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A Tour of Your Textbook

cHrpTER

Chapter Opener
Each chapter begins with a two-page spread which Symmetry ang
introduces you to what you will learn in the chapter. :

FOLDABLES™
Study Tool

Foldables™
Each chapter includes a Foldable to help you
organize what you are learning and keep track
of what you need to work on. Instructions on
where and how to record information on the
Foldable will help you use it as a study tool.

Math Link

Math Lin
Each chapter introduces a w“ukm
Math Link that helps you

connect math and your own
personal experiences. You
will often revisit the Math
Link at the end of a lesson.
This is an opportunity for
you to build concepts and
understanding. The Math
Link: Wrap It Up! at the
end of each chapter gives
you an opportunity to
demonstrate your
understanding of
the chapter

Digital rights not available,

Math Link: Wrap it Up)

You are anillusionist who is about to
amaze your audience with a number
trick. However, before you try the

trick, youneed to know how it works,

Guess a Number

a) Trythe trick, Guess a N
concepts. 3 umber, Step2 Have the
several tim, Person arrange the 4, its i
about thy = wnat doyou notice 5t¢p 3 Ask the peroon 0 arra oL
e middle digit of the order, 98 the same three digits in in
number in step 47 o creasing

Tell the person to o,
i UbtraCt the number in step 5 from g nurmber

b) W:a« do you notice about the o etep
other two digits? o
igiter Sup : :5k the person to circle one number in the differen
: . " orence.
9 Howdossthe nformation o b & Aok uhat the other two digts are, Iderttify the digit that
it that was

parts a) and b) help you to
understand this number trick?

d Mlake Up a number-guessing trick. Show how
algebra can help explain your number trick.

Numbered Sections

The numbered sections often start with a visual to
connect the topic to a real setting. The purpose of
this introduction is to help you make connections
between the math in the section and the real world,
or to make connections to what you already know.

A Tour of Your Textbook ix

NEL



A three-part lesson follows.

Explore

¢ An activity is designed to help you build your own
understanding of the new concept and lead toward
answers to the key question. This activity is often
related to the opening visual and introductory text
in the section.

Link the Ideas

e Some of these sections start with a piece of text that
will help you connect what you did in the Explore to
the Examples.

e Examples and Solutions demonstrate how to use the
concept.

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

X A Tour of Your Textbook

Explore Multiplying a Polynomial by a Monomial
When a train’s brakes are applied, the train travels a distance before it
stops. After ¢ seconds, the distance, in metres, that the train travels is
given by the polynomial 2¢(20 — ).
1. What part of the diagram does 2¢(20 — ¢) represent?
—— 20 ._—1
f

2. What polynomial represents the unknown length in the diagram?
How did you determine this polynomial?

— W —

3. Find three rectangles in the diagram. What is an expression for the
area of the largest rectangle? What is an expression for the area of
the smallest rectangle?

4. What is the difference in area between the largest and smallest
rectangles? Show two ways to find your answer.

5. Caleulate the area of the medium-sized rectangle using the
dimension you determined in #2.
Reflect and Check
6. Describe the steps you used in #5 to calculate the area of the

medium-sized rectangle.

7. How is the area of the medium-sized rectangle related to the areas
of the large rectangle and the small rectangle?

8. How far does the train travel in 10 s? Show how you arrived at
your answer.

@D Literacy Link

A polynomial is made
up of terms connected
by addition or
subtraction.

Examples:

x+5
2d-24

x
354556
K _h

274

7.2 Multiplying Polynomials by Monormials 265

Link the Ideas

Reading an inequality depends on the incquality symbol used.

Inequality Meaning
a>b_|ais greater than b

[ a<b |aislessthanb

— a=b _|aisgreater than or equal to b
@D Literacy Link a<b

Inequalities can be atb

expressed three ways:

+ Verbally using words.
For example, “all
numbers less than or
equal to 075"

ais less than or equal t0 b

ais not cqual to b

Example 1: Represent Inequalities

Many jobs pay people a higher rate for
. Graphicaly using working overtime. Reema carns overtime
visual,suchas pay when she works more than 40 h a
diagrams and graphs. week.
For example, a) Give four possible values that would
result in overtime pay.

b) Verbally express the amount of time
that qualifies for overtime
as an inequality.

@ Express the inequality graphically.

d) Express the inequality algebraically.

e) Represent the amount of time that
does not qualify for overtime as an
inequality. Express the inequality
verbally, graphically, and algebraically.

e
0 075 1
- Algebraically using
mathematical
symbols. For
example, x < 075.

Key Ideas

* You can represent the multiplication of a polynomial by a monomial
using models.
= area model = algebra tiles

— 2+ 2—

S—| ] | ]

2% 2
3% A=6x2 | A= 6x II
(3x)(2x+2) II

The product is represented by A, + A,
(3X)(2x + 2) = 6x* + 6x

(29(=2x+3)

There are 4 negative x*-tiles and 6 positive x-tiles.

(2)(—2x + 3) = —4x* + 6x

* To multiply a polynomial by a monomial algebraically, you can
expand the expression using the distributive property. Multiply
each term of the polynomial by the monomial.

(=1.29(3x = 7)
=(=1.293x) — (=1.2(7)
= —3.6x> + 8.4x

NEL



Check Your Understanding

e Communicate the Ideas: These questions let

you talk or write about the concepts and
assess whether you understand the ideas.
Practise: These are questions to check your
knowledge and understanding of what you
have learned.

Apply: In these questions, you need to apply
what you have learned to solve problems.
Extend: These questions may be more
challenging and may make connections to

other lessons.

How does MathLinks 9 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 the first time they are used in the
chapter. The meaning is given close by in the margin.

A Literacy Link at the beginning of each chapter provides
tips to help you read and interpret the chapter content.

Other Literacy Links throughout the chapter assist you in
reading and interpreting items in math. These tips will

help you in other subjects as well.

NEL

Check Your Understanding

Communicate the Ideas

3. Explain how
you would calculate th,
area of the object shown, e uriaee

Practise

calculate the surfac
surface area. 1em apart.

8- The following objects have been drawn on

isome: ;

pometric dot paper where the distance
ETWe S it

ween dots is 2 em, Determine the surface
a of each object.

1. Build ferent s 4 interloc]
wo different solid objects cach ysj, ng 24 interlocking cubes,
) Explain how symmetry could hel 'P you determine the surface areq
Exp o o help you deter he surface a
b) Slide the two objects together. What is the area of ovey lap between
jects
" 8 s ea of overl

@ How does the overlap affect 1 tal surface area of your site object
¢ overlap affect the total surf rea of your composite objects
jec

2. Nicl
h;;ku ;:\:i(::;htwojhyer cake. Instead of icing, =
1 crry jam between the two
ayers. He plans to cover the outside of th
cake with chocolate icing, Describe hoy,
e can calculate the area that needs icing Ban

5cm

25m

Sy

b)

are together?

are right angles.

Key Words
rotation symmetry
order of rotation
angle of rotation
surface area

symmetry
line of symmetry
line symmetry

centre of rotation

Q@D Literacy Link

A thematic map can help you understand and

connect new terms and concepts.

Create a thematic map in your math journal or

notebook. Make each shape large enough to write

in. Leave enough space to draw additional lines. As

you work through the chapter, complete the

thematic map.

« Use the boxes to record the key ideas for each
section.

« Use the lines to explain the key ideas by
recording definitions, examples, and strategies.

« Where possible, include a visual to support your
definition.

Symmetry
and Surface

rotation
symmetry,

B) What is the surface area when the solids

Forhelp with #4 to #7,
, refer to Example 1 on,
s pages 28-29, 6-a) If you build the rectangular o
- Each object has been constructed from Sl hem ogechr s shown, it
centimetre cubes. Estimate and then 385 o e g A e
of the overlap? Assume the dots are

7+ Examine the solid and its views. All angles

centre of rotation
the point about which
the rotation of an
object or design turns

rotation symmetry
occurs when a shape or
design can be turned
about its centre of
rotation so that it fits
onto its outline more
than onceina
complete turn

Q@D Literacy Link
Parentheses is another
name for brackets.
They can be used in
place ofa
multiplication sign.
For example,

—4 x 1.5=—4(1.5)

QD Literacy Link
Klassen’s winning
time of 1:55.27

A Tour of Your Textbook

means 1 min, 55.27 s.

Xi



Understanding Concepts

The Explore activities are designed to help you
construct your own understanding of new
concepts. The key question tells you what the
activity is about. Short steps, with illustrations,
lead you to make some conclusions in the Reflect
and Check question(s).

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

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

Sometimes different methods of
solving the same problem are
shown. One way may make more NN\ -
sense to you than the other. Or, you <N A~
may develop another way that Erample oS Tines o Determine s Wi -

means more to you. '

ngth is 31.5 units.

¢ Problem Solving Strategies are
pointed out. R

e Calculator key press sequences are
shown where appropriate.

* Most Examples are followed by a
Show You Know. These questions
help you check that you understand
the skill covered in the Example.

Check Your Understanding

Communicate the Ideas

The Check Your Understanding exercises begin with
Communicate the Ideas. These questions focus your thinking
on the Key Ideas you developed in Link the Ideas. By discussing
these questions in a group, or doing the action called for, you
can see whether you understand the main points of the lesson.

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

xii A Tour of Your Textbook NEL




Problem Solving

At the beginning of the student resource
there is an overview of the four steps you
can use to approach Problem Solving.
Samples of 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.

Mental Math and Estimation

“BE This Mental Math and Estimation logo does one

of two things:

1. It signals where you can use mental math and estimation.

2. It provides useful tips for using mental math and estimation.

Other Features

r .
QD Did You Know? Did You Know?

The Métis flag shown in part a) is a white
infinity symbol on a blue background. The
infinity symbol can represent that the Métis
nation will go on forever. It can also be
interpreted as two conjoined circles,
representing the joining of two cultures:
European and First Nations.

These are interesting
facts related to math

,
QD Tech Link Tech Links
Thekeyforenteringa | Some Tech Links show

negative sign may
look different on
different calculators,

what calculator keys to

foreample, (zz=) | use for certain types of
Tk |or ) | .
itis not the questions. Keys and

subtraction key, [].
Experiment with
calculations involving
negative signs on
your calculator.

key sequences may vary
depending on the
calculator make and
model. Experiment to
find out what works on

yours.

Other Tech Links
suggest that you
could use computer
applications to do
certain activities.

QD Tech Link
You can use a

spreadsheet program
to create the graph.

NEL

topics you are learning.

A problem Solving Model

h problem solving? It may help i

How does the number
line show the estimate?

WE

Web Links

WWW Web Link

To explore more about
symmetry, go to
www.mathlinks9.ca
and follow the links.

-6 5 -4 -3 2 -1 0 +1

You can find extra information related to
some questions on the Internet. Log on to

www.mathlinks9.ca and you will be able

to link to recommended Web sites.

Still other Tech Links refer you to the MathLinks 9

Online Learning Centre where you can use software to

extend your understanding of a concept.

Q@D Tech Link e

Similarity and Scale Factors

In this activity, you can use dynamic geometry | T

software to explore similarity and scale factors. Af i

To use this activity, go to www.mathlinks9.ca

and follow the links.

Explore

1. Slide point X along line segment AB and P L o L e
describe what happens to the image = 4
drawing.

sides of the drawing change relative to each

2. How do the measures of the corresponding I ‘
other? Explain. |
I

3. Compare the scale factor to the lengths of
the sides of the original drawing and the
image drawing. Create and complete a table similar to the one below with measurements taken at
different locations. Discuss your findings with a classmate.
Hint: In the table, m means the measure of.

mAX
mFE mF’E’ mXB
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Chapter Review and Practice Test

There is a Chapter Review and a Practice Test at the end of each chapter. 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
tests: multiple choice, numerical response, short answer, and extended response.

Cumulative Review

To help you reinforce what you have learned, there is a review
of the previous four chapters at the end of Chapters 4, 7, and

11. The reviews at the end of Chapters 4 and 7 are followed by
a Task.

. i Room
Choosing a Television to Suit Your Materals
+ measuring

n that

You want to find a telev
o best

+ grid paper
ind the location for the television.

clevision (HDTV) make the most sense

screen should you get?

Does a standard or higl

for your room? How large

1. The following table gives yol
size for two types o

Vs
o Viewing Distance (cm) ___
Screensize | _Viewins
= e e
: 2057 1
3 |

Task

68 |

These tasks require you to use skills from more than one chapter.
You will also need to use your creativity.

nis 320 cm
e of

away from your
rd TV would be

Challenges

r answwer for pare b) change if you have 2 HDTVZ

The last two pages of each chapter provide Challenges. The
Challenges provide interesting problems that show how the math
you learned in the chapter relates to jobs, careers, or daily life.

Some Challenges are games you can play, or make and play, with
your friends and family.

vi a0
TV type and size of
your choice.

Answers

Answers are provided for all
Practise, Apply, Extend, and u.,.,.,,p,., — e
Review questions. 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 Math Link questions and for
Practice Tests because teachers
may use these questions to assess
your progress.

Glossary
Refer to the illustrated Glossary at the back of the

student resource if you need to check the exact meaning of mathematical terms.
Index

If you want to find a particular math topic in MathLinks 9, look it up in the index, which

is at the back of the student resource. The index provides page references that may help
you review that topic.
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NEL



Problem Solving

Understand

Look Back

NEL

People solve mathematical problems at home, at work, at school, and at play.
There are many different ways to solve problems. In MathLinks 9, you are
encouraged to try different methods, look for alternative strategies, and use
your own ideas. Your method may be different but it may also work.

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.
® Note the key words, phrases, and important facts.

e Restate the problem in your own words.
e What information is given? What further information do you need?
e What is the problem asking you to do?

Select a strategy for solving the problem. Carefully consider your reason for

choosing that plan. Sometimes you need more than one strategy.

e 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:

— Model It — Estimate and Check

— Draw a Diagram — Solve a Simpler Problem
— Make an Organized List or Table — Identify all Possibilities
- Work Backward — Use a Variable

— Guess and Check — Solve an Equation

- Look for a Pattern — Make an Assumption

— Organize, Analyse, and Solve

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

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

¢ Do the calculations.

¢ Consider an alternative plan if your plan does not help you find a solution.

® Record each of your steps.

e State your answer. Explain and justify your thinking.

Examine your answer. Does it make sense?

e [s your answer close to your estimate?

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

e [s the answer reasonable? If not, make a new plan. Try an alternative strategy.
e Consider solving the problem a different way. Do you get the same answer?

e Compare your methods with those of your classmates.

Problem Solving XV
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Problem 1

Strategy
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Here are several strategies to help you solve problems. Your ideas on how to
solve the problems might be different from any of these.

Leisa purchased 70 glass
beads to make jewellery for
her friends and family. The
small beads cost $1 each, and
the large ones cost $2 each. In
total, Leisa spent $99 on the
beads. How many $1 beads
did she buy?

Example

Estimate and Check

Use an Equation

Estimate that there is an equal number of each bead.
Therefore, 70 + 2 = 35 of each.

Multiply the number of small beads by $1 and the number of large

beads by $2 to determine the total cost.
1(35) + 2(35) = 35 + 70
=105 Too high

You can organize further estimates in a chart.

Small Large Total Cost ($)

45 25 |45 +2(25) =95 Too low
40 30 |40 + 2(30) =100 Too high
43 27 |43 + 2(27) =97 Too low
41 29 |41 +2(29) =99  Correct!

The number of $1 beads Leisa purchased was 41.

Let 7 represent the number of small beads she ordered.

The number of large beads can be represented by 70 — 7.
The cost of the small beads can be represented by 17, or n.
The cost of the large beads can be represented by 2(70 — n).
The total cost can be represented by # + 2(70 — n).

The total cost is $99.

7+ 2(70 — ) = 99

n+ 140 — 2n =99

140 — n =99
—n=—41
— —41
===
n=41

The number of $1 beads Leisa purchased was 41.

Problem Solving
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Problem 2

Strategy

In a community in northern Manitoba, % of the

school population is grade 9 students. Of these

grade 9 students, % are boys. There are 18 grade

9 boys in the school. How many students are there
in the school in total?

Draw a Diagram

Solve a Simpler
Problem

Example
The rectangle represents the entire school population.
The grade 9 students represent % of the rectangle. grade 9
students
Divide the % section into five parts. Label three boys
boys
parts to show that % are boys. boys
Since 18 grade 9 boys fill three e 6 boys
boxes, 6 students must be in 6 boys
each box. 6 boys

The rectangle has 20 parts altogether.
So, 20 x 6 = 120.
There are 120 students in the school.

First, determine the fraction of grade 9 boys in the school.

The number of grade 9 students is 1 f the school population. The number of

4
grade 9 boys is % of the grade 9 students. So, the number of grade 9 boys in the
1.3 _3
school is 75330
Now, use 23—0 to determine the school population. The number of grade 9 boys is
18. So, ZiO of the school population is 18. That means the school population is
3
18 = —.
8 20
.3 _1gx 20
18 = 50 = 18 x 3
_ 360
3
=120

There are 120 students in the school.

NEL
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Prob'em 3 Damien is going to cut

a Saskatoon berry pie
into four equal slices. If

he cuts the pie into six
equal slices, each slice
will have a mass that is
40 g less. What is the

mass of the whole pie?

Strategy Example

Draw a Diagram Draw two circles of the same size. Divide one into

four equal sections and shade % blue. Divide the

*

other into six equal sections and shade % blue.

.13 1_2 4o : .
Since =1 and =1y divide the circles into
. 3 o 2
12 sections. Now 13 of one circle is blue and i

of the other circle is blue.
Shade 12—2 of each circle yellow.

1 1 .
Note that 1z of the 7 section is blue.

This % represents the difference in size

between the two pieces. This difference
has a mass of 40 g. So, % of the pie is 40 g.

40 x 12 =480
Therefore, the mass of the whole pie is 480 g.

Use an Equation Let m represent the mass of the whole pie.
The mass of a slice from a four-slice pie can be represented by %m The mass of a

1

slice from a six-slice pie can be represented by = m. The two slices differ by 40 g.

Solve using a common denominator. 6
%m - %m =40
13—2171 - %m =40
%m =40
%m x 12 =40 x 12
m = 480

The mass of the whole pie is 480 g.
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Problem | Two dancers start at point O on a
stage. They move in a straight line to
A.Then, the first dancer moves along

. . WC =WB
the circumference of the circle to WA —4m

point B, and the second dancer 0C (radius of circle) = 10 m
moves to point C. The first dancer will OWC = 90°

now dance along BC to the second

dancer. How far is this distance?

Strategy Example
Organize, Sketch the circle and label the given information.
Analyse, Develop a plan to find the length of BC.

WC and WB are equal segments of BC. Find the length
of either WC or WB. Choose WC.

AOWC is a right triangle. Determine the length of WC
using the Pythagorean relationship.

You need to know the lengths of OC and OW.

OC is a hypotenuse of the right triangle. OC = 10 m
OW is a leg of the right triangle. Determine the length of OW.
OW and WA are segments of OA.

OA = radius of the circle, WA = 4 m

=10m
OW + WA = OA
oW +4 =10
oW =6

Apply the Pythagorean relationship to find WC.
OW? + WC* = OC?

62+ WC =10?
36 + WC* =100
WC? = 64
WC =8
and Solve Now that you have the length of WC, determine the length of WB.
WC =WB

WC=28,s0 WB=28

Determine the length of BC.
BC = WC + WB
=8+ 8
=16
The distance from the first dancer to the second is 16 m.
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