General Outcome
* Develop number sense.

Specific Outcomes

Add and Subtract Integers

N6 Demonstrate an understanding of addition and subtraction of integers,
concretely, pictorially and symbolically.

By the end of this chapter, students will be able to:

Section Understanding Concepts, Skills, and Processes

9.1 v add integers using integer chips
9.2 v add integers using a number line
9.3 v subtract integers using integer chips
9.4 v use addition to subtract integers
| 9.5 v decide when to add and subtract integers in solving problems )

Assessment as Learning

Use the Before column of BLM 9-1
Chapter 9 Self-Assessment to provide
students with the big picture for this chapter
and to help them identify what they already
know, understand, and can do. You may wish
to have students keep this master in their
math portfolio and refer back to it during
the chapter.

Supported Learning

* As students complete each section of the
chapter or complete the Chapter 9 Review,
have them review the related parts of
BLM 9-1 Chapter 9 Self-Assessment,
fill in the appropriate part of the During
column, and report what they might do about
any items that they have marked either red
or yellow.

€
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Chapter 9 Planning Chart

Section
Suggested Timing

Exercise Guide

Teacher’s Resource
Blackline Masters

Materials and
Technology Tools

* 60—75 minutes

Extension/Enrichment: 1-3, 16-20

BLM 9-3 Section 9.1 Extra Practice

Chapter Opener BLM 9-1 Chapter 9 Self-Assessment * notebook paper
*20-30 minutes BLM 9-2 Adding and Subtracting * scissors
Integers * stapler
9.1 Explore Essential: 1-5,7,9, 11, 13 Master 2 Two Stars and One Wish * red and blue integer chips
Integer Addition Typical: 1-3,5, 7,9, 11-16 BLM 9-1 Chapter 9 Self-Assessment * red and blue coloured pencils

(optional)
* scissors (optional)
« transparent chips (optional)

9.2 Add Integers
* 60-75 minutes

Essential: 1, 3-5, 7, 9, 10, Math Link
Typical: 2-10, 13-15, 17-19,

Math Link

Extension/Enrichment: 2—4, 20-23

Master 3 Integer Number Lines

Master 4 Vertical and Horizontal
Number Lines

BLM 9-1 Chapter 9 Self-Assessment

BLM 9-4 Section 9.2 Extra Practice

BLM 9-5 Section 9.2 Math Link

* red and blue integer chips

* red and blue coloured pencils

* red and blue paper (optional)

* scissors (optional)

« transparent plastic strips
(optional)

« red and blue markers (optional)

9.3 Explore Integer
Subtraction
* 60—75 minutes

Essential: 1-5, 7,9, 11, 13-15, 18
Typical: 1-5,7,9, 11, 13-18
Extension/Enrichment: 1-4, 19-21

BLM 9-1 Chapter 9 Self-Assessment
BLM 9-6 Time Zone Map
BLM 9-7 Section 9.3 Extra Practice

* red and blue integer chips

* red and blue coloured pencils
(optional)

« transparent chips (optional)

9.4 Subtract Integers
* 40-50 minutes

Essential: 1-5, 7,9, 11, 13, 15,
Math Link

Typical: 1-5, 7,9, 11, 13, 15-22,
Math Link
Extension/Enrichment: 1-4, 16,
17,2124

Master 3 Integer Number Lines

Master 4 Vertical and Horizontal
Number Lines

BLM 9-1 Chapter 9 Self-Assessment

BLM 9-8 Section 9.4 Explore the Math

BLM 9-9 Section 9.4 Extra Practice

BLM 9-10 Section 9.4 Math Link

« red and blue integer chips
« transparent chips (optional)

9.5 Apply Integer
Operations
* 60-75 minutes

Essential: 1-5, Science Link
Typical: 1-5, 9—15, Science Link
Extension/Enrichment: 1, 2, 13,
15-18

Master 3 Integer Number Lines

Master 4 Vertical and Horizontal
Number Lines

BLM 9-1 Chapter 9 Self-Assessment

BLM 9-6 Time Zone Map

BLM 9-11 Faces

BLM 9-12 Section 9.5 Extra Practice

BLM 9-13 Section 9.5 Science Link

* red and blue integer chips
(optional)
* scissors

Chapter 9 Review

Have students do at least one

Master 3 Integer Number Lines

* red and blue integer chips

question for each concept, skill, or
process.
Minimum: 1-7, 9, 10, 12

* 40-50 minutes question related to any concept, Master 4 Vertical and Horizontal
skill, or process that has been giving Number Lines
them trouble. BLM 9-1 Chapter 9 Self-Assessment
BLM 9-3 Section 9.1 Extra Practice
BLM 9-4 Section 9.2 Extra Practice
BLM 9-6 Time Zone Map
BLM 9-7 Section 9.3 Extra Practice
BLM 9-9 Section 9.4 Extra Practice
BLM 9-12 Section 9.5 Extra Practice
Chapter 9 Provide students with the number BLM 9-1 Chapter 9 Self-Assessment « red and blue integer chips
Practice Test of questions they can comfortably BLM 9-14 Chapter 9 Test
* 40-50 minutes do in one class. Choose at least one

ii MHR « Mathematics 7: Teacher’s Resource




Chapter 9 Planning Chart (continued)

Section

Suggested Timing

Chapter 9 Wrap It Up!
* 40-50 minutes for
the Wrap It Up!
(allow more time
if students are
conducting their
own research)

Teacher’s Resource
Blackline Masters

Exercise Guide

Master 1 Project Rubric

BLM 9-5 Section 9.2 Math Link
BLM 9-10 Section 9.4 Math Link
BLM 9-15 Chapter 9 Wrap It Up!

Materials and
Technology Tools

* research materials or a
computer with Internet access

Chapter 9
Math Games
* 40-50 minutes

Master 3 Integer Number Lines

Chapter 9 Challenge
in Real Life
* 60—75 minutes

Master 1 Project Rubric * ruler

Master 4 Vertical and Horizontal
Number Lines

Master 9 0.5 Centimetre Grid Paper

BLM 9-16 Coordinate Grid

BLM 9-17 Chapter 9 MathLinks 7
Student Resource Answers

BLM 9-18 Chapter 9 BLM Answers

Chapter 9 Assessment Planner

Assessment Options

Chapter Opener

Type of Assessment

Assessment as Learning (TR pages i, 309)

Assessment Tool

BLM 9-1 Chapter 9 Self-Assessment
Chapter 9 Foldable

9.1 Explore Integer
Addition

Assessment as Learning (TR pages 312, 313, 315)
Assessment for Learning (TR pages 312, 314)

Master 2 Two Stars and One Wish
Math Learning Log (TR page 315)
BLM 9-1 Chapter 9 Self-Assessment

9.2 Add Integers

Assessment as Learning (TR pages 318, 320, 322)
Assessment for Learning (TR pages 318, 320, 322)

Math Learning Log (TR page 322)
BLM 9-1 Chapter 9 Self-Assessment

9.3 Explore Integer
Subtraction

Assessment as Learning (TR pages 325, 327, 329)
Assessment for Learning (TR pages 325, 328)

Math Learning Log (TR page 329)
BLM 9-1 Chapter 9 Self-Assessment

9.4 Subtract Integers

Assessment as Learning (TR pages 332, 333, 335)
Assessment for Learning (TR pages 332, 334, 335)

Math Learning Log (TR page 335)
BLM 9-1 Chapter 9 Self-Assessment

9.5 Apply Integer
Operations

Assessment as Learning (TR pages 338, 339, 341)
Assessment for Learning (TR page 340)

Math Learning Log (TR page 341)
BLM 9-1 Chapter 9 Self-Assessment

Chapter 9 Review

Assessment for Learning (TR page 342)
Assessment as Learning (TR page 343)

Math Learning Log (TR page 343)
BLM 9-1 Chapter 9 Self-Assessment

Chapter 9 Practice Test

Assessment as Learning (TR page 344)
Assessment of Learning (TR page 345)

BLM 9-1 Chapter 9 Self-Assessment
BLM 9-14 Chapter 9 Test

Chapter 9 Wrap It Up!

Assessment of Learning (TR page 344a)

Master 1 Project Rubric

Chapter 9 Math Games

Assessment for Learning (TR page 346)

Chapter 9 Challenge
in Real Life

Assessment for Learning (TR page 346a)
Assessment of Learning (TR page 346a)

Master 1 Project Rubric
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You may wish to use one or more of the following materials to help you
assess student readiness for Chapter 9.

Assessment for Learning Supported Learning

Method 1: Have students develop | * Students who require reinforcement of prerequisite

a journal to explain what they skills may wish to complete the Get Ready materials
personally know about integers and available in the MathLinks 7 Workbook and at the
how they use them in their lives. www.mathlinks7.ca book site.

Method 2: Have students complete
BLM 9-2 Adding and Subtracting
Integers to check their conceptual
understanding. Remind students

that you are looking for the scope of
their knowledge. Provide them with
blank paper to answer the questions.
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Suggested Timing

20-30 minutes

Materials

* notebook paper

* scissors

e stapler

Blackline Masters

BLM 9-1 Chapter 9
Self-Assessment

Key Words

zero pair
opposite integers

apier Opener

....o""....

What’s the Math?

In this chapter, students learn how to add and subtract integers. They start
by adding pairs of integers, including opposite integers, using integer chips
and then a number line. Students subtract integers by using integer chips
and then adding the opposite integer on a number line. Throughout the
chapter, students record the results of adding and subtracting integers using
concrete materials, diagrams, and symbols, and apply integer operations to
solve problems.

Activity Planning Notes

As a class, read the information about hockey. You may need to define the
positions on a hockey team for students who are unfamiliar with hockey.
You might ask students to identify their favourite hockey players and to
explain their choices. Some students may mention players’ achievements
(e.g., top goal scorer, best goalkeeper) that are relevant to the discussion in
the Math Link.

Math Link

Use the Math Link to initiate a student-centred discussion about
ways to measure a hockey player’s performance. For example, a
forward’s performance might be measured by the number of goals
scored. A goalie’s performance might be measured by the number
of shots saved. Some students may mention that average number
of goals scored per game or average shots saved per game is a
better means of comparison. Students with more knowledge of
hockey will likely mention assists and total points scored. Some
students who are very knowledgeable may mention hockey
statistics such as a player’s shooting percentage (i.e., percent of a
player’s shots on goal that result in a goal).

You may wish to read the Wrap It Up! for this chapter problem,
which is on page 345. Consider having students complete the
related Math Links in Sections 9.2 and 9.4, as these will assist
students who experience difficulty with the Wrap It Up! Alternatively,
if you assign only the Wrap It Up! problem, ensure that students are
aware of the background information on plus/minus scores from
the Math Link in Section 9.2.
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FOLDABLES™ Supported Learning

Study Tool Meeting the Needs of
All Learners

Have students make the Foldable in the student resource to keep « Consider having students play a
track of the information in the chapter. Filling in the What I Need game to help develop the idea
to Work On tab as they progress through the chapter will assist of opposites. In advance, prepare
th in identifvi nd solvin difficulti ith concent pairs of cards that show opposites

e‘m 1n ideniilying and solving any diiiculties with concepts, (e.g., hot/cold, up/down, two above/
Skllls, and processes. two below, plus/minus, one more

You may prefer to have students keep track of Key Words using a than/one less than). Distribute cards

to students and have them find
their matching opposite.

design specifically for that purpose. Students can make the following
Foldable and write vocabulary terms on the front of each tab. Have

them use the space beneath the tab to write definitions and provide Gifted and Enrichment
examples. Because these tabs have a lot of space, students might * You might have students research
also wish to explain how the information about the Key Words is the Web Link and present an oral

X L report about the origins of lacrosse
useful when working with integers. to the class.
m Fold a sheet of notebook paper in half along 1

the long axis with the crease to the right.

m On one side, cut the paper in half as far as the
fold, creating two large tabs.

m Label each tab with a math term. Write definitions
and give examples underneath the tabs.

Remind students to take notes about key ideas, examples,
Key Words, and what they need to work on under the
appropriate tab of the chapter Foldable.

Key Words Foldables could be slipped into the student resource
as a bookmark. That will help students keep track of the words.

Assessment as Learning Supported Learning
Chapter 9 Foldable * As students complete each section, have them review
As students work on each section the list of items they need to work on and then have

in Chapter 9, have them keep track | them check off any that have been handled.
of any problems they are having

under the What I Need to Work On

tab in their chapter Foldable.
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Suggested Timing
60-75 minutes

Materials

e red and blue integer chips

e red and blue coloured pencils (optional)
e scissors (optional)

e transparent chips (optional)

Blackline Masters
Master 2 Two Stars and One Wish

BLM 9-1 Chapter 9 Self-Assessment
BLM 9-3 Section 9.1 Extra Practice

Mathematical Processes

Communication

Connections

Mental Mathematics and Estimation
Problem Solving

Reasoning

Technology

NONNNNEN

Visualization

Specific Outcomes

N6 Demonstrate an understanding of addition and subtraction of integers, concretely, pictorially and symbolically.

Explore Integer Addition

Explore Integer Addition

D verena

Tunnicliffe of the
University of Victoria
is an expert on life in

Focus on...
After this lesson,

you will be able to...

] add integers Network Under the
using integer Sea project (VENUS).
e Scientists use

underwater detectors

located between

Vancouver Island and
Did You Know? T and British

Canada has the C 1bia to show conditions from the sea floor to the surface. The
'0"9“‘«”““; of detectors also monitor the movements of animals, such as whales
any country. About p .

206 of Canada’s and fish.

coastline is In British The first VENUS detectors were installed in Saanich Inlet and the Strait
Columbia, Over 7000 Sl ) ) - )
species of plants and of Georgia. The maximum depth of Saanich Inlet is 230 m, The Strait of

animals have been Georgia is 170 m deeper than that. What is the maximum depth of the
identified in British Strait of Georgia?
Columbia’s coastal
waters.

liateriols) How can you use integer chips to add two integers?

+ red and blue integer Integer chips are coloured disks that represent integers. In this book,
chips a red chip represents 41, and a blue chip represents —1. A |zero pair

includes one red chip and one blue chip.

zero pair 1. a) Use red chips to model +2.

+ apair of integer

chips, with one chip b) Use blue chips to model 2.

representing +1 <) Combine the two sets of chips and organize them into zero pairs.
and one chip What is the sum of +2 and —2? How do you know?
fepresenting ~1 d) Copy and complete the addition statement (+2) + (=2) = L
® ©o
a0 . )
o the pairrepresents 2. Repeat #1 for the integers 43 and —3.
zero because
N +i-1=0

310 MHR« Chapter 9

1. A Humane Society has the following animals for
adoption: 50% cats, 25% dogs, and 25% other
animals. Sketch and label a circle graph to show
these numbers.

2. 30% of grade 7 students play soccer. Calculate
the central angle needed to show this percent
on a circle graph.

3. A circle has a radius of 32 m. Calculate its area.

4. Draw a circle with a radius of 4 cm.

5. Calculate 9% - 3%. Show your work.

Mental Math

6. Estimate the diameter of the following circles:
a) radius = 2.9 m b) radius = 9.2 m

7. Estimate the circumference of the following circles:
a) diameter = 0.9 m b) radius = 2.5 m

8. List seven multiples for 5 and 6, then show the least
common multiple.

9. Estimate % — % Is your answer closer to 0 or %?
Explain.

10. List the numbers divisible by 5. How do you know?
25,32, 138, 155, 206, 320
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3. a) Predicr the sum of any pair of |opposite integers . opposite integers Wal'm-Up
Explain your reasoning. = two integers with the
b) Use integer chips to check the predicted sum of +6 and —6. :;‘:’;L{r:;f: ::: 1. The circle graph should show cats in half the CirCle, and
¢ Copy and complete the addition statement (+6) + (—6) = Il g-x;u::h-,’, each of dOgS and other animals in one quarter of the circle.
4.2) Model +5 and -3 2 2 Check that the labels are included and correct.
b} Combine the two sets of chips. Organize them into as : l'mmN'q('rﬂs X
many zero pairs as possible. How many chips are left over? ::gz?:‘:‘:e :)‘minm“ 2. 03 x360=108°0r10% = 360; 30% = 3 x 36° = 108°
What colour are they? distance in opposite
¢ What is the sum of +35 and —3# How do you know? directions from zero 3. Area = 322 X 3.14 = 3215.36 m2
d) Copy and complete the addition statement (+5) + (=3) = . on e numberiine
. ] RN 4. Check the diameter of the circle. It should measure 8 cm.
5. Repeat #4 for the integers 43 and =35,
3
6. Use integer chips to add each of the following. Write the addition *liferany ~ Link 5. Methods may vary. 57
statement in each case. Wri:i;ganﬂulh\m‘ling
al +2and +3 B —land =5 o +4and -2 d) +3 and -6 ;'99“5“'“’ : 6. a) IXx2=6m b) 9%x2=18m
e + or — sign of an
T integer does not .
Reflect on Your Findings regresent adiion 7.2) 1 x3=3m b)2.5x2x3=15m,or, if they used
7. Describe how you can use integer chips to add rwo integers. ;:::;;::_nl;:aw front-end estimation, 12 m.
rackets to
distinguish integer
signs from operation 8.5=75,10, 15, 20, 25, 30, 35, 6 = 6, 12, 18, 24, 30, 36, 42
Example 1: Add Integers Using Integer Chips symbols. For example, .
L e o wiite (+2) + (~2), not Least common multiple = 30
Add using integer chips. Copy and complere the addition +2 + —2. Youmay
statement in each case. ﬁhg]ll h{elp:ul to read 3 . ] ) .
o (+1) +(+2) =W b (=3)+(-2)=M '.;n“;w-“j;;‘m 9. Closer to 0 because 518 almost > and you’re subtracting
A (+5) +(-4) =0 4 (—6) +(+2) =1 negative two? it from 3
1
Solution
PESH ] 10. 25, 155, 320. They end in 5 or 0.
+2: 99
There are three red chips altogether, Model It
The sum is +3. Refer to page xvi. Explore the Math
The addition statement is (+1) + (+2) = +3. . . .
1. ¢) 0. When the zero pairs are organized there are no chips
b —3: D09 What other strategy left over.
=N I ] could you use?
There are five blue chips altogether. d) (+2) + (_2) =0
The sum is —35.
The addition statement is (=3) 4+ (=2) = =5, 2. c) 0 d) (+3) + (_3) =0
9.1 Explore Integer Addition « MHR mn 3 . a) O
b) 0. Six zero pairs can be created using +6 and —6.

€) (+6)+(—=6)=0
Activity Planning Notes

Have students determine the depth of the Strait of Georgia individually and
then compare their value and the method they used with a partner. After the

WWW web Link

Some students may be

investigation, have students reconsider the problem presented in the opener.
Have students think of the addition as (—230) + (—170) = —400.
Note: Zero pairs can also be called additive inverse pairs.

interested in the scientific
aspects of the VENUS
project. For more information

about the project, go to
www.mathlinks7.ca and
follow the links.

Common Errors

® Some students may not rearrange
the integer chips to clearly
determine the number of zero pairs.

Explore the Math
In this investigation, students use integer chips to add two integers.
Method 1: Have students work with a partner. Provide a set of red and

blue integer chips (at least six of each colour). Alternatively, use other
manipulatives, such as pennies or red and blue square cutouts.

Method 2: Have students draw and colour circles to represent integers.
Ry Encourage students to arrange

Have students cross out or cover up any zero pairs.

Method 3: Demonstrate adding integers by using transparent chips on an
overhead projector. Have students draw and colour circles for each example
you show, and write the corresponding addition statement.

the chips so that the zero pairs
stand out (e.g., aligning rows of
chips one above the other as
shown in Example 1 parts c)
and d) on page 312.
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[ Answers
4.2) +5: ®R®®®® b) 2; red

c) +2
-3 d) (+5) + (=3) = +2
5. 2) +3: RR® b) 2; blue
c) -2

-5:

6.a) (+2) + (+3) = +5
) (+4) + (=2) = +2

d) (+3)+(=5)=-2

b) (=1) +(=5) = —6
d) (+3) + (-6) =3

7. Answers may vary. For example: Create as many zero pairs
as possible. The sum of the two integers is equal to the
sum of the integer chips that are left over. If the leftover
chips are red the sum is positive. If the leftover chips are

blue the sum is negative.

Show You Know: Example 1

a) —6
-3:
-3:

c) +2
-1
+3: A®®

Assessment

as Learning

Reflect on
Your Findings
Listen as students
describe how

to use integer
chips to add
integers. Check
student responses
to #7 for
comprehension.

b) +10

+4: AR®®
+6: ER®R®®®

d) -5

+3: R®®
-8:

Supported
Learning

* Ask students
who are having
difficulty with
these questions
to use the class
responses as
springboards
to similar ones
of their own.

Common Errors

e Some students may remove pairs
of chips that are not zero pairs (i.e.,
pairs of red chips or pairs of

blue chips).

Ry Emphasize that a zero pair
includes one chip of each colour.
A zero pair represents two
opposite integers such as +1
and —1, which has a value of 0.

Remind students that subtracting

zero from a number does not
change the value of a number,
and that therefore removing
zero pairs from a model does
not affect the value that the
model represents.

o +35: .'i-.‘i-.'i-.’i’:’
-+ 9'0'9'9
When the chips are paired up, there is one red chip lefr over.
Each zero pair represents 0, so the sum is +1.
The addition statement is (+5) + (—4) = +1.

a“-6: PSSO
+2: \@'®)
When the chips are paired up, there arc four blue chips left over.
Each zero pair represents 0, so the sum is —4.
The addition statement is (—6) + (+2] = —4.

Add using integer chips. Show your thinking with a diagram.
o) (=3) + (=3} b) (+4) + (+6)
Q (=1} + (+3) d) (+3) + (=8}

Example 2: Apply Integer Addition

Ray spent §5 on bus fares to visit his aunt. During the visit, she gave
Ray $12 for doing some yard work. How much money did Ray gain
from the visit?

Solution
Represent the §5 Ray spent by a negative integer, —5.
Represent the $12 Ray received by a positive integer, +12.

The money that Ray gained from the visit can be represented
by the sum (=35} + (+12).

Add (—5) + (+12) using integer chips.

WE
50 the sum should
be positive.

Ray got mare
than he spent,

(=5} + (+12) = +7

Ray gained $7 from the visit,

312 MHR«Chapter 9

Example 1 illustrates adding integers using integer chips. Reinforce that

the example uses a

familiar problem solving strategy (i.e., Model It). Ask

students to think of another strategy (e.g., Draw a Diagram).

Example 2 illustrates an application of integer addition. Make sure that
students understand the use of positive and negative integers to represent
the quantities in the example. If they do not, consider discussing #5 and #6

on page 311 again.

Assessment

for Learning

Supported Learning

Example 1

Have students do

the Show You Know
related to Example 1.

* Have students talk through their thinking with a partner.

» Have students continue to use integer chips or a similar manipulative
until they feel comfortable with using zero pairs.

* You may wish to provide additional questions very close to those in
the Show You Know for students who would benefit from them:

a) (—4) + (—4) (-8. When the integers have the same sign, add the
number of chips and maintain the sign. Have students use integer
chips to reinforce this concept.)

b) (-2) + (+4) (42. Zero pairs come into effect when the integers
combine positive and negative signs. Have students use integer chips
and show the zero pairs.)

¢) (+2) + (+3) (+5. Again, these integers have the same sign.)

d) (-3) + (+2) (-1. This question combines positive and negative
integers. Have students show the zero pairs.)

Sit down and coach students through a) and b), then have them try c)

and d) on their own.
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* You can use integer chips to represent integer addition. gy,
* A zero pair, which includes one +1 chip and one l’j
~1 chip, represents 0. a

* The sum of any two opposite integers is zero,
< Pl b5
2999999

CN+E7=0 agq
=7 and +7 are

Communicate the |deas

Communicate the Ideas
. +3. There are 6 zero pairs with 3 red chips remaining.

. (—8) + (+6) = —2. There are 6 zero pairs with 2 blue

chips remaining.

. Yes, 0. The red chips and the blue chips could be combined

to create zero pairs with no chips remaining.

. Answers will vary. For example: +1 is one step up; —1 is

(111 1] (111

9999
2920922999

LR 11T 11 1)
L L L
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Point out that since the sum is represented by more red than blue chips, it
should be positive. On a more abstract level, you might encourage students to
compare the two integers (—5) + (+12) and explain why the sum is positive.

Key Ideas

This section summarizes how to use integer chips to represent addition.

Communicate the Ideas

These questions allow students to apply their understanding of opposite
integers and zero pairs using integer chips and symbolic notation. In #1,
students check their understanding of opposite integers. In #2 and #3,
students check their understanding of zero pairs. In #4, students reinforce
their understanding of zero pairs.

Assessment as Learning Supported Learning

Communicate the Ideas

Have all students do #1 to #3.
Essential level students should also
do #4. Other students may not need
it. Note that #3 is related to #1.

Encourage students to discuss
their answer with neighbouring
students and listen to each
other’s explanations.

¢ Consider having students work in a group.

* Check answers to #1 to #3. These are key questions;
make sure that students understand the concepts.

* Ask students who have difficulty with #4 to think of
other ways to model (+1) + (—1) = 0. You might give
a penny to a student and then ask for it back. Ask what
is left in their hand. Then ask the student to tell you
how this model shows that (+1) + (—1) = 0.

* Use Master 2 Two Stars and One Wish to have
students critique other students’ writing pieces. This
master allows them to write two things they like about
a piece and one thing they would like to improve.

1. Do the integer chips in the diagram represent 20%0 5 one step down; Avril has not changed her position.
a sum of +3 or —32 How do you know? LA 2
o9 000
2. What addition statement do the integer chips in 99999900 category Question Numbers
the diagr P ? Explain your i '\‘!ﬂ‘!-’.!ﬂaﬁ’_ﬁ\g:
3. Suppose that the sum of two integers is represented by equal numbers Essential (minimum 1*5, 7, 9, 1 1, 13
of red and blue chips. Can you state the sum withour knowing how . h
many chips there are? Explain. queSthnS to cover the
4, David asked his classmare Avril 1o show him why (+1) + (—1) = 0. outcomes)
She modelled the addition by climbing up one step and then climbing .
down it again. Explain how her model shows that (+1) + (=1) = 0. Typlcal 1_3’ 5’ 75 99 1 1_169
Extension/Enrichment 1-3, 1620
\ J
m 6. Whar addition statement does each
diagram represent?
For help with #5 to #8, refer to Example 1 on
S e
5. Whar addition statement does each Su p ported Lea rnin g
diagram represent? b DODD
I 29909 Ly 111 1] ] s9e®

ESL and Language

® Make sure that students can
express addition statements
clearly in words by referring them
to the Literacy Link on page 311.
Encourage students to read +6 as
“positive six” not “plus six,"and —4
as “negative four” not “minus four.”

Motor

® You may wish to allow students
who have difficulty manipulating
integer chips to use larger chips or
virtual manipulatives.

Meeting the Needs of
All Learners

e Some students may need
additional reinforcement to
understand zero pairs and opposite
integers. Consider having students
use integer chips to explain zero
pairs and opposite integers to
someone else.

Gifted and Enrichment

¢ Pose a problem such as the
following: Hing started out with a
certain amount of money. During
the day, she spent $5 on fruit and
juice and $20 on a DVD movie.
After she went home, she found $3
on the couch. She left the house
again and bought a magazine
for $4. How much money did she
start out with if she had $2 left?
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Common Errors

e Some students may ignore the signs of the integers that

they are adding.

R, Reinforce the use of two colours of manipulatives to
represent positive and negative integers.

e Some students may be unsure of where to use brackets in

writing addition statements.

R, Reinforce the content of the Literacy Link on page 311.
Explain that brackets keep integer signs and operation
symbols separate. Therefore, brackets are used only
on the side of the addition statement that includes
operation symbols. The other side of the statement has
no operation symbols and so brackets are unnecessary.

Supported Learning

Learning Style and Memory

¢ Provide BLM 9-4 Section 9.3
Extra Practice to students who
require more practice.

~

34

. Add using integer chips. Have a partner

check vour chips. Then copy and complete
the addition statement.

al (+3) + (+4) =0

b) (-2} +(—4)=H

d (+5)+(-2)=1

d) (—8)+ (+8) =1

. Add using integer chips. Then copy and

complete the addition statement.
8 (—4)+(-1)=H
b) (+2) + (+6) = 0
d (=7 +(+4) =0
d (+8) + (=31 =1

For help with #9 to #12, refer to Example 2 on
page 312,

Use the sum of two integers to represent

each situation.

a) Sharon found $10 and then lost $4.
How much did she have left?

bl A snail slid 7 em down a stalk and
climbed 5 cm back up. How far was the
snail below its original position?

< In one game, the Rockies girls” soccer
team scored 4 goals and had 1 goal
scored against it. How many goals did
the ream win by?

d) A scuba diver dove 4 m under the warer
and then went down anather 8 m.
Whar was the diver’s final depth under
the water?

. Miguel spent $6 on Saturday morning and

another $9 on Saturday afternoon. How
much less money did he have ar the end of
the day than ar the beginning? Use integer
addition to determine your answer.

MHE » Chapter 9

1. The temperature on the Moose Lake

M

Reserve in Manitoba was +6°C. The
temperature dropped by 10°C to reach the
overnight low temperature. What was the
overnight low temperature? Use integer
addition to determine your answer,

Did You Know?
The Celsius temperature scale s named after
Anders Celsius (1701-1744), a Swedish
astranomer, In 1742, he divided the temperature

hg point
point of fresh water into 100°. However, his scale
was upside down, It had (7 at the boiling point
and 1007 at the freezing point, Two years later,

a Swedish betanist named Carl Linnaeus
{1707-1778) switched these values.

Use the sum of two integers to represent

each situation. What is each sum? Explain

the meaning of each numerical answer,

a) Nadia had 6 world-music CDs and then
boughe another 2 world-music CDs,

b) The temperature went down by 5°C
and then went up by 8°C.

o Parminder took 4 steps forward and
4 sreps backward.

d) Joe caught 6 char in his net, but 2 got
away as he pulled the net in.

a) Copy and complete the rable.

(+3) + (+2} =W
(=4} 4+ [=1}=m
+i+21 =8
T+ (+4) =W

(+2) + (+3] =W

b Compare the two addition statements.
on each row of the completed table,
What can you conclude about the order
in which you can add two integers? Test
your conclusion on some other integer
addirions.

Practise

Students will need integer chips. In #7, allow students to work with a

partner. You may decide to have students work with a partner or in a small

group for the remaining questions.

Assessment for Learning Supported Learning

Practise and Apply * Students who have problems with #5 and #7 will need

Have students do #5, #7, #9, additional coaching. Have students explain their thinking

and #11. Students who have on these questions; clarify any misunderstandings. Coach

no problems with these students through #6a) and #8a), and then have them

questions can go on to the complete the remaining parts of the questions on their

rest of the Apply questions. own. Have students refer back to examples in the student
resource. Check back with them several times to make sure
that they understand the concepts.

¢ Coach students who have problems with #9 through a) and
b), and then have them correct c¢) and d). When they are
more confident, have them do #10.

* Coach students who have problems with #11 through #12a),
and then have them do the balance of #12.

Learning Style

e Encourage concrete and kinesthetic
learners to model addition
statements using integer chips.

ESL and Language

e English language learners may
have difficulty with terms such
as gain, snail, slid, stalk, original
position, dove under water, depth
under water, and turtle.

e Team students with those who
have a good understanding of
terminology.
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three different ways to model +53
S99 2025009
2

209292929599
29599

using integer chips,

15. Identify an integer that does not have
an opposite, Explain,

16. What is the opposite of the opposite
of —37 Explain,

help determine your answers.
a) (+3) + (+1) + (+2)

bl (=2) + (=3 + (=2)

€ (+2) + (—4) + (+3)

d (1) + (+4) + (—-5)

&) (=3) 4 (=4) + (+1) + (=5)
0 (+3) + (+4) + (=3) + (=6)

18. a) What integer is 8 more than its
opposite?
b) Is there an integer that is § more
than its opposite? Explain.

sum. This is called the magic sum. A
Chinese legend from 3000 years ago

square in markings on a turtle’s back.

14. a) How do these three diagrams show

b) Show three different ways to model —4

17. What is each sum? Use integer chips 1o

18. In a magic square, the numbers in each
row, column, and diagonal have the same

describes how a child saw the first magic

a) Describe how the markings on the
turtle represent the numbers in the
magic square shown beside it. What is
the magic sum?
4(9]2
NEE
L2l1]s

Verify that the following square is a
magic square, What is the magic sum?

—4|+1]| 0
+3|—1|-5

=2 |=3|4+2

o

Add +2 to each integer in the square
from part b). Is the result a magic
square? If so, what is the magic sum?
d) Using the magic square from part b),
create a magic square with a magic
sum of —6, Explain your reasoning.

20. This diagram shows the
points scored when a
dart strikes each area
of the target.

a) If one dart hits the
targer, what scores
are possible?

b} 1f two darts hir the rarget, whar toral
scores are possible?

¢ If three darts hit the targer, what total
scores are possible?

d) Choose and justify a score for a dart
that misses the target.

o) Use your answer from part d)to find the
possible total scores when two darts hit
the rarget and one dart misses,

9.1 Explose Integer Addition » MHR 315

Assessment
as Learning

Math Learning Log
Have students
answer the following
questions:

* What do you
understand about
zero pairs?

* What do you find
difficult about
zero pairs?

Supported Learning

* Depending on students’ learning
style, have them provide verbal
or written answers.

* You may wish to have students
review the part related to
Section 9.1 in BLM 9-1
Chapter 9 Self-Assessment,
fill in the appropriate part of the
During column, and report what
they might do about any items
that they have marked either red
or yellow.

Apply and Extend

In #12, students explain the meaning of numerical answers in addition
of integers. Being able to do so is especially important in subtraction of
integers because changing the order in which two different integers are
subtracted yields different results.

In #13, students discover that the order of the integers does not matter when
writing integers in an addition statement.

In #14, students determine that adding or subtracting any number of zero

pairs has no effect on the value represented in an integer model.

In #20, you might suggest using a table to organize how the three darts can
hit each target. Tell students to remember that each target can be hit by 0, 1,

2, or all 3 darts.

In #20d), students can choose any score for a dart that misses the target, as
long as they can justify it. Usually, a dart that misses a dartboard results in
a score of 0, but hitting the outer circle on the target in this question results
in a score of —1. Therefore, it is expected that a worse shot (i.e., one that
misses the target altogether) would result in a score of less than —1.
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Suggested Timing
60-75 minutes

Materials

e red and blue integer chips

e red and blue coloured pencils

e red and blue paper (optional)

e scissors (optional)

e transparent plastic strips (optional)
e red and blue markers (optional)

Blackline Masters
Master 3 Integer Number Lines

Master 4 Vertical and Horizontal Number Lines
BLM 9-1 Chapter 9 Self-Assessment

BLM 9-4 Section 9.2 Extra Practice

BLM 9-5 Section 9.2 Math Link

Mathematical Processes

Communication

Connections

Mental Mathematics and Estimation
Problem Solving

Reasoning

Technology

NONNNNEN

Visualization

Vs
\§

Specific Outcomes

Add Integers

Add Integers

focus on...
After this lesson,
you will be able to...
] add integers
using a number
line
A distinctive arch of cloud appears in the western sky when a warm
chinook wind approaches southern Alberta.
One January night, the temperature in Pincher Creek was —19°C. A
Did You Know? chinook wind increased the temperature by 22°C in one hour. Describe
T TR med T how you could use in.[q:c'r chips to dt‘ll.'{l.“irll.' the temperature at the end
warm winds chinseks of that hour. If you did not have enough integer chips, how could you
because they blew determine the temperature?
from the land of the.
Chinook First Nation
in the Pacific
Northwest. e o Y
How can you use a number line to add two integers?
[aterials) 1. The diagram shows how you can model (+2) + (+3) using a
 red and blue integer number line.
chips +2 +3

EEEEEEREER]
a) How are the two positive integers shown in the diagram?
b) Model (+2) + (+3) using integer chips. What is the sum?
< How does the number line show the sum?

The diagram shows how you can model (—=4) + (=2} using a
number line.
2 4

6 5 4 -3 -2 -1 0 41 1 43

a) How are the two negative integers shown in the diagram?
b) Model (—4) 4 (=2} using integer chips. What is the sum?
< How does the number line show the sum?

316  MHR«Chapter 9

N6 Demonstrate an understanding of addition and subtraction of integers, concretely, pictorially

and symbolically.

1. Draw integer chips to show the following addition
statement: (+3) + (+5).

2. Calculate (+2) + (-2). Explain your answer.

3. What percent of people
attending the Friday Adults
movie were youths? 38%
Show your thinking.

Seniors
4. Draw a circle with a 22%

diameter of 3 cm.

5. Calculate 4% aF 2%. Show your work.

Mental Math

6. Estimate the area of the following circles:
a) radius = 2.9 m b) radius = 5.1 m

7. List 6 multiples for 4 and 5, then show the least
common multiple.

8. List the numbers divisible by 4. How do you know?
1020, 2041, 3056, 4008, 4258

9. Show how to mentally find 20% of 750.

10. Estimate 275 out of 500 as a percent. Show
your thinking.
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3. The diagram shows how you can model (4+3) 4 (=2) using a
number line.
T -1 0 #1 42 43 +4 45 6
a) Model (43) 4+ (=2) using integer chips. What is the sum?
b) How does the number line show the sum?
4. The diagram shows how you can model (=3) + (+4) using
a number line.

& 5 4 -3 -2 -1 0 + 2 43

a) Model (=5) + (+4) using integer chips. What is the sum?

b) How does the number line show the sum?

5. Model each addition using a number line. What is the sum?
a) (+3) +(-3) b} (=2) + (=5)
o (+4) + (+3) d) (+1) + (—4)

Reflect on Your Findings

6. Describe how you can use a number line ro add two integers.

Example 1: Add Integers Using a Number Line

Add using a number line. Copy and complete the addition

statement in each case.
al(+4) +(+2) =1
di+2)+(—4) =01

b} (=5)+ (-3 =M
d) (—6) + (+6) =1

Solution

o]
a . Q o e O Start the first arrcw at
— zero. Stant the second
2 =1 0 41 42 43 +d 45 s6 4T B 48 amow where the first
: amew ends. The head of
_I_lk “’m_ I_‘ +6. L | [the second arrow is at +6,
The addition statement is (+4) + (+2) = +6.
L] 3 5
0 -9 B -7 -6 5 4 -3 -2 -1 0 # 42
The sum is -8,
The addition statement is (—5) + (—3) = —§.

ol tegies

Draw a Diagram
Refer to page xvi.

s trateaies o

What other strategy
could you use?
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Activity Planning Notes

For the first question, students could use integer chips. For the second

question, ask for alternatives to using integer chips.

Explore the Math

Students develop a model for adding integers using number lines.

Method 1: Have students work in pairs or small groups and supply them with
integer chips (at least seven of each colour) or other appropriate manipulatives.
For #5, students can draw coloured diagrams to model the integer additions.
Alternatively, have students use Master 3 Integer Number Lines.

Method 2: Have students work in pairs or small groups and supply them
with integer chips and Master 3 Integer Number Lines. Have students use
red and blue paper strips of appropriate lengths that represent integers to

model the additions.

Method 3: Demonstrate adding integers by using coloured transparent

Warm-Up
1. Students should draw eight red chips.
2. (+2) + (-2) = 0. This is a zero pair.

3. 38% + 22% = 60%. The whole circle is 100%. 100%
- 60% = 40%; Youths = 40%.

4. Check that students use a 1.5 cm radius to make this circle.
5. Method will vary. 6 = 63
6.2)32x3=9x3=27m?

b) 52x3=25x3=75m?

7.4=4,8,12,16,20,24; 5 = 5,10, 15, 20, 25
Least common multiple = 20

8. 1020, 3056, 4008. The last two digits of each number are
divisible by 2 and then 2 again.

9. 10% = 750 + 10 = 75, 20% = 2 x 75 = 150 or 20% = %;
750 + 5 =150
10. 50% of 500 = 250
5% of 500 = 25

10% of 500 = 50
275 =250 + 25, or 55%

Explore the Math

1. a) Answers may vary. For example: The positive integers
are shown moving to the right.
b) +5
¢) Answers may vary. For example: (+2) + (+3) =
(right 2) + (right 3) = (right 5) = +5

Supported Learning

Meeting the Needs of
All Learners

e Some students may have difficulty
using a number line and need
some coaching. Continue to model
solutions using number lines.
Have partners take turns to model
solutions.

e Some students may find it easier to
use a vertical number line. Provide
Master 4 Vertical and Horizontal
Number Lines.

Gifted and Enrichment

e Use the Did You Know? on
page 316 to spark interest in
words that have Aboriginal origins.
Students might use the library
or the Internet to research other
such words.

plastic strips on a number line on an overhead projector. Have students draw
coloured diagrams and write the corresponding addition statements.
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2. a) Answers may vary. For example: The negative integers
are shown moving to the left.
b) —6
¢) Answers may vary. For example: (—4) + (=2) =
(left 4) + (left 2) = (left 6) = —6

3.a) +1
b) (+3) + (—2) = (right 3) + (left 2) = (right 1) = +1
4.2a) —1
b) (=5) + (+4) = (left 5) + (right 4) = (left 1) = —1
5. a) 0 -
—_—
A
-10 -5 0 5 10
b) —7 -~
A
-10 -5 0 5 10
c) +7 _—
B T e
-10 -5 0 5 10
d) -3 4—.»
e
-10 -5 0 5 10
6. Answers will vary.
Show You Know: Example 1
a) (—4)+(-2)=-6
-~
B e ]
-10 -5 0 5 10

Assessment
as Learning

Supported Learning

Reflect on

Your Findings
Listen as students
discuss what

they did during
the Explore the
Math, or read their
explanations in #6.

* Number lines are integral
to Chapter 9. Make sure
that students have a clear
understanding of how to use
them for addition.

» Some students may be able to
demonstrate how they can use
number lines to add integers,
but have difficulty describing
the process. As students
demonstrate, verbalize what
they are doing. Help students
verbalize what they did and
then ask them to record their
explanation either verbally or
in writing.

Web Link

For more words related to chinook jargon, go to
www.mathlinks7.ca and follow the links.
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i -
Deseribing
Tempaeratures

Temperatures are
described In different

“negative four
degrees Celsius”You
may also hear —=4°C
deseribed in everyday
speech as ‘minus four
degrees Celsiusfour
below zere” ar “four
below”

° Uik
v,

Writing Pasitive
Integers

Positive integers are
usually written
without the positive
sign. In Example 2,
you could write that
the high temperature
was 5°C,

318 MHR+Chapter 9

<) 4
+2

4 =3 =1 -1 0 +1 42 +3 4

The sum is =2,
The addition statement is (+2) + (—4) = -2,
d) &
3
e +6 and —6 are opposite
B < £ B 4 <3<l =1 O 4
The sum is 0. Q

e ) [et=]
The addition statement is (—6] + (+6) = 0.

lete the addition

Add using a number line. Copy and ¢
in each case.
8 (=4)+ (-2)=H

g (=2)+ (+6) =M

b) (+1) + (+5) =0
d(+3) +(—4) =0

Example 2: Apply Integer Addition

The temperature in Yellowknife, Northwest Territories, one morning in
Ocrober was —4°C, The temperature increased by 9°C to reach the high
temperature for that day. What was the high temperature?

Solution
Calculate (=4) + (+9) to find the high temperature.

Represent the addition using a vertical number line, which looks
like one type of thermometer.

+5
+H
+3

1

4 s On a vertical nurnbser The .E
= 5 line, pasitive integers )

0 4 mperature

: S o0 faubuveunegimc went up by 9°C

= integers are below 0. From —4°C, 5o the

; S sum is positive,

A

(=4} 4 (+9) = 45
The high remperature was +35°C.

Example 1 illustrates how to add integers using a number
line. The example uses a familiar problem solving strategy
(i.e., Draw a Diagram). Ask students if they can think
of another strategy they could use. For example, they
could model the addition using integer chips (Model It).
Alternatively, they could also walk up stairs for positive
integers and down stairs for negative integers. If they do
this, they will need to decide what stair represents zero.

Assessment

for Learning

Example 1

Have students do
the Show You
Know related to
Example 1.

Supported Learning

* Have students talk through their thinking with
a partner.

* You may wish to provide additional questions
very close to those in the Show You Know for
students who would benefit from them:

a) (-6) + (—6) (=12. When the integers have
the same sign, add the number of chips and
maintain the sign.)

b) (4+3) + (—4) (-1. Zero pairs come into effect
when the integers combine positive and
negative signs.)

¢) (+5) + (+4) (+9. Again, these integers have
the same sign.)

d) (-5) + (+5) (0. This reinforces the concept of
zero pairs from Section 9.1.)

Sit down and coach students through a) and b),

and then have them try ¢) and d) on their own.

J




* You can use an arrow on a horizontal or vertical number line to represent
an integer. The direction of the arrow shows the sign of the integer. The
length of the arrow shows the value of the numeral in the integer.

+3

+3
+1

1

o
4 l 2
-1

* You can use a horizontal or vertical number line to represent integer
addition.

1. What integer does the diagram shown to
the right represent? Explain.

2 A D AVIE 4 e
e

% 5 4 -3 2 -1 0 4

4
3
+2
1
o
1

U S

2. Suppose that two arrows are used to represent any two opposite
integers on a number line,
a) How do the direcrions of the rwo arrows compare? Explain.
b) How do the lengths of the two arrows compare? Explain.

3. What addition does the di
you know each term in the statement,

Explain how

4 -3 -2 -1 D+l 42 43 A 45 46

4, Jeffrey stared thar the sum of —3 and +5 is —2, Is Jeffrey correct?
Explain using a number line.
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Example 2 illustrates an application of integer addition.
Have students compare the values of the numerals in the
integers to predict the sign of the sum before completing
the addition. Make sure that students understand that the
integer +9 represents the 9°C temperature increase.

Example 2 introduces vertical number lines. You might
ask students to represent the addition in this example on
a horizontal number line such as Master 4 Vertical and
Horizontal Number Lines.

Key Ideas

This section summarizes how to use arrows on vertical or
horizontal number lines to represent integers. Emphasize
that the direction of an arrow on a number line shows the
sign of an integer and the length of an arrow shows the
value of the numeral in the integer.

Communicate the Ideas

These questions allow students to apply their understanding
of addition of integers using number lines and symbolic
notation. In #1, students interpret a number line. In #2,
students reinforce their understanding of the use of arrows
on a number line. In #3, students interpret a number

line. In #4, students use a number line to review a given
solution for a problem.

b) (+1) + (+5) = +6

—
-ttt
-10 -5 0 5 10
©) (=2) + (+6) = +4
—_—
-
-ttt
-10 -5 0 5 10
d) (+3) + (=4 = —1
-~
—_—
-ttt
-10 -5 0 5 10

Communicate the Ideas

1. —4. The direction of the arrow is below zero, the sign of
the integer is negative. The length of the arrow is 4 units.
The integer represented by the diagram is —4.

2. a) The arrows are in opposite directions from zero on the
number line.

b) The arrows are the same length.

3. (+4) + (—7) = —3. The direction of each arrow
represents the sign of the integer. The length of each arrow
represents the numerical value of the integer. The first
integer is represented by the bottom arrow and the second
integer is represented by the top arrow.

4. Yes

Supported Learning

ESL and Language

e In the Literacy Link describing temperature on page 318,
some students may not know that all of the ways of
saying —4°C have the same meaning. Explicitly teach
this information.

Gifted and Enrichment

® You might show students how to use technology for
part b) of Example 1. The following key sequence is for

a TI-30Xa calculator: 5 3 =

Students with other calculators may need to explore a way
to enter negative integers on their calculators, and may
need your assistance. Clarify that for most calculators the
integer sign key and the subtraction key are not the same.
Encourage students to write out the correct key sequence
for their own calculator and to compare with other students.
When students can successfully complete b) using their
calculators, you might ask them to verify the answers to

c) and d).

Category Question Numbers

Essential (minimum 1,3-5,7,9, 10, Math Link
questions to cover the
outcomes)
Typical 2-10, 13-15, 17-19,
Math Link
‘Extension/Enrichment 2-4,20-23 )
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Assessment

as Learning Supported Learning P Practise [ hoply
Communicate « In #4, encourage students ;:;22‘!:;‘5;';;5 to #8, refer to Example 1 on For help with #9 to #12, refer to Example 2 on
. . F31, page 318.
the Ideas . to share their number lines 5. What addition statement does each 8. Kowmuk's dad gave him 520, Kowmuk
Have essential level with neighbouring students diagram coprésent? spent $12 at the store. How much did
. 5 al he have left? Use a number line to help
students do #1, and listen to each other’s PR R EER] determine your answer.
1 b)
#3’ and #4 These explanatl.ons' e 10. The temperature in Resolute, Nunavut,
questions include « If you wish, have students J one :1ﬁrrnoo: in Ma{:m —8'C, The
. _——————~ ¥ lecreased by 6°C to reach the
concrete examples work in small groups. R R R overnight low temperature. What was the
that students can use e For #49 reinforce that the sum 6. What addition statement does cach K:Zr:ﬁtfl:,o:;::::‘r;;:"I.:::frr:;l‘:{;‘:r_nl"“lw
to generalize their of opposite integers is zero. dl'“'*""‘“‘ N""”‘:;"’ o 2% 2 .
. a 11. a) € MOSE rapid [emperature Increase
understanding. Other Ask students how the number o “ 4 caused by a chinook took place in
+T + - T
: fed > ' ; Spearfish, South Dakota. One January
students could do line shf)ws that th?s 1§ true for ; % ‘: PTG, the Femporabis s 207G
#2 to #4. Note that any pair of opposite integers. 3 “ a g;L:v-nrwrsmrf then &frcascd hls'
. . . . . . 4 +3 2 'Coin two minutes. What was the
#2 is quite abstract. (Moving in one direction and s 2 “ final temperature?
-& o1 0 y: ¥
Encourage students 4 1 i it b) Later that morning, the temperature in
g t[hen l’l’lOVlIlg. an e.qual' distance _; _0, ; Spearfish had climbed to +12°C. It then
u 1n the opposite direction 4 X} -1 ropped by 32°C in 27 minutes, Whar
to use a concrete th te direct dropped by 32°C in 27 mi Wh
was the final temperature?
example to help always returns you to your
them generalize original pOSitiOIl. There is 7. Add using a number line, Copy and 12..a) A submarine was cruising at a depth
. . complete the addition statement, of 50 m, The captain brought the
their understanding. no overall change.) S S submarine up by 34 m to reach
\ J Wit .’H ( ;SI B periscope depth, Whar was periscope
=3} +i=0)= depth for this submarine?
q (+4)+(—-10) =1

Supported Learning @ (=7) +(+12) =W

. Add using a number line. Copy and
il

=

Learning Style, ESL, Language, and Memory complete the ad
. . . al (—4) + (+8) = . :
* Some students may have difficulty processing the steps in bl (=4) + (—6) = B b) The caprain took the submarine down
. b by 74 m from periscope depth 1o a new
word problems and need some coaching. d (+3)+ (-9 =0 cruising depth. What was this cruising
) (+10)+ (-8 =1 depth?
Motor

¢ Provide students with a copy of Master 4 Vertical and 30 M Chaper 8

Horizontal Number Lines.

Practise and Apply

® Some students may think that the arrow representing an

integer on a number line must start at zero. Assessmc_ant .

R, Emphasize that the direction of an arrow shows the for Learning Supported Learning
sign of an integer and the length of an arrow shows the Practise and Apply | - Students who have problems with #5 and #7
value of the number in the integer. An arrow of a given Have students do will need additional coaching. Have students
direction and length represents the same integer no #5, #7,#9, and #10. | explain their thinking on these questions;
matter where the arrow starts. Students who have clarify any misunderstandings. Coach students

e Some students may make mistakes in recording the signs no problems with through #6a) and #8a), and then have them

of integers or omit the signs altogether. these questions complete parts b) and c) on their own. Have

R, Show how manipulatives or a diagram indicate the can go on to the students refer back to examples in the student
sign of a sum and stress the importance of recording balance of the resource. Check back with them several times
the signs. For the addition of a positive integer and a Apply questions. to make sure that they understand the concepts.
negative integer, have students compare the values of the * In #7 and #8, encourage students to use the
numerals in the integers and predict the sign of the sum. orientation of number line they prefer and

e Some students may have difficulty with word problems. stress that both can be used to add integers.

R, Suggest that students read each problem carefully, - If St‘fdel?ts he.we difficulty with the real-world
and then list what they know. Have students estimate applications in #9 and #10, refer them to #5
the answer. in Ge.t Ready. lee them more practice with

e Some students may try to move too quickly to the qt}estlons of this type by. doing #11a) and #12a)

symbolic method for adding integers and make mistakes with them, agd then having them do #11b) and
as a result. | #12b) on their own. )

R, Encourage students to continue using concrete or semi-
concrete methods until they have a clear understanding
of how to add integers.
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13. What is the sum of + 1987 and — 19873
How do you know?

14. The sum of two integers is —1.

a) What could the integers be?
Give four possible answers,

b) Are there more possible answers? Explain,

15, a) Copy and complete the pattern.

(+9) + (—=5) =0
(+8)+ (-4 =1
(+7) 4+ (-3 =0
(+6) + (-2 =1

b) Describe and explain the pattern,
o Whar are the next three lines of the partern?

16. The integers from +1 to +6 are marked
on the faces of a number cube. The
integers from —1 to —6 are marked on the
faces of another number cube, What
possible totals can you score by rolling

18. Is each always true,
true, or never true? Explain your
reasoning.

a) The sum of two negative integers is a
positive integer.

b) The sum of a positive integer and a
negative iNteger is zero.

¢ The sum of a positive integer and zero
is a positive integer.

d) The sum of a positive integer and a
negative integer is a negative inreger.

19. Suppose you had to choose one way 1o
model each of the following additions.
Would you choose integer chips or a
number line? Explain.

8 (—6) + (+4)
b) (+90) + (—140)

Supported Learning

Learning Style and Memory

® Question 16 can be played as a game, thus providing

interesting practice for students.

® Provide BLM 9-4 Section 9.2 Extra Practice to students

who require more practice.

both number cubes? 20. Use a number line to add the following

integers. Use integer chips to check your

!:““-\"P -‘v ANSWers.
'\-.1 al (+4) + (+3) + (+7)

b) (=5) + (=7) + (—4)
o (+6) + (=3 + (+5)
d) (—6) + (+3) + (—8) + (+2)

17. Suppose a friend knows how to add
positive integers bur has never added
negative integers.
a) How could you use the following 2
pattern to show your friend how 1o
add +6 and =23
(+6) + (+3) = +9

. Copy and complete each statement.
a) (+4) + (H) = +9
b) (M) 4 (44} = =2

(+6) + (+2) = +8 a (-2) + (W)= -7
(46) + (41) = +7 d +6=(H) + (-3
(+6) + 0 = +6 o (+58) + (M) = +2

(+6)+(-1)=1
(+6) +(-2) =M

b) Make up a pattern to show vour friend
how to add +2 and —4.

f —1=(-5+ (M

< Make up a pattern to show your friend
how to add —3 and —5.

9.2 Add Integers « MHR 321

Apply and Extend

If students are unsure of the order in which they should write the integers in
an addition, remind them of their findings in #13 in Section 9.1.

Have students do #16 as a game by providing two dice of different colours.
The red die could be positive and the blue die negative. You might use this

game to replace some basic practice questions. If you have already covered
Chapter 5 on Probability, you might extend the question by having students
consider the probability of rolling each total.

The emphasis of Section 9.2 is on modelling integer addition semi-
concretely. However, #17 uses a symbolic approach by starting with the
familiar addition of integers and then using patterning to add negative
integers. Encourage students to generalize their findings from this question.

In #19b), some students may choose integer chips and suggest the use of
one red chip to represent +10 and one blue chip to represent —10. This
avoids using large numbers of chips. You might ask students if the answer
would be the same for the addition of (+93) + (—137).

Chapter9 « MHR 321



Math Link 22. The integer —9 can be expressed as the 23. Hing went out for a walk one morning.
sum of three consecutive integers. She carried her money in a purse. During

a)—2 b)+3 ¢) -5 d) —4 =9 = (=2} + (=3) + (—4) her walk, she spent $20 on a DVD movie
a) Identify five other integers that can be and bought a sandwich for $5. When

Hing got home in the afternoon, she found

. expressed as the sum of three o ! .
SU ppOTtEd Learnlng consecutive integers. $3in her room. She put the $3 in her
5 ic:thiat deserik W purse and went back out to buy a
bi Suggest a rule that describe all the magazine, which cost $4. When she got
integers that can be expressed as the

H e again, she had $2 left in he e
Learnll‘lg Style al'ld Memory sum of three consecutive integers. :‘E:i:‘ 1;:5;'1'}:‘1“::::‘:1 Ilr: ‘}rl::::: ;.,E:.]:
e Consider having students play the Integer Word Game I iterany | - ik when she first went out that morning?

described on page 346 to reinforce addition of integers. Consecutive Numbers
Consecutive numbers follow one after
* Have students play the game outlined in the Web Link. L 2
ESL and Language
e Direct students to the Literacy Link that explains
consecutive numbers. MATH LINR
5 ) A hockey player’s plus/minus (+/—) score in a game is calculated as follows.
e Write some examples of consecutive numbers on the board, + The player scores +1if he or she is on the ice when the player's team scores
. an even-strength or short-handed goal.
and then ask students for other examples. Have English i e T e when the opposing team
language learners add consecutive to their dictionary. scores an even-strength or short-handed goal.
* Power-play goals and penalty shots are not counted.
Canadian Sidney Crosby began Opposing Team | Sidney’s +/— Score
Assessment playing professionallyin the NHL | Boston Bruins 0 oL .
atthe age of 18.The table shows [ 1o Jeruey Devils 1 ﬁ:‘a’:‘ax":;:w:e,
H H Sidney’s plus/minus scores in arolina Fiurcicanss =
as Learning Supported Learning SomecaryGamesInisNHL | 2ol [uran ! fm
. mkh mwﬂm‘hen g ‘!\I.Illl fll.lllix ; +; Eanadianlvockey
Math Learning Log | « Encourage concrete learners to Penguins. e o Do N e asitrisrea
sston Bruins . i
Have students use integer chips and number oak e ey fotal PAS [ Carolin Hurricanes - e ks
H : pRinus scovs n the s lew Jersey Devils -
answer the following | lines to help them answer the games? New Jersey Devil 2
i ns. 1 a) the two games against the Carolina Hurricanes
questions: questions.
. . " R :
« What methods do | « Depending on students’ learning R S
) <) the three games against the New Jersey Devils
you know how to style, have them provide verbal d) all the games shown in the table
use for adding or written answers.
two integers? * You may wish to have students 322 MHR« Chapter 9

» What do you like review the part related to
and dislike about Section 9.2 in BLM 9-1

each method? Chapter 9 Self-Assessment, In #23, you may wish to have students compare strategies
fill in the appropriate part of the for solving the problem. Among the possible strategies
During column, and report what
: . are to work backward or use guess and check, and
they might do about any items . .
that they have marked either red possibly include the use of a table. Some students may
or yellow. prefer using concrete materials to act out the problem or
to check their answers.
Assessment for Learning Supported Learning
Math Link * You may wish to have students do
The Math Link on page 322 is this Math Link in order to apply
M"TI-' I_lNH intended to help students work their understanding of adding
toward the chapter problem integers. As they work on the
This Math Link provides wrap-up titled Wrap It Up! on Math Link, observe and have them
background information page 345. Alternatively, if you self-observe for how well they solve
on plus/minus scores that assign only the Wrap It Up! the problem.
students will need to help problem, ensure that students * Students who are having difficulty
are aware of the background getting started could use BLM 9-5
them do the chapter problem . . ! . . .
X : information on plus/minus Section 9.2 Math Link, which
titled Wrap It Up! scores from the Math Link in provides scaffolding for this activity.
Section 9.2.

WWW web Link

For an online game that allows students to drag positive
or negative chips to the working area and combine
them in pairs to see the sum, go to www.mathlinks7.ca
and follow the links.
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Explore Integer Subtraction

1109 =8 =7 =6 =5 -4 =3 -2-1 0 +1 42 3 #4 45 46 47 +8 +3 10411 412

Focus on...

After this lesson,

you will be able to...

] subtract integers
using integer
chips

Did You Know?

The system of 24
time zones was
proposed by a
Canadian engineer,
Sir Sandford Fleming.
He suggested that

11109 =8 =7 =6 =5 =4 =3 =21 0 #1 42 43 #4 +5 46 47 +8 +0 0411412

The map shows how the world is divided into 24 time zones. The zones
TRl are labelled using integers. A move from one zone to the next means a
the same everywhene time ch. of one hour. The zone labelled 0 includes London, England.
in one zone. His idea A positive integer shows how many hours the time is ahead of the time
was id?rl":d in 1884, in London. A negative integer shows how many hours the time is behind
individual cities used the time in London.

the position of the
sun in the sky to set
their own local time.

Rome is in time zone +1. Winnipeg is in time zone —6. Count time zones
to find out how many hours Rome is ahead of Winnipeg. Describe the
relationship between this time difference and the integers +1 and —6.

How can you use integer chips to subtract two integers?

= red and blue integer

) 1. a) Use red chips to model +5.
ehips

b) Take two of the chips away. Use your observations to copy
and complete the subtraction statement (+5) — (+2) = W,

< Use chips to model (+7) — (+4). Copy and complete the
subtraction statement (+7) — (+4) = B,

9.3 Explore Integer Subtraction « MHR 323

Explore Integer Subtraction

Suggested Timing
60-75 minutes

Materials

e red and blue integer chips

e red and blue coloured pencils (optional)
e transparent chips (optional)

Blackline Masters
BLM 9-1 Chapter 9 Self-Assessment

BLM 9-6 Time Zone Map
BLM 9-7 Section 9.3 Extra Practice

Mathematical Processes

Communication

Connections

Mental Mathematics and Estimation
Problem Solving

Reasoning

Technology

NONNONN

Visualization

Specific Outcomes

N6 Demonstrate an understanding of addition and subtraction of integers, concretely, pictorially

and symbolically.

Add #1 to #3 using a number line.
1.(+5) + (+5)
2.(4)+ (+8)
3.(-3) + (-5)
4. This spinner is spun twice.
What is the probability

that the sum of the
numbers is even?

5. Calculate the area of a parallelogram with a base
of 1.2 m and a height of 4 m.

Mental Math
6. A circle graph has a 27% sector. Estimate the
internal angle of that sector.
7. Sketch the angle you calculated in #6. Explain
your thinking.
8. List six multiples for 3 and 6. Then show the least
common multiple.

9. List the numbers divisible by 9. How do you know?
45,79, 81, 2349, 3996, 18 764, 73 944

10. Estimate 563 out of 900 as a percent. Show your
thinking.

Chapter9 « MHR 323



Warm-Up

1.
4.

(+10) 2. (+4) 3.(-8)

Students should use a table, tree diagram, or another
organizer to show the outcomes. (Sums are in brackets.)
P (even sums) = 100%

1| L1@ | L3@ | L5606 | 1,70
3| 31@ | 3306 | 3,50 | 3,700
5 5,1(6) 5,3(8) 5,5(10) 5,7(12)
71 1) | 7,300 | 7,502 | 7,704
. 4.8 m?

. 27% is close to 25% or % 360° = 4 =90°

7. Students should sketch a right angle and explain that the

angle would be close to the angle in the corner of a book.

.3=3,6,9,12,15,18;6 =6, 12, 18, 24, 30, 36.

Least common multiple = 6

. 45, 81, 2349, 3996, 73 944. The digits of these numbers

add up to a number divisible by 9.

. 50% of 900 = 450

10% of 900 = 90
5% =45
60% = 450 + 90 = 540. Too low

65% = 450 + 90 + 45 = 585. Too high
Between 60% and 65%.

Explore the Math

1

. a) 5 red chips

b) (+5) - (+2) = +3
O (+7) = (+4) = +3

. a) 6 blue chips

b) (—6) — (—4) = —2
0 (=5) — (-2)= -3

. a) No. Answers will vary. For example: The second integer

is larger than the first integer. The subtraction can be
completed by using zero pairs.

b) No. Answers will vary. For example: The second integer
is larger than the first integer. The subtraction can be
completed by using zero pairs.

. a) Start with the first integer, add 3 zero pairs, and

remove the 5 red chips. What remains is the difference.
(+2)—(+5)=-3

b) Start with the first integer, add 2 zero pairs, and
remove the 3 blue chips. What remains is the difference.
(=) =(=3)=+2

L) (+3) = (+7) = —4

®R® = ARRA®®® —>
®O®®

b) (~3)~(=6) = +3
®®®—> - (EEE®E®) > ®R®®
®R® ®R®

. a) Start with the first integer. Add 5 zero pairs.

Subtract the 5 blue chips. The result is 8 red chips.
(+3) — (-5)=+8

AR > RAR®RRERER® > ERRREERER® - EAR®®R®R®®

EEE®E)
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2. a} Use blue chips to model —6.
b) Take four of the chips away. Use your observations o copy

and complete the subtraction statement (—6) — (—4) = W,
o Use chips to model (—5) — {(=2). Copy and complete the
subtraction statement (—5) — (-2) = W,

L

Is it possible to complete the following subtraction statements
using the methods from #1 and #27 Explain.

8 (+2)—=(+5 =01

b) (=1} = (=3) =M

a} The diagrams show a way to complete the subtraction in #3a)
by using zero pairs, Describe the method. Write the subtraction
statement.

29 292993 Q}S{;{

EEE) T 223

b) The diagrams show a way 1o complete the subtraction in #3b)
by using zero pairs, Describe the method, Write the subtraction

statement.
—
» 290 @99
2 25 L 1]
5. Model each subtraction, Copy and complete each subtraction

statement.
a(+3)-(+71 =0
b (=3)—(-6) =1

Use integer chips to model each subtraction. Describe and explain
your method in each case. Copy and complete each subtraction
statement.

o (+3) - (-5 =1

b (=5 —{+3) =0

Reflect on Your Findings

7. How can you use integer chips to subtract two integers? In your
description, state when you use zero pairs. How do you determine
the number of zero pairs ro use?

324 MHR«Chapter 9

Activity Planning Notes

Consider having students use BLM 9-6 Time Zone Map
to help answer the questions. Have students describe

the relationship between the time zones and the time
differences. They may suggest that time difference is the
sum of two integers. Prompt students to consider that the
word difference implies subtraction.

After the investigation, have students revisit the opener
and subtract (+1) — (—6) = +7 to show that Rome is
7 h ahead of Winnipeg, or subtract (—6) — (+1) = —7
to show that Winnipeg is 7 h behind Rome.

Explore the Math

Students develop a model for subtracting integers.
Method 1: Have students work in pairs. Give each pair a
set of integer chips (at least eight of each colour), or other
manipulatives.

Method 2: Have students draw and colour circles to

represent integers. Have them cross out or cover up any
chips that need to be removed.



Example1: Subtractintegers Using Mteger Chips b) Start with the first integer. Add 3 zero pairs. Subtract 3
e il i i 2 red chips. The result is 8 blue chips. (—5) — (+3) = —8
2 (~7) — (-3} =M B (+3) - (~4)= W ®ee®®—> - 0CEEEE®® >
Ai—6)—(+2) =M @ (-2 = (-5} =1 ®®® ®R®)
Solution 7 1
Y 000000 , 2000@E5 , s0ss + Answers will vary.
The differenceis -4. 9 o Show You Know: Example 1
The subtraction statement To subtract =3, There are 4 blue
S -al== o a) (+8) = (+2) =+6 b) (-1) = (+2)=-3
Y see 2500000 . 2903295 . 5999999 ) (FH— (=) =+9 d) (+4) — (+6) = =2
sa0s CE)\
The difference is +7. =]
The subtraction statement 0
is (4#3) = (—4) = +7. are 4 blue chips 1o remaove.
9 . Assessment
L . .
T . = as Learning Supported Learning
¢ difference 15 —a. Q
The sulwraction stateme zero pairs, 5o that there :
i {_6,'53{:3,;'1‘3." e Reflect on * You may wish to have students
Your Findings demonstrate subtracting using
Y 20 ®s000 , @sesy Listen as students integer chips. Have them record
o0 209 a9 . .
* describe how to how to tell which problems need
. soron Q . . . .
Hidreind i use integer chips to zero pairs. For example, if they
is (=2) = (=5) = +3. o S s subtract two integers. | have one negative integer chip,
Check student they can’t take three negative
Determine each difference using integer chips. Copy and complete responses to #7 for integer ChipS away from it.
each subtraction statement. . .
o (+8) = (+2) = W B (=1) = (+2) = W ability to generalize | ¢ Students may add more zero
9 (+4) —(-5) =W ) (+4) - (+6) =W what they learned pairs than necessary. This is not
during the activity. a problem as it will not affect
9.3 Explore Integer Subtraction » MHR 325
the answer.
Method 3: Demonstrate subtracting integers by using transparent chips Supported Learning
on an overhead projector. Have students draw and colour circles for each Learning Style
example you show, and write the corresponding subtraction statement.
piey ’ p g ¢ BLM 9-6 Time Zone Map shows
Example 1 illustrates subtracting integers using integer chips. The example the location of other cities. You

may wish to use an overhead of
the map and provide extra oral
practice by having students walk

uses a strategy (i.e., Model It).

Assessment across the time zones to answer
for Learning Supported Learning questions you pose.
Example 1 * Have students talk through their thinking with their partner. ESL and Language
Have students do the * You may wish to provide additional questions very close to e English language learners may
Show You Know related those in the Show You Know for students who would benefit have difficulty with the terms time
to Example 1. from them: zones and below street level. Use
a) (-5) — (+3) (8. Add 3 zero pairs, so that there are 3 red chips the Did You Know? on page 323 to
to remove.) help explain time zones.
b) (1) — (+5) (=6. Add 5 zero pairs, so that there are 5 red chips
to remove.) Meeting the Needs of
€) (=6) — (-2) (4. Add 4 zero pairs, so that there are 2 blue chips All Learners
to remove.) ® Some students may have difficulty
d) (+2) — (-5) (+7. Add 5 zero pairs, so that there are 5 blue processing the examples and need
{ chips to remove.) ) coaching. Pay particular attention

to the concept of adding zero pairs.
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Common Errors

e Some students may ignore the signs of the integers they Example 2: Apply Integer Subtraction
are subtracting. e e
Rx Reinforce the use of two colours of manipu|atives to explain the difference between these temperatures,
represent positive and negative integers. Sl
e Some students may not grasp that the order of subtraction There are two ways to determine the difference between —5°C and +6°C,
of two different integers affects the value of the difference UBsEtier R flowing iticds:
(unlike in addition, where the order of the terms does Method 1: Higher Minus Lower Metbod 2: Lower Mimus Higher
Subtract the morning temperature  Subtract the afternoon temperature
not matter)- from the afternoon temperature, from the morning remperature,
R Reinforce the significance of using the two colours Subtract (+6} — (~3). Suberac (~3) — (+6).
of manipulatives to represent positive and negative ssssss 2000

integers. Have students practise modelling the
subtraction of two different integers in both orders,

S0P 2050000009
so that they see the two results represented by equal 2009 ss3030
numbers of integer chips of different colours. In other

. . . SPOP00505099 SO0
words, the two differences are opposite integers. sooon P ITTT T
Mooty
e Some students may have difficulty deciding how many
. . . SOPPBPIDIPOD 20000200000
zero pairs to add when modelling a subtraction.
R, Stress that a zero pair represents zero. Adding any (+6) = (=5} =+11 (=5) = (+6) = -11
number of zero pairs does not change the value that a The afternoon temperature The morning temperature
) is 11°C higher than the is 11°C lower than the
model represents. Students may need to use trial and morming temperature. afternoon temperature.
error at first to find the minimum number of zero pairs %9 o®

to add. (You might mention that there is no maximum T 172 sV gree o hiens
. can lead you to the other statement,
number. If students add too many zero pairs, they can

just remove them without affecting the value that a
model represents. It is most efficient to add the minimum
number of zero pairs to avoid removing excess zero
pairs.) As students become better at adding zero pairs,
encourage them to develop strategies for deciding the 326 MHR« Chapter
minimum number of zero pairs to add.

Example 2 provides two methods for subtracting integers: Method 1: Higher
Minus Lower and Method 2: Lower Minus Higher. The two methods show
that two integers can be subtracted in either order in a word problem unless
the problem specifies an order, such as when an incomplete subtraction
statement is provided that shows the order of subtraction. The emphasis in
Example 2 is on explaining the meaning of the two differences and showing
that the meanings are consistent with each other.

Make sure to stress both interpretations of the difference when the order in
which the subtraction is performed is not important, that is, when the wording
of the question does not specify the order. Help students understand that the
two interpretations in Example 2 are consistent with each other.

You might ask students which method they would use to find how many
degrees the afternoon temperature is above the morning temperature. Many
students may say Method 1 but Method 2 is also acceptable. The summary
statement from Method 2 readily leads to the summary statement from
Method 1. Encourage students to interpret the integer answers to word
problems and make sure that the final statement in the solution is consistent
with the wording in the problem.
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(+1) = (=2} = +3

Communicate the ldeas

1. To model (+6) — (+2), Li starts with
6 red chips, What should she do next?

4 blue chips. He then adds 2 zero pairs.

a) Whar else should he do to complere
the subtraction?
b) Explain why he added 2 zero pairs.

agree? Explain.

For help with #5 to #10, refer to Example 1 on
page 325.
5. What subtraction statement does each
set of diagrams represent?

2. To model (—4) — (—6), Ajani starts with

* You can use integer chips to represent integer subtraction.

* You can model subtraction by removing integer chips of the
appropriate colour.

* Add zero pairs if there are not enough chips of one colour to remove,

* There are two differences between two different integers. For
example, the differences between +1 and =2 are +3 and —3.

(=2) = (+1)=-3

LIl 290950
29

3. Explain why adding any number of zero pairs does not change the
value represented by a group of integer chips,

&, Mario said that the difference between +4 and =3 is —7. Do you

6. What subtraction statement does each
set of diagrams represent?

s sessmss® b ssssss

sss00sd Q:.}_at.é

s ssooR b sssemeR
209505
25695  seesssn
a9 Ll
9.3 Explore Integer Subtraction « MHR 327
Key Ideas

Communicate the Ideas
1. Add two zero pairs.

2. a) Remove six blue chips.
b) Answers will vary. For example: To complete the
statement he needs to add two zero pairs so he would
have six blue chips to remove.

3. Answers will vary. For example: Zero does not add value
to any number.

4. Answers will vary. For example: Yes. One of the two
differences is (=3) — (+4) = —7.
Start with 3 blue chips. Add 4 zero pairs. Remove 4 red
chips. There are 7 blue chips left.

Category Question Numbers

Essential (minimum 1-5,7,9, 11, 13-15, 18
questions to cover the

outcomes)

Typical 1-5,7,9, 11, 13-18
‘Extension/Enrichment 1-4, 19-21 )

This section summarizes how to use integer chips to represent integer
subtraction. Stress that there are two differences between two different
integers. Have students explain the meanings of the two differences shown
in Key Ideas. (The difference of +3 shows that +1 is 3 more than —2. The
difference of —3 shows that —2 is 3 less than + 1. The meanings of the two
differences are consistent with each other.)

Communicate the Ideas

These questions allow students to apply their understanding of integer
subtraction using integer chips. In #1 and #2, students explain how to use
integer chips for subtraction. In #3, students check their understanding of

zero pairs. In #4, students review a solution to a problem.

Assessment as Learning Supported Learning

Communicate the Ideas

Students should answer #1 to #4,
as they are all key questions. Make
sure that students understand the
concepts. Consider allowing them
to use integer chips to help support
their answers.

* Consider having students work in a group to complete

and then discuss the answers.

« In #4, encourage students to discuss their answer
with neighbouring students and listen to each other’s

explanations.

« In #4, students should find that there are two differences
between +4 and —3. You might ask them to explain the
meanings of the two differences and to check that they
are consistent with each other.
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Supported Learning

WWW web Link

For online activities that
provide games that use
subtraction of integers, go to
www.mathlinks7.ca and follow
the links.

9. Determine each difference using integer

H 7. Whart subtraction statement does each 10. Subtract using integer chips.
Learnlng Style and Memory set of diagrams represent? a) (—=5)—(=1)
* Provide BLM 9-7 Section 9.3 Extra Practice to students " s ol B (+4) = (=2)
. . L
who require more practice. :: :-H: ::;:
- it For help with 11 to #16, refer to Example 2 on
page 326,
1. Determine both differences between
sa2909 @ each pair of integers.
a) +1, 43
b +2,-2
ssa009 s200 o 0, +4
d ~9, -7
8 Whar subrraction statement does each 12. What are the two differences berween
set of diagrams represent? each pair of integers?
1 b}
b sobe a) +35, +1
b 0, =5
o =3, +1
d) —6, -8
sa00 e
sesssss @ssssnssh
EELET] 13. Determine and explain the time difference
berween each pair of cities.
e 12 1IMe 7 N
I R a) Perth, Australia (ime zone +8);

Bermuda (time zone —4)
b) Lima, Peru (time zone —35); Calgary,
Alberta (time zone —7)

chips & Honolulu, Hawaii {time zone —10);
3 Lagos, Nigeria (time zone +1)
a) (+6) = (+4) ;
d) Dawson, Yukon Territory
b} (+5) —(=2) (time zone —8); Halifax, Nova Scotia
o (=6} — (+6) (time zone —4)
d) (—4) = (=7}
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Practise

Assessment for Learning Supported Learning

Practise

Have students do #5, #7, #9,
and #11. Students who have no
problems with these questions

can go on to the Apply questions.

* Students who have problems with #5, #7, #9, and #11
will need additional coaching. Have students explain their
thinking on these questions; clarify any misunderstandings.
Coach students through #6a), #8a), #10a), and #12a), and
then have them complete the remaining parts of those

questions on their own. Have students refer back to examples
in the student resource. Check back with them several
times to make sure that they understand the concepts.

* In #5 to #10, there is only one correct answer for each part
(i.e., the order of subtraction is specified). However, in #11
and #12, students must find both differences between two
different integers. Ask students who have difficulty with
#11 and #12 to explain the meanings of the two differences
and to check that they are consistent with each other.

Students will need integer chips.

Apply and Extend

In #13 to #16, students work with real-world applications. Consider having
students use BLM 9-6 Time Zone Map to help answer #13 and #21. In #21,
students apply their understanding of subtraction of integers by working with
fractions.

In #13 and #14, the order of the subtraction is not specified, and students
can determine and explain either difference. You might have students share
answers and check that their explanations are consistent with each other.
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Assessment
as Learning

. On a typical October day in Igaluie, 18. a) Copy and complete the table.

Nunavur, the emperarure is —8°C in the ) —(+2) =W | (42— (+3)=®
morning and —2°C in the afternoon. == - - Math Learning Lo
Determine and explain the difference = I__ el Bt Hﬂf} — 9 9
berween these temperatures, l_-'f]l —{+3) : (+5) '_':} _: Have students

{=2) = (=7) = (=71 - (-2} =

complete the

following statements:

* The part I
understand the best
about subtracting

b} Compare the two differences on each
row of the completed table. How are
the rwo differences berween rwo
unequal integers related?

15, Use a subtraction of two integers to
complere the following.

a) Jamal scored 20 points in a basketball
game on Tuesday, He scored 16 points
in a game on Wednesday. How many
more points did he score on Tuesday
than on Wednesday?

If you are asked to subtrace
{—4) — {+3), can you subrract the
integers in either order? Explain,

b) The temperature was +3°C, and then it . .
fell to —=2°C. What was the temperature m lntegers 18 ...
‘.In‘ru;m-.- 19. Use integer chips to calculate the » What I find most
<) Sarah owed Pacla $10. Sarah gave Paola following .
$4. How much did Sarah still owe? . (+‘:‘I“‘. (+2) — (44} Confuslng about
al =&} = .
16. Aricl entered an office building, He rode b) (~6) = (~4) — (=3) subtracting

an elevator up 12 floors from the strect
level. He then rode down to a parking
level thar was 3 floors helow streer level.
How many floors did he ride down?

a (+3) = (=1) = (+4]
d) (—4) —(=2) = (+3)

integers is ...

20. Copy and complete each subtraction
statement.
a (M) = (+1) = +4
bl (+2) — (M) = -3
g (=3)—(H)=-8
d) (M) - (-4)=0

2

. The time zone map on page 323 is \.

Supported Learning

* Have students refer back to the
What I Need to Work On tab of
their chapter Foldable to answer
the second question.

* Concrete and kinesthetic learners
may need to use integer chips
and number lines to help them
explain what is clear and not
so clear.

* You may wish to have students
review the part related to
Section 9.3 in BLM 9-1
Chapter 9 Self-Assessment,
fill in the appropriate part of the
During column, and report what
they might do about any items
that they have marked either red
or yellow.

simplified. Some places have time zones
that are not described using integers.
For example, Newfoundland is in time

3 3 |
zone —33.

a) How many hours is the time in
Newfoundland behind the time in
London, England?

b} How many hours is the time in
Newfoundland ahead of the time in
Victoria, Brirish Columbia (rime
zone —8)? Explain your reasoning.

17. Suppose vou subtract any non-zero integer
from zero. How is the difference related ro
the original non-zero integer?

9.3 Explore Integer Subtraction » MHR. 329

In #15 and #16, there is only one possible answer. Students may, however,
use either difference to get the answer. For example, in #15a), determining
a difference of —4 is not incorrect as long as the value is interpreted
correctly. It means that Jamal scored four fewer points on Wednesday than
on Tuesday, and hence that he scored four more points Tuesday than on
Wednesday. However, you might point out that the question “How many
more points ...?” implies a positive difference.

If students incorrectly believe that the order of integers in subtraction does
not affect the difference, have them refer to Example 2 in Section 9.3 and
then complete #18. You might use #18c) to discuss order of integers in
subtraction. The difference (—4) — (+3) has only one value (—7) because
the order in which the integers are subtracted is specified. Some students
may reason correctly that they could calculate (+3) — (—4) to get the
integer +7, because they know from part b) that the required answer to
part c) will be the opposite of this integer. If this reasoning is used, you
might take the opportunity to discuss efficiency.

Since students have no prior experience with negative fractions, you might
assign #21 with discretion. Students might solve the problem by plotting
points on a number line and counting the distance between them. Or, they
might interpolate. For example, if time zone —3 is 5 hours ahead of time
zone —8, and time zone —4 is 4 hours ahead of time zone —8, then time

zone —3% (halfway between —3 and —4) is 4% hours ahead of time zone

—8& (because 4% is halfway between 5 and 4).
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Suggested Timing
40-50 minutes

Materials
e red and blue integer chips
e transparent chips (optional)

Blackline Masters
Master 3 Integer Number Lines

Master 4 Vertical and Horizontal Number Lines
BLM 9-1 Chapter 9 Self-Assessment

BLM 9-8 Section 9.4 Explore the Math

BLM 9-9 Section 9.4 Extra Practice

BLM 9-10 Section 9.4 Math Link

Mathematical Processes

Communication

Connections

Mental Mathematics and Estimation
Problem Solving

Reasoning

Technology

Visualization

NONNNNN

Ve

Specific Outcomes

Subtract Integers

Focus on...

After this lesson,
you will be able to...

' use addition to
subtract integers.

= red and blue integer
chips

330 MHR«Chapter 9

Subtract Integers

The table shows how times
during a rocket launch can be
described using integers,

Announcement | Meaning
five

T minus five seconds

seconds before
lifroff
ten

T plus ten seconds

seconds after
liftoff

Use integer chips to find the
rime that passes from T minus
five seconds to T plus ten
seconds. Would using integer

chips be a good way to find
the time that passes from T
minus §9 seconds to T plus 75
seconds? Explain,

How can you use addition to subtract two integers?

1. Copy the table. Use integer chips to help you complete each
subtraction statement.

(+H —(+3) =0 | (+4+(-3) =1
(=5 =(=3)=0|(=5)+(+}=0
{=3) = (+1) (=3 +(=l)=1

0-(+2) 0+(-2)=0
{+2) = (—4) (+2)+ (+4) =W
(= =i-5=W|(-4j+(+5)=1

N6 Demonstrate an understanding of addition and subtraction of integers, concretely, pictorially

and symbolically.

Use integer chips for #1 to #3.
1. (+7) = (+95)
2.(+3)-(-6)
3.-D)-(-6)
Use a number line for #4 and #5.
4. (+2) + (+6)
5.(=3) + (-6)

Mental Math

6. A circle graph has a 12% sector. Estimate the
internal angle of that sector.

7. List the numbers divisible by 6. How do you know?
45,79, 81, 2349, 3996, 18 764, 73 944

8. Calculate 30% of $12.
9. Calculate 45% of 132. Explain your thinking.
10. Estimate 23 out of 96 as a percent.
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2. Compare the two statements on each row of the completed table.
What pattern do you see?

Reflect on Your Findings
3. a) Describe how you can use addition to subtract two integers.

b) Test your method on four subtractions of your own.
Modify your method, if necessary.

Example 1: Use Addition to Subtract Integers

Subtract (=2) = (=3).

Solution
(=2) = (=5)=(=2) + (+5)
Q
Q
(o]

To subtract —5, add
the opposite, +5.
Use a number line to add (—2) + (+5).

322 91 0+ 42 43 o4
The sum is (=2) + (+5) = +3.

So the difference is (=2) — (=5) = +3.

'Show You Know/

Use addition to complete each subtraction.

Warm-Up
1. (+2) 2. (+9) 3. (45 4.(+3)

5. (-9) 6. 12%is close to 10% or 11—0; 360° + 10 = 36°
7. 3996, 73 944. These numbers are divisible by both 2 and 3.

8. 10% of $12 = §1.20. 30% = 3 x $1.20 = $3 + $0.60
= $3.60

9. 10% of 132 = 13.2
5%0f132 =132 +2=16.6
45% =132+ 132+ 132+ 132+ 6.6 =40+ 12+ 0.8
+66=58+08+06=594
Various methods are possible. Encourage students to try to
put numbers that are easy to add together.

10. 50% of 96 = 48
25% of 96 = 24
The answer is a little lower than 25%.

Explore the Math

Copy and complere each subtraction statement.

a) (+3) — (+6)
bl (=2) = (+3)
< (—4) — (-8)

LI @ -@3)=+1

(+4) + (=3) = +1

(=5)—(=3)=-2 (=5) + (+3) = =2
(=3)—(+1)=—4 (=3)+ (=)= —4
0—(+2)= -2 0+ (-2)=-2

(+2) — (—4) = 46

(+2) + (+4) = +6

(4 - (=5 =+1

(—4) + (+5) = +1

9.4 Subtract Integers » MHR

Activity Planning Notes

For the first question in the opener, students should find
that 15 seconds pass from T minus 5 seconds to T plus

10 seconds.

For the second question, it is possible to use chips.

However, using large numbers of integer chips is unwieldy.

Explore the Math

In this investigation, students develop another method for
subtracting integers that is useful for problems in which the

values of the integers are large.

Method 1: Have students complete the table in #1
individually, and then discuss their results in pairs or
small groups. Give each student a set of integer chips

(at least six of each colour). In advance, prepare

an overhead of the table and provide students with the
table on BLM 9-8 Section 9.4 Explore the Math.
Make sure that the table is accurate before students

look for a pattern.

2. Answers will vary. For example: The opposite integer is
added each time, but the answer is the same.

3. a) Answers may vary. For example: Add the opposite
integer.
b) Answers will vary.

Supported Learning

ESL and Language

e English language learners may have difficulty with terms
such as rocket, launch, elevation, above sea level, melting,
boiling, and dominated hockey.

Motor

e Have students use BLM 9-8 Section 9.4 Explore the
Math, which provides a copy of the table on page 330.

Common Errors

e Some students may have difficulty in rewriting a
subtraction as an addition.

Rx Remind students that they can continue to subtract
using integer chips without rewriting a subtraction as an
addition. As students gain experience, encourage them to
consider other pairs of statements like those in the table
in #1 on page 330. Stress that rewriting a subtraction as
an addition involves changing both the operation symbol
and the sign of the second integer in the expression.
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Show You Know: Examp|e 1 o Example 2: Calculate and Explain a Difference
\ . The elevarion of a lake is the height of its surface from sea level, The
a) (+3) - (+6) = (+3) + (—6) =-3 :::Ic“pltl;‘a::al;’lhe clevation of the Caspian Sea is 28 m below sea level. The elevation of
W”m Ramans Lake Winnipeg is 217 m above sea level, Caleulate and explain the
b) (—2) - (+3) =(-2)+ (—3) =-5 called it a sea difference berween these elevations,
because the water
O (—4) = (=8) = (=4) + (+8) = +4 . o
The elevation of the Caspian Sea is =28 m. The ¢levation of Lake
Winnipeg is +217 m. There are two ways to determine the difference.
Assessment Method 1: Higher Minus Lower  Method 2: Lower Minus Higher
A g Subtract the elevation of the Subtract the elevarion of Lake
as Learnlng Supported Learnlng C::spia:! Sea ;mm :hc clcva:i:ln Winni;cg Flt'cn: Ihc‘clcrnritm of
. of Lake Winnipeg. the Caspian Sea.
Reflect on ° Encourage students to generahze Subrract (+217) — (-28), Subrract (—28) — (+217).
Your Findings what they have learned to help Al e copoames. Add S oppanes
Listen as students them develop a method that they = (+217) + (+28) = (-28) +(-217)
discuss their understand. o ” . .
answers to #3. * Make sure that students test iy [emmpemWE]  eh  [EEgRE
their methods on each type of s 4
. . b 1 It s easser to modiel the \Q @ -
subtraction shown in the table 1842 0 sddtiononanumberfine ) %
. +140 thaan to use so many -100
on page 330. They need to realize i integer chips. g
R 2 -
that some methods will work for - ~ t
some types of subtraction, but not “tla o ontrcpaantn i
0 50 the answer is 0
for others. o probably cormect, -0
\ ), 20 260
(+217) + (+28) = +245 (=28} + (=217) = =245
” The difference is +245 m. The difference is —2435 m.
Su pported Learnlng The surface of Lake Winnipeg is The surface of the Caspian Sea is
245 m higher than the surface of 2435 m lower than the surface of
Learning Style and Memory the Caspian .\;:l. Lake Winnipeg. DO
Q
¢ Have students represent the subtraction in Example 2
can lead you 1o the other statement.
on a vertical number line such as Master 4 Vertical and
Horizontal Number Lines. 332 MHR«Chapter 9
Meeting the Needs of All Learners
* Model solutions using integer chips and number lines. Method 2: Demonstrate the subtractions and additions
* For Example 2, use drawings to show the relationship using transparent chips on an overhead projector. Have

between the elevation of the lake and the sea and sea level.

students record the results on their copy of the table. Then
have students look for a pattern individually and share

Assessment their findings.

o el Sl ey Example 1 illustrates subtracting integers by adding the
Example 1 * Have students talk through their opposite using a number line.
Have students thinking with a partner. . . . .
do the Show You | + You may wish to provide additional Example 2 provides two methods for subtracting integers:
Know related to questions very close to those in the Method 1: Higher Minus Lower and Method 2: Lower
Example 1 on Show You Know for students who Minus Higher. The two methods show that two integers
page 331. would benefit from them:

can be subtracted in either order in a word problem
a) (+4) — (+7) (-3. To subtract +7, 1 th bl i d h h
add the opposite (7). unless the problem specifies an order, such as when an
(+4) + (-7) = (-3)) incomplete subtraction statement is provided that shows
b) (=6) — (+8) (~14. To subtract +8, the order of subtraction. The emphasis in Example 2 is
add the opposite (-8). on explaining the meaning of the two differences and

0 E:g; - ((__3?(_:6(}1)48)311) act 3 showing that the meanings are consistent with each other.

add the opposite (+3). Stress the importance of estimation in problems in which

(9) + (+3) = (-0)) the values are large.
Coach students through a). Make

sure that they understand the Encourage students to interpret the integer answers to
procedure, then have them try b) word problems and make sure that the final statement is
{ and c) on their own. J consistent with the wording in the problem.
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Communicate the Ideas
1. She added the opposite of —3, that is, (+2) + (+3).

* You can subtract an integer by adding the opposite.

* You can represent integer subtraction by adding the opposite on a
vertical or horizontal number line.

2. No. Answers will vary. For example: Tom changed the
subtraction to addition without changing the sign of

Communicate the Ideas the integer.
1. Mariko drew this diagram to show {+2) — (—3). Explain her thinking.
22 3 3. a) Answers will vary. b) Answers will vary.
= BRI R S AR 4. —4. Answers will vary. For example: When the
2. Tom said that he could evaluate (=3) — (—=4) by representing Integers are reVerSed, the difference is the opposite
(+3) + (—4) on a number line. Was Tom’s thinking correct? Explain. of the other difference.

3. The diagrams show two methods for modelling (43) — (+7).

239 2900200 | S5IIIF Supported Learning

s 2099 o

Learning Style and Gifted and Enrichment

* You might show students how to use a calculator to do
some of questions. Emphasize that it is not necessary

7
+3

6 -5 4 -3 -2 -1 0 41 42 43 45

al Do you prefer one method over the other for modelling

(+3) = (+7)2 Explain. to rewrite a subtraction as an addition in order to use a
b) Would you prefer one method over the other for modelling : ; _
(+309]  (1723)? Explain, calculator. The following key sequence is for a TI-30Xa
calculator: 2 s =)
4, A difference berween two integers is +4. Whar is the other
difference between the same two integers? How do you know? Students with other calculators may need to explore a
way to enter negative integers on their calculators, and
[ Practise | 6. Copy and complete each statement, may need assistance. Clarify that for most calculators
Far ek wilh 5 o T2 P o Bamiie 3 on :: ::z: = ::2 = ::z; : ::: the integer sign key and the subtraction key are not the
page 331. 18— (29) {9 . (M) same. Encourage students to write out the correct key
5. Copy and complete cach statement. ' ' sequence for their own calculator and to compare with
(3= (44) = (+3) + (W
o L e ) other students. When students can successfully complete
o (—4) — (+5) = (—4) + (W) Example 1 using their calculators, you might ask them to

verify the numerical answers in Example 2.

9.4 Subtract Integers » MHR 333

Key Ideas Category Question Numbers

This section summarizes how to subtract an integer by Essential (minimum 1-5.7.9. 11, 13, 15,
adding the opposite and how to represent integer questions to cover the Math Link
subtraction on a number line. Emphasize that the opposite outcomes)

is the opposite of the integer that is being subtracted. For Typical 1-5,7,9, 11, 13, 15-22,
example, to subtract —2 from —3, add +2 to -3, but not Math Link

+3to —2. | Extension/Enrichment 1-4, 16, 17, 21-24

Communicate the Ideas

These questions allow students to model and explain how Assessment

diagrams or subtraction statements demonstrate integer as Learning Supported Learning
subtraction. In #1, students interpret a number line. In Communicate | « Have students work in small groups
#2, students reinforce their understanding of adding the the [deas and discuss their answers. This may

Most students be especially helpful for #3, where

opposite in integer subtraction. In #3, students review the
should do all of | students’ preferences and the reasons

two methods of modelling subtraction, and in #4, they

_ ) > ) the questions. for them will differ. In #3a), more
reinforce their understanding about the two differences Check that students may favour the use of
between two integers. their responses | integer chips because the concept of

show that they adding the opposite is new to them.
can generalize However, #3b) illustrates a limitation
what they have | of the concrete model when integers
learned during include numerals with large values.
this section. * Check each student’s answer to #1.

Make sure they understand the concept
of using number

* In #2, allow students to draw a diagram
to help them explain their answer.
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Supported Learning

Learning Style, ESL’ Language’ and Memory 7. Whar addition does each diagram For help with #11 ta #15, refer to Example 2 on

represent? Copy and complete the page 332

given subtraction statement.

11. Determine both differences berween each

* Some students may have difficulty processing the steps

al $ ir of integers.
. . pair of integ
in word problems and need some coaching. <+;Ir 0‘ »;"—r .-; W s w6 a8 S2aE ST G
Leal‘nin St Ie and MemOI‘ 12. What are the two differences berween
b)
. . . each pair of integers?
¢ Provide BLM 9-9 Section 9.4 Extra Practice to students oW SR e 0,2 4. 42 _9. _§
(=3} = (~7) =M a0, b —4,42 o -9,

who require more practice.

. Whar addition does each diagram m

represent? Copy and complete the

common Errors given subtraction statement. 13, The hiﬂl‘\:sl land in Saskatchewan is
a) b} Cypress Hills, ar 1468 m above sea level.

) ) + i The lowest land in Saskarchewan is the
e Some students may change the sign of both the minuend 2 " Lake Athabasca shoreline, at 65 m above
sea level. Estimate and caleulate the
and the subtrahend. _; ,I. difference between these elevartions,
" . L Explain swer,
R, Stress that rewriting a subtraction as an addition involves ! 2 e e
changing both the operation symbol and the sign of the 5 3 14. The lowest temperature recorded in Canada
A . . 5 B was —63°C at Snag, Yukon Territory, The
second integer in the expression. P e highest temperature recorded in Canada was
. ) 10 g +45°C ar Midale, Saskarchewan. What is
e Some students may have difficulty with word problems. B the difference between these temperarures?
Explain your answer.
R, Suggest that students read each problem carefully, (=)= (+6) =W (=8) — (=8) =W
. . x 18, What is the time difference between T
and then list what they know. Have students estimate 9. Subtract. ittt B T b 15 sepoiidE
the answer. a) (+3) = (+9) for a rocket launch? Explain your answer.
b) (=5) — (=10)
e Some students may try to move too quick|y to the & [—6) = (+7) 16. The surface of Grear Slave Lake is 156 m
. . . Y ) above sea level, At its deepest point, the
symbolic method for subtracting integers and make bottom of Great Slave Lake is 438 m
mistakes as a result. S6 Bilkkiac below sea level. Estimate and caleulate the
(+9) - (=1) depth of the lake,
. . . al (+3) —|—
Ry EnCOUrage students tO continue using concrete or Seml- bl (=2} = (+5) 17. The element mercury is a silver-coloured
concrete methods until they have a clear understanding & (+6) — (+10) liquid at room temperature. The melting
. 1) —(—3 point of mercury is —39°C. The boiling
of how to subtract lntegers' dl{=t(=3) point of mercury is 357°C. How many

degrees is the boiling point above the
melting point?

334 MHR«Chapter 9

Practise
In #5 to #8, guide students to subtract integers by adding the opposite on
a number line.

In #5 to #10, there is only one correct answer for each part (i.e., the order
of subtraction is specified). However, in #11 and #12, students must find
both differences between two different integers. If you wish, ask students
to explain the meanings of the two differences and to check that they are
consistent with each other.

In #9 and #10, allow students to choose a method. Some students may
be more comfortable using integer chips; others may not need to use
manipulatives or diagrams.

Assessment for Learning Supported Learning

Practise and Apply * Students who have problems with #5, #7, #9, #11,
Have students do #5, #7, #9, #11, and #13 will need additional coaching. Have students
and #13. Students who have no explain their thinking on these questions; clarify any
. problems with these questions misunderstandings. Coach students through #6a), #8a),
WWW web Link can go on to the rest of the #10a), and #12a), and then have them complete the
For an online game that allows Apply questions. remaining parts of each question on their own. Have
students to solve addition students refer back to examples in the student resource.
and subtraction problems Check back with them several times to make sure that
using a number line, go to they understand the concepts.
www.mathlinks7.ca and » Once students feel confident of their skills, have them
follow the links. | try #14. )
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18. Suppose a friend knows how to subtract 21. The vertices of square WXYZ are Math Link
positive integers but has never subtracred Wi(-2, 1), X(=2, =5), Y(—6, —5), and
negative integers. How could you use the Z(—6, =1}, Determine the perimeter and a) 3 units hlgher
following pattern to show your friend how the area of the square.
to subtract —2 from +37 b) 2 units lower
(+3) = (+3)=0 22, a) Copy and complete the pattern, . . .
(+3) = (+2) = +1 (+3) = (=2} = = ¢) 5 units difference between Geraldine and Cheryl;
(+3) = (+1) = +2 (+2) = (-1} = _ _
(+3)=0=+3 (+1)—(0)=1 (+3) - (_2) - (+3) + (+2) =45
(+3) = i-1)=1 0)=(+1)=1
(+3)—(-2)=1 b) Describe and explain the pattern.
o Predict the next three lines of the pattern.
19. a) Copy and complete each subtraction " Assessment
statement. . .
)~ DB m _ as Learning Supported Learning
(+2)-(-2)=0 23. Copy and complete each subtraction .
+3) - (-3 =M statement. Math Learning Log | ¢ Encourage concrete and
(+4) - (-4) =1 a) (+8) — (W) = +3 Have students i thetic 1 " int
b) Describe and explain the pateern. b) (M) = (+4) = =5 Vv II.ICS etic learners | 0 use Integer
& Use the pattern o determine the g (=2)— (W) = +7 answer the chips and number lines to help
iieoenoal-SAlHSA=mT 4 —6= (W —(-1) following questions: | them answer the questions
e 5 ohs Ha — o (M) - (+2) =0 ’ . T
20. What is the length of the line segment B 2= (+5) (W) » What methods * Depending on students’ learning
joining each pair of points? ) -2 ; d Kn. f e h h d bal
(2. 1)z 2 W 101
a A2, 1) and Bt"" 8 24. A difference between rwo integers is —8. oyou . 0 o Sty e’. ave them provide verba
b Xi4, -3} and ¥(=3, -3) One of the integers is +5, What are subtracting two or written answers.
o C{=10, 0) and D(~1, 0) possible values of the other integer? Show . .
& P4, —2) and Q(—4, 3) hiowr you kni: integers? . . Yog may wish to have students
» What do you like review the part related to
and dislike about Section 9.4 in BLM 9-1
MATH LINK each method? Chapter 9 Self-Assessment,
fill in the appropriate part of the
Canada dominated women's hockey by winning seven of Player Score .
the first eight world championships. The table shows the [ el 0 Dunng column, and report what
plus/minus scores of some Canadian players in a game assic Ca y ) H .
A E_a Campbell +2 they might do about any items
seraldine Heaney = .
a) How much higher was Cassie’s score than Caroline’s? Caroline Ouellette 1 that they have marked either red
b) How much lower was Geraldine's score than Jennifer's? Cheryl Pounder +3 or yellow.
¢ Determine and explain the greatest difference between |11, 10y Wickenheiser +1 \ J
two scores in the table.
9.4 Subtract Integers « MHR 335

Apply and Extend

In #13 to #15, the order of the subtraction is not specified,
and students can determine and explain either difference.

Questions 16 and 17 are worded in such a way that only
one answer is possible in each case. However, students
may use either difference to get the answer. For example,
in #16, a numerical difference of +614 or —614 is
acceptable, as long as either value can be correctly
interpreted. Deciding that the surface of the lake is 614 m
above the bottom, or that the bottom of the lake is 614 m
below the surface, will lead to a depth of 614 m.

In #13 and #16, students estimate and calculate a
difference. Have students use their estimation skills in
#14, #15, and #17 as well.

MATH LINK

Math Link * Have students write the subtraction This Math Link provides students
The Math Link on page 335 statements as they solve the another opportunity to practise
helps students work toward the problems. As students work, using plus /minus scores. Doing this
chapter problem wrap-up titled observe and have them self-observe Math Link will help them do the
Wrap It Up! on page 345. for how well they solve each one.

i |
« Students who are having difficulty chapter problem titled Wrap It Up!

getting started could use BLM 9-10
Section 9.4 Math Link.
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Suggested Timing
60-75 minutes

Materials
e red and blue integer chips (optional)
® scissors

Blackline Masters
Master 3 Integer Number Lines

Master 4 Vertical and Horizontal Number Lines
BLM 9-1 Chapter 9 Self-Assessment

BLM 9-6 Time Zone Map

BLM 9-11 Faces

BLM 9-12 Section 9.5 Extra Practice

BLM 9-13 Section 9.5 Science Link

Mathematical Processes

Communication

Connections

Mental Mathematics and Estimation
Problem Solving

Reasoning

Technology

NONNNNN

Visualization

Apply Integer Operations

Specific Outcomes

Apply Integer Operations

Michelle Wie began playing golf at the
age of 4. She became a leading amareur
golfer in her early reen years, Michelle

played her first professional tournament

Focus on...

After this lesson, at age 16, while still in high school.
you will be able to... - ber of stcolk If
o decide when to € number OF SIrokes an expert golier

add and subtract should take to play a hole is called par.

integersin The rable sl\olws E’lm\-‘ in[e;:_o;s are used to \
solving problems compare a golfer’s score with par. e
On the same hole, Rosa made an Golf Term | Ab Belo
cagle, and Samantha made a bogey. | Double Bogey +2
How many more strokes did Bogey +1
Samantha take than Rosa? Par 0
WWW Web Link
To learn mare about . - o Birdic =1
the words used Al P Tl i Eagle -2
in golf, go to E EHPlDrE thE Mdﬂl
www.mathlinks7.ca . proes e
and follow the links.
What doesan How can you decide when to add integers and when to
“albatross”mean in subtract i“uger’?
golff What integer - .. q o
would you use to In this activity, people are o2 —
Ibatross? — iffere ; p
representanalbawoss?  represented by different Noppy face, 47 neutalface, 0 sadface, 4 angey face, =10

faces. Each face has an
integer value.

o ! A group of people with a toral value greater than zero is a productive group.
" 'id and blue nteger 1. Decide if each of the following is a productive group.
<hips

‘00 ‘©oe®
‘QOO®

2. What is the least number of happy faces you need to add to each
of the following to make a productive group? Show your reasoning.

'@ "9 "CO®

336  MHR«Chapter 9

N6 Demonstrate an understanding of addition and subtraction of integers, concretely, pictorially

and symbolically.

Subtract for #1 to #3.
1. (+9) - (-1)
2.(3)-(+7)
3.(+5) - (+8)

integers for #4 and #5.
4. +2,+6
5.-3,-6

Determine both differences between each pair of

Mental Math

6. 52% of grade 7 students have read Harry Potter.
Estimate the internal angle you would need to show
this percent in a circle graph.

7. Sketch the internal angle for #6. Explain the angle
you chose.

8. List the numbers divisible by 8. How do you know?
45, 56, 78, 80, 342, 760, 944, 992

9. Calculate 95% of $36 in two ways.

10. Estimate 135 out of 400 as a percent.
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3. What is the least number of faces vou need to remove from each
of the following to make a productive group? Show your reasoning.

9l (":‘\e <{f':‘\r' @ (,;)@

et !

Suppose you change a group in each of the following ways. Whart
happens to the total value of the group? Show your reasoning.

a) Replace a neutral face by a sad face.

b) Replace an angry face by a happy face.

< Replace a sad face by an angry face.

Reflect on Your Findings

s, How did you decide when to use addition and when to use
subtraction in #1 to #4? Discuss your ideas with your classmates.

Example: Apply Integer Addition and Subtraction

One February morning in Saskatoon, the air temperature was —15°C. The
wind speed was 20 km/h. By mid-afternoon, the air temperature had
increased by 10°C. The wind speed had decreased by § km/h. Determine
the change in the wind chill from the morning to the afternoon.

Solution
Determine the change in the wind chill.
Use a wind chill r T ikl
chart to find the m  Mrlepe— .
wind chill values | Qomm | & 4 | -5 |-10|-18]|-20]|-2%|-M
in the morning LS5 4 | =2 | =T [-=13|-19|-24 |-30 |36
and in the {10 3 [ -3 =9 | -15 | =21 | =27 | =33 [ =38
afternoon. 15 | 2 | = |11 |17 |-23 [-29 |=35 |41 |
. 20 | 1 | =5 |12 [-18 |-24 |-31 |=37 |43
Then subtract to 1= T 1 o 119 [ 25 | 32 | =38 | 45
find the change. b 1 .
30 | 0 | 7 |13 |20 |26 |33 |=39 | %6
35 | 0 | =7 [-14 [-20 [ =27 | =32 =40 |47
|40 [ =1 | =7 | =14 [-21 [ =27 |34 |=40 |48
45 | =1 | -8 |15 |21 |28 |35 |42 |48
50 | =1 | -8 |15 |-22 | -29 |35 [—42 |49
| 55 | =2 | -9 |15 [-22 [-29 |36 |43 | =50
|60 | -2 | -9 |16 |23 |30 =37 |43 |50

Did You Know?

Suppose you are
outside looking ata
thermameter, which
reads —10°C. The
wind is blowing at
30 km/h. You feel as
cold a5 you would at
—20°C with no wind.
Weather forecasters
say that “the wind
chill is =207

Qunderstandd

9.5 Apply Integer Operations » MHR 337

Activity Planning Notes

Warm-Up

. (+10) 2.(-10) 3.(-3)

(+2) - (+6) =4, (+6) - (+2) =4
(3= (6)=+3,(-6)-(3) =3

. 52% is close to 50% or % 360° + 2 = 180°

. Students should draw a straight line because that is 180°.

0 N OO U1 A =

. 56, 80, 760, 944, 992. These numbers are divisible by 2
three times.

9. 100% of $36 = $36
10% of $36 = $3.60
5% of $36 = $1.80
95% = 100% — 5% = $36 — $1.80 = $36 — $2 + $0.20
= $34.20
95% =9 x 10% + 5% =9 x $3.60 + $1.80
= $27 + $5.40 + $1.80 = $33 + $1.20 = $34.20

Supported Learning

ESL and Language

e English language learners may have difficulty with terms
such as golf, leading amateur golfer, teen years, professional
tournament, strokes, expert golfer, bogey, productive, par,
and defeated.

Meeting the Needs of All Learners

e Allow students to use integer chips and number lines to
help them model problems.

Consider asking students who are familiar with golf to explain the terms

used in golf. Most students will probably use subtraction to show that
Samantha took three strokes more than Rosa. Some students may use

addition. If they do, ask them to explain the addition they would carry
out. It is possible that they use addition to add the opposite.

Explore the Math

In this investigation students decide when to add or subtract integers.

WWW web Link

Have students use the Web Link
on page 336 to find out that

an albatross is a score of three
strokes below par on a hole. If
it were part of the table in the
opener, an albatross would be
represented as —3.

Method 1: Have students work in small groups. Provide students who
need them with integer chips. Have students cut out and use the faces from
BLM 9-11 Faces to help them. Encourage them to use mental arithmetic to
answer the questions. As a class, discuss #5 to compare results and students’

use of operations.

Method 2: In advance, make an overhead of BLM 9-11 Faces and cut
out the faces. Demonstrate how to answer similar questions by placing the
transparent faces on an overhead projector. When students are comfortable
with the process, have them proceed with the activity as in Method 1.

Chapter9 « MHR 337



10. 50% of 400 = 200 m Use the chart to find Ihll.' wind chill in the morning. Read .1|m|.1,-, the
0 _ row from 20 km/h until you reach the column headed —15°C.
25% of 400 = 100 T, The wind chill in the morning was —24.
10% of 400 = 40 ::;:::; il To ﬁn_n.l the wind chill _in the :|[u-mm!1. vou need the :li\r lrmpur;mllr_x: and
5% of 400 = 20 pabisosoti bl ot il siim s e et W A
35% = 100 + 40 = 140. A little high JNBLY Wets Link 410
30% = 120. Too low s -
ewemathlinks?.ca 65 K- -0 3 4 T 6 -5 43210«
Between 30% and 35%, but closer to 35%. Dclaownalnl.  (15) 4 (#10) = =5
mp:::"::h':“’m The air temperature in the afternoon was =35°C.
Explore the Math the Emvironment The wind speed decreased by § kmvh from 20 knvh,

Canada wind chill h 4 5
calculan:;laode(elmine The wind speed can be represented by (+20) + (=5).

1. a) Not productive; (+7) + (0) + (—4) + (—10) = =7 the wind chil
b) Not productive; (+7) + (+7) + (=4) + (=10) =0 20
c) Productlve; (+7) + (0) + (0) + (_4) — +3 10«0 42 43 o4 45 46 o7 +8 48 410 #11 412 13 #14 415 <16 +17 418 419 420 +21

(4+20) + (=5) = +15

5

2. a) 2 happy faces 3. a) 1 angry face The wind speed in the afternoon was 15 kmvh.
F he wind chill chart, the wind chill in the af vas —11.
b) 3 happy faces b) 2 sad faces rom the wind chill charr, the wind chill in the afternoon was —11
Determine the change in the wind chill from =24 o =11,
c) 2 happy faces ¢) 1 angry face The change can be represented by (—11) — (—24).
Add the opposite on a number line,
4. a) Answers will vary. For example: Productivity (=11) = (=24) = (=11) + (+24)
will decrease. - 4
b) Answers will vary. For example: Productivity P e O e S T TRy ST PP TS,
will increase. (=11) + (+24) = +13 Vo coutdFid the other

@0 Q difference instead.
=24) — (11} =13
This difference shows that
the wind chill in the moming
G : was 13 lower than the wind
The wind chill increased by 13 from the chill in the afternoan.

morning to the afternoon. 2aq
Both differences, +13and —13,
. lead to the same conclusion.
Su p ported Lea rnin g Check that you found the wind chill values correctly in the chart.

Check your calculations using integer chips, or drawings of chips.

¢) Answers will vary. For example: Productivity A=l

i d The wind chill in the afrernoon was
Wi ecrease. 13 higher than the wind chill in the morning.

5. Answers will vary.

Learning Style, ESL,
Language, and Memory

e Clarify the meaning of “the wind

chill in the afternoon was 13 5 5
higher than the wind chill in the Assessment as Learning Supported Learning

338 MHR«Chapter 9

morning.’ Some StUdent,s ma){ Pe, Reflect on Your Findings * Ask students who are having difficulty with this question to
confused by the word higher if it is . . . .
. Listen as students discuss what | use the class responses as springboards to similar ones of
interpreted as colder. . . .
they did during the Explore their own.
Learning Style and Motor the Math and read their * You might extend #5 by asking students to suggest a way to
* Provide students with a copy of explanations in #5. modify the activity. Have them develop two questions about
Master 4 Vertical and Horizontal the modified game and ask a classmate to answer them.

Number Lines.

Meeting the Needs of

The example illustrates how to use the addition and subtraction of integers
All Learners

to solve an extended problem. The context should be familiar, so students

e Draw students’ attention to the . .. . . oy -
should be aware that when there is a significant wind, the wind chill is

Did You Know? on page 337.

Discuss how a wind above 50 km/h lower than the air temperature.

will begin to produce blizzard . . . .

conditions. At these wind speeds, Reinforce the idea that the Example uses a familiar problem solving strategy

frostbite to exposed skin can (i.e., Use a Table). You may wish to refer students to other examples of tables

occur in a matter of minutes. used in problem solving by pointing out the Strategies box on page 338.

Forecasters often give the number

of minutes to frostbite as part of Point out that the stages of the problem solving model are indicated beside the

the weather forecast. solution. Within the Do It! stage, indicate the two distinct parts: determining
Gifted and Enrichment the wind chill in the morning and determining the wind chill in the afternoon.
y E;:C‘Ewége students todconsuk:t _ Both of these values are needed to determine the change in the wind chill

the Environment Canada web site from the morning to the afternoon. Reinforce the idea that the change can

via the link in the Web Link on X . K i .

page 338 to find out more about be found by subtracting the integers in either order. The solution shows the

wind chill. determination of a difference of +13 but the thought bubble indicates that a

difference of —13 would also be acceptable, as long as students are able to
interpret this integer in relation to the wording of the original problem.

338 MHR « Mathematics 7: Teacher’s Resource



* You may need to decide when to add integers and when 1o
subtract integers,
* Some problems involve both the addition and subtraction of integers.

Communicate the Ideas

1. To find the temperature change from —10°C 1o +10°C, would
you first write an expression for a sum or a difference?

Explain.

2. Suppose you are given $15, and vou spend §7 of ir.
a) Represent the amount you have left by an integer subtraction.

Explain your reasoning.

b) Represent the amount you have left by an integer addirion.

Explain your reasoning.

3. One January day in Calgary, a chinook raised
the temperature from —17"Cro +13°C,
What was the change in temperature?

»

One April morning in Churchill, Manitoba,
the temperature was —14°C. In the late
afternoon, the temperature was 9°C
higher. What was the temperature in the
late afternoon?

. Mauna Kea is a mountain in Hawaii. The
base of the mountain is 6033 m below the

6.

=

The highest paved road in British
Columbia is Highway 3 in the Kootenay
Pass, It has an elevation of 1774 m above
the Fraser River, It is 1794 m above the
George Massey Tunnel under the Fraser
River. What is the elevation of the runnel?

. One afternoon in Fort Simpson, Northwest

Territories, the air temperature was —10°C
and the wind speed was 25 kmv/h, The air
temperature dropped by 5°C in the evening,
but the wind chill did not change. Refer to
the wind chill chart on page 337. What was
the change in the wind speed from the

1o the evening?

surface of the ocean, The in peak
is 4170 m above the surface of the ocean.
Estimate and calculate the height of the

A company made a profit of $8 million one

mountain. year and a loss of $12 million the next year,

a) What was the company’s total profit or
loss over the two years?

b} How much better was the company’s
result in the first year than in the
second year?

9.5 Apply Integer Operations « MHR 339
Key Ideas

As a class, read the information about using both addition and subtraction

to solve problems.

Communicate the Ideas

These questions allow students to apply their understanding of using integer

addition and subtraction to solve problems.

* Encourage students to share their answers with neighbouring
students and listen to each other’s explanations.

* Check each student’s answer to #1 and #2. Make sure
that they understand the concept of using number lines.
In #2, allow students to draw a diagram to help them explain
their answer.

* Parts a) and b) of #2 are intended to reinforce the idea that
subtracting +7 and adding —7 are two equivalent ways of
representing the $7 spent.

~

Communicate the Ideas
Most students should complete
both questions.

Assessment as Learning

Supported Learning

Communicate the Ideas

1. Answers may vary. For example: Write an expression for
a difference, and then change the expression to a sum.
(+10) — (=10) = (+10) + (+10) = +20

2.2) (+15) — (+7) = +8
b) (+15) + (=7) = +8

Supported Learning

Learning Style

¢ Encourage students to use integer chips and number
lines to help model problems in the Apply section
(where appropriate).

ESL and Language

¢ Some students may have difficulty knowing when to
add and when to subtract. Before having them do any
problems, read through the questions with students and
identify the words that suggest adding or subtracting.
You may wish to post a list of these on a word wall with
the relevant sign posted beside them. Add to the list as
students do other questions.

Motor

e Provide students who need to model problems with
Master 3 Integer Number Lines or Master 4 Vertical
and Horizontal Number Lines.

Common Errors

* Some students may have difficulty
deciding when to add and when
to subtract.

R, Encourage students to try many
problems and learn to identify
the verbal cues in the wording
of questions, such as those that
require the total or sum (for
addition), and the difference or
change (for subtraction). Also,
encourage students to check that
the answer to a problem makes
sense in relation to the given data.

\.

Question Numbers

Essential (minimum questions to cover the

1-5, Science Link

outcomes)
Typical 1-5, 915, Science Link
‘Extension/Enrichment 1,2,13, 15-18 )
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Supported Learning

Learning Style and Memory

¢ Provide BLM 9-13 Section 9.5
Extra Practice to students who
require more practice.

ESL and Language

9. Describe each pattern, and predict the
next three integers.
a) +1, +4, +7, +10, ...
b) +9, +5, +1, =3, ...
4 -11,-9, -7, -5, ...
dy 20, +15, +10, 45, ...

0. Two integers have a sum of —15 and
differences of +7 and =7, What are the
two integers? Show how you checked your
answers.

. Identify four pairs of integers for which
the sum and a difference are equal.
Describe any pattern you see in the pairs
of integers.

. &) In her first round as a professional golfer,
Michelle Wie made 12 pars, 4 birdies,
and 2 bogeys. Refer to the charr of golf
terms on page 336, How many strokes
above or below par was she that round?

b} The leader after the first round was
Annika Sorenstam, who made 10 pars
and 8 birdies. How many more sirokes
did Michelle take than Annika in the
first round?

« Par for one round of the course was
72 strokes. How many strokes did
Annika and Michelle each take to
complere the first round?

3. The integer =5 can be expressed as the
sum of two consecutive integers.
-5 =(=2) + (-3)
a) Copy and complete the following by
expressing each integer as the sum of
WO Consecutive Iﬂﬂ.'l;‘! rs.
+15 = (M) + (W)
-9= (W) + (W)
—1 =l + (W
-5 = (M) + (W)

340 MHR« Chapter @

>

b) Which integers cannot be expressed as
the sum of two consecutive integers?

€ Which integers can be expressed as the
difference between two consecutive
integers?

© Uewsy Uk
v,
‘Omitting Positive Signs or Brackets
A positive integer can be written without the
positive sign or brackets. For example,
{+2) + (+4) can be written as 2 + 4. A negative
integer must include the negative sign. The
brackets can be omitted from a negative integer
that does not follow an operation symbol,
For example, (—3) — [—2) can be written
as—3—(-2).

. Calculare,

a) 3=3§

B 4+ (—3)
o —6+2
d) 4 = (=6)
e —8 — (—8)
f) =4 -7

Create your own problem that involves
integer addition or subtraction. Make sure
you can solve your problem. Give your
problem 1o a classmate 1o solve.

A bill was defeated in parliament. Of the
MPs who voted, 135 voted in favour and
160 vored against.

a) Assume that the same MPs will vote
again on the same bill, Whar is the least
number of MPs who will need ro
change their vote for the bill to pass?

b) Assume that the least number of MPs
change their vote, and the bill passes.
What are the votes in favour and
againse?

Apply

In #3 to #8 and #12, students need to choose between addition and
subtraction to solve problems in real-world contexts. Before students
complete #13, read and discuss the Literacy Link on page 340.

Assessment for Learning Supported Learning

Apply « Students who have problems with #3 to #5 will need additional
Have students do #3 to coaching. Have students explain their thinking on these

#5. Students who have no questions; clarify any misunderstandings. Have students
problems with these refer back to examples in the student resource and coach
questions can continue them through fixing their errors. Check back with them

with the Apply questions. several times to make sure that they understand the concepts.

* For'#16, have students v'ote' on * Once students appear to understand what is expected, have
an issue. After the vote, indicate
them do #6 to #8.

what was defeated. Have English \ /
language learners add the word
defeated to their dictionary.

e For #5, consider using a diagram
to show what is meant by the
base and peak of a mountain.

For #6, use a diagram to show the
relationship between the highway
and the tunnel and river.

Extend

Consider having students use BLM 9—6 Time Zone Map to help them
with #17. Question 18 includes a method for determining the number of
years Augustus ruled. Make sure that students refer to the accompanying
Did You Know? for an explanation of the method.
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17. a) A cargo plane left Vancouver, Brirish
Columbia (time zone —8) at 3:00 pm.
on a Monday. The plane flew for 11 h
to Paris, France (time zone +1). At
what local time and on whar day did
the plane land in Paris?

The plane left Paris 3 h later for the
return flight to Vancouver. Strong
headwinds slowed the plane, so this
flight took 12 h. At what local time and
on what day did the plane land in
Vancouver?

z

€ After some maintenance work, the
plane next left Vancouver at 11:00 a.m,
on Wednesday for Honolulu, Hawaii
{time zone —10). The plane landed in
Honolulu at 3:00 p.m. local time that
day. How long did the flight rake?

know, relative to
both positive and negative values in t
b) Write two problems based on your table.,

Relative Measurements
The table shows the number of hours of sleep that certain Hours of Sleep
creatures need in a day, relative to the sleep that adult Creature | Relativeto
humans need. | Adultwamans
1. a} How many more hours of sleep does a cheetah need Koala +14
than an an elephant? P T
b) How many less hours of sleep does a goat need than =
akoala? Three-toed +6
Sloth
2. a) Adult humans need to sleep about eight hours a night. Cheetah +4
Explain why the value shown in the table for adult Chimpanzee +2
humans is 0. - e~
b) Modify the table to show the actual number of hours Llu L L
that each creature needs to sleep in a night. Explain Goat -3
your reasoning. African
<) Repeat both parts of #1 using your modified table. Do Elephant =3
the answers change?

18. Historical dates can be described using the
abbreviations k...t (Before the Common
Era) and c.t. (the Commaon Era). For
example, Augustus ruled the Roman Empire
from 27 ek 1o 14 ek One way to find the
number of years he ruled is to do the integer
subtraction 14 — {=27), and then
subtract 1. Augustus ruled for 40 vears,

a) How many years was it from 18 sk
to 45 ci?

b) Whar year was 19 years before 5 k.2

¢ What year was 38 years after 21 n.c.e.?

The number of years from 27 see to 14 oo
wias 40, not 41, because there was no year
zero, (Imagine an integer number line with
+1and 1 next to each other)

EEE—— 8

3. a) Make your own table using the ages of some 2 you
r age. Make sure Iharﬁ: include
i he table.

<) Have a classmate use your table to solve your problems,

9.5 Apply Integer Operations « MHR 341

The Science Link on page 341 is an optional activity that provides students
with the opportunity to apply integer operations to relative measurements.
Students analyse the amount of sleep required for various animals relative
to adult humans. Students work with a relative scale in order to see that the
choice of the zero on the scale affects individual measurements, but not
the difference between two measurements. Students also create and apply

Science Link

1. a) (+4) — (—5) = 9. A cheetah needs 9 h more sleep
than an African elephant.

b) (—3) — (+14) = —17. A goat needs 17 h less sleep
than a koala.

2. a) Answers will vary. For example: The value for humans is
the point of reference for all the other values in the chart.
b)

Hours of
Creature Sleep Needed

Koala 22

Pig 19
Three-toed Sloth 15
Cheetah 12
Chimpanzee 10
Human

Goat

African Elephant 3

¢) The answers do not change. Now the numbers are
relative to 8.

3. a) Answers will vary.

b) Answers will vary.
¢) Answers will vary.

Supported Learning

Learning Style

* BLM 9-13 Section 9.5 Science
Link provides scaffolding for the
Science Link activity for those who
need it.

a table of relative values of their own. Due to the high interest level of this
activity, you may wish to have all students do it.

Assessment as Learning Supported Learning

Math Learning Log

Have students answer the

following questions:

* What terms in a word problem
suggest that you need to add?

* What terms in a word problem
suggest that you need to subtract?

* What do you find most interesting
about word problems?

» What do you find most difficult?

* Depending on students’ learning style, have them

provide verbal or written answers.

* You may wish to have students review the part
related to Section 9.5 in BLM 9-1 Chapter 9 Self-
Assessment, fill in the appropriate part of the During
column, and report what they might do about any items
that they have marked either red or yellow.
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Suggested Timing
40-50 minutes

Materials
e red and blue integer chips

Blackline Masters
Master 3 Integer Number Lines

Master 4 Vertical and Horizontal Number Lines

BLM 9-1 Chapter 9 Self-Assessment
BLM 9-3 Section 9.1 Extra Practice
BLM 9-4 Section 9.2 Extra Practice
BLM 9-6 Time Zone Map

BLM 9-7 Section 9.3 Extra Practice
BLM 9-9 Section 9.4 Extra Practice
BLM 9-12 Section 9.5 Extra Practice

Key Words
Copy and complete each statement in #1 and #2.

1. Examples of opposite integers are +2 and

2. In a zero pair of integer chips, one chip
represents M and the other chip represents WL

9.1 Explore Integer Addition, pages 310-315
3. Whar addition statement does each
diagram represent?
ey T TR LT
2009

< 90999
o929295999

o

Add using integer chips. Copy and
complete the addition statement.
a (-5 +(-3=0

b) (+4) + (—4) =N

o (+6)+(=3) =1

d (-9 +(+4) =1

6. A pelican was flying at a height of 4 m
above the ocean. The pelican dove 6 m
down and caught a fish. Use the sum of
two integers to represent the situation,
What is the sum?

9.2 Add Integers, pages 316-322

7. Whart addition statement does each
diagram represent?

al

FEEEEEEEEEN

b) -—

2 -1 0 4+l 42 43 +h 45 46 4T

Add using a number line. Copy and
complete the addition statement.

al (=3)+(+3) =0

B (+7)+(-2) =10

o (—4) +(+12) =1

d) (+6) + (—8) =1

. How can you rell by looking at two
integers if their sum is positive, negative,
or zero? Use examples to help explain
your answer.

. The sum of two integers is —9. What
could the integers be? Give four possible
ANSWETS,

10, The elevation of Death Valley, California,
is 86 m below sea level, New Orleans,
Louisiana, is $4 m higher than Death Valley.
What is the elevation of New Orleans?

342 MHRsChapter9

Activity Planning Notes

Have students work independently to complete the review questions. If
students encounter difficulties, they could discuss strategies with other
students. Encourage them to refer to the information in their chapter Foldable
and then to the specific section in the student resource or their Foldable.

Students will need integer chips in order to complete #4.

Assessment for Learning Supported Learning

Chapter 9 Review « Tell students to check the contents of the What I Need
The chapter review is an to Work On tab of their chapter Foldable. Have students
opportunity for students to do at least one question related to any concept, skill, or
assess themselves by completing process that has been giving them trouble.
selected questions in each section | * Have students revisit any section they are having difficulty
and checking their answers with prior to working on the Chapter 9 Practice Test.
against the answers in the back
| of the student resource.
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9.3 Explore Integer Subtraction,
pages 323-329

11. What subtraction statement does each set
of diagrams represent?

(] 29953

s o

@Q 2229535
20999595

239993

12. Subtract using integer chips. Copy and
complete the subtraction statement,

al (=7)=(=5)=0

bl (+4) — (-3) =W
9 (+3) - (+8) =0
d(—1)—(+6)=1

13. How many hours is Hong Kong (time
zone +8) ahead of Lethbridge, Alberta
(time zone —7)?

9.4 Subtract Integers, pages 330-335

14. What addition statement does each
diagram represent? Use the diagram to
help you copy and complete the given
!il]l?ll'lctl‘"l’l statement.

A =3 <l 1 0+l 42 43 44 45
(+4) = (+7) =
b)
7 6 -5 -4 -3 2 -1 0 +1 «2
(—6)—(-4) =1

15. Subtract.
a) (+5) = (+8)
b) (—4) — (—6)
d (=2} = (+7)
d) (+4) — (=9)
16. The elevation of the top of Mr. Everest is

8848 m above sea level, The elevation of
the Dead Sea is 411 m below sea level.
Estimate, calculare, and explain the
difference berween these elevations,

9.5 Apply Integer Operations,
pages 336-341

17. Describe each pattern, and predict the
next three integers.

a) +3, +9, +15, +21, ...
b) +40, +30, +20, +10, ...

®

. The table shows Mike Weir's performance

when he won the Masters golf tournament.
Number of Strokes
Round | Above or Below Par

-2

—4
+3
4 —4

a) What is the difference in Mike's
performance in the third and fourth

rounds?
b} What is the difference in Mike's
performance in the first two rounds?

o

How many strokes above or below par
was Mike for the whole tournament?
Par for one round of the course was
72 strokes. How many strokes did
Mike take alvogether 1o complete the
four rounds?

Chapter Review s MHR 343

Supported Learning

Learning Style and Memory

¢ Have students use BLM 9-6 Time Zone Map to help them
answer #13.

¢ Refer students to the blackline master that provides
additional reinforcement for each section. See BLM 9-3
Section 9.1 Extra Practice, BLM 9-4 Section 9.2 Extra
Practice, BLM 9-7 Section 9.3 Extra Practice, BLM 9-9
Section 9.4 Extra Practice, and BLM 9-12 Section 9.5
Extra Practice.

Learning Style

e Allow students to complete the Chapter 9 Review using any
combination of oral answers, written answers, and diagrams.

e Allow students to use integer chips and number lines to
complete the Chapter 9 Review.
ESL, Language, and Memory

® Encourage students to use their chapter Foldable during
the Chapter 9 Review and to add any notes into the
pertinent sections.

Motor

® Provide students with a copy of Master 3 Integer Number
Lines or Master 4 Vertical and Horizontal Number Lines
to model problems.

Gifted and Enrichment

e Students may already be familiar with the skills handled
in this review. To provide extra questions, go to
www.mathlinks?7.ca and follow the links.

Assessment as Learning Supported Learning

Math Learning Log

Once students have completed the

chapter review, have them reflect on

their progress and complete a journal

entry for each statement:

— I am comfortable with the
following parts of the chapter ...

— I prefer to add and subtract integers
using ...

— I am having difficulty with ...

— Here’s how I plan to address the
areas I am having difficulty with ...

* Have students refer back to the What I Need to Work
On tab of their chapter Foldable and answer these
questions from the contents of that tab.

* You may wish to have students refer to BLM 9-1
Chapter 9 Self-Assessment when they report on
what they are comfortable with, what they continue to
have difficulty with, and what they plan to do about it.

Chapter9 « MHR 343



Practice lest

Suggested Timing
40-50 minutes

Practice Test

Materials
e red and blue integer ChipS FN:L:’ i;& -;:eﬂ fﬂ:wr;ﬂ:f answer-h 4, Wl;ic];;:xpmszsion equals (=2) + (+6)?
....................................................................... 1. Which addition do the integer chips A (=€) +(+2)
) represent? B (+6) +(-2)
Blackline Masters ssss0000 ¢ (+2) +(-6)
BLM 9-1 Chapter 9 Self-Assessment L ddd g 2 () ()
A (+8) + (+5) . Which als (+4) — (=3)?
BLM 9-14 Chapter 9 Test B (5} + (+8) z N {'f;i"{’:‘::“" Bl ==
¢ (=B +(=3) B (+4) —(+3)
D (—8) + (+5) ¢ (+4) + (+3)
2. Which addition does the diag: T 2 o (=4 +(=3)
Assessm_ent . ———— 6. Which expression does not equal 03
as Learning Supported Learning SRR REEEEEE A (=3)+(+3)
A (—4) + (+7) 8 (—3)—(-3)
Chapter 9  Have students use their G :—? v :’j{ € (+3) = (+3)
. C (+7)+(+ —3]—=
Self-Assessment responses on the practice test 5 (7} + (-4) R
Have students and work they completed e Complete the statements in #7 and #8.

. . . .. 8 actior ke
review their earlier earlier in the chapter to statement does the @@ s b e G
responses on complete the After column of x;:f;:‘f"m TGOl ade T il
BLM 9-1 Chapter 9 this self-assessment. Before A (=6) = (-2) YY) f:v':m,-'gnf.ﬁ:l:lcf;‘;cf:u[fcw:f::wé N

B (=2) = (—6) YY)
Self-Assessment. ‘Fhe Chapter 9 Test., coach them % (e h e P
in the areas in which they are D (=2) - (+6) (4, =9) and (4, 8) is W unirs.
having problems. o909
\ J Short Answer
9. What is each sum or difference?
o000 s (=4 +(=5) B (+3)+ (=8
(=9 —(=7) & (+6) - (~6)
o (+2) = (+7) 0 (=3) = (=8)
344 MHR s Chapter 9
Study Guide
Question(s) Section(s) Refer to | can...
1,2,10 9.1 Example 1 v add integers using integer chips
9.2 Example 1 v add integers using a number line
3 9.3 Example 1 v subtract integers using integer chips
4,5,6,9,15 |9.1 Example 1 v add integers using integer chips
9.2 Example 1 v add integers using a number line
9.3 Example 1 v subtract integers using integer chips
9.4 Example 2 v subtract integers using a number line
7,8,11, 12, 9.3 Example 2 v subtract integers using integer chips
13 9.4 Example 2 v use addition to subtract integers
14 9.5 Example v decide when to add and subtract integers in problem solving
|\ J
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10. A monkey climbed 6 m down a tree and
then climbed 4 m back up.
a) Use the sum of two integers to represent
the situation.
b What is the sum?

. Determine the perimeter and the area
of the rectangle with vertices C(2, —3),
Di=2, —3), E{=2, —6), F(2, —6).

12. The surface of Lake Michigan is 176 m

b) subtracting a negative integer from a

positive integer

¢ subtracting a positive integer from a

negative integer

d) subtracting a negative integer from a

negative integer

15. The table shows some temperatures

expressed in degrees Celsius and in kelvins,

Temperature
Situation *c)

Temperature
(L3}

Supported Learning

Learning Style

e Allow students to use integer chips and number lines to
complete the practice test.

ESL, Language, and Memory

e Consider allowing students to use their chapter Foldable
during the practice test.

:lh(:\’l.‘ sea level. The b(]tl.‘{!l.n of the lake is Water boils 100 373
105 m below sea level. Estimate and
calculate the depth of the lake,

Warer freczes ] 273

Absolute zero -273 0

13. Identify two integers that have a sum of a) Describe the relationship between the
+16 and differences of —8 and +8. remperature values in the two columns.,
b} Convert 250 K to degrees Celsius.
Extended Response ¢ Convert —100°C to kelvins.

14. In which of the following cases do you
always know the sign of the difference?
Explain your reasoning and give examples.
a) subtracting a positive integer from a

positive integer

LLURAP IT UP!

The table shows the plus/minus scores for Jarome lginla e Plus/Mi

in four of his seasens with the Calgary Flames. 2000-2001 =3

1. What was the total of Jarome's plus/minus scores for 2001-2002 +27
the following seasons? 2002-2003 —10
a) 2000-2001 and 2001-2002 2003-2004 +21

b) 2002-2003 and 2003-2004
<) all four seasons shown in the table

2. Calculate and explain the difference between Jarome’s plus/minus scores
for the 2002-2003 and 2003-2004 seasons.

3. Research the plus/minus scores for a hockey player of your choice. Describe
how you would use the scores to measure the hockey player’s performance.

Practice Test» MHR. 345

Activity Planning Notes

This practice test can be assigned as an in-class or take-home assignment.
These are the minimum questions that will meet the related curriculum
outcomes: #1-#7, #9, #10, and #12.

Answers to the Chapter 9 Practice Test are provided on BLM 9-17 Chapter 9
MathLinks 7 Student Resource Answers.

Note: In #14, the temperature unit on the Kelvin scale is the kelvin (K). The
plural is kelvins. There is no such unit as the “degree Kelvin (°K),” though
this is a common misuse.

Assessment of Learning

Supported Learning

Chapter 9 Test

After students complete
the practice test, you may
wish to use BLM 9-14
Chapter 9 Test as a
summative assessment.

* Consider allowing students to use their chapter Foldable.

* Consider using the Math Games on page 346 or the
Challenge in Real Life on page 347 to assess the knowledge
and skills of students who have difficulty with tests.
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Suggested Timing LURAP IT P!
40-50 minutes (allow more time if students are T e it ot x| Srost 113
conducting their own research) in four of his seasons with the Calgary Flames. 2000-2001 =z
....................................................................... 1. What was the total of Jarome’s plus/minus scores for 2001-2002 +27
. the following seasons? 2002-2003 —10
Materials a) 2000-2001 and 2001-2002 2003-2004 +21
e research materials or a computer with Internet access b} 2002-2003 and 2003-2004
....................................................................... <) allfour seasons shown in the table
H 2. Calculate and explain the difference between Jarome's plus/minus scores
BIaCkII e MaSters. for the 2002-2003 and 2003-2004 seasons.
Master 1 Project Rubric
. ) 3. Research the plus/minus scores for a hockey player of your choice. Describe
BLM 9-5 Section 9.2 Math Link how you would use the scores to measure the hockey player's performance.

BLM 9-10 Section 9.4 Math Link
BLM 9-15 Chapter 9 Wrap It Up!

Specific Outcomes

N6 Demonstrate an understanding of addition and subtraction of integers, concretely, pictorially and

symbolically.

WWW web Link

For updated plus/minus

ratings of NHL players, go to
www.mathlinks7.ca and follow
the links.

Wrap It Up!

1. a) 425
b) +11
) +36

2. Look for one of the following
answers. Students are not
expected to give both differences
and their respective explanations.
 There was a difference of +31.

Jarome’s score was 31 higher in
2003-2004 than in 2002—2003.
 There was a difference of —31.
Jarome’s score was 31 lower in
2002-2003 than in 2003—2004.

3. Answers will vary.

Activity Planning Notes

This chapter problem can be scaled up or down to meet the needs of your
class. Students who are interested in hockey may enjoy researching plus/

minus scores of their favourite hockey player and making comparisons to
Jarome Iginla.

Method 1: Consider allowing students to choose and then research a
player’s plus/minus scores independently. They may find season-to-season
data or even more detail, since it is possible to find a player’s plus/minus
score for every game in a season.

Method 2: To minimize the time spent on this Wrap It Up!, provide
students with plus/minus scores for a number of players and let them
choose from among those players.

Assessment of Learning Supported Learning

Wrap It Up! * You may wish to have students review the work they have
The Wrap It Up! allows completed in the Math Links in Sections 9.2 and 9.4 before
students to apply their they begin.

understanding of integers to « If students have not completed the Math Links earlier in
plus/minus scores for hockey. the chapter, you may wish to provide them with BLM 9-5
Master 1 Project Rubric Section 9.2 Math Link and BLM 9-10 Section 9.4
provides a holistic descriptor Math Link.

that will assist you in assessing | ¢ You may wish to have students use BLM 9-15 Chapter 9

student work on this Wrap It Wrap It Up!, which provides scaffolding for the chapter

Up! Page 345a provides notes problem wrap-up.

on how to use the rubric for
Lthis Wrap It Up!

344a MHR « Mathematics 7: Teacher’s Resource



The chart below shows Master 1 Project Rubric for tasks such as that in
the Wrap It Up! and provides notes that specify how to identify the level
of specific answers.

Score/Level

5
(Standard of
Excellence)

Holistic Descriptor

U Applies/develops thorough strategies and
mathematical processes making significant
comparisons/connections that demonstrate a
comprehensive understanding of how to develop
a complete solution

Q Procedures are efficient and effective and may
contain a minor mathematical error that does
not affect understanding

U Uses significant mathematical language to explain
their understanding and provides in-depth support
for their conclusion

Specific Question Notes

eprovides a complete and correct solution

4
(Above
Acceptable)

Q Applies/develops thorough strategies and
mathematical processes for making reasonable
comparisons/connections that demonstrate a clear
understanding

Q Procedures are reasonable and may contain a
minor mathematical error that may hinder the
understanding in one part of a complete solution

QO Uses appropriate mathematical language to explain
their understanding and provides clear support for
their conclusion

eprovides a complete solution with a
calculation error in the scores
or
eprovides a weak explanation in part 2 or 3

3
(Meets
Acceptable)

Q Applies/develops relevant strategies and
mathematical processes making some comparisons/
connections that demonstrate a basic understanding

Q Procedures are basic and may contain a major
error or omission

U Uses common language to explain their
understanding and provides minimal support
for their conclusion

e provides a complete and correct solution
to any two parts of the question (1, 2 or 1,
3or2,3)

2
(Below
Acceptable)

Q Applies/develops some relevant mathematical
processes making minimal comparisons/
connections that lead to a partial solution

Q Procedures are basic and may contain several
major mathematical errors

U Communication is weak

eprovides a complete and correct solution to
any one part of the question (1 or 2 or 3)

1

(Beginning)

O Applies/develops an initial start that may be
partially correct or could have led to a correct
solution

O Communication is weak or absent

*makes a start to any one part of the
question

Chapter9 « MHR 345a



( Math Games

L]
Suggested Timing ; R b e e T 1
40-50 minutes
Blackline Masters
Master 3 Integer Number Lines

Integer Word Game

Play this word game in a pair or a group. In this game, each letter of the
alphabet is assigned an integer value, The value of a word is the sum of
the values of the letters in the word.

#13 | #12 | 11 | #10 | +9 [ 8| +7 | +6 | +5 | +4 | +3 | +2 | 41
o 1| -2|-3|-4|-5|-6[-7|-8|-9|-10]-11]-12]

Work individually to spell words.
Then compare your words and
values in your pair or group. Each
word must be a real word but muse
not be a proper noun, such as a
person’s name.

1. Create a three-letter word with
a) the greatest value
b) the least value
o avalue of 0

-ﬁ
4

&

-

b=
<

2. Repeat #1 for five-letter words,

3. Who can create the most five-letter words with a value of 07
Describe the strategies that helped you create them.

D..Olnc"".‘-: T R T LTI TTEr T e i
e @idS QNI Ghapwrs & @ o 3 474 i BT E i ‘ .

aresnd T LI R R

Specific Outcomes

N6 Demonstrate an understanding of addition and subtraction of integers, concretely, pictorially and

symbolically.
Supported Learning Activity Planning Notes
Learning Style and Memory Give this game some context by talking about codes and ciphers that
« Provide students who have have been used to send secret messages throughout history. Secret forms
difficulty adding integers with of communication are used by businesses to protect their products and

integer chips or number lines.

. : information. Armies and spies hide coded orders in messages.
You may wish to provide Master 3

Integer Number Lines. This Integer Word Game uses a common number code. As they play,
ESL and Language students will work backward by creating a word and then calculating its
* This game requires students to value based on the given number code. Have students play with a partner

know a wide variety of words.
Partner English language learners
with each other to make the
game fair. Consider giving a Assessment for Learning Supported Learning
point advantage to English

or in a small group.

language learners. Integer Word Game * Check that students are able to add integers correctly.
Monitor students to check * Have students record and check each other’s sums to make
for accuracy and efficiency sure they are correct.
as they add integers. » Have students compare the strategies they used to create three-

letter words of the greatest value, least value, and zero value.
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Virtual Reality

Some arcade games use virtual reality ro boost excitement.

The player sits on a simulated vehicle such as a motorcycle,
snowmobile, or all-terrain vehicle. The seat moves to imitate the
motion of the wild ride the player is warching on the screen.

You be the designer! Create a virtual reality game in which a
rider sits on a vehicle and watches a screen as the vehicle moves
up and down. The player scores points by driving over the

rises and drops without crashing.

a) Describe your vehicle and give your game a name.

) Plan a series of between 10 and 30 rises and drops for your game.

* Choose the height and depth of the vehicle after each move.

* The starting point of the ride will be shown as zero. Heighrs
above zero are shown as positive integers and depths below
ETO 45 negative integers.

* The player scores points this way: If the vehicle drops from a
height of +135 to a depth of —3, that is a total change of =20, The
player gets 20 points if the vehicle does not crash during the drop.

* To avoid a crash, the maximum rise is 25 and the maximum drop
is =25, Q

g

Both positive
and negative
changes score
positive points

a2 < Make a table of the heights and depths like the one shown.

Move Number | Height or Depth air
0 0 10, 0)
1 +6 (1, 46)
L2 ] = 2, -4

d) Show the heights and depths of the ride by plowing the ordered pairs
on a coordinate grid,

e) Pick the three most extreme rises or drops in your game. Use integers
to show the amount of each rise or drop. Use positive integers for
rises and negative integers for drops.

) Whar is the maximum number of points a player can score in your game?

Suggested Timing
60-75 minutes

Materials
e ruler

Blackline Masters
Master 1 Project Rubric

Master 4 Vertical and Horizontal Number Lines
Master 9 0.5 Centimetre Grid Paper
BLM 9-16 Coordinate Grid

Mathematical Processes

Communication

Connections

Mental Mathematics and Estimation
Problem Solving

Reasoning

Technology

NONNONN

Visualization

Specific Outcomes

N6 Demonstrate an understanding of addition and subtraction of integers, concretely, pictorially
and symbolically.

S$S4 Identify and plot points in the four quadrants of a Cartesian plane using integral ordered pairs.

Activity Planning Notes

You may wish to use the following steps to introduce and complete this
Challenge in Real Life:

1. Read through Virtual Reality as a class. Have students share their
experiences with various virtual reality games. Invite them to tell how
the games work and how the seat moves during the game. If students
have played only video games, have them describe games that simulate
the movement of a vehicle.

2, Discuss with students what features a virtual reality game could include,
what makes these games exciting, and what safety concerns there might
be (e.g., players may be required to wear a seat belt). You may wish to
set up criteria with students for the games they will design. As a class,
decide what makes a ride most enjoyable. For example, would up-down
maximum drops be more enjoyable than slowly increasing the drops to
a giant finale?

Supported Learning

Gifted and Enrichment

e Have students include going up or
down a summit in their game so
that, for example, the player begins
at a height of 100 and then must
go down to zero, or vice versa.

e Students could be challenged to
research how actual virtual reality
is being developed and some of
the math involved.

Chapter9 « MHR 347



Supported Learning

Learning Style and Motor

e Instead of plotting points on a
coordinate grid, consider having
students use arrows on a vertical
number line to show the rises and
drops using Master 4 Vertical and
Horizontal Number Lines.

Learning Style

e Encourage concrete and kinesthetic
learners to use an object that
represents a vehicle and physically
move it on a coordinate grid to
plan their game.

ESL and Language

e For the first part of the activity,
allow students to draw or cut out a
picture instead of describing their
game in words.

Motor

* Provide students with a copy of
BLM 9-16 Coordinate Grid before
beginning their graph.

3. Discuss how the rises and drops in a game might be shown on a
coordinate grid. You may wish to have on hand a model grid for an
existing game to show students what the grid might look like.

Have students work individually to design their game and make their
grid. Provide each student with a copy of Master 9 0.5 Centimetre
Grid Paper.
4. Clarify that the task is to
* name and describe a game
* plan a series of rises and drops for the game, including 10 to 30
movements with a maximum rise or drop of 25

» make a table of the rises and drops

* plot the rises and drops as ordered pairs on a coordinate grid

* use integers to describe the amount of the three most extreme rises
and drops

¢ determine the maximum number of points a player can score

5. Review the Master 1 Project Rubric with students so that they will
know what is expected.

Note: If you set up criteria for the most “fun” game before the activity, the
class could perform a follow-up evaluation of all the completed rides.

This challenge can be used for either Assessment for Learning or
Assessment of Learning.

Supported Learning

Assessment for Learning

* Review with students how to plot points on a
coordinate grid.

Virtual Reality

Discuss the challenge with the
class. Have students work together
to develop a response, and then
provide separate designs.

Supported Learning

Assessment of Learning

» Use Master 1 Project Rubric to assist you in assessing
student work. Page 347a provides notes on how to use
this rubric for this challenge.

* To view student exemplars, go to www.mathlinks7.ca,
access the Teachers’ Site, go to Assessment, and then
follow the links.

Virtual Reality

Discuss the challenge with the
class. Have students work together
to develop a response, and then
provide separate designs.
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The chart below shows the Master 1 Project Rubric for tasks such as
that in the Challenge in Real Life and provides notes that specify how to
identify the level of specific answers.

Score/Level

5
(Standard of
Excellence)

Holistic Descriptor

O Applies/develops thorough strategies and
mathematical processes making significant
comparisons/connections that demonstrate a
comprehensive understanding of how to develop
a complete solution

Q Procedures are efficient and effective and may
contain a minor mathematical error that does
not affect understanding

U Uses significant mathematical language to explain
their understanding and provides in-depth support
for their conclusion

Specific Question Notes

« provides a correct response to all parts of
the question with possibly minor errors that
do not affect the final conclusion

4
(Above
Acceptable)

Q Applies/develops thorough strategies and
mathematical processes for making reasonable
comparisons/connections that demonstrate a clear
understanding

Q Procedures are reasonable and may contain a
minor mathematical error that may hinder the
understanding in one part of a complete solution

U Uses appropriate mathematical language to explain
their understanding and provides clear support for
their conclusion

eprovides a complete response to parts a)
through d)
or
e provides a complete response to parts a)
through d), and f)

3
(Meets
Acceptable)

Q Applies/develops relevant strategies and
mathematical processes making some comparisons/
connections that demonstrate a basic understanding

Q Procedures are basic and may contain a major
error or omission

U Uses common language to explain their
understanding and provides minimal support
for their conclusion

eprovides a correct response to parts a),
b), and ¢)
or
eprovides a correct response to parts a),
b), and d)
or
e partially completes parts a) through d)

2
(Below
Acceptable)

O Applies/develops some relevant mathematical
processes making minimal comparisons/
connections that lead to a partial solution

Q Procedures are basic and may contain several
major mathematical errors

U Communication is weak

eprovides a correct response to parts a)
and b) with minimal communication

1

(Beginning)

O Applies/develops an initial start that may be
partially correct or could have led to a correct
solution

O Communication is weak or absent

eprovides a correct response to part a)
or
eprovides a diagram that could lead to a
correct response
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