Mcasure and record each side and angle
that is not given.

b) Classify ARST by its side measures and
by its angle measures.




20. Use diagrams to support your answers,

a) When one angle in a triangle is a right
angle, what type of angle are the other
two angles?

b) When one angle in a trtangle is obtuse,
what type of angle are the other two
angles?

¢) In an equilateral triangle, what is the
measure of each angle?

21. There are many paper airplane models.
Here is one example.

a} What types of triangles do you see
in the model shown?

b) Draw two other designs for paper
airplanes. What types of triangles
do they involve? Go to
www.mcgrawhill.ca/links/math?
and follow the links if you need
some suggestions.

_' 'Makl'r_l_g Connections |

Symmetry

this line and the sides match.

diagram to illustrate your answer.

Draw a line from any vertex of an equilateral triangle through the middle of
the opposite side. This is a line of symmetry. You can fold the triangle along

1. How many lines of symmetry does an equilateral triangle have? £y
2. How many lines of symmetry does an isosceles triangle have? Draw a

| 3. How many lines of symmetry does a scalene triangle have?

22. a) Draw a triangle with one acute

Try This! angle‘

b) Whart type(s) of angle are the other two
angles in your triangle? What type of
triangle have you drawn?

¢) Can you draw one or more triangles,
with one acute angle, that give a different
answet to part b)? Demonstrate and
explain,

Extend

23. Why do you often see triangles in bridge
designs? What type of triangle occurs most?
Conduct Internet research to find out more
about the different types of truss bridges
and the role of triangle in their design.

Go to www.mcgrawhill.ca/links/math7
and follow the links to some helpful
sites with information on bridges.

24. Compare the sum of any two side lengths
of a triangle with the length of the third
side. What relationship is true?

=

e
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2.2

Focus on...

= quadrilaterals
» side lengths

* angle measures
* parallel sides

quadrilaterail

¢ a closed shape
with four straight
sides

[ Materials |
* ruler
e protractor

Optional
e BLM 2.2A Quadrifaterals

60 MHR » Chapter 2

Classify Quadrilaterals

ey feda et oL,

“

&
X
o
.18
i
o
B
| =
14
Bl
-

&

A tangram is a geometric puzzle that was invented in China. In the
puzzle, a square is divided into seven geometric shapes. Many other
figures can be made by rearranging the seven pieces.

Try to use all scven pieces of a
tangram to make each of the
quadrilaterals shown. |

.40

Discover the Math —_

How can you distinguish quadrilaterals?

1. There are six special types of quadtilaterals. How would you sort them
into two groups? Which shapes would you group together? Why?

A —— B E[ > —]F
A rectangle ~ A square A~
| |

Dl — “c HE G
| ——=> J

M N
A parallelogram /’\ ,\ o 8

|

. |

Ly P >0




i s | Literacy Connections

4
/

trapezoid / £ ol ) Reading Diagrams
4 X ¢ kite v !
/ \ Matching
5 ; - arrowheads on
i S ' opposite sides mean
that the sides are
parallel,
W
2. Copy and complete the table to compare the types of quadrilaterals.
The first one has been done for you.
Quadrilateral Type Side Lengths Angle Measures | Parallel Sides?
Rectangle opposite sides are equal | all angles are 90° | two pairs of opposite sides are parallel
Square

Parallelogram
Rhombus
Trapezoid
Kite

3. Reflect How do you classify quadrilaterals? Write a short description
of the features you need to look at to name the type of quadrilateral.

Example 1: Classify Quadrilaterals

Classify each quadrilateral. Give reasons.

a) A__] ‘ l'_jB b) P 5 0
; 1: ° 0o 3 4 R
D ' o C o O
o O
Solution Look at the equal The square mark
marks on sides in on each corner
a) AB=DC the diagram. means 90°.
AD =BC

ZA=2LB=2C= 4D =9%)°
Two pairs of opposite sides have equal lengths. All four angles are 90°.
Quadrilateral ABCD is a rectangle.

b) No sides are marked as equal.
One pair of opposite sides is parallel.
Quadrilateral PQRS is a trapezoid.
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Example 2: ldentify a Quadrilateral

A certain quadrilateral has two pairs of opposite sides that are equal
and parallel. The quadrilateral contains no right angles. Identify and
draw the quadrilateral.

Solution
Method 1: Draw a Diagram _I
. X - Strategies
iJ U 7 4 Make a
E S & “A = - -4 picture or
' ] diagram
n 5 Ll 3 > L
OQ (=) OCJ F‘;’f‘t:‘)
P “'-.LF_J___._-.-,_\ g~ e /"‘_"“*-,______\ ;,./’_ “\-'/’H—H‘H‘\/’_ N
Opposite sides are j (" It could look like this. | |~ Or it could look like this. /
/ equal. This has right ‘| \, Opposite sides are < » Opposite sides are equal.
| angles.Ilneedto | (* equal. No 90° angles. ) | No 90° angles. All sides
Y\ change the angles. / SN _/\-‘,____/‘"‘_"/ A are the same length. J
| - _/""“\h.._../l - N\ _,/,\“‘*-H________/
This is a parallelogram, This 1s a rhombus.
The quadrilateral must be either a parallelogram or a rhombus.
Method 2: Work Backward — '
: The quadrilateral has two pairs of opposite sides parallel. Work
So, it is not a trapezoid or a kite. backward

-

- The quadrilateral contains no right angles.
, So, 1t 1s not a square or a rectangle.
The quadrilateral must be either a > Utemcy Conmections
parallelogram or a rhombus. 4 -
3 Te learn about
different problem

. solving strategies,
Check.: A Parallelogram has two pairs of Ea i tgo the P?oblem
opposite sides that are equal and parallel. It Solving section on
has no right angles. There is no information A =3 pages xvi to xxi. The
on whether all four sides are the same length. orange banner will
If they are, the quadrilateral is the special type > heip you find these

pages. Refer to these
pages whenever you
need help deciding
on a strategy to use
to solve a problem.

of parallelogram called a rhombus.
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Key Ideas S—

@& Quadrilaterals are closed shapes with four sides. They b —
are formed by joining four line segments and contain ( \ s gﬁ;ﬁr o i e
an angle at each verrex. vertexY | quadriateral | Bsegmen

@& Quadrilaterals are classified according to their side T
and angle properties. K

@\ Communicate the ldeas

1. Compare a rectangle and a parallelogram. Use a B B
chart to show how they are the same and how =

they differ. al |

s (N
2
B

«n

2. How is a rhombus like a square? How is it like a 2 it g
parallelogram? Take turns explaining to your
partner. S a9,

2
3¢
|
|

3. Draw a quadrilateral. Draw a shape that is not a quadrilateral.
Compate your drawings with a partner’s. List the criteria a shape
must have to be a quadrilateral.

Check Your Understanding S

‘Practise 5. Classity each quadrilateral. Give reasons.

For help with Questions 4 to 8, refer to aAE > F b} R S
Example 1. 1 \

4. Classify each quadrilateral. Give reasons. A ,;h o)
L

aya__, B B)v . W U
S g ey

2.2 Classify Quadrilaterals « MHR 63




6. Describe each figure, and then classify it.
a) ¢ )Y e |

N

7. Name and classify the two quadrilaterals
found in the figure.

J K

OJ v v>L|_
| H [

N M

8. Name and classity the three quadrilaterals
found in the figurc.

)
X %
B & _<:-B— e
b -\ =
> 5 F

For help with Question 9, refer to Example 2,

9. What shape am I? Match my description
with my name.

Description

a) [ have four equal sides, but no right
angles.

b) I have no equal sides, but I do have one
pair of parallel sides.

©) [ have two pairs of equal sides, but no
parallel sides.

d) [ have four equal sides and four right

angles.
Name
A square B kite
€ rhombus D trapezoid
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Apply

10. The quadrilateral shown is sometimes
called an isosceles trapezoid. Explain
why this name is appropriate.

v .

11. a) Two of the seven rangram pieces are
quadrilaterals. Whar type are they?

b) One other type of quadrilateral is formed
by three pairs of neighbouring pieces in
the completed tangram. What pieces?
What type of quadrilateral do they form?

¥ Did You Know?

The Chinese legend of the tangram's origin
tells of a man who accidentally broke a pane
of glass while carrying it up a mountain. While
trying to put the pieces back together, he
realized that the pieces could be arranged to
form many other shapes. His bad luck led to
the invention of a new game.

Reading Special Shapes

This is a yin yang symbol. It is @ Chinese
symbol with many meanings. One meaning is
that things have both positive and negative
sides. What negative thing happened in the
legend? What was the positive result?




12. a) Name the types of quadrilaterals found
in the cile pattern shown.
b) Describe the pattern in which the tiles

are laid.
f 4 ¥ g — O i
A J N
\\ i/ -/f \j‘:\ \\-"\ |
;/ /

A ¥ y Y

4 \ﬂ\ N !J',»‘ /x" |

b

A &

13. Draw and label a quadrilateral that matches
each description. Then, classify ir.
Hint: First sketch a quadrilateral and mark
the given information.

a) AB is parallel to CD, AB is twice as long
as CD, ZA = 90°

b} all sides measure 3 cm, DE is parallel to
GFE, DG is parallel to EE DE is not at
right angles to DG

Chapter Problem

14. Traditionally, patchwork quilts were made
by sewing together square or rectangular
pieces of fabric. Modern designs use many
different shapes.

a) List all the geometric shapes that you
can find in the patchwork quilt shown.

b) Design your own patchwork quilt
containing at least 20 patches. Include at
least two different types of quadrilaterals.
Draw the design in your notebook.

Making Connections

You will explore more tiling patterns in
Chapter 13.

Try This!

I

15. One diagonal of a square divides the
shape into two right isosceles triangles,

What types of triangles can be formed when

one diagonal of each of the following
quadrilaterals is drawn? Use diagrams to
SUpport your answers.

a) a rectangle

k) a kite

Extend

16. A Venn diagram uses nested and/or
overlapping shapes to show relationships.
The Venn diagram below can be used to
show the relationships among types of
triangles.

Triangles

r

o~ B
"-._____ o

a) Make a larger copy of the diagram.
Add labels to your diagram to show

equilateral, isosceles, and right eriangles.

b) What type of triangle is represented by
the overlap of the two ovals?

Draw and label a Venn diagram 1o show
the relationships among the different
types of quadrilaterals. Hint: Do question
16 first,

17.

2.2 Classify Quadrilaterals « MHR
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2.3

Congruent Figures

Focus on...

» matching figures

s comparing side
lengths and angle
measures

* congruence

congruent

* same shape and
size

| Materials !
* grid paper
* sCissors

* ruler
* protractor

66 MHR = Chapter 2

0.
Look carefully at o0

the three diagrams. | | . .
In which one(s) is e :

figure A identical P "

to figure B? What ' '
properties of the figures do =
you compare (0 decide? a

Figures that have the
same shape and size
are congruent ,

Discover the Math R

How can you tell if two triangles are congruent?

1. On grid paper, draw any rectangle and one
diagonal. Cut out the two triangles formed.
Compare the triangles. Are they congreent?
How can you tell?

2. On grid paper, draw any trapezoid and one
diagonal. Cut out the two triangles formed.
Compare the triangles. Are they congruent?
How can you tell?

3. a) On grid paper, draw any kite and one
diagonal. Compare the two triangles
formed. Are they congruent? How can
you tell without cutting them out?

b) Draw a copy of your kite. This time
draw the other diagonal. Compare the
two triangles formed. Are they congruent?
How can you tell without cutting them
out?

4. Reflect What must match if two triangles are congruent?

What do you need to do to be certain?




Example 1: Identify Congruent Figures

Are the figures in each group congruent? Explain your answers,
a) . B b) o c)

Solution

a) The figures are not congruent because their shapes are different from each other.

b) The figures are all equilateral triangles. Their sides are marked as being the same
size. The second triangle is a rotation image. The three triangles are congruent.

¢) The figures are all the same shape, circles. The circles are not congruent
because they are different sizes.

Example 2: Match Parts of Congruent Triangles

Compare AABC and ADEE e D,
a) List the corresponding equal angles and sides. " . IF :
b) Are the two triangles congruent? Give reasons. - W\\‘ + %
Solution - " f - D . . " . -
a) Corresponding angles:  Corresponding sides:
LA =/D AB = DE
£ZB = LE AC=DF
£LC=ZF BC=EF

b) The corresponding angles and side lengths are equal. So, AABC and ADEF
are congtuent.

Key Ideas —

|

1' & Two figures are congruent if they have
the same shapc and the same size,
Rotations and reflections are allowed.

Both rectangular,
both measure 2 by 3,
so they are congruent
rectangles.

A
<
a Corresponding angles oo < #
and sides of congruent AB and PQ are corresponding g e PR I ¢
S Dt e sides. They are the same length.
£B and ~Q are corresponding P :
measures. angles. They contain the same &
mark. This means that the 2 .
angles are of equal size. (4= el B R
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@)\ Communicate the Ideas

1. Which two of the rectangles shown are congruent?
Why is the third rectangle not congruent?

A ¢
2. Explain why the two triangles shown are congruent. K R
~ - \'.. -
o o o o
M L[T S
Check Your Understanding
Practise 4. Which two rectangles are congruent? Explain.
A DE H
3. Are the figures in each group congruent? S -
Justify your answer. J <1 5
a)
M L
5. Which triangles are congruent? Explain.
A D E
]
G =]
4 i
b) -
B C
o
| H
6. Are any of these figures congruent?
Justify your answer.
A B G H
c| |b
<) ) |
F El L] K
M N u v
s| |7
Q R
X W
P 0
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For help with questions 7 and 8, refer to
Example 2.

7. AABC and ADEF are congruent. List the
corresponding sides and the corresponding

angles.
A D

8. ALMN and APQR are congruent, List the
corresponding sides and the corresponding

angles.
L P
)«’;7 4 o
M N R !
Apply
9. Examine the triangular end of the house
roof frame,

a) Name two congruent right triangles.
b} Name two congruent acute triangles.
€) Name two congruent obtuse triangles.

10. Use a ruler and a protractor. Draw a
triangle that is congruent to AKLM.
K

11. If two figures are the same shape, must they
be congruent? Draw diagrams to illustrate
your answer.

12. Are two rectangles with the same perimeter
always congruent to each other? Explain,
using diagrams to illustrate your answer.

13, If two hgures have the same area, are the
figures congruent? Use diagrams to
illustrate your answer.

14. If you place two congruent
"VINE - equilateral triangles together with two

sides aligned, you always get a thombus.
—

~ b4 8

Draw and name the geometric figure(s) that
you can create by placing the following
triangles wirth two equal sides aligned.

a) two congruent isosceles triangles
b} two congruent right scalene triangles

Extend

15. Draw three equilateral triangles. Add line
segments to divide

a) the first triangle into two congruent
triangles

b) the next triangle into three congruent
triangles

c) the next rriangle into four congruent
triangles
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2.4 Congruent and
Similar Figures

Focus on...
« comparing angles

* patterns in side Compare the dolls in the
lengths photograph. How are they
e congruent figures alike? How do they differ?

« similar figures

Are the figures congruent?
Are they similar ?

similar
* same shape but
different size

Discover the Math —

[ Materials How are similar figures related?
e grid paper
* ruler 1. Three similar rectangles are shown.
e protractor M L
| E H ISR I
Optional A D R T A ¢
* BLM 2.4A Recording I3 Ly 0
Sheet B cl [F 6 i K
* BLM 2.4B Large Triangles a) Compare the length of rectangle EFGH with the length of rectangle
ABCD. Compare the widths of these two rectangles, What do you
notice?

k) Compare the length of rectangle MJKL with the length of rectangle
ABCD. Compare the widchs of these two rectangles. Whar do yon

nottce?
¢) Copy and complete the table.
Rectangle ABCD EFGH  MIKL
length
width

d) What do you notice about the value of l‘z—?(% for the three

rectangles? What does this tell you about the shape of the three
rectangles?
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2. Two similar triangles are shown. X

a) Make larger copies of the triangles on centimetre grid
papet. P
b) Use a protractor to measure the angles in each triangle. ¥
What do you notice?
¢} Copy and complete to compare the lengths of R QlZ Y
corresponding sides of the triangles.
PQ_8® PR _®E RQ_H
XY m XZ @ ZY ®
d) Compare the three ratios in part ¢). What do you notice?

3. Reflect How are the angles in similar figures related?
How are the sides of similar igures related?

Example 1: ldentify Congruent or Similar Figures

Examine the figures shown.
a) Explain why there are no congruent pairs among them. A
b) Are there any similar figures? Give reasons.

Solution

a) To be congruent, figures must have the same shape and size.
The dimensions of the rectangles are

A:3by1 B:2by1 C:6by2 | wrote the
D:3by3 E:3by2 length first, then
None of the rectangles are identical, so none of them are the width.
congruent.

b) Compare rectangle A and rectangle C.

Aand C

lengthof C 6 width of C 3 /look to be the same
length of A ~ 2 widih of A ~ 1 | shape. | checked the

corresponding

For both dimensions, rectangle C is three times sides.
rectangle A.

So, rectangles A and C are similar.

Check whether any other figures are similar,
D is the only square shown.

Compare rectangle B and rectangle E.
length of E 3 width of E 2
length of B~ 2 width of B~ 1

These ratios are not the same.
Rectangles A and C are the only similar figures shown.




Example 2: Match Parts of Similar Triangles

Compare the corresponding angles and sides of AABC D

and ADEF. Are the two triangles similar? Give reasons., ©
o A 1040 5

Solution V. 4 \\'J @ 5| il .

. ' #Band ZE ‘ 3

Compare corresponding angles: ¢ bo thagrz]., bec:[lese \ R ranieT . - -

LA = 4D £B=LE £C = LF of the grid lines. )

Compare corresponding sides: NS S i

AB 3 BC 4 AC 5 — > > ([ Eachside of ADEF is double

DE - 6 EF 8 DE 10 ™ N, the length of the

(' corresponding side of AABC.
AABC and ADEEF are similat because they are the same shape. """
Each side of ADEF is twice the corresponding side of AABC.

Key Ideas o

"

" & Similar figures have the same shape but may be different in size. ErmitieE
| |
. * + . '/-'_.__‘_‘_\-\w_/ \ .—I ” r-
a Corresponding angles in similar R= 21U, 5=V ©
figures are equal. _ LT=2W ) u
. ) ) P R 4 ’_\ 3 49 : _
@ The lengths of corresponding sides in [ Each side of AUVW \ _ - - A —
similar figures are in proportion. [ is double the length =

\_ of the corresponding |

_S
side of ARST. prt

@\ Communicate the Ideas

1. Compare the rectangles shown. Justify
your answers to the following. c D 3
a) Which are congruent?
b) Which are similar?

2. Compare the three triangles shown. Which two D G
are similar? Why is the third not similar?
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Practise

For help with Questions 3 to 6, refer to
Example 1,

3. Are the figures in each pair similar?
Give reasons for your answers.

a
) E F
Al B
Dl | [
T
b) p Q] IT U
S R W v

4. Are the triangles in each pair congruent? If
not, are they similar? Explain your answers.

a) D
o
F L]
A
e . o E
C.» o~ R
b)p
o
3 tif
[= W = E
L F
-]
] 1 —
e |,
K

5. Which of the rectangles shown are similar?

Explain why.
K L] Jo P
N MR Q
S W I
v il 1z Y

Check Your Understanding K

6. List the similar quadrilaterals, List the
congruent ones. Give reasons for your

choices.
A B E F
! | J
D C /
M N y L K
H G _
U v
P 0 qQ R
ALY X w
T 5

For help with questions 7 and 8, refer to
Example 2.

7. Compare the 13 _'_‘_K
corresponding angles g 5
and sides of AKLM M 12 L , .X
and AXYZ, Are the 26 - 10
two triangles similar? _ il 4
(ive reasons. z 24 Y

8. Compare the P
corresponding angles and £ S
sides of APQR and SR 8 "
ASTV. Are the triangles - \ 2 ".I

similar? Give reasons.

Apply

9. Compare the figures.

a) Which arrow is congruent to A?
b) Which arrow is similar to A? Explain.
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Chapter Problem

10. Whar congruent and similar shapes are
used in the design of this quilt?

11. Consider the seven
pieces of the tangram.

a) Are any pieces 2 ;5 4
congruent? Explain.

b) Are any pieces B
similar? Explain. 3 !

12, s each statement true? Explain your decision.

a) All squares are similar to each other.

b) All rectangles are similar to each other.

c) All right isosceles triangles are similar to
each other.

d) All thombi are similar to each other.

13. You can tell if two ' = | 2]
rectangles are similar e
by using the “diagonal A B
test.” Place the smaller rectangle on top of
the larger one as shown. If the diagonals
align, as in figure A, then the rectangles are
similas. If the diagonals do not align, as in B,
then the rectangles are not similar. Draw
several rectangies on grid paper. Use the
diagonal test to check which are similar.

74 MHR = Chapter 2

17. The national flag of

14. a) Use grid paper to draw a triangle that
is similar to the one shown.
X

Y] Z
b) Compare your similar triangle with those
drawn by other students. Are the

triangles that you have drawn similar to
each other? Are they congruent? Explain.

15. Make a list of the congruent figures
found in the diagram. Then, make a list
of all the similar figures that you can find,

Try This!

A E | B
)
H #
G F
|
D e
Extend

16. In AABC, a line segment DE is drawn
parallel to BC. How are AABC and AADE

related? Justify your answer.

Canada is twice as

long as it is wide.

The two red

rectangles are similar to the complete flag,
What can you deduce about the shape of
the white rectangle? Explain.



Use
Technology

Identify Similar Triangles Using

The Geometer’s Sketchpad®

Focus on...

%

* Exploring the
properties of
similar triangles

‘Materials |
» The Geometer's

Sketchpad® software
© computers

Optional

= TECH 2.4A Identify
Similar Triangles {G5P4)

* TECH 2.4B Identify
Similar Triangles {GSP3}

» BLM 2.4C Identify Similar
Triangles Without
Technology

1. Use The Geometer’s
Sketchpad® to construct
and label a triangle ABC.

2. a} Select line segment AB.

Construct its Midpoint.

b} Repeat the previous
step to construct the
midpoint for line
segment BC,

¢) Select points D and E.
Construct line segment
DE.

3. If AABC and ADBE are
similar triangles, then
what is true about the
measures of their
corresponding angles?
Check your answer by
measuring corresponding
pairs of angles,

4.a) Make a conjecture
about how the lengths
of corresponding sides
of AABC and ADBE

are related.

D The Gepmeter’s Sketchpad

[} Fie Edit Display Constuct Transform Measure Graph Window Help

N,

&3 The Geometer’s Sketchpad
[ Fie Edt Display Comstruct Transform Msasure Graph Window Help

muBED =64.31"

meBCA=§431"

moB0E = 51 89 B

meBaC = 31 69"

BE=283cm

BC =567 om

BD=325cm D
84 = 6.4Gcm

¥ NG| 7

b) Check by measuring the lengths of corresponding sides.

5. Extend your investigation by changing the shape of AABC.

Do the parterns still hold?

6. Reflect How can you use technology to check whether two triangles

are similar?
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CHAPTER

2 Review

Key Words

1. Draw and label diagrams to show
the meaning of each word.

a) isosceles triangle
b) obtuse triangle
¢} thombus

d) trapezoid

2. Compare the two shapes shown. How
are the triangles related? Explain.

<l Blzl | | | | | IV

2.1 Classify Triangles, pages 54-59
3. Classify each triangle in two ways.
Give reasons for your answers.

a) A b} D

4. A support wire from the top of a 12-m flag
pole reaches the ground 3 m away from the
foot of the flag pole. What type of triangle
is formed?

12m

3m

\_

5. Use a ruler and a protractor to draw cach
triangle. Then, classify the triangle in two
ways.

a) one angle of 50° between sides
measuring 4 ¢cm and 4 cm

b) one side measuring 7 cm between
angles of 25° and 40°

2.2 Classify Quadrilaterals,
pages 60-65

6. Classify each quadrilateral.
Explain your choice.

a)P " Q b) T U

A | TR

S R W
Q) X d) K oL

= | -

A L

F ' NOTM
£} >Y
|
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2.3 Congruent Figures, pages 66-69

8. Draw two congruent shapes. Explain why
they are congruent.

a) Examine the picture of the provincial
flag of Ontario. Find two different pairs
of congruent figures.

b) Find three other flags that use different
shapes in their design, Sketch the flags
and list the congruent figures.

10. In each part, are the shapes congruent?
Explain your answer. If the shapes are
congruent, list their equal sides and angles.

Y
X 3em Y

11. If two triangles have the same perimeter,
are they congruent? Draw diagrams to
illustrate your answer.

2.4 Congruent and Similar Figures,
pages 70-74

12. Draw two similar figures. Explain how
you can tell that they are similar.

13. Make a list of the similar figures found
in the diagram. Are there any congruent
figures? Explain.

14. Decide whether each image is similar to the
otiginal. Can the image also be congruent?
Explain.

a) a photocopy of a figure
b} a photograph of a figure

15. Both triangles contain a 60° angle.

a) Are the triangles congruent?
Give reasons for your answer.

b) Are the triangles similar?
Give reasons for your answer.
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Strand NSN
Questions

MEA GSS
589 -1

DMP

Multiple Choice

For questions 1 to &, select the correct
answer.
1. A

3cm 3cm

C 2cm B

AABC can be classified as

A an obtuse scalene triangle

B an acute isosceles triangle
C a right scalene triangle

D an acute equilateral triangle

2. R
50cm .
3.0 cm
T 25m
ARST can be classified as

A an obtuse isosceles triangle
B an acute equilateral triangle
C an obtuse scalene triangle
D a right isosceles triangle

3. 2m

>
2m A A 2m

>
2m

The quadrilateral can be classified as

A a rectangle
B a square

C a trapezoid
D a rhombus

. _I |

. ]

The quadrilateral can be classified as

A a parallelogram
B a square

C a kite

D a trapezoid

L L
# 2 s %

ATy AT
The two shapes are

A isosceles triangles
B congruent triangles
C similar angles

D congruent angles

n E
HemeE SRS
The two shapes are

A similar triangles

B congruent squares

C similar squares

D congruent rectangles

Short Answer

7. Use a ruler and a protractor to draw each

triangle. Then, classify the triangle in two

ways.

ayIn AXYZ, /Y is a right angle. Sides XY
and YZ are each § cm.

b) AABC with AB = 5 cm, BC = 7 cm, and
£B = 60°
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8. Compare the three photo frames shown,
Which are similar rectangles? Explain your

reasoning.
2by3 4by6 8by 12

Extended Response

9. Explain why a right triangle can never
be similar to an obtuse triangle. Draw
a sketch to help in vour explanation.

Chapter Problem Wrap-Up

materials you choose.

Your pattern block should include
* two different quadrilaterals

¢ two different triangles

* some congruent figures

* some similar figures

List its geometric properties.

\ S

Patterns that use a variety of shapes are more interesting.
Design a pattern for che front of your binder, or for another
similar purpose. You may draw it on paper, and then create it
using pieces of coloured tissue paper, fabric, wood, or other

10. Which triangles are congruent? Which are

sirnilarp Explain why

1cm& <m 1cm
2 cm 1cm 1cm

Clar.m

11. The height of square ABCD is half the
height of square EFGH. ABCD has a
perimeter of 16 cm, Use a ruler to draw
the two quadrilaterals. Label the
dimensions ot both. Are the figures
congruent? similar? Explain.

Write an e-mail to a friend giving a brief description of your design.

Practice Test » MHR




Making Connections

Transformations and Congruence

The di N _ ‘e ” Materials
1 .
e |a.gram SNOWs a varl.e yo shapes .OI'I gric paper. 3 grld paper
) g mm N * 5Cissors
A I | el | A WA
P BV “EE___EEA __ \SEEEEE Optional
Lanl AN Aig o traci
A T Voo racing paper
(11 T EEE. AEE « pattern blocks
_ * Mira
b e . =
A 4& I X |"_T \

1. Identify pairs of shapes that are related by a translation, rotation, or reflection.
To help you decide, you can cut the shapes out of a piece of grid paper. Tracing
paper, or a Mira, may also be helpful.

2. Describe the transformation that relates each pair. Draw diagrams as necessary.
For a translation, show the translation arrow. For a reflection, show the mirror
line. For a rotation, show the turn centre and the angle of rotation.

3. List pairs of congruent shapes in the diagram. Compare this list with your answers
in step 1. What do you notice? How can you explain this?

'Making Connections

What's math got to do with sports?

Geometry is found on all sports playing surfaces. Squares, rectangles,
and circles are the most common shapes used in marking out the
playing areas. 165m
The plan of a soccer pitch is shown. What shapes can be seen when .
a soccer game is being played? 0m

S0m
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New School Logo!

Create a new logo that might be used on a crest for team shirts, on
school banners, and on the opening page of the school’s web site.

The student council wants a logo with
s at least two congruent shapes

e at least two similar shapes

* at least twao different shapes

1. Creare a logo. Explain how your logo meets the
requirements set out by the student council.

2, In order to make a school crest, your logo is going

to be sewn onto material. Every line in the logo has

to be sewn. Sewing costs $0.20 per centimetre. How

much will it cost to sew one crest of your logo? Explain.

3. The school is creacing a large banner.,
Adding colour costs $4 per square metre.
Design and price the banner. Consider
the following:

» How large a banner will your
school need?
» Will the banner have a large logo?
® Whart else will be on
the banner?



Number Sense and

Numeration

* Generate, compare,
and order multiples.

* Understand and
explain operations
with fractions using
manipulatives.

* Add and subtract
fractions with simple
denominators using
concrete materials,
drawings, and symbols.

* Relate the repeated
addition of fractions
with simple
denominators to the
multiplication of a
fraction by a whole
number.

e Ask “what if”
questions, pose
problems involving
simple fractions, and
investigate solutions.

e Solve problems
involving fractions
using appropriate
strategies and
calculation methods.

Key Words

equivalent fractions

coOmmon
denominator

multiple

7




