Operations on
Decimal Numbers

General Outcome
* Develop number sense.

Specific Outcomes

N2 Demonstrate an understanding of the addition, subtraction, multiplication
and division of decimals (for more than 1-digit divisors or 2-digit multipliers,

the use of technology is expected) to solve problems.

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

Section Understanding Concepts, Skills, and Processes

2.1

v use estimation to check if sums are reasonable

v use front-end estimation to place the decimal in a sum

v use estimation to check if differences are reasonable

v use front-end estimation to place the decimal in a difference

v solve problems using addition of decimal numbers

v solve problems using subtraction of decimal numbers

2.2

v use estimation to place a decimal point in a product

v multiply decimal numbers with a calculator

v multiply decimal numbers without a calculator

v solve problems using estimation and multiplication of decimal numbers

2.3

v/ use estimation to place a decimal point in a quotient

v divide decimal numbers with a calculator

v divide decimal numbers without a calculator

v solve problems using estimation and division of decimal numbers

24

v use the order of operations with decimal numbers

v solve problems using operations on decimals to the thousandth’s place

Assessment as Learning Supported Learning

Use the Before column of BLM 2-1 * As students complete each section of the chapter
Chapter 2 Self-Assessment to provide | or complete the Chapter 2 Review, have them

students with the big picture for this review the related parts of BLM 2—1 Chapter 2
chapter and to help them identify what | Self-Assessment, fill in the appropriate part of the
they already know, understand, and During column, and report what they might do

can do. You may wish to have students | about any items that they have marked either
keep this master in their math portfolio | red or yellow.
| and refer back to it during the chapter.
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Chapter 2 Planning Chart

Section
Suggested Timing

Exercise Guide

Teacher’s Resource
Blackline Masters

Materials and
Technology Tools

Chapter Opener
* 25-30 minutes

BLM 2-1 Chapter 2 Self-Assessment

BLM 2-2 Operations on Decimal
Numbers

BLM 2-3 Place Value Charts

* notebook paper

* SCiSsors

e ruler

« atlas or Internet access
(optional)

« calculator

2.1 Add and Subtract
Decimal Numbers
* 80100 minutes

Essential: 1, 2, 4, 6, 8, 11, 15,

Math Link

Typical: 1-4, 6, 8, 11-13, 15, 16, 18,
19, 23, Math Link
Extension/Enrichment: 1-3, 12, 14,
17-19, 22-25, Math Link

Master 10 Hundred Grids

BLM 2-1 Chapter 2 Self-Assessment
BLM 2-3 Place Value Charts

BLM 2-4 Section 2.1 Extra Practice
BLM 2-5 Section 2.1 Math Link

* base 10 blocks (optional)

Decimal Numbers
* 80—100 minutes

Math Link

Typical: 1-4, 6, 8, 12, 14-17, 20,
Math Link

Extension/Enrichment: 1-3, 11, 16,
18-22, Math Link

Number Lines
Master 10 Hundred Grids
BLM 2-1 Chapter 2 Self-Assessment
BLM 2-8 Section 2.3 Extra Practice
BLM 2-9 Section 2.3 Math Link

2.2 Multiply Essential: 1-3, 5, 7, 10, 15, Math Link | Master 2 Two Stars and One Wish * base 10 blocks

Decimal Numbers Typical: 1-3, 5, 7, 10, 11, 13, 15, 18, Master 10 Hundred Grids « calculator

* 80—100 minutes 21, Math Link BLM 2-1 Chapter 2 Self-Assessment * Sudoku puzzle (optional)
Extension/Enrichment: 1, 2, 16, 18, BLM 2-6 Section 2.2 Extra Practice « calendar (optional)
20, 21, Math Link BLM 2-7 Section 2.2 Math Link

2.3 Divide Essential: 1-4, 6, 8, 12, 16, Master 4 Vertical and Horizontal * base 10 blocks

« calculator

2.4 Order of
Operations and
Decimal Numbers

Essential: 1,4, 6, 8,9, 11, 15
Typical: 1-4, 6, 9, 13, 15-17, 21
Extension/Enrichment: 1-3, 9, 10, 14,

BLM 2-1 Chapter 2 Self-Assessment
BLM 2-10 Section 2.4 Extra Practice

« calculator

for each concept, skill, or process.
Minimum: 1, 3-6, 8,9, 13

* 80—100 minutes 16, 17, 2224
Chapter 2 Review Have students do at least one question | BLM 2—1 Chapter 2 Self-Assessment * calculator
* 80-100 minutes related to any concept, skill, or process | BLM 24 Section 2.1 Extra Practice
that has been giving them trouble. BLM 26 Section 2.2 Extra Practice
BLM 2-8 Section 2.3 Extra Practice
BLM 2-10 Section 2.4 Extra Practice
Chapter 2 Provide students with the number of BLM 2-1 Chapter 2 Self-Assessment * calculator
Practice Test questions they can comfortably do in BLM 2-11 Chapter 2 Test
* 40-50 minutes one class. Choose at least one question

Chapter 2 Wrap It Up!
* 60—75 minutes

Master 1 Project Rubric

BLM 2-5 Section 2.1 Math Link
BLM 2-7 Section 2.2 Math Link
BLM 2-9 Section 2.3 Math Link
BLM 2-12 Chapter 2 Wrap It Up!

« trip planning resources
(maps, menus, activity
guides, transportation
flyers, etc)

* calculator

Chapter 2
Math Games
* 40-50 minutes

BLM 2-13 Decimal Delights Game
Boards

* coin
* coloured pencils (optional)

Chapter 2 Challenge
in Real Life
* 60—75 minutes

Master 1 Project Rubric

BLM 2-14 Chapter 2 MathLinks 7
Student Resource Answers

BLM 2-15 Chapter 2 BLM Answers

« calculator (optional)
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Chapter 2 Assessment Planner

Assessment Options

Chapter Opener

Type of Assessment

Assessment as Learning (TR pages 1, 43)

Assessment Tool

BLM 2-1 Chapter 2 Self-Assessment
Chapter 2 Foldable

2.1 Add and Subtract
Decimal Numbers

Assessment as Learning (TR pages 46,
48, 50)

Assessment for Learning (TR pages 46, 47,
49, 51)

Math Learning Log (TR page 50)
BLM 2-1 Chapter 2 Self-Assessment

2.2 Multiply Decimal Numbers

Assessment as Learning (TR pages 54,
57, 59)

Assessment for Learning (TR pages 54,
55, 58, 59)

Master 2 Two Stars and One Wish
Math Learning Log (TR page 59)
BLM 2-1 Chapter 2 Self-Assessment

2.3 Divide Decimal Numbers

Assessment as Learning (TR pages 62, 65, 67)
Assessment for Learning (TR pages 62, 63,
66, 67)

Math Learning Log (TR page 67)
BLM 2-1 Chapter 2 Self-Assessment

2.4 Order of Operations and
Decimal Numbers

Assessment as Learning (TR pages 69,
71,73)
Assessment for Learning (TR page 72)

Math Learning Log (TR page 73)
BLM 2-1 Chapter 2 Self-Assessment

Chapter 2 Review

Assessment for Learning (TR page 74)
Assessment as Learning (TR page 75)

Math Learning Log (TR page 75)
BLM 2-1 Chapter 2 Self-Assessment

Chapter 2 Practice Test

Assessment as Learning (TR page 76)
Assessment of Learning (TR page 77)

BLM 2-1 Chapter 2 Self-Assessment
BLM 2-11 Chapter 2 Test

Chapter 2 Wrap It Up!

Assessment of Learning (TR page 76a)

Master 1 Project Rubric

Chapter 2 Math Games

Assessment for Learning (TR page 78)

Chapter 2 Challenge in Real Life

Assessment for Learning (TR page 78a)
Assessment of Learning (TR page 78a)

Master 1 Project Rubric

You may wish to use one or more of the following materials to help you
assess student readiness for Chapter 2.

Assessment for Learning Supported Learning

Method 1: Have students develop
a journal to explain what they
personally know about estimating
decimal number operations and
how they use estimation and
decimal numbers in their lives.

Method 2: Have students complete
BLM 2-2 Operations on Decimal
Numbers to check their conceptual
understanding. Remind students
that you are looking for the scope
of their knowledge.

« Students who require reinforcement of prerequisite
skills may wish to complete the Get Ready materials
available in the MathLinks 7 Workbook and at the

www.mathlinks7.ca book site.
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Suggested Timing

25-30 minutes

Materials

e notebook paper

® scissors

e ruler

e atlas or Internet access
(optional)

e calculator

Blackline Masters

BLM 2-1 Chapter 2 Self-

Assessment

BLM 2-3 Place Value Charts

Key Words

estimate
overestimate
underestimate
order of operations

Supported Learning

Meeting the Needs of
All Learners

e Discuss with students who live
outside a large urban area the cost
of a round-trip ticket to a large
center they might like to visit. For
example, a full fare round-trip plane
ticket to a destination in Canada.

Discuss with students the cost for
a drum or dance group travelling
to a cultural celebration or taking a
trip to another community.

Discuss with students the cost of
a full-fare, round-trip plane ticket
to Winnipeg from Rankin Inlet,
Nunavut (about $3000). Rankin
Inlet is one of the most southerly
communities in Nunavut. To get
to most other communities would
cost much more.

Make sure that students
understand the significance of
the decimal point. Show students
visuals of a place value chart. You
may wish to use BLM 2-3 Place
Value Charts or have them create
their own place value chart. Discuss
each column and show sums to
explain the relationship between
columns. For example, 0.2 (two
tenths) plus 0.8 (eight tenths) is
equal to 1.0 (one).

What’s the Math?

In this chapter, students estimate and calculate decimal number operations.
They use front-end estimation and relative size to add and subtract decimal
numbers. Then, students estimate, and multiply or divide decimal numbers.
Students use a calculator for operations with more than two-digit multipliers
or one-digit divisors. Students follow the order of operations and apply their
knowledge of decimal number operations to solve problems.

Activity Planning Notes

Before starting Chapter 2, explain that the chapter is about performing
operations on decimal numbers and the strategies involved in estimating
and calculating operations on decimal numbers. Ask students what places
use decimal numbers. Discuss situations where students might need to add,
subtract, multiply, or divide decimal numbers. Ask students what strategies
they may have used when performing decimal number operations. You may
wish to brainstorm and develop a mind map for the topic, including how
students represent decimal numbers, the operations that they can perform
with decimal numbers, and the strategies that they have used.

The visual in the opener shows Cavendish beach in Prince Edward Island.
Ask students whether they have travelled to other provinces or territories, or
to the United States. Have students estimate the distance to some places that
they have been. Discuss how to keep track of money or convert to another
currency while travelling. Encourage students to talk about what they know
and to give real-world examples. Try to elicit ideas from all class members.

Math Link

Move from a discussion of travelling in Canada to a discussion
about a dream vacation. Ask students where they dream of going.
In the chapter problem wrap-up at the end of this chapter, students
will plan a week-long trip. Ask students what aspects of their trip
they need to plan. Emphasize that their trip is for only one week.
Discuss how this time constraint might affect their trip.

You may wish to read the Wrap It Up! on page 77. Students
should begin to gather information now while they work on the
rest of the chapter.
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This chapter emphasizes estimation and problem solving. Discuss with
students the importance of using mental math to approximate answers.
Ask them when they have estimated decimal number operations in their
own lives. You may wish to discuss examples of how poor estimating skills
can impact peoples’ wallets (e.g., being overcharged for an item, not setting
enough money aside for transportation, charging a friend more than the fair
share of costs).

FOLDABLES™
Study Tool

Have students make the Foldable in the student resource to keep
track of the information in the chapter.

You may prefer to have students keep track of Key Words
using a 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 examples.

m Fold a sheet of notebook paper in half along the D
long axis with the crease to the right.

m On one side, cut every eighth line as far as the fold,
creating tabs as you go. This will create 4 tabs. The | ——
top one will be larger than the rest.

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

Assessment as Learning Supported Learning
Chapter 2 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 2, 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.

Supported Learning

Learning Style

¢ You may wish to create the chapter
Foldable ahead of time to use as a
model with students.
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Suggested Timing
80-100 minutes

Materials
e base 10 blocks (optional)

Blackline Masters
Master 10 Hundred Grids

BLM 2-1 Chapter 2 Self-Assessment
BLM 2-3 Place Value Charts

BLM 2-4 Section 2.1 Extra Practice
BLM 2-5 Section 2.1 Math Link

Mathematical Processes

Communication

Connections

Mental Mathematics and Estimation
Problem Solving

Reasoning

Technology

NONNNNEN

Visualization

Vs
\§

Specific Outcomes

Add and Subtract Decimal
Numbers

Add and Subtract Decimal
Numbers

Focus on...

After this lesson,
you will be able to...
' use estimation

to check if
solutions are | &
reasonable . - 7 o 0 Winnipeg
1 use front-end / @ Minnedosa
estimation to 3 | ’ © Yorkton
F R ' §enn
i — O Lloydminster
EMeahe ectiens ® Edmonton
using addition @ Jasper
and subtraction @ Prince Rupert
of two or more

decimal numbers

The Trans-Canada | lighway from
Winnipeg to Prince Rupert is also known
as the Yellowhead Highway, How could
vou estimate or calculate distances
between locations along the route?

Did You Know?
The Yellowhead Highway is
named after the Métis guide,
Pierre Bostonais. Plerre was a
well-known trapper and guide
in the Yellowhead Pass region
of British Columbia. He was
nicknamed “Téte faune” by
French voyageurs because of
his blond-streaked hair. Tére
Jaune means “yellow head”

How can you make reasonable
estimates?

Ashley and her brother Marshall live in Winnipeg, They are ravelling
Did You Know? with their family along the Yellowhead Highway to Jasper. Their car
odometer shows the following readings, in kilomerres.

An odometerisa
e ] T e K
e dislance to Yorkton Ll to Jasper
travelled in a vehicle.
209.5 2579 341.7 274.3 2478 | 360.4

44 MHER » Chapter 2

N2 Demonstrate an understanding of the addition, subtraction, multiplication and division of decimals
(for more than 1-digit divisors or 2-digit multipliers, the use of technology is expected) to solve problems.

1. Sketch a coordinate grid.
2. On the coordinate grid, identify the origin.

3. On the coordinate grid, identify the x-axis and
the y-axis.

4. On the coordinate grid, label each quadrant.

5. Plot one point on the coordinate grid. Identify the
coordinates of that point.

Mental Math

Identify the place value of the circled parts of each of
the following numbers.

6. 12(7)8.21
7.39.0)6
8.501.64)
9.121.()2
10. 300.0(6)
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Ashley and Marshall each use the odometer readings to estimate estimate
the distance from Winnipeg to Jasper. * to approximate an
answer

estimale
t‘m} Sistonce to )
1700 k.

1 estimate
1400 k.

DI ‘Winnipeg to Jasper (km)
{lkm) Ashley |
209.5 200 200
257.9 300 200
1.7 300 300
2743 | 00| 200
247.8 200 200
360.4 400 300
Total 1700 1400
1. How do you think Marshall estimated his answer? Explain.
2. It is helpful to km.av«' if an estimate is an |overestimate or an overestimate
underestimate. of the acrual answer. Is Marshall’s estimate more or » estimate that s Larger
less than the actual distance from Winnipeg to Jasper? Show how than the actual answer
you know, without calculating the total of the distances.

underestimate

« estimate that is smaller

. How did Ashley get her estimare?
3 b ¥ BEL BEE cetmate than the actual answer

Reflect on Your Findings
4, a) Whose estimation method do you prefer? Explain why.
b) What are three examples of applications that involve estimares?
Is an overestimate or an underestimate better in each case?
o If you are budgeting for a vacation, would you want to
underestimate or overestimate the costs? Why?
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Activity Planning Notes

Have students examine the map of the Yellowhead
Highway on page 44. Discuss places along the highway
that class members have travelled through and interesting
sights along the way. Have students estimate how long it
would take to drive from Winnipeg to Jasper.

Discuss the Math

Students could work individually, in pairs, or as a class on
this investigation. It is important that students understand
and are able to use more than one estimation strategy. The
chapter emphasizes front-end estimation and relative size
as two estimation strategies. Students should also be able
to determine whether an estimate is larger or smaller than
a calculated answer. As a class, discuss situations when

it is beneficial to make either an overestimate or an
underestimate.

Warm-Up
1.-4. Coordinate Grid
y y-axis
quadrant Il quadrant |
origin (0, 0) ~ /x-axis
I I I I
4 2 0 2 4 X
—2
quadrant Il quadrant IV

5. Answers will vary depending on the point students plot.
Make sure that they list the coordinate on the x-axis followed
by the coordinate on the y-axis, in round brackets.

6. tens 7. tenths 8. hundredths 9. tenths 10. hundredths

Discuss the Math

1. Marshall likely used front-end estimation. He noticed
that all the place values of the leading digits represented
hundreds. So, he added all the leading digits
(B3+2+4+2+3+ 2+ 2)to get 14 hundreds or 1400.

2. Marshall’s estimate is less than the actual distance (i.e.,
underestimate). Answers should indicate that he used
front-end estimation.

3. Ashley used relative size.

4. a), b) Answers will vary.

¢) overestimate; make sure that there is enough money to
cover expenses

Supported Learning

Learning Style

® Encourage students with a strong preference for oral
communication to explain their answers clearly and
concisely to a partner or group member.

ESL and Language

e Have students work in groups with other students who have
a good understanding of the terminology.

Meeting the Needs of All Learners

e Many students travel to other communities to visit
friends or family members, or celebrate cultural activities.
Discuss with your class what types of family and cultural
celebrations they have and where they go for them.
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Show You Know: Example 1 Example 1: Use Estimation to Place the Decimal Point
Place the decimal point in the correct position in the answer to
a) 316.40 make a true statement,
a) 87.85 + 14.60 + 73.52 = 175970
b) 14.033 b) $485.20 + $38.73 + $20 + $785.10 = $132903

o 4189.675 — 1501.941 = 2687734

H Solution
Su p ported Lea Sl g a) Method 1: Use Front-End Estimation

L]
The leading digits 8, 1, and 7 all represent tens. WoE

Learning Style, Memory, ESL, and Language Think: 80 + 10 + 70 = 160
The answer closest to 160 is 175,970, or 175,97,
* Make sure that students understand that adding zeroes Vil 3G Rolasve Sk
as placeholders after a decimal point does not change the The leading digits are all in the tens position, so estimate each
. . . number to the nearest ten.
value. Point out the Literacy Link on page 46 and have 87.85 is berween 80 and 90, and closer to 90,

14.60 is between 10 and 20, and closer to 10,
73.52 15 berween 70 and 80, and closer to 70,
Think: 90 + 10 + 70 = 170

The answer closest to 170 is 175.970, or 175.97.
Common Errors
b) The leading digits do nor all have the same $485.20

-'
-' place values. Arrange the numbers vertically $38.73

them add an illustrated example to their chapter Foldable.

¢ Some students do not line up the decimal points when m?n:;:anu andakan thé deciimal painiz: $20.00 ©
i i i the decimal point In this case, the 4 and 7 rep hundred: + S785.10
adding or subtracting decimal numbers. sorroor I thiceme the d ol 71
. . . value. ol i
R« Review place value with students. Emphasize that T o The answer closest to 1100 is 1329.03, or $1329.03.
adding or subtracting the same place value gives the b o < Methad 1: Use Front-End Estimation
values before a The leading digits 4 and 1 represent thousands.
correct answer and make sure that students understand Puer Thiks 000 1060 = 3604
why adding or subtracting different place values is not et The answer closest o 3000 is 2687.734.
correct. Show students examples of how (and how not) psano Method 2: Use Relative Size
. . 39 A 4189,675 is berween 4000 and 5000, and closer to 4000,
to perform these operations so that students realize the Tt tire. 1501.941 is hetween 1000 and 2000, and closer to 2000,
i ini i i 3873, Think: 4000 — 2000 = 2000
importance of lining up the decimal points. R s T i

Without caleulating the answer, place the decimal point in the correct
position. Show your thinking.
8} 423.6 — 107.2 = 31640 &) 7.85 + 2.06 + 4.123 = 14033

46 MHR»Chapter 2

Assessment as Learning Supported Learning

Reflect on Your Findings * Reinforce that students can use any method of estimation that
Listen as students discuss provides a reasonable answer.

what they discovered during |  Encourage students to consider times in their own lives when
the Discuss the Math they use, or have used, estimation.

activity, or read student * Ask students who are having difficulty with this question to use
responses to #4 on page 45. the class responses as springboards to similar ones of their own.
Attempt to have students * Encourage students to realize that sometimes it is better to
generalize the conclusions overestimate cost. This concept will come up several times in
about their findings. Chapter 2, including during the Wrap It Up!

Example 1 provides two methods for estimating. Method 1 will almost
always provide an underestimate; Method 2 will usually provide an
overestimate. Get students thinking about the fact that the calculated
answer is between these two estimates.

Assessment
for Learning Supported Learning
Example 1 * Have students talk through their thinking in a group.
Have students * You may wish to provide additional questions very close to those in

do the Show You the Show You Know for students who would benefit from them:

Know related to a)579.6 — 288.5 = 29110 (This answer has an unneeded 0 in the

Example 1. hundredths place. Students should estimate that the answer is more
than 200 and place the decimal between the two 1s: 291.10.)

b)6.791 + 3.45 + 5.126 = 15367 (The answer should be around 14.
Students should place the decimal between the 5 and the 3: 15.367.)

Coach students through a) and then have them try b) on their own.
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Example 2: Add and Subtract Decimal Numbers

a) Add 1.23 and 1.7,
b) Subtract 0.23 from 0.7.

Solution

a) Method 1: Use Hundreds Grids

23
1.23 means 1 and 15"

s 7
1.7 means 1 and 1o

Add the grids.
114074023

=2+0593

=293

So, L.23 + 1.7 = 2.93.

Method 2: Use Paper and Pencil

When you add decimal numbers, align

the decimal points so thar digits with + 1.7

the same place value line up. ~ 2.9

[ -
L.
WS w

b) 0.7 — 0.23 = 0.70 — 0.23

To subtract 3 from 0, you need to regroup or change 1 tenth into
10 hundredths.

Method 1: Use a Place Value Chart Method 2: Use Paper and Pencil

Ones Tenths | Hundredths f
] . s | 10 «2 24 1tenth (0.1} 0.70
- has the same —0.23
0 . z | i value a5
T 10 hundredths 0.47
1] . 4 | 7 10101

0.7 - 0.23 =047 0.7 - 0.23 = 047

Caleulate each answer.
a) .04 + 1.839 ) 1.65 - 1.37

Show You Know: Example 2
) 9.879
b) 0.28

Common Errors

e Some students may have difficulty with subtractions that
require regrouping.
R, Review regrouping with students using base 10 blocks
and BLM 2-3 Place Value Charts.

123 = 1 hundred + 2 tens + 3 ones

123 = 1 hundred + 1 ten + 13 ones

123 = 0 hundreds + 12 tens + 3 ones

123 = 1 hundred + 2 tens + 2 ones + 10 tenths
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Example 2, part b) and Show You Know, part b) involve regrouping in order
to subtract. If students are having difficulty with these questions, provide a
subtraction question that does not require regrouping in order to determine
whether students are having difficulty with subtracting or with regrouping.

Assessment for Learning Supported Learning

Example 2
Have students do the Show You
Know related to Example 2.

* Students who are still at the concrete and semi-concrete
stage may continue to use base 10 blocks or Master 10
Hundred Grids to answer these questions. Allow students
to use manipulatives or representations until they feel
comfortable using only numerals.

* Some students will find it easier to use the place value
charts on BLM 2-3 Place Value Charts.

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

a)9.72 + 4.563 (It is important for students to notice that
they are dealing with hundredths and thousandths and to
line up the decimal points directly underneath each other.
The answer is 14.283.)

b)2.94 — 1.97 (Students need to regroup in order to
subtract. The answer is 0.97.)

Coach students through a) and then have them try b) on

their own.
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Communicate the Ideas

1. Answers may vary. For example: overestimate. Taxes may
need to be paid on some or all of the items.

2. No. Look for a hundreds grid or a place value chart to help
explain the reasoning.

* There are different ways to estimare the answer to any addition or
subtraction question, including front-end estimation and relative size.

WUE

Estimare 125 + 476.

Front-End Estimari Relative Size Esti
100 + 400 = 500 125 is berween 100 and 200 but closer to 100,
ones . tenths hundredths 476 is between 400 and 500 but closer to 500.
100 + 500 = 600
. 5 10 * When you add or subtract decimal numbers,
align the decimal points, then add or 41.65 1
0 : 4 subtract digits with the same place value. 9.4 24.869
+ 0.365 —9.570
1 . 1 51415 15299

Communicate the Ideas

1. You have $50 to spend on a class party. As you place items in the
grocery cart, should you overestimate or underestimare the cost of
each item? Explain your thinking.

3. Similarities: The numbers are changed to numbers that
are easier to work with.
Differences: The numbers are always truncated or
rounded down.
Relative size estimation gives a more balanced result.
Situations where one method might be better than the
other: Front-end estimation—estimating daily distances
travelled on a trip to make sure that enough time is allowed
for entire trip; relative size estimation—grocery shopping
(a person would want the higher estimate to be sure the
groceries are affordable).

2. Is the answer to the following subtraction correct? Use hundreds
grids or a place value chart to help explain your reasoning.
1.6 — 0.46 = 1.26

3. How is relative size estimation similar to methods you have learned
in the past for li bers when estimating? How is it
different? Discuss which method you prefer and situations where
one method or the other might work betrer.

For help with #4 to 47, refer to Example 1 on
page 46.
4. Place a decimal point in each

sum withour caleulating.
Show your thinking.
a) 62.57 + 28.41 = 2098
b) 75.83 + 37.9 + 28 = 14173
€ 631.5 4+ 902.4 4 217.83 = 175173

5. Show where the decimal point
belongs in each answer without
calculating. Explain vour
thinking.

a) 0,458 + 0319 + 0.2 =9770

bl $9.14 + $6.99 + $0.49 = §1662
€ 29 em+ 38,7 em + 429 cm = 76370 cm
d} 3244+ 57.5 4 126.8 = 5097

WE

WOE

48 MHRChapter 2

Key Ideas

This section summarizes using front-end estimation and relative size to
estimate answers to addition and subtraction questions and lining up the
decimal points in a vertical format before adding or subtracting. Have
students prepare their own summary of the key ideas in Section 2.1.

Communicate the Ideas

In #1, students apply their understanding of overestimating and
underestimating. In #2, students review a given solution to a problem
involving decimals. In #3, students compare different methods of estimation.

Assessment as Learning Supported Learning

Communicate the Ideas « For students at the concrete stage, you may wish to

Have all students complete #1
and #2. Use their responses to
assess students’ understanding
of estimating and of subtracting
decimal numbers.

provide some packages of party favours with price
tags. Have students estimate the cost of each item as
they place it in a basket, and then explain whether the
estimation is high or low—and how they know.

* Students may need to use Master 10 Hundred Grids
or BLM 2-3 Place Value Charts to answer #2.

* Encourage students to explain the difference between
the relative size estimation method and any estimation
methods they have learned in previous years. These
include front-end rounding (estimate 15 + 43 as
10 + 40), compensation (show 97 + 18 as less than
100 + 18), and compatible numbers (show 75 + 33 +
25as 75 + 25 + 33 = 100 + 33).
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6. Place a decimal point in each
answer withour calculating. WE
Show your thinking.
a) 68.4 + 26.8 = 952
b) $335.61 — $240 = §9561
< 4.831 + 2.765 = 7596

bl

Position the decimal point in

the answer without calculating. “‘.E
Show vour thinking.

a) 28.3 - 5.19 = 2311

bl $3402.50 + §4102.05 = §750455
€ 627 m— 580.9m =461 m

For help with #8 and #9, refer to Example 2 on
page 47,
8. Calculare,
a) 46.1 + 13.27
b} 105.86 + 47.3 + 10.5
€ 87.49 - 513
d} 7.8 — 0,64

9. Caleulare.
a) 27.689 — 15.471
b) 0.317 + 1.4 + 0.38
o $113.99 + §25.80 + $100 + $23

10. Replace cach I with a number to
make each of the following statements

true.
a) 12,03 bl S117.68
+ . + -
1513 $120.70
<« 1619 d $870.49
— .. —
1407 $630.20

1. Twila is looking ar two bicyeles,

a) Estimate how much more the hlue
mountain bike costs before tax.

b} Is vour estimate higher or lower than
the actual difference in price? How do
you know?

< How much more does the blue
mountain bike cost before tax?

12, Ar a winter camp, Mary melred three
pieces of lake ice for water. The pieces had
masses of 5.76 kg, 4.86 kg, and 9.7 kg,
How much ice did she melt?

13. A steel bar is cut into five picces with
lengehs 37.62 cm, 49.23 cm, 21.5 cm,
76.43 cm, and 45.1 cm, If you ignore the
small amount of material that is lost in
curtring, how long was the bar?

14, Mechanical pencil leads have widths of
0.3 mm, 0.5 mm, 0.7 mm, or 0.9 mm,
How could you lay four leads side by side
in order to make a total of exactly 2.0 mm?
Give at least three possible answers.
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Supported Learning

ESL and Language

e Have students work in groups with other students
who have a good understanding of the terminology.

Common Errors

e In #10, some students may add or subtract the numbers as
they are written and ignore the setup of the question and
the blank box.

R, Encourage students to talk through what the question is
asking, and to rewrite the question in a way that makes it
easier to do the calculation.

Question Numbers

Essential (minimum questions to cover the 1,2,4,6,8, 11, 15, Math Link

outcomes)

Typical 14,6, 8, 11-13, 15, 16, 18, 19, 23, Math Link
LExtension/Enrichment 1-3, 12, 14, 1719, 22-25, Math Link )
Practise

The following pairs of similar questions provide additional practice in
positioning the decimal point with and without calculating: #4 and #5, #6
and #7, and #8 and #9. In #10, the subtraction questions are presented in
a different form. Each statement requires some thought before students do

the subtraction.

Supported Learning

Assessment for Learning

Practise

Have students do #4, #6, and #8.
Students who have no problems
with these questions can do #10
and then go on to the Apply
questions.

~

* Students who have difficulty with #4, #6, and #8
will need additional coaching. Have students explain
their thinking on these questions. Clarify any
misunderstandings. Coach students through #5a), #7a),
and #9a), and then have them complete the remaining
parts of each question on their own.

* Have students refer back to the examples in the student
resource. Check several times to make sure that students

understand the concepts.
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Supported Learning

ESL

e Explain terms that some English language learners might
have difficulty with such as sum, difference, heavier, lighter,
and drainage basin. Use a river that is familiar to students

to describe a drainage basin.

e Many of the Apply questions refer to sports that may
be unfamiliar. For example, for #15, you might describe
speed skating and the scoring system. For #16, describe
each sport (i.e., high jump, 100 m sprint, downhill skiing,
decathlon) and its corresponding scoring system. Ask
volunteers to share what they know about each sport to
help you. For example, in high jump, the highest number
wins; in downhill skiing, the lowest number wins.

15. Canadian Cindy Klassen
won the 1500 m speed
skating gold medal
with a time of
1 min, 55.27 5. The

19. All of Canada’s land area drans into one
of four drainage basins, The table shows
the approximate sizes of the ocean
drainage basins of Canada.

year before, she seta Ocean Drainage Basins in Canada
world record of Approximate Land Area
1 min, 51.79 s in ﬂ“ﬁh“m
the World Cup Drainage Basin

competition. Atlantic Ocean 1.52

Which time was
faster and by
how much?

Hudson Bay, James
Bay, Ungava Bay

Aretic Ocean .58
Pacific Ocean 1.03

1.86

a) List the drainage basins in order from
largest to smallest.

&) Estimare the difference in size berween
the largest and smallest drainage basin.

o Estimate the total approximare land
area of Canada.

d) Caleulate Canada’s total land area.

16, In some sports, the lowest score wins. In

others, the highest score wins. For cach of
the following events, which person would
win, and by how much? Give a reason for
each answer.

17.

18.

Event PersonA | PersonB
a) High Jump 192 m 193 m
b) 100 m Sprint 11.07s 11.3s
) Downhill Skiing | 1 min, 46.8 5| 1 min, 46 «
| &) Decathlon 8454 points | 8618 points

What number can be added to 23.4 5o
thar the sum is 5.67 less than 51,232

Jason says that 0.75 = 0.5 = 0.25 = (.
Do you agree? Explain.

# Is your estimate larger or smaller than
the total? Explain why.

20. Markus purchased three balls for $4.45,
$5.99, and §9.60, including tax. He has
$20 to pay the bill. Without finding the
toral, decide whether or not Markus has
enough money. Show how you know.

2. Parcel A is heavier than parcel B by 1.5 kg,
Parcel C is lighter than parcel B by 2.65 kg.
How heavy is parcel A if parcel Cis 3.75 kg?

22. George and Tina go shopping. George has
$89.25 and Tina has $96.32. Tina buys a

Common Errors

e In #18, some students may not

agree with Jason and may calculate

0.5 — 0.25 first because they
recognize the answer as 0.25.

R, Remind students that they
need to follow the order of
operations when performing
multiple operations. Make
sure that students check their

work carefully after performing

each operation.

e In #20, some students may use

front-end estimation to calculate

the bill.

Ry Remind students that front-
end estimation gives an
underestimate, which is not
the most helpful estimate
when determining whether
there is enough money to buy

something. Encourage students
to determine which method of

estimation would give them the
most appropriate answer based

on the problem.

sweater and has $48.17 left. George buys
pants and has $33.02 lefr. Which item was
more expensive, the sweater or the pants?
How do you know?

50 MHER » Chapter 2

Apply and Extend

For #14, students look for multiple solutions to a problem. Discuss #16 as

a class. Since some students may not be familiar with the sporting events
listed, discuss whether a low score or a high score wins for each event. For
#21, students are required to make and justify a number of purchases not
exceeding $25. For #25, consider having pairs of students with similar math
ability play a game to see who finishes first. Alternatively, since the pyramid
on top requires only addition, it could be assigned to a weaker student in
order to increase his or her chance of winning. Students could also create
their own pyramids to use with a partner.

Assessment as Learning Supported Learning

Math Learning Log * Have students explain the process of regrouping without
Have students answer the tying it to either addition or subtraction.
following questions: * Encourage concrete and kinesthetic learners to provide
» How is regrouping the same examples that illustrate how to regroup.
when adding and subtracting * Depending on students’ learning style, have them provide
decimal numbers? oral or written answers.
» How is it different? * You may wish to have students review the part related to
Section 2.1 in BLM 2—1 Chapter 2 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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23. a) Round the difference berween 9.83 and
4.18 to the nearest whole number.
b) If you were to use front-end estimation,
what would be the new answer?
¢ Which answer is more accurate?
Explain.

24. You have 525 ro spend on school supplies,
A flyer shows the following prices.

sale!

sick 749
Couedpencts 35
Calculatet 0.9 per packad
Pt §187
pere wm
Tader 519
3dngrotmbedt 0
Pencl e
a) Show two ways to spend your $25.

b) What is the difference in price berween
your two plans?
& Which plan do you prefer? Why?

MATH LINK

Your grandfather has offered to take you and two of
your cousins to the Québec Winter Carnival. You will
leave from his home in Brandon, Manitoba.
a) What is the least expensive way to travel to
Québec City?
b) What is the difference in cost between that
and the most expensive way to travel?
<) What other factors would you think about
when you decide how you should travel?
d) What method of transportation do
you recommend? How much will it
«cost for four people to travel this way?

25. Each square block in the pyramids shown
contains the sum of the two square blocks
below it.

21

06 15 1.4 0.08

1.7 24
145 1.03
a) Copy and complere the two pyramids in
your notebook,
b Describe how you filled in the empty
blocks in each pyramid. Which blocks
did you do firstz Which did you do last?

gé 5555

etum

S ——
ss:s%

Tetum
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Assessment

for Learning

Supported Learning

Math Link
a)bus b) $258.60 c¢) time/comfort
d) Answers may vary. For example: airplane; $2380

Supported Learning

Learning Style and Memory

e BLM 2-4 Section 2.1 Extra Practice provides additional
reinforcement for students who need it.

Motor

e |f students find it difficult to draw the pyramids in #25,
consider allowing them to use virtual manipulatives.
Alternatively, you may wish to discuss this question as a
class, draw the pyramids on the board, and have students
write their answers in the appropriate box on the board.

Math Link

The Math Link on page 51
is intended to help students
work toward the chapter
problem wrap-up titled
Wrap It Up! on page 77.

* You may wish to have students do
this Math Link to provide them
with an opportunity to explain their
understanding and rationale for choosing
from different modes of transportation
to a specific destination. It will allow
them to assess their understanding in
calculating and comparing costs.

* Students who are having difficulty
getting started could use BLM 2-5
Section 2.1 Math Link, which provides
scaffolding for this activity.

* Observe students as they work on
the Math Link and have them clarify
their recommendations. Encourage
students to mathematically justify
their recommendations and to assess
whether their justification supports

their recommendation.

MATH LINK

This Math Link provides students
with an opportunity to calculate
and compare costs of different
methods of transportation.
Emphasize to students
that transportation is a key
aspect when planning a trip.
Have students look at the three
methods of transportation
shown. Encourage students to
think of other ways to travel and
the factors involved. You may
wish to have students bring in
travel brochures to explore sale
prices of different methods
of transportation.
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Suggested Timing
80-100 minutes

Materials

e base 10 blocks

e calculator

e Sudoku puzzle (optional)
e calendar (optional)

Blackline Masters
Master 2 Two Stars and One Wish

Master 10 Hundred Grids

BLM 2-1 Chapter 2 Self-Assessment
BLM 2-6 Section 2.2 Extra Practice
BLM 2-7 Section 2.2 Math Link

Mathematical Processes

Communication

Connections

Mental Mathematics and Estimation
Problem Solving

Reasoning

Technology

NONNNNEN

Visualization

Ve

Specific Outcomes

Multiply Decimal Numbers

Q

u]

O

52

focus on...

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

Multiply Decimal Numbers

use estimation to
place a decimal
jpoint in a product
multiply decimal
numbers with
and without a
calculator

solve problems.
using estimation
and multiplication
of decimal
numbers

 Discuss the Math §

How can you estimate and calculate products

of decimal numbers?

As Ashley and Marshall’s family travels along the Yellowhead Highway,
they keep busy by solving Sudoku puzzles. During a stop, they look in a
convenience store ﬁ:r maore TMIZZ[L‘H.

Marshall finds Sudoku puzzle books on sale for $1.69 including rax.

He wants to buy five books and has $9.00. He asks Ashley to help
estimate the total cost of the five puzzle books.

$1.69 x 5 =N
1. Marshall estimates the total bill as $5.00.
a) How do you think Marshall got his estimare?
b} Is Marshall's estimate over or under the total? How do you know?

MHR « Chapter 2

N2 Demonstrate an understanding of the addition, subtraction, multiplication and division of decimals
(for more than 1-digit divisors or 2-digit multipliers, the use of technology is expected) to solve problems.

1. Draw a coordinate grid with axes labelled from

—5to +5.
2. Plot each ordered pair on the coordinate grid from #1.
D (0, 2) E(1,5)
3. 49.7 4. 589.64
+53.2 — 533
5. Fill in the number to make each statement true.
a) 23.59 b) $47.89
+ W - |
34.14 $12.50

Mental Math

6. Order the numbers 1.8, 2.2, and 1.9 from greatest
to least.

7. a) Estimate 329 + 6.
b) Is your estimate high or low? Explain how
you know.

8. a) Estimate 6399 — 5738.
b) Is your estimate high or low? Explain how
you know.

9. Calculate each answer mentally. Show your thinking.
a) 198 + 63
b) 198 X 6
49 4+ 97 + 55
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2. Ashley estimates the rotal bill as $10.00.
a) How do you think Ashley gor her estimate?
b} Is Ashley’s estimate over or under the total? How do you know?

Reflect on Your Findings

Example 1: Use Estimation to Place the Decimal Point
Withour calculating the answer, place the decimal point in the
correct position,

2.2 x 1.8 =390

Solution

Use front-end estimation and multiplication, “IE
Think: 2 x 1=2

The answer closest to 2 is 3.960.

2.2 % 1.8 = 3.960 or 3.96.

Withour calculating the answer, place the decimal point in the correct
position. Show your thinking.

a) 3.9 x 5.8 = 22620

b 2.57 x 0.46 = 118220

Sudoku puzzles, and

www.mathlinks7.ca

3. Neither estimate tells for sure whether $9.00 is enough WWW Web Link
money to buy the five puzzle books. To bearn mare about
&) What is another way to estimate the total bill? 0 envesate some new
b} Is $9.00 enough money? puzzles to play, go to
< Calculare $1.69 x 5, How close was your estimate? and follow the links.

Did You Know?

Sudoku was invented many hundreds of years ago, 3 7

and traded around the world by ancient 612 4]3

mathematicians! 2|9 Bl |1] |§

Each digit from 1 to 9 must occur in ? E sk ; =

* each row ] 9 2

* gach column OEEEGE 34

® each 3 x 3 square. NEBRE

4 2
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Activity Planning Notes

A Sudoku puzzle can be used to emphasize the

mathematical processes of communication, reasoning,
and visualization. As a class, read about Sudoku in the
Did You Know? box. Work through an easy Sudoku, before
having students try some on their own or with a partner.

Discuss the Math

In this investigation, students estimate and then
calculate products. Students could work individually,
in pairs, or as a class to complete the activity, and then

discuss their findings.

Warm-Up

1., 2. Yy

5 OE

4

3

24

B H
5-4-3-2-101 1234 5%
2]

c® -3 A®

44

15

3.102.9 4.53634 5.a) 10.55 b) $35.39
6.2.2,19,1.8

7. Answers may vary.
a) 55
b) A little high. 300 + 6 = 50; 30 + 6 = 5. 329 < 330,
so estimate is a little high.
8. Answers may vary.
a) 700
b) High. 6400 — 5700 = 700. 5738 > 5700, so estimate is
a little high.

9. Answers may vary.
a) 200 + 61 = 261
b) 200 x 6 = 1200 — 12 = 1188
¢) 50+ 100 + 51 =201

Discuss the Math
1. a) Look for front-end estimation. b) underestimate

2. a) Look for relative size. b) overestimate
3. a), b) Answers will vary. ¢) $8.45. Answers will vary.

Supported Learning

ESL

* Some English language learners may have difficulty with
terms, such as over and under. Have students add these
terms to their dictionary.

WWW web Link

For additional information on Sudoku puzzles
and strategies or to generate puzzles, go to
www.mathlinks7.ca and follow the links.

Common Errors

e Students may have difficulty with estimations involving
leading zeros. For example, students may think of 0.46 as
0 in the Show You Know part b).

R, Provide students with alternative strategies for estimating.

You might suggest that students think of 0.46 as % when
they estimate the product.
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Show You Know: Example 1
2) 22.620
b) 1.18220

Assessment
as Learning

Supported Learning

Reflect on

Your Findings
Listen as students
discuss what they
discovered during
the Discuss the Math
activity or read student
responses to #3.
Attempt to have
students generalize
conclusions about
their estimating.

* Reinforce that students can use
any method of estimation that
provides a reasonable answer.

* Encourage students to consider
times in their own lives
when they use, or have used,
estimation to determine how
much something costs.

* Ask students who are having
difficulty with this question
to use the class responses as
springboards to responses of
their own.

Supported Learning

Learning Style

e Use base 10 blocks to help
students understand why numbers
get smaller when multiplied by
decimals less than 1.

ESL and Language

e Encourage students who have
strong oral skills as well as English
language learners to share their
ideas during group discussion.

Example 1

page 53.

e Explain that 1.5 times as great
means to multiply. Have students
add this term to their dictionary.

Example 2: Multiply Decimals

A pronghorn antelope has a mass of 58 kg. A Dall's sheep has a mass
1.5 times as great as a pronghorn,

a) Estimare the mass of the Dall's sheep.

b) Calculate the mass of the Dall’s sheep.

Solution
a) Method 1: Use Front-End Estimation
1% 50 =30 underestimate

Method 2: Use Relative Size
1.5 is close to 2.
38 is close to 60,

2x60=120 overestimate

The mass of the Dall's sheep is berween 50 kg and 120 kg.

UETITIIN,  w) Method 1: Use Hundreds Grids
Model it Model the mass of 1 pronghorn.
Refer to page xvi.

54 MHR+Chapter 2

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

In Example 1, make sure that students understand that front-end estimation
gives an estimate that is smaller than the calculated answer because the
numbers being multiplied are always rounded down first. You may wish to
have students use base 10 blocks, along with hundreds charts to show the
connections among concrete, pictorial, and symbolic representations.

Assessment for Learning Supported Learning

* Have students talk through their thinking in a group.

* Encourage students to use base 10 blocks and hundreds
grids from Master 10 Hundreds Grids to work
through the example.

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

a)4.9 x 5.9 = 28910 (This answer has an unneeded 0
in the thousandths place. Students should estimate
that the answer is greater than 20 and less than 30,
and place the decimal point between the 8 and the 9:
28.910.)

b)2.58 x 0.47 = 12126 (The answer should be
around 1. Students should place the decimal point
to give 1.2126.)

Coach students through a), and then have them try b)

on their own.
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Model the mass of 0.5 pronghorns.

OOOOO

055 the same as § or dividing by 2.

50 squares divided by 2 is 25 squares.
8 squaces divided by 2 Is 4 squares,
Shade 25 + 4 = 29 squares.

Combine the masses of 1 pronghorn and 0.5 pronghorns,

Combine the partially shaded charts,

The mass of the Dall's sheep is 87 kg.

Method 2: Use Paper and Pencil

Multiplying decimal numbers is like multiplying whole numbers
and then placing the decimal point using estimation. To multiply
58 x 1.5, fiest muleiply 58 x 15,

58

x15 Py — L
290 —saxs was between 50 kg and
e 120kg, 5o the decimal point must
—:E:’: 0 ga between the 0 and the 7
7

The mass of the Dall's sheep is 87 kg.

Estimate, then calculate.
a) 46 x 1.5
b) 64 x 4.5

2.2 Multiply Decimal Numbers » MHR

Show You Know: Example 2

a) 115
b) 288

Supported Learning
ESL

e Explain that combine the masses is another way to say add.

Common Errors

e Some students may forget to place the decimal point after
calculating a product using paper and pencil.

R, Have students estimate an answer before performing any
calculations. Encourage them to compare their answer to
their estimate before going ahead. Have students write
a statement including units once they have solved a
problem. This will help remind them of the context of the
problem and they may be more likely to identify whether
their answer is reasonable.

Example 2 provides two methods for estimating a mass and two methods
for calculating a mass. In Method 2 part a), mention that 1.5 is halfway
between 1 and 2. The number 58 is close to 60, so a close estimate would be
halfway between 60 and 120, or 90. Reinforce the importance of checking
the reasonableness of the answer. In part b), hundreds grids and paper and
pencil are used to calculate the mass. Method 2 shows calculating a

product by multiplying whole numbers and then placing the decimal

point. For multiplication questions with a multiplier that has more than

two digits, students are expected to use a calculator.

Assessment for Learning Supported Learning

Example 2
Have students do the Show You
Know related to Example 2.

* Have students answer these questions using base
10 blocks or Master 10 Hundred Grids. Allow

students to use manipulatives or representations until

they feel comfortable using only numerals.

benefit from them:

on their own.

* You may wish to provide additional questions similar
to those in the Show You Know for students who would

a) 56 x 2.7 (Students should estimate that the product is
at least 50 x 2 or 100.)

b) 54 x 4.5 (Students should estimate a product between
200 and 300: 243.)

Coach students through a), and then have them try b)
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Supported Learning

Learning Style and MOtOI‘ E?tample 3: Multiply Decimals Using a Calculator
Tickets to a gala music festival cost $37.50 each, A total of 207 tckets
. Encourage students who are at the concrete and semi- were sold. How much money was collected in ticket sales?
concrete stage to use base 10 blocks or Master 10 Solution
Hundred Grids to work through Example 3. Estimate 37.50 x 207
Front-End Estimation: Relative Size Estimation:
30 x 200 = 6000 37.50 is between 30 and 40 bue
ESL and Language closer to 40.

207 is between 200 and 300 but
closer to 200.

e Allow students to discuss the Key Ideas orally.

L
T WE 40 % 200 = 8000
ESL between the Use a ealeulator.
. . . estirmates of m.ll‘d e
* Some English language learners may have difficulty with 3000 The s o 37.50 x 207 = 7762.5 €] 37.50 ] 207 £ 11625
terms, such as gala music festival, tickets, and ribbon. Have The school made $7762.50 in sickes sales.

students add these terms to their dictionary.

* You can use front-end estimation and relative size to estimate
Common ErI’Ol‘S the answer to a multiplication question.

Estimate 2,65 x 3.72.

e Students may be concerned about the range between Front-End Estimation:  Relative Size Estimation:
f H : : : 2x3=06 2.65 is between 2 and 3, but closer to 3.
their low and high estimates, especially if the range e
seems large. 3xd4=12
. ) ) * When using a calculator, estimate to make sure your .
R, Explain to students that the method of estimation answer is reasonable. The estimates suggestan 1 E
. R answer between 6 and 12,
and the numbers and operation involved can make 2653725985 The answer 9558 s easonable,
an underestimate seem very low and an overestimate * You can multiply decimal numbers the same way you multiply
seem hlgh whole numbers and then use estimartion to place the decimal point.
Mulriply 1.54 x 25,
154 Bx1=25 ‘“‘.E
9 25x2=50
x 25

The answer lies between 25 and 50,
270 The decimal paint should go
between the 8 and the 5.
3080

3850
The answer is 38.50.

56 MHER » Chapter 2

Example 3 uses front-end estimation and relative size to estimate a product.
Check that students can identify whether an estimate is an underestimate

or an overestimate. Draw students’ attention to the fact that the calculated
answer is between the two estimates.

Key Ideas

Consider having students prepare a list of key ideas and put it in their
chapter Foldable before reading the Key Ideas in the student resource.
Then have students make revisions to their key ideas, as necessary.

Communicate the Ideas

These questions allow students to demonstrate different methods of
estimation and to justify their thinking when estimating a product of

two decimal numbers. In #1, students explain their understanding of front-
end estimation and relative size involving multiplication in the context of
a purchase. In #2, students identify an error in a multiplication that was
incorrectly estimated.
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Communicate the ldeas

the ribbon for a dance costume.

help find both an

1. Fancy ribbon sells for $3.20 per metre. You want to buy 2.6 m of

a) Use front-end estimation and one other estimation technique to
| i and an i

the cost

of the ribbon.

question.
25 x46 =115

page 53,

3. Without calculating the
answer, place the decimal
point in the correct position,
Show your thinking.

a) 6.8 x 12.2 = 8296
b) 48.6 x 0.9 = 4374

WE

4, Without calculating the
answer, place the decimal
point in the correct position,
Show vour thinking.

a) 4.7 x 8.8 =4136
b} 11.2 x 3.4 = 3808

W

b) Which would be a better estimate of the cost, an underestimare
or an overestimate? Explain why.

¢ Show how to calculare the acrual cost of the ribbon.

Michael was putting the decimal in the answer to a multplication

He placed the decimal berween the rwo 1s: 1.15. He said that the
answer should show hundredths because you are multiplying tenths
by tenths. Is his answer correct? Explain your thinking.

For help with #3 and #4, refer to Example 1 on

For help with #5 and #6, refer to Example 2 on
pages 54-55.
s. Estimate and then calculare.

a) 1.75 %3

b) 12.8 x 0.2

q 396 x 1.5

d) 13.8 x 2.5

6. Estimare and then calculare.
a) 68 x 3.5
b) 3.6 x 1.7
¢ 270 x 0.1
d) 46 % 8.5
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Assessment as Learning

Supported Learning

Communicate the Ideas

1. Answers may vary.
a) For example: Front-end estimation: 3 X 2 = 6; relative
size estimation: 3 X 3 =9
b) overestimate; to be sure of having enough money to
make the purchase
¢) 3.20
X 2.6
1920
6400
8320
The estimate was 6, so the decimal point must
lie between the 8 and the 3. $8.32

2. No. Answers may vary. For example: Underestimate
gives 8. Overestimate gives 15. Answer should be 11.5.

Supported Learning

Learning Style

e For students at the concrete stage, you may wish to
provide pieces of string cut into 1-m lengths to represent
the ribbon. This might help students determine the
cost of the ribbon being purchased by visualizing an
underestimate and an overestimate of the length
of ribbon.

«— 6 x 320
«— 20 x 320

Communicate the Ideas
Have students complete #1
and #2 on their own and

then discuss the answers as

a class. Offer several students
the opportunity to explain
their thinking.

~

* In #2, students’ explanation of “why” should help them
identify whether they understand how estimation applies

to multiplication of decimals.

» Work with the class to develop criteria for judging each
answer. For example, criteria for #2 might include:
— explains why Michael’s answer is not correct
— provides possible reason for Michael’s confusion
— mentions importance of estimating answer

— provides correct answer
— is logical and easy to follow

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

Question Numbers

Essential (minimum questions to cover the 1-3, 5,7, 10, 15, Math Link

outcomes)

Typical 1-3,5,7,10, 11, 13, 15, 18, 21, Math Link
Extension/Enrichment 1,2, 16, 18, 20, 21, Math Link
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Supported Learning

Learning Style and Memory

* BLM 2-6 Section 2.2 Extra Practice provides additional
reinforcement for students who need it.

ESL

e In #12, remind students that h is the abbreviation for hours.
e In #15 and #16, explain the meaning of smaller and larger.

Practise

For help with #7 and #8, refer to Example 3 on
page 56,
7. Estimare and then wse a caleularor to
determine each answer,
a) 3.89 x 365
b) $13.45 x 478
o 7.05 x 2.24

Estimare and then use a caleulator to
determine each answer.

a) $4.49 x 194

b) 275 x 2.62

o 73.9 %253

9. An Alaskan malamute dog has a mass of
39 kg, A Newfoundland dog has a mass
1.8 rimes that amount. Whar is the mass
of the Newfoundland dog?

10. The cost of tickers for a concert was
$16.75. The number of tickets sold for a
performance was 468, How much money
was collecred on ticker sales?

1

. Renata runs 3.7 km per day. How far will
she run in the month of January?

1.

~

. An electrical contractor charges $65 per
hour. How much does he earn when he
works for 4.75 h?

58 MHR~Chapter 2

3

13. 32 % 86 = 2752, Use what you know

about place values to find each of the
following products withour multiplying,
ailxsc=0

b 32x86=0H

g 032x86=0

d 032 x86=0

o 32x86=0

. Copy and complete the following pattern,
Then describe how the position of the
decimal point changes.

3% 100
ixin=0
Ixl=3
3xM=03
3x Ml =003
3x0001=1

. a) Copy and complete each multiplication
statement.
465 x 10=M0
37x100=0
0.58 % 1000 =1
b} When multiplying by a number grearer
than 1, should the answer be larger or
smaller than the original number?
<) Write a rule that describes how to
multiply by 10, 100, or 1000,

16. a) Copy and complete each multiplication

statement.
30x01=M1
45% 001 =1
0.345 x 0.001 = W

) When multiplying by a number less
than 1, should the ver be larger or
smaller than the o I number?

< Write a rule thar describes how o
multiply by 0.1, 0.01, or 0.001.

The following pairs of similar questions provide additional practice: #3 and
#4, #5 and #6, and #7 and #8. They could be used some time after covering
this material or as a review prior to a test.

Assessment for Learning

Supported Learning

Practise

Have students do #3, #5, and #7.
Students who are successful with
these questions can do #9 and then
go on to the other Apply questions.

* Students who have problems with #3, #5, and #7
will need additional coaching. Have students explain
their thinking on these questions. Clarify any
misunderstandings. Coach students through #4a), #6a),
and #8a), and then have them complete the remaining
parts of each question on their own. Have students refer
back to the examples in the student resource. Check
back several times to make sure that they understand
the concepts.

Apply and Extend

Note that #10 is very similar to Example 3. In #11, have students find how

many days are in January by looking at a calendar or on the Internet. In #13
to #16, students reinforce their understanding of what happens when decimal
numbers are multiplied. Some students may think that all products are larger

than the multipliers.
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before tax?

a) 5 large juice
bottles

b} 4 kg of grapefruit

s
mass of 57.1 g.

and balls,

17. What is the cost of each purchase

18. A certain golf ball has a mass of 45.4 g.
The packaging thar holds 12 balls has a

a) Estimate the total mass of a package
with 12 balls, How did you estimare?
b} Calculate the total mass of the package

19. One baseball has a mass of 143.6 g. The
empry shipping box has a mass of 89.6 g.
What is the mass of a box of § bascballs?

20. Tamara earns $9.25 per hour at her part-
time job in the grocery store. The table
gives the times she worked last week,

Monday

3:30 p.m.—8:00 p.m,
3:30 pm.=8:00 p.m,
3:00 p.m.—9:45 p.m.
8:00 a.m,.—4:00 p.m.

Tuesday
Friday
Saturday

a) How many hours did Tamara work last
week?

b) How much did she earn last week?

=

21. Each side of a square is 13.6 cm long. The
length of a rectangle is three rimes as long
as the side of the square. The width of the
rectangle is twice as long as the side of
the square,

a) Determine the perimeter of the rectangle.
b) Compare your method with a classmare’s,
What is the shortest way to calculate

the answer?

Drinks.
$5.00 250 mL mik $0.90
500 mL milk 5175
5250 500 mL waser $1.25
a5 2S0mljuke $1.50
$3.50 Other
$345  Appleorbanana 3075
Orange 5090
215 Comchips 095
5o Fries $1.95
Rice and veggies  $2.70
Prices include tax.

2.2 Multiply Decimal Numbers « MHR 59

Assessment
as Learning

Math Learning Log
Have students answer

* What is the purpose
of estimating prior
to multiplying?

the following question:

Supported Learning

* Have students explain the
thinking involved in using
front-end estimation.

* Encourage students to
think of scenarios involving
money where people tend to
underestimate and overestimate
an amount.

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

* You may wish to have students
review the part related to
Section 2.2 in BLM 2-1
Chapter 2 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.

Assessment
for Learning

Math Link

The Math Link on page 59
is intended to help students
work toward the chapter
problem wrap-up titled
Wrap It Up! on page 77.

Supported Learning

* You may wish to have students do
this Math Link to practise estimating
and calculating the cost of several
items without exceeding their budget.
It will allow students to assess their
understanding of overestimating
and whether their estimation method
is effective.

« Students who are having difficulty
getting started could use BLM 2-7
Section 2.2 Math Link, which provides
scaffolding for this activity.

* Observe students as they work on the
Math Link and have them clarify their
menu selection. Encourage students
to choose balanced meals.

..l."

«es 990
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Divide Decimal Numbers

Suggested Timing
80-100 minutes

Divide Decimal Numbers

Materials
® base 10 blocks Serapbooking is a popular g,
hobby that uses coloured q9.r
° ¥ I
calculator paper, stickers, ribbon, and j Our trip o Colgary
....................................................................... e S ;
o o attractive displays of |
Blackline Masters e elesn I phorographs 1
Master 4 Vertical and Horizontal Number Lines O useestimationto Scrapbookers often buy 1
. place a decimal multiple quantities of certain
Master 10 Hundred Grids pointinagquotient  decorations. How might a
' divide decimal scrapbooker decide how
BLM 2-1 Chapter 2 Self-Assessment numbers with many items he or she can 4
and withouta afford o buy? .
BLM 2-8 Section 2.3 Extra Practice caculance )
1 solve problems
. A using estimation
BLM 2-9 Section 2.3 Math Link e
decimal numbers

How can you estimate and calculate quotients

) of decimal numbers?
Mathematlcal Processes You and your best friend have entered a serapbooking competition

« Base 10 blocks or and are planning whar supplies to buy. Glitter pens are $0.40 each.

Communication hundreds grids You have $6.

Connections
Mental Mathematics and Estimation
Problem Solving

Reasoning

Technology

Visualization

NAENNENEN

Ve
g
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Specific Outcomes

N2 Demonstrate an understanding of the addition, subtraction, multiplication and division of decimals
(for more than 1-digit divisors or 2-digit multipliers, the use of technology is expected) to solve problems.

5. You earn $5.25 per hour and work for 4 h. How

1. In point form, explain how to plot points on much do you earn?
a coordinate grid.

. . Mental Math
2. Identify the coordinates y A
of each point shown on 4 6. Arrange this set of numbers from the least to the
the coordinate grid. e greatest: 249.5, 250, 249.75.
3. Predict in which E 7. Show how to use place value to provide the answer
quadrant each of the e A for each of the following:
following points will lie. 2 a) one hundred less than 365.72
For each, explain how P 4 b) one tenth less than 365.72
you know. ) one hundredth more than 365.72
a) (6,9) b) (6, —=9) (—6,—9) d)(—6,9) d) ten more than 365.72

B e el e el e 8. Show where the decimal point belongs without

a) 1.62 x 4 b) 2.75 X 2 calculating.
a) 93.56 + 35.92 = 12948

b) 345.2 + 74.89 + 316.345 = 736435
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1. How many pens do you think you can you buy with $63

2. Use base 10 blocks or hundreds grids to model the number
of $0.40 pens in $6.

3. How many pens can you purchase?

Reflect on Your Findings
4. a) How can you use estimation to help you divide decimal numbers?

b} How can a model help you divide decimal numbers?

Example 1: Use Estimation to Place the Decimal Point
Without calculating the answer, place the decimal point in the
correct position.

a) 15.4 + 3.6 = 427778

bl 4.4 + 0.42 = 1047619

Solution
a) Use front-end estimation and division. }K.E
Think: 15 + 3 =5
The answer closest to 5 is 4.27778.
b) Use a number line. rm', Link
Think: 4 = 0.4 Understanding
Division
Show how many times 0.4 goes into 4, A diivision statement
04 suchasé +2=3
B i T means that in & there
. are 3 groups of 2.
o 1 2 3
s s oe
It takes 10 jumps of 0.4 1o reach 4,
The answer closest to 10 is 10.47619.
— -
Show You Know.
Without finding the answer, place the decimal point in the correct

position. Show your thinking.
a) 20.1 + 4.7 = 42766
b) 3.5 + 0.213 = 164319

2.3 Divide Decimal Numbers « MHR 61

Activity Planning Notes

As a class, discuss scrapbooking. For example, you might
explore what scrapbooking is, what types of supplies

are needed, whether anyone in the class is involved in
scrapbooking, and how estimation is helpful in scrapbooking.

Explore the Math

The purpose of this investigation is to get students thinking
about division with decimal numbers and how estimation
can help. Have students work individually or in pairs to
complete the activity, and then discuss their findings.

Warm-Up

1.

Look for ideas such as the following:

« start at the origin

« count to the left or right, depending on whether the
first number in the ordered pair is positive (right) or
negative (left)

« count up or down, depending on whether the
second number in the ordered pair is positive (up)
or negative (down)

« label the point

2. A(4,4),B(0, 1), C(1, —1), D(=5, —4), E(=3, 0)
3. a) Quadrant [; both numbers are positive (to right and up)

b) Quadrant IV; the first number is positive (to right), the
second number is negative (down)

¢) Quadrant III; both numbers are negative (to left
and down)

d) Quadrant II; the first number is negative (left), the
second number is positive (up)

. a) 4 X 15 = 60. Answer is around 6. 1.62 X 4 = 6.48

b) 25 x 2 = 50. Answer is around 5. 2.75 X 2 = 5.50

5. $21
6. 249.5,249.75, 250
7. a) 3 is in the hundreds place, 1 less than 3 is 2: 265.72

b) 7 is in the tenths place, one less than 7 is 6: 365.62

¢) 2 is in the hundredths place, one more than 2 is
3:365.73

d) 6 is in the tens place, one more than 6 is 7: 375.72

8. a) 129.48
b) 736.435
Explore the Math
1., 3. 15 pens
2. $0.40 $0.40 $0.40 =3 pens
; $0.20left
AN EEER
‘AN EEEN
E EEEERN
J B B EEBE
cll H B B B B |2pensx5040
;H H B B N [080=5080
A EEEEE
HE B RN .2x6=12pens
9. . . . . . + 3 pens
ol H H H E N 15 pens
10 blocks

4. a), b) Answers will vary.

Supported Learning

ESL

e Some English language learners may have difficulty with
terms, such as scrapbooking, hobby, decorations, multiple,
supplies, glitter, and purchase. Have students add any new
terms to their dictionary.
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Show You Know: Example 1 Example 2: Divide Decimals

Four friends buy 1.36 L of pure orange juice and divide it equally.
a) 4.2766 b) 16.4319 a) Estimare each person’s share.
b) Calculate each person’s share,

Assessment Solution

a) To estimare, round 1,36 L ro a number that is easier to work with.

as Learning Supported Learning

@ Try 1.2,
:ﬂ:ﬁmu&di 12+4=03  underestimate
Reflect on  Reinforce that students can use Aound 13610 1.2 1 Try 16, S
. . . . 016 2 o N hedma, 6+ 4 must be 0.4
Your Findings any method of estimation that LREEA 0N, o g
. . The answer is berween 0.3 L and 0.4 L of juice per person,
Listen as students provides a reasonable answer. The answer should be closer 1o 0.3 because 1.36 is closer to 1.2 than
discuss what they * Encourage students to consider to 1.6.
discovered during the times in their own lives I b Metbod 1: Use Base 10 Blocks or Diagrams
Explore the Math when they use, or have used, sttt e eSS el el
activity, or read student | estimation to divide (e.g., 1136 can be shown as
responses to #4. paying a restaurant bill).
.
Supported Learning
Learning Style Since f £ cannot be divided by 4, exchange it for 10 '

e Have students work in groups. Discuss the meaning of
division and explain why dividing by a decimal number 1.36 is now represented by 13 tenths + 6 hundredths.
less than 1 gives an answer that is larger than the number 1§ TT1 =
started with. You may wish to model the explanation with
base 10 blocks.

62 MHRChapter 2

Example 1 on page 61 illustrates division with decimal numbers using
« Some students may expect a front-end estimation and a number line to place the dpc1mal point. In part b),
smaller answer after performing make sure that students understand that the answer is greater because the
the operation of division. divisor is a decimal number less than 1. You may wish to have students
R« Emphasize that a division calculate the answers to a division pattern, suchas 6 =~ 2,6 = 1.5,6 = 1,
f;‘g\:f?:::ys;c:ui; 10(: N aZren::ans and 6 + 0.5 to help them understand this concept. Read the Literacy Link
107" Then 10 = 0.5 would refer and make sure that students can interpret 6 + 2 as “how many groups of
to the number of halves in 10, 2 are in 6?” Have students examine the division statement 6 + 0.5 and
thereby giving an answer larger interpret it as “how many 0.5s are in 6?”
than 10.
Assessment
for Learning Supported Learning
Example 1 » Have students talk through their thinking in a group.
Have students do * Provide students who may benefit from representing division on a

the Show You Know | number line with Master 4 Vertical and Horizontal Number Lines.

related to Example 1 | ¢ Attempt to determine whether students who are having difficulty are

on page 61. challenged by the estimation or by the division. You may wish to

provide questions similar to those in the Show You Know for students

to work through using manipulatives:

a)20.2 + 4.6 = 43913 (Students should estimate that the answer
is between 4 and 5 and place the decimal between the 4 and the 3:
4.3913.)

b)3.5 + 0.25 = 1400 (Students should estimate that the answer is
around 15: 14.00. The divisor is a decimal number less than 1.
Have students explain in their own words why the answer will be
greater than 3.5.)

Coach students through a), and then have them try b) on their own.
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a)8.1 b)19.3

Learning Style

Exchange © for 10 m,

There are now 16 ones left over.
1624=4
Motor

base 10 blocks.

Each of the four groups contains

So, 1.36 L divided by 4 is 0.34 L of juice.

This agrees with the estimate of berween 0.3 L and 0.4 L.

Method 2: Use Paper and Pencil

Divide decimal numbers the same way as vou divide whole numbers,
Then, use estimation to place the decimal poinr.

34
4136

120 —30x4

—— 'E
16 Inpart ajthe estimate 1

was between 0.3 and
16 —axa 0.4 The decimal paint should
0 po beforethe 3.

Each person gets (1.34 L of juice.

Estimate, then calculate each answer. Show your thinking.
a) 40.5+ 5
b) 57.9+3

1.3 Divide Decimal Numbsers « MHR 63

Example 2 provides a context for estimation and division of decimal numbers.
Make sure that students understand the estimation process shown (i.e.,
rounding to find an underestimate and an overestimate). The answer is then
calculated using base 10 blocks (Method 1) and paper and pencil (Method 2).
You may wish to show the parallel development of Methods 1 and 2 side-
by-side on the board. Students could set up the question using base 10 blocks
while you use the diagrams from Method 1. The calculated answer is then
compared with the estimate. In Method 2, you may decide to introduce the
process of placing the decimal point directly above where it appears in the
dividend (quantity being divided) when dividing using long division. If you
do, students may want to use this technique to place the decimal point and
may not want to estimate their answers.

Assessment for Learning Supported Learning

Example 2 * Students who are still at the concrete and semi-
Have students do the Show You concrete stage may continue to use base 10 blocks or
Know related to Example 2. Master 10 Hundred Grids to answer these questions.

Allow students to use manipulatives or representations
until they feel comfortable using only numerals and/or
performing long division.

* Students need to see the importance of estimating
an answer before calculating. It allows them to check
whether their answer is reasonable and to place the
decimal point in the answer.

* Some students relate well to problems involving money.
You may wish to have students work in small groups
and discuss how they would divide a large and a small
amount of money.

Begin to divide the materials into 4 groups. Show You Know: Example 2

Supported Learning

e Provide base 10 blocks or hundred grids and encourage
students to share their strategies with classmates.

e Allow students to use virtual manipulatives instead of

Chapter2 « MHR 63



Supported Learning

Learning Style E.xanl'nple 3: Divide Decimals Using a Calcu!atar. .
Fran is curious to know how many 0.295 L cans of juice would be in a

e |n Example 3, allow students to use manipulatives to large bottle containing 1.89 L. Estimate and then calculate the answer.
represent division. Solution

® You may provide Master 4 Vertical and Horizontal ?‘}.‘Le:’.::{:in ;ilii“f:}'»';f ::u:n‘l:lrgh‘m WE
Number Lines to enable students to show their thinking 0.295 is close to 0,300, or 0.3, vs e
as they divide. s0 make itmips of 0.3, l;’_\’_W_V_V_\Ht .

e In Example 3, some students may have difficulty visualizing < lieiasy] " liok ;:;:L\:?‘i::'::r“l':!‘::(-.I“-\m:':.fl ,:,91 i
the volumes and understanding the problem. You may Reading = To caleulate, use a caleulator.
wish to show how several items of a smaller volume can fit oy 1892 0295~64  [E)1.89[E) 295 [E 640671356)

into an item with a larger volume. SHAL

Common Errors

There are approximately 6.4 cans of juice in the 1.89 L bortle of juice.

* There is more than one way to estimate the answer to a division problem. }L'E
e Some students may not be able to locate decimal numbers Estimate 4.6 + 2.5
on a number line, and may not know which direction to i bl i bk
count the “jumps”in. R TR
P (1] 1 2 3 4 5 B
Ry Show students how to represent division on a number 4+:2=2  underestimate
6+2=3  overestimate

line, counting jumps from 0.

* When using a calculator, estimate to Naz=? WOE
make sure your answer is reasonable. Milmd
21.68 E 32 E 7.4 The estimates suggest an

answer between 7 and 8. The
answer 7.4 s reasonable.
* You can divide decimal numbers the same way you divide whole
numbers, and then use estimation to place the decimal point.

Divide 26.5 + 5. 53
51265 o
250 —50x5 234 3 ws WE
L The answer is around 5, The
15 decimal paint goes between the
1§ =—3x5 5and the 3.
1]

The answer is 5.3.

64 MHER » Chapter 2

In Example 3, students estimate and divide decimals using a number line
and a calculator. Read the Literacy Link on page 64 and discuss when to
use this symbol. Encourage students to use the symbol when appropriate.
Allow students to approximate 1.89 L as 2 L. Help them realize that there
are almost three 0.3-L cans in 1L. So, 2 L must contain six 0.3-L cans.
Encourage students to compare the estimate to the calculated answer. Remind
students to show their calculator keying sequence each time. An example

is shown in the student resource. Other keying sequences are possible
depending on the student’s calculator.

Key Ideas

Have students read and review the Key Ideas section. Make sure that
students understand the difference between an underestimate and an
overestimate. Students should write a summary of the Key Ideas in their
chapter Foldable.
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Communicate the ldeas

76.86 + B4 =915
She showed the answer as 91.5.

of 5.28 + 0.3. Show how they could do this.

classmarte and try to solve each other’s problem.

point in the correct position,

b) 5,92 + 0.4 = 148

. Withour ealeulating the

a) 64.8 + 0.8 = 810
b) 5.94 +6=99

6. Estimate the answer for each of the
following. Then, calculate the answer,
a 22526 b 4.56 = 0.8
o 34 +04 d) 3.5 + 0.5

1. Donna was asked to place the decimal point in this question:
Did Donna place the decimal point in the correct place? Explain.
2. Jeremy and Bess want to find an overestimare and an underestimare

3, Make up a problem that involves the division of decimal numbers,
Make sure you can solve your problem. Trade problems with a

m 7. Estimate the answer for each of the
following, Then, calculate the answer,
For heip with #4 and #5, refer to Example 1 on a) 97.02 =7
page 61. b) 59.52 + 0.8
4. Withour calculating the v € 36.848 + 4
i E
answer, place the decimal W d) 5.958 + 0.9

Show your thinking. For help with #8 and #9, refer to Example 3 on
a) 36.72 + 30 = 1224 page 64.

8. Estimate each answer, and then use a
calculator to determine each answer.

Y -
answer, place the decimal WE ) 286 + 5.2

point in the correct position, b) 3.168 + 0.64
Show your thinking. o 119.04 + 128

9. Estimate each answer, and then use a
caleulator to determine each answer.

+132

For help with #6 to #7, refer to Example 2 on a 9.18 + 3.2
pages 62-63. b) 7684 + 89.1
€ 392.94 = 4.5

1.3 Divide Decimal Numbsers « MHR 65

Communicate the Ideas

These questions allow students to explain their understanding of

Communicate the Ideas
1. No. Estimates show 80 =+ 8 = 10, which is closer to 9.15

than 91.5.

2. underestimate: it takes about 16 jumps of 0.3 to get to 5;

overestimate: 6 + 0.3 = 20

3. Answers may vary. For example: You and 4 friends decide

to mow lawns to make some extra money. You plan to
share the money equally. In one weekend, you and your
4 friends earned $108.50, which is $21.70 each.

Supported Learning

Motor
¢ The buttons on some calculators may be too small and

close together for students with dexerity problems to
use effectively. You may wish to provide a calculator with
oversized keys.

underestimation, overestimation, and division. In #1, students review a
given solution to a problem involving decimal placement. In #2, students
apply their understanding of estimation. In #3, students make up a real-world
problem that involves the division of decimal numbers.

Assessment as Learning Supported Learning

Communicate the Ideas * Encourage students who are having difficulty with #1 to
Have students work in groups work through the estimation and division on their own and
to answer and discuss the to try to place the decimal. Ask students to explain the
questions. You may wish to meaning of division in their own words and how it relates
have each group present their to this question.
solution to one question to * Some students may wish to further explore #2 by rounding
the class. the divisor (0.3) up and down, and then consider how this
L affects their underestimate or overestimate of the answer. )

Question Numbers

Essential (minimum questions to cover the
outcomes)

1-4, 6, 8, 12, 16, Math Link

Typical

1-4, 6, 8, 12, 14-17, 20, Math Link

| Extension/Enrichment

1-3, 11, 16, 1822, Math Link

\.
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Supported Learning

Learning Style and Memory

* BLM 2-8 Section 2.3 Extra Practice provides additional
reinforcement for students who need it.

ESL

e Explain the terms gravel and revenue to English language
learners. Have students add revenue to their dictionary.

e For #17, using the picture as a starting point, describe loons
and their habitat, and explain what a loon sculpture is.

10.

1

B

A package of 7 fish hooks costs $17.99,
How much will one fish hook cost?

. Milo wants ro find how many 355 mL

cans of juice are in a 2-L boule.
Hint: 355 ml is equal to 0.355 L.

a) Show Milo how to estimare the answer.
b) Show Mile how to calculate the answer.

. A contractor charged $398.75 to move the

gravel for a garden. The contractor charges
§72.50 per hour. How long did she work?
Estimate, then calculate the answer,

a) Copy and complete cach division
starement.
465+ 10=1
w+1wo=01
0.58 + 1000 = W
] When you divide by a number greater
than 1, is the answer larger or smaller
than the original number?
< Write a rule that describes how to
divide by 10, 100, or 1000,

. a) Copy and complete cach division

statement.
40+01=0
145001 =1

0.524 0001 =1

bl When vou divide by a number less
than 1, is the answer larger or smaller
than the original number?

e Write a rule that describes how to
divide by 0.1, 0.01, or 0.001.

. What is the cost for one item? Round
each answer to the nearest cent,
a) 5 juice boxes for $1.70

1

w

=

. A package of
loon sculprures
has a mass of
1.7 kg. The box
and wrapping
have a mass of
0.5 kg,

a) What is the roral mass of the loon
sculptures withourt the box and

wrapping?
1a. a) Copy and complete the pattern, &) There are 12 loon sculptures in the box.
3 100=M What is the mass of each sculprure?
3+10=0.3 18. An package of 500 sheets of paper has
j+1=1 a measured height of 51.5 mm,
3-{:7’“%: Z :] a) Estimate the thickness of one sheet

of paper.

) s the actual thickness of a sheer
of paper greater or less than your
estimate? Explain how you know.

3+ 0.001 = 3000
b) Describe how the position of the
decimal point changes.
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Practise

Most students will need to do only one question from each of the following
pairs of similar questions: #4 and #5, #6 and #7, and #8 and #9. Remind
students to expect an answer that is greater when dividing by a decimal
number less than 1.

Assessment for Learning Supported Learning

Practise » Have students who have difficulty with #4, #6, and #8

Have students do #4, #6, and explain their thinking on these questions. Clarify any

#8. Students who have no misunderstandings. Coach students through #5a), #7a),
problems with these questions and #9a), and then have them complete the remaining parts
can begin the Apply questions. | of each question on their own. Have students refer back to
the examples in the student resource. Check several times to
make sure that they understand the concepts.

Apply and Extend

Note that #11 is very similar to Example 3. Remind students to work with
the same units when dividing. In #14, students explore a pattern that is
valuable for them to grasp. You may wish to discuss this question as a class,
if you have not already reviewed the pattern. Students can then use this
pattern to help them answer #15 and #16. Note that #17 involves subtraction
of decimal numbers, and then division. You may need to remind students to
line up the decimal points if subtracting using pencil and paper.
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form a pad 2 em thick
thickness of 0.08 mm?

MATH LINK

You have saved 570
from work you did for a
neighbour and plan to
spend it doing some of
the following things.

20. How many sheets of paper will it take to

19. A box of 8 baseballs has a total mass of 21. The hours of business for a convenience
1238.4 g. If the empty box has a mass of store are displayed on the sign. The roral
89.6 g, what is the mass of one baseball? revenue for the week is $10 585,

[l > Store Hours
& s Mon.—Tues. | 9:30 a.m.— 10:00 p.m.
M L Wed. Closed
(}l 8 basebajys Thurs.=Sat. | %:00 a.m.=10:30 p.m.
\fi‘b Sun. 10:00 a.m.—5:30 p.m.

a) How many hours is the store open in
a week?
b) What is the average revenue per hour?

€ Whar is the average revenue per day?

22, Kyle is entered in a snowmobile race. He
has to do 5 laps on a 6.37-km course. His

time for each lap is 1.35 min, 1.27 min,
1.23 min, 1.37 min, and 1.22 min.
a) How long does it take him o do the
if each sheet has a 5 laps?
b) What is his average speed? Round your
answers to the nearest hundredrh.

Horseback riding: $25 per hour
$36 per hour
513 per hour
510 per hour

River rafting:
Canoeing:
Trail biking:

Math Link
Answers will vary. For example:
Plan 1 Plan 2 Plan 3
Horseback riding 25 | Horseback riding 25 | Horseback riding 0.5 x 25 = 12.50
Horseback riding 25 | River rafting 36 | River rafting 0.5 x 36 = 18.00
Trail Biking 10 | Canoeing 13 | Canoeing 2.5 x 13 =32.50
Trail Biking 10 | Trail Biking 10 63
2(25) +2(10) = 70 84 | + Trail Biking (0.7h x 10) + 7
Total—s70] |~ Canoeing _—;i Total = $70

6 minlessof — 1

Trail Biking

= (0.1 x 10)

Total = §70

Assessment
as Learning

Supported Learning

Math Learning Log
Have students answer
the following question:
« If you divide a whole
number by a number

* Have students explain the
Literacy Link on page 61 in
their own words and provide
an example.

* Encourage concrete and

between 0 and 1 is the

kinesthetic learners to

Outline how you plan to spend your 570. Use addition,

answer going to be
subtraction, multiplication, and division of decimals to

provide examples that

spend the money.

show your plan. Show at least three different ways to
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larger or smaller than
the original whole

illustrate how to divide.
 Have students provide oral

Although #17 and #19 are similar, some students may

benefit from compl

eting both of these questions.

In #18 and #20, students solve problems related to

thickness of paper.

In #20, students need to convert

between millimetres and centimetres. This Extend
question is intended to provide all students an opportunity

for success.

In #21, some students may not know the meaning of the
word revenue, although this may not necessarily affect
their ability to answer the question correctly.

Assessment

for Learning

Math Link

The Math Link on
page 67 is intended
to help students
work toward the
chapter problem
wrap-up titled Wrap
It Up! on page 77.

Supported Learning

* You may wish to have students do this Math
Link to provide them with an opportunity to
apply their understanding of decimal operations
to a personal plan to spend a set amount of
money. Have students compare their estimates
and calculations for reasonableness in each of
the three activity plans.

* Students who are having difficulty getting
started could use BLM 2-9 Section 2.3
Math Link, which provides scaffolding for
this activity.

* Observe students as they work on the Math Link
and have them mathematically justify their
chosen activities.

or written answers.

* You may wish to have
students review the part
related to Section 2.3 in
BLM 2-1 Chapter 2
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.

number? Explain
your thinking.

MATH LINK

This Math Link gives students an
opportunity to apply operations
on decimal numbers in a real-
world context.

Emphasize to students
that activities do not need to
be planned for a full hour and
that students do not need to
attempt to do every activity.
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Suggested Timing
80-100 minutes

Materials
e calculator

Blackline Masters
BLM 2-1 Chapter 2 Self-Assessment

BLM 2-10 Section 2.4 Extra Practice

Mathematical Processes

Communication

Connections

Mental Mathematics and Estimation
Problem Solving

Reasoning

Technology

NAENNNANEN

Visualization

Specific Outcomes

Order of Operations and
Decimal Numbers

Order of Operations and
Decimal Numbers

Focus on...

After this lesson,

you will be able to...

' use the order of
operations with

decimal numbers.
' solve problems
using operations
on decimals to
the thousandths
place
Carrie and Brendan visit a store in a mall after school, They are each
offered a free T-shirt if they can correctly answer a skill-testing question.
 Discuss the Math
How can you use the order of operations to solve
problems with decimal numbers?
1. Look ar the question and whart each student answered.
Who do you think will win a free T-shirt? Why?
2. Try the skill-testing question yourself, Whose answer do you agree with?
order of operations

3. In mathematics, there is an agreed upon |order of operations . Any
operations thar appear in brackets are performed first. Rewrite the
skill-testing question using brackets ro show how to ger answers of
158 and 156.4.

= brackets first

« muttiply and divide in
order from left to right

= add and subtract in
order from left to right N

Reflect on Your Findings

4. a) Some scientific and graphing calculators have the correct order

"P of operations built-in, bur others d_o not. \N:-'h_usr calculator
>, follows the correct order of operations, Carrie's or Brendan's?
B’““‘;:‘:ﬂﬂz‘:hﬁ b} Why is it important to have a specific order of operations?

@ Why is it helpful to insert brackets in an expression?

68 MHER » Chapter 2

N2 Demonstrate an understanding of the addition, subtraction, multiplication and division of decimals

(for more than 1-digit divisors or 2-digit multipliers,

the use of technology is expected) to solve problems.

1. Identify the coordinates of the vertices of the shape.

y

0 y 4 ¢ 3 X
R B
A A L~ ///

A / /

(=)
——
N\

N

o]

2. Estimate and then calculate.

a)22.5+6 b) 3.7 + 0.5
3. Five juice boxes cost $1.75. What is the cost of
one box?
4. Calculate.
a) 27.689 b) $870.49
+ 15.471 — $630.20
Mental Math

5. Use estimation to place the decimal point.
a) 87.85 + 14.60 + 73.52 = 175970
b) 4189.675 — 1501.941 = 2687734

6. Estimate $37.59 = 4.
7. Estimate 28.6 x 5.2.
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Example 1: Use the Order of Operations

The l-:.d\\'urd:a family filled up their van with 74.2 L. nf regular To change WUE
gasoline at a cost of 112.9¢/L. They also bought 4 drinks at cents to dollars,
$1.69 each and 2 ice-cream bars for §1.39 each. divide by 100.
; . 1129¢ = $1.129
a) What was the total bill before rax? L]
b) Write a single mathematical expression to show how to caleulate
the answer. Use a calculator to find the value of your expression.
Solution
a) Caleulate each ey P cost |
cost separately. " Use aTable
: i 3 74.2 12! 83.77
Gasoline 4.2 x §1.129 | §83, Refer to page il
Drinks 4 x §1.69 56,76
Ice cream 2 x 8139 $2.78
Toaal §93.31

Some calculators do
not have the order of
operations built-in,
Using the bracket keys
helps to make sure that
the caleulation is
conect.

b) Total Cost = 74.2 x §1.129 + 4 x $1.69 + 2 x §1.39

€] [ 74.2 =] 1.129 3] [ 2 =] 160 [0 E [ 2 39 [
= EEEH]

Example 2: Apply the Order of Operations
a) This statement is missing a “+" and a *+" sign. Where should the
operations go to make the statement correct?

S52M4aM21 =34

b) Write a problem thar could be solved using your statement.

Solution
a) There are two possibilities to test,
5244 = 2.1 Divide first. 5224421 Dividefirst (i
=52+ 1. Add. =1L3+21 Add. Refer to page xvi.

=34
The correct statement is 5.2 + 4 + 2.1 = 3.4,

b) Here is ane possible story.
Sangeeta walks the same distance on each
of 4 days for a total of 5.2 km.
Then she walks 2.1 km on the fifth day.
How far did Sangeera walk on days 4 and 52

2.4 Order of Operations and Decimal Numbsers « MHR L2

Activity Planning Notes

As a class, discuss the section opener. Encourage students
to describe experiences in which they or someone that they
know had to answer a skill-testing question.

Discuss the Math

This investigation emphasizes the importance of using the
order of operations to solve problems. It alerts students

to the fact that some calculators do not follow the correct
order of operations. Each student should try to rewrite the
question using brackets to show how to get answers of
158 and 156.4. Students should then work individually or
in pairs to complete the activity and discuss their findings.

During the class discussion, read the Literacy Link that
refers to parentheses. You may wish to show students
different styles of parentheses (e.g., curved, square).
Emphasize the importance of using the same style for
each bracket in a pair.

Warm-Up
1. A2, -3), B(9, —2), C(1, —8), D(5, —8)

2. a) Estimate: 4; Calculate: 3.75
b) Estimate: 8; Calculate: 7.4

. $0.35

.2)43.16  b) $240.29
. a) 175.970 b) 2687.734

. Between 7 ($35 + 5) and 10 ($40 = 4)
. Estimate: 150 (30 x 5)

N O upsdw

Discuss the Math
1., 2. Carrie answered the question correctly.

3. (6.4 +120) x 1.25 =158
6.4 4+ (120 x 1.25) = 156.4

4. a) Carrie’s calculator follows the correct order of
operations.

b) Answers may vary. For example: It is important to
get consistent and correct answers.

¢) Answers may vary. For example: Brackets indicate
which operations to do first.

Supported Learning

ESL

* Some English language learners may have difficulty with
terms, such as agreed upon and brackets. Have students
add the new terms to their dictionary.

Assessment

as Learning Supported Learning
Reflect on » Make sure that students
Your Findings understand why performing
Listen as students the operations in the order that
discuss the order of they appear does not give the
operations, or read same answer as following the
student responses order of operations.
to #4. * Some students may benefit

from applying the given

expression to a real-world
situation (e.g., an entertainer’s
wages for inflating 120 balloons
at a party).

Encourage students to
recognize that the order

of operations allows an
expression to be written in
different ways and still give
the same correct answer. For
example, 6.4 + 1.25 x 120
=1.25 x 120 + 6.4.
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Communicate the Ideas

1. No. Using the order of operations gives an answer of
4.7. Solving in order from left to right (not following
the accepted rules) gives an answer of 3.85.

2.3 X (2.8 4+ 6.4 + 4) = 13.2. Division by 4 reduces the
value, so to minimize this, the division should be done
first, then addition, and then multiplication.

3. Answers may vary. For example: Something done on
Saturday, Sunday, and the weekdays for the times shown,
or to earn the money shown.

Supported Learning

Learning Style, ESL, and Language

e In Example 1, some students may have difficulty
connecting the information on the table with the
mathematical expression. Consider displaying the items in

* The order of operations is used with operations that involve decimals.

The order of operations is as follows:

- Do the work in brackets first.

~ Multiply and divide in order from left to right.
- Add and subtract in order from left to right.

(0.75 =0.5) x (42 + 06) +7.3 =12 Brackets,

=025 x7+73-12 Multiply.
=1.754+73 - 12 Add,
=905-12 Subtract.
=7.85

* Brackets can be used to change the order of operations.

91 x2+75+25 Multiplyanddivide 9.1 % (24 7.5) = 2.5 Brackets.

=182 +3 Add. =91 %595+ 25 Multiply and divide.
=212 =86.45 + 2.5

=34.58
Communicate the Ildeas

1. Annie has been asked 1o calculate 1.7 + 6 + 2. She claims the
answer is 3.85. Do you agree? Explain why or why not.

2. Pur brackets in the following expression to ger the largest value
possible. Whar problem solving strategy did you use?

the table horizontally and then perform the calculations. 3x28+64+4

® Have students who need more practice complete #4 of
the Practise questions. It is very similar to Example 1.

3, Create a problem that could be solved using the following
expression,

25+1.25+5% 16

e For Example 2 part 1), students at the semi-concrete
level may wish to use pieces of paper or blocks to
represent operations and move them around as they
try different combinations.

e For Example 2 part b), allow students to present their
problem orally or in written form.

70 MHER « Chapter 2

Learning Style and Memory

e Some students may benefit from
using BODMAS to help remember

Example 1 on page 69 demonstrates how to calculate the total cost of
the order of operations.

multiple items. Two methods are shown: a table displaying the total cost

B ~ brackets, then for each item and a calculator keying sequence. The memory keys on a

O - order calculator could also be used to find the answer.
D - division and in order from
e} lefto rght 742 () 1.129 () 4 () 1.69

20139 (D)

A - addition and } in order from
The answer 93.3118 should appear when you press or Memory Recall.

S — subtraction left to right

Have students enter the calculator keying sequence in the example or make
up their own expression to help them determine if the order of operations is
built into their calculator.

Example 2 part a) uses the problem solving strategy of Guess and Check.
Encourage students to write out and solve each possible combination of
operations. In part b), students create a word problem that can be modelled
and solved with the mathematical statement given. You may wish to review
the scenario in the student resource to be sure all students connect the
equation to the word statements. Then, ask students to work individually
and make up their own story.

Key Ideas

Have students read the Key Ideas. Make sure that students understand the
importance of an agreed upon order of operations. They should know the
order and be able to use it to make calculations appropriately.
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For help with #4 and #5, refer to Example 1 on
page 69,

4, Jens wanted 1o go fishing, He went to the
store and purchased the following items.

) What was the total bill before tax?

b) Write a mathemarical expression
to show how to calculate the total bill
before tax. Use a caleulator find the
value of your expression,

. Sara bought a fruit smoothie each day
of the week for one week. She boughr a
medium smoothie on Tuesday and a large
one on Saturday. On each of the other
days, she bought small smoothies,

For help with #6 and #7, refer to Example 2 on
page 69,

6. Where should the two operations shown
in square brackets be placed to make each
statement true? Rewrite each statement
with the correct operations,

W25 M0l x3=147 |-, x|

b (4179 M3+ 1.5=343 [+, 4]
g (R.1M32)M2=226 [+, x|
d42M2B05=16 |- +]

~

. Where should the two operations shown
in square brackets be placed ro make each
statement true? Rewrite each starement
with the correct operations.

W 124M3 1 W17=23 [~ %]

b) (4.5 1.1) W67 =2278 [—, x|

¢ 23563 -76M25 =108 |+, x|
d) 4.1 M (3609 M124 =288 [+ x|

8. a) Make up a problem that could be
solved using the following expression.
3x15-2x125

76/

Small Medium Large
$1.09 51.49 $1.89

a) How much did she spend on smoothies make the statement true. Use each number
during the week? only once.
b) Write a mathemartical expression that B E-E:E=1

shows how to find the total cost of
her smoothies for the week, Use a
calculator to solve your expression.

b) What is the value of the expression?

9. Whar are the missing numbers?
a) W4+ 4.8 %41 =200
B 45+5+M=3
g 4xBM-0622=25

10. Fill in the numbers 0.5, 0.1, 1, and 5 10

11. Ruben wants to earn 5155 this week. His
part-time job pays $7.75 per hour. How
many hours must he work?

2.4 Order of Operations and Decimal Numbers » MHR Al

Communicate the Ideas

These questions allow students to explain their understanding of the order
of operations as it applies to operations on decimal numbers.

In #1, students review a solution that involves the order of operations.

In #2, students explore values of expressions depending on the location
of brackets. Allow students to insert brackets around two operations, but
ensure that they follow the order of operations within each pair of brackets.

If students have difficulty creating a story in #3, get them started thinking
about what one of the numbers might represent. For example, the 5 could
represent the weekdays. The other two terms could each represent one

weekend day.

Assessment as Learning Supported Learning

Communicate the Ideas
Have all students do #1, #2,
and #3.

« Ask students what answer they would get if they did not
follow the order of operations in #1. Have students show
how to change the expression if this were the intended
answer (e.g., insertion of brackets).

* Have students share their story problems for #3 with a partner
and observe their thinking and explanations for situations
where students do not agree with each other’s solution.
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Supported Learning

H 12. Joanne travels a total of 5.8 km going to 16. The table shows how long it takes each
Learnlng Style and from school each day. She goes to planet to orbir the sun.
. . school for 189 days per year. Whar is the —_——
e Give examples that reinforce the need for a set order of i e g e | APPCzimate Timeto
operations. Provide students with many opportunities school each year? —“—f——' :..w' 0.241 yeass
to practise using the order of operations with decimal 1. Charlene bought twa items for a total of Venus 0.616 years
$56.89 before tax. One of the items cost Earth 1.0 year or 365.25 days
numbers. £21.94. Whar was the cost of the other v d paama
i Mars ART days
Jupiter 4332 days
ESL 14, A tournament volleyball game is sold our, Satum 28.5 years
. . Ticket prices are shown. Which pla akes about 2 vears
e For #4, some English language learners may not be familiar ° ¥, s e it b K,
with fishing terms. Explain how lures, floats, and leaders Uolleyhalt Admission. &) How many of our years does it take
d Adutta: - M Jupiter to orbit the sun? Give your
are used. Htuddents:  §1.50 answer to the nearest hundredth.
e The Apply word problems require that students a) 1£ 80 adults and 120 students attend o Lowmany dmes does Meroury orbys
N . Ihc sunna :.'c-.\r. (u!\"L‘ }'ﬂil!’ ANSWer o
understand what mathematical operation is being asked ‘t‘ﬁ'@[‘:‘;’; What 15 the:soeal denifssin the nearest thousandeh.
i i " .
for. For example, in #14, students may not understand ) Shiow yoiue caléiilacse ke deqici for i
total admission collected. Consider assigning fewer of these fiicing the total admistics " ¥
. . €} The expenses for the volleyball game o wr:
questions for English language learners. include 3 game officials at $50 each Earth orbits the sun in approximately 365.25
. and 2 security guards ar $65 each. days. This gives an extra day, February 29, iz
e For #16, refer to the Did You Know? on page 72 to help What are the total expenses for the 4 years. A 366-day year Is called aleap year:
game?

explain orbit, which in this case means to go around the Sun.

d) How much profit will the school make? . In 2005 Bill Gates was the richest man

=

e For #20, explain that increased means more. . - for the eleventh year in a row, with an
15. A |m:ll| store is having a sale on art estimated $46.5 billion U.S. In that same
supplies. Sam bought 4 sheets of year, Canada’s three wealthiest people
Memory posterboard, 3 erasers, and 5 pencils. were:
. . fj Kenneth Thompson  $17.2 billion U.S.
e Students may wish to create their own acronym for the ) (Q Galen Weston $7.7 billion U.S.
order of operations. For example, Brackets, Multiply, ;2) i 7 Jeff Skoll $6.6 billion U.S.
Divide, Add, Subtract could become Because My Dear S s o \"fh:t s the *umk:; 'gf “:f““‘ﬂ_‘j wealth
: 5 ) of the 3 rop-ran| anadians?
Aunt saYS. #) Estimare Sam’s total cost before tax. b) What is the difference in the estimated

Is your estimate high or low? Explain

i s i oo wealth of Bill Gares and the toral of the

3 top Canadians?
b) Whar was the total cost before tax?
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* Some students may have difficulty Essential (minimum questions to cover the 1,4,6,8,9,11, 15
remembering the correct order outcomes)
of operations. -
R, The acronym BODMAS may help Typical 14,6,9, 13, 15717, 21
some students. LExtension/Enrichment 1-3,9, 10, 14, 16, 17, 22-24 )
e Students may have difficulty
knOW|r.lg which arlthmetlc Practise
operation(s) to use in word . . .
problems. In #4 and #5, students calculate the total price of several items and write an
R, Suggest that students read the expression representing the total price. Some students may not be familiar
problem carefully and then break with the fishing tackle mentioned in #4 or smoothies mentioned in #5.
up the problem into parts. Have
students estimate the answer to Since #6 and #7 are similar, some students will need to do only #6.
each part.
Assessment for Learning Supported Learning
Practise * Students who have difficulty with #4 or #6 will need
Have students complete #4 additional coaching. Have students explain their thinking
and #6. Students can then on these questions. Clarify any misunderstandings. Have
work on #8 and the other students review the examples on page 69. Have students
Apply questions. correct #4 and then try #5 on their own. Coach students
through #7a), and then have them complete the remaining
parts of the question on their own. Check several times to
make sure that they understand the concepts.
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hundredth,

of eBay.

a 7+30x05=1835

19. Add brackets to the expression
80 = 0.4 + 6 % 0.3 to get the
following answers,

a) 201.8 b) 3.75

e

Jeff Skoll is the Canadian-born co-founder

B 6+3x024+04+2-1=22

o About how many times as grea as Jeff m

Skall’s is Bill Gares” estimared wealth?
Round your answer to the nearest

22. After a 2005 earthquake, 11 410 kg of
rice were distributed in 3260 bags ro
families in the damaged area.

a) How many kilograms of rice were in
cach bag, if the bags were the same size?

b) If a family used 0.25 kg per day, how
many days would 1 bag of rice last?

18. Add brackets to make each statement true.

23. A small car rental company in Saskatoon
has four employees: Jeanne, Alice, Farek,
and Larry. The employees are paid by the
hour. Each employee is paid a different
hourly rare: $7.75, $10.50, $15.25, and
$17. This week they worked 50 h, 45 h,
42 h, and 18 h. Use the following clues to
match each employee with their hourly
wage and the number of hours worked

Supported Learning

Learning Style and Memory

® You may wish to provide BLM 2-10 Section 2.4 Extra
Practice to students who require more practice.

Learning Style and Gifted and Enrichment

e Encourage students who are working through #23 to
organize the information in the question. Remind students
that they may be given information that they cannot use
at a particular time and that they should continue working
through the question and come back to that piece of
information if necessary.

The Eagle Health Club increased its

membership this year by 89 people. There

were 567 members last year.

a) How many members are there this vear?

b} If a membership costs $189.95 per
year, estimate this year's revenue from
membership fees.

2

. Cecil, Kent, and Laura go to the
Quickstop for lunch. Cecil orders a
chicken burger and a salad, Kenrt and
Laura order small pizzas. Kent also has a
salad and Laura has an ice cream.

this week. Then, determine each

employee’s weekly wage,

* This week Larry worked the greatest
number of hours.

* Fatek carns the least amount of money
per hour,

* Alice worked less than 45 h this week.

* Jeanne earns less than $17 per hour.

* Fatek had the smallest amount of pay
for the week.

* The employee who worked 50 h this
week worked 39 h last week. Last week,

Common Errors

e In #24, some students may forget to add the thickness of
the book cover for both sides of each book (i.e., they will
only add 1 thickness of the book cover between the pages
of each book).

R, Have students think about the problem carefully and

ey
 Chicken burger §5.494
[ Sdesalad 53507
| Smallpizza $4.50,
Degeam  $1501

hmmmmmmmad

lunch?

the toal cost?

o) How much does it cost each person for

b} How much does lunch cost altogether?
o What is the shortest way to determine

look at the diagram. Ask them to explain exactly what
the question is asking them to find.

that employee earned $137.25 more
than hefshe earned this week.

. Three books stand on a bookshelf as
shown. A bookworm starts ar page 1 of
the first book and chews a straight path o
the last page of the third book. If the
thickness of each
book cover is 3.2 mm
and the thickness of
each book’s pages is
4.5 cm, how far does
the bookworm travel?
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Apply and Extend

In #9, students solve an equation for an unknown. Students will use different
strategies for solving these equations (e.g., Guess and Check). In #10,
encourage students to write out the possible equations (e.g., using a tree
diagram). Then, students can solve each expression until they find a true
statement. This will avoid students becoming frustrated by randomly trying
different combinations of numbers and not knowing what to try next.

In #18 and #19, students insert brackets to make an equation true. Some
students may find this frustrating rather than challenging. Encourage students
to determine whether they are trying to get the expression to have a greater
or a lesser value, and to try to insert the brackets accordingly. Alternatively,
students may wish to systematically place brackets until they reach the
desired value for the expression.

Assessment as Learning Supported Learning

Math Learning Log

Have students answer the

following question:

* How do you remember the
correct order of operations
in a series of decimal
number calculations?

* Have students explain why it is important to have a set
order of operations.

» Have students explain and give examples showing how
brackets can be used to change the value of an expression.

* Depending on students’ learning styles, allow them to
provide oral or written answers.

* You may wish to have students review the part related to
Section 2.4 in BLM 2-1 Chapter 2 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 Review

Suggested Timing
80-100 minutes

Materials
e calculator

Blackline Masters
BLM 2-1 Chapter 2 Self-Assessment

BLM 2-4 Section 2.1 Extra Practice
BLM 2-6 Section 2.2 Extra Practice
BLM 2-8 Section 2.3 Extra Practice
BLM 2-10 Section 2.4 Extra Practice

Supported Learning

Learning Style and Memory

e Refer students to the blackline master that provides
additional reinforcement for each section. See BLM 2-4
Section 2.1 Extra Practice, BLM 2-6 Section 2.2 Extra
Practice, BLM 2-8 Section 2.3 Extra Practice, and
BLM 2-10 Section 2.4 Extra Practice.

Learning Style

e Allow students to complete the chapter review using
any combination of verbal description, diagrams for
explanation, and written answers.

ESL, Language, and Memory
e Encourage students to use their

For #1 to #4, choose the letter representing the
term that best matches each statement.

8. Jordan has three dogs. Max has a mass of
28.2 kg. Sam is 3.15 kg heavier than Max.
The smallest dog, Lucy, is 1.8 kg lighter

. than Max. What is the total mass of the

1. The accepted order for A estimate three dogs?

finding the value of . :

. B overestimate
Ill.'lfh CXpressions

i € underestimate
2. An estimarte thar is

larger than the answer D order of
. : operations
3. An estimate that is Pe
smaller than the answer € calculare

4. To approximate an answer

2.1 Add and Subtract Decimal Numbers,
pages 44-51

w

. Without finding the answer, place the
decimal point in the correct position.
Show vour thinking.

a) 0.8 + 8.8 4 0.88 + 858 = 9848
b) 368.2 — 89.57 = 27863
€ 29.563 4+ 13.2 — 8.69 = 34073

2.2 Multiply Decimal Numbers,
pages 52-59

9. Without finding the answer, place the
decimal point in the correct position,

6. Estimare, then calculare. ) 4.5 % 1.5 = 675

4.6 + 2.35 b) 8.6 = 3.9
': B : e d: 3 ;2 s b) 4.23 x 1.9 = 80370
€, ) . . — .
¢ 29.6 x 63.8 = 188848
o 25+68—-45-27 *
fl 6.5 —3.6-0.123 10. Estimate the answer to 7.56 x 0.7,

Explain how you found your estimare.
Then, find the answer correct to
1 decimal place.

-

Replace each I with a number to
|||-'|k(: the statement true.

al 7586 bn HEEE o 4356 . .
_ + 235.79 - 1. A kitten has a mass of 1.5 kg. A large cat
36.91 983.245 32.8 has a mass 3.8 rimes that amount. Whar is
+179.04 the mass of the large car?
703.52

74 MHRs Chapter2

chapter Foldable during the
chapter review, and to add any
notes into the relevant sections.

Gifted and Enrichment

e Some students may already be
familiar with the skills handled
in this review. To provide
additional questions, go to
www.mathlinks7.ca and follow
the links.

students. Encourage s

their notebooks.

Activity Planning Notes

Have students work independently to complete the review questions. If
students encounter difficulties, they could discuss strategies with other

tudents to refer to the information in their chapter

Foldable and then to the specific section in the student resource and/or

Assessment for Learning Supported Learning

Chapter 2 Review

» Have students check the contents of the What I Need

The chapter review provides an
opportunity for students to assess
themselves by completing selected
questions in each section and checking
their answers against the answers in
the back of the student resource.

to Work On tab of their chapter Foldable and do at
least one question related to any concept, skill, or
process that has been giving them trouble.

* Have students revisit any section they are having
difficulty with prior to working on the Chapter 2
Practice Test.
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12. Ken shipped 125.4 kg of ice skates to his
brother in Nunavut. The shipping
company charged $4.25 per kilogram to
ship the skates. How much did Ken have
to pay in shipping costs?

2.3 Divide Decimal Numbers,
pages 60-67

13. Without calculating the answer, place the
decimal point in the correct position.
Show your thinking.
a) 28.4 + 0.4 = 7100
b) 39.75 + 7.5 = 530
o 251472 + 9.3 =2704

14. Estimate each answer, and then use a
caleulator to determine each answer.
a) 174.24 + 3.2
b) 656.82 = 17.8
o 199.92 + 8.4

#

Isobel bought a ball of string. She found
thar she could cur it into either 5 or 9 equal
picces without a remainder. If she cuts it
into § equal pieces, each piece is 3.69 m
long. Whar is the length of each piece if she
cuts the string into 9 equal pieces?

& =€

16. Eight equally spaced holes are to be
drilled in a board as shown in the
diagram. What is the distance
centre-to-centre berween adjacent
holes? Express your answer to the
nearest tenth of a millimetre.

I 212.6 mm

2.4 Order of Operations and Decimal

17.

=

-3

. Where should the two operations shown

. Rewrite each statement using brackets to

20. A local theatre group is putting on a

Numbers, pages 68-73

What is the value of each expression?
a 24-06+2+03x2

b) 7.64 = 715 + (1.3 x §5) 4+ 28.67
g Bi+(13+72)+41x3

in square brackers be placed to make each
statment true? Rewrite each statement
with the correct operations. to find.
al oM M4 =565 [+, 4]

b) 49M72W0.0 =418 |-, %]

o 62.32M(10.1M25) =82 [, =]

make a true statement.

a) 7.5 + 8.6 x 9.1 = 146.51

b) 45.15 + 0.8 + 1.7 x 2.2 = 39.732
g 126 -33+3+114=145

production of The Lord of the Rings.
Ticket prices are shown,

Admission
Addults: $12.50
Seniors: 5825

a) 80 adults, 30 seniors, and 50 students
attend the first performance. How
much admission is collected?

b} Show your calculator key sequence for
finding the roral,

Chapter Review s MHR 75

Assessment as Learning Supported Learning

Math Learning Log

Once students have completed the

Chapter 2 Review and prior to the

Chapter 2 Test, 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 am having difficulty with ...
— Here’s how I plan to address the
areas I am having difficulty with ...

— The form of estimation I prefer is ...

* 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 section.

* You may wish to have students refer to BLM 2—-1
Chapter 2 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.

* There are many different ways to estimate.
Encourage students to use the one that they feel
most comfortable with, but to try other methods.
They might find that some methods work better for
some types of questions and others for other types.

Common Errors

e |n #8, some students may determine the mass of each
dog and forget to find the sum of the masses. In #15,
some students may find the total length of the piece of
string and neglect to divide the string into 9 pieces. Other
students may divide a 3.69-m piece into 9 smaller pieces.

R, Have students read each question carefully and make
sure that they understand what they are being asked

* In #16, some students may not determine an answer to the
nearest tenth of a millimetre.

R, Have students review the meanings of the place values.
Ensure that students are comfortable with the vocabulary.
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Practice lest

Suggested Timing
40-50 minutes

Practice Test

Materials
e calculator For #1 to #5, choose the best answer. 10. Rewrite each statement using brackets to
----------------------------------------------------------------------- 1. Calculate 4.85 + 0.5 = 3.2 alke st aD
A 215 B 215 €215 b 0215 a) 4.5 +7.2 % 3.1 = 36.27
Blackline Masters s ik B 13X 4.5 - 09+ 62 =10.88
2. Calculate 98.2 — 4.8, e 71 4+37x2+03=72
BLM 2-1 Chapter 2 Self-Assessment AS34 8103 C 934 oM T (5> B 2 AD AT
BLM 2-11 Chapter 2Test 3. Estimate 64.12 % 18.1 by front-end 11. A Yorkshire terrier has a mass of 3.2 kg.
estimation. What is the best estimate? A Saint Bernard has a mass 28 times that
A 600 B 650 € 1200 o 1400 amount. Whar is the mass of the Saint
Bernard?
4, Calculare (39 — 1.7) = 10.
Assessment A 003738 0373 < 373 b 373
as Learning Supported Learning 5. What is the product of 8.5 x 0,7
A 595 B 1214 ¢ 595 o 1.214
Chapter 2 * Provide students with the
. Complete the statements in #6 and #7.
Self-Assessment number of questions they can _ o
R 6. A 6.65-kg package of clay is divided
Have students comfortably do in one class. evenly among 19 campers. Each camper
review their earlier Ch t least tion fi S of clay.
00s¢ at least one question 1or 12. A tennis ball has a mass of 57.3 g. -
responses on each concept, skill, or process. 7. _Tlm)f 65 hundredths and 7 renths = packagin:gsghar bolds theee balls (Y
. 1% 8 AS A Mass of 583 g. art 1s the tora.
BLM 2-1 Chapter 2 | « Have students use their S mass of an unopened package (-?
. containing three of these tennis A
Self-Assessment. responses on the practlce test 8. Withour finding the answer, place the balls? —
1 decimal point in the correct position,
?md work they Completed carlier Show your thinking. 13. Leanne buys 6.2 kg of beef steak at
in the chapter to complete a) 0.458 + 0.319 + 0.2 = 9770 $18/kg, 0.8 kg of
; 48.31 — 27.65 = 2066 shrimp at $36/kg,
the After column of this self- :' e, e i
e N total of $6.74, and &=
assessment. o) 24 x 0,083 = 19920 twoloaves of [
 Before students do the o Wt e e valie of each o French bread for
. at is the value of each expression? $2.39 cach. How
BLM 2-11 Chapter 2 TeSt’ ® 145 +89x44+2 much does she
coach them in the areas in which B 302x4+12+ 15 x2 gpeadiatiozethecs
they are having problems. 76 MHR=Chapter2
Study Guide
Question(s)  Section(s) Refer to | can...
1,2,7 2.1 Example 2 v use estimation to check if sums are reasonable
v solve problems using addition of decimal numbers
3,511 2.2 Example 2 v solve problems using estimation and multiplication of decimal numbers
4,9 2.4 Example 1 v use the order operations with decimal numbers
6 23 Example 2 v solve problems using estimation and division of decimal numbers
8 2.1 Example 1 v use front-end estimation to place the decimal in a sum and a difference
2.2 Example 1 v use front-end estimation to place the decimal in a product
23 Example 1 v use front-end estimation to place the decimal in a sum and a quotient
10, 15 2.4 Examples 1, 2 | v use the order of operations with decimal numbers
v solve problems using order of operations on decimals to the thousandth’s place
12,13, 14 2.1 Example 2 v use estimation to check if sums are reasonable
v solve problems using addition of decimal numbers
2.2 Examples 2, 3 | v solve problems using estimation and multiplication or division of decimal numbers
2.4 Example 1 v use the order of operations with decimal numbers (optional)
|\ J
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Extended Response a) Estimate the total. Do you think they
14. Tom and Michael have collected $22 to fill have enough money?
a shochox with gifts for a child overseas. b) Calculate the total. Do they have
Since this is for a charity, the store has enough money?
agreed not to charge tax. Tom and Michael ¢ Either calculare what change they
bring the following items to the cashier. should get or explain what they need ro
bag of marbi e put back and why.
glider 5399
2 oy cars 5097 each 15. Mia claims that the answer to the
‘bag of candy $1.79 following skill-testing question is 72.6.
‘toothbrush 5199

Wendy says the answer is 60.8,

824 164 =041 + 12,6

a) Who is correct? Show how you know.

b) What mistake did the other student
make?

¢ Add brackers to the expression to show
how the other answer could be found.

d) Make up a skill-testing question of your
own thar uses decimal numbers and ar
least 3 different operations. What is the
COrrect answer to your question?

«) How can you add brackets to your
question to produce different answers?

LURAP [T UP!

Plan your own one-week dream vacation. You must plan out your itinerary and
budget how much money you will need.

* Where will you go?

* Who will go with you?

= Where will you stay? Research two possible places and compare actual prices.

* What activities will you do? What is the cost of each?

* Where and what will you eat?

Create a travel report with all of your plans. Include daily activities, accommodations,
and a budget for your trip. Make sure you outline the mathematics that is needed. Try

to include realistic costs and distances travelled. Use pictures, maps, and charts to
make your report interesting and realistic.

Practice Test » MHR 7

Assessment of Learning

Chapter 2 Test

Activity Planning Notes

This practice test can be assigned as an in-class or take-home assignment.
If it is used to assist you in evaluating student progress, choose which
questions will help you make your assessment. These are the minimum
questions that will meet the related curriculum outcomes: #1, #3—#6, #8,
#9, and #13.

Answers to the Chapter 2 Practice Test are provided on BLM 2-14 Math
Links 7 Student Resource Answers.

with tests.

Supported Learning

Supported Learning

Learning Style

* You may wish to differentiate for some students the
questions you feel that they must know, the questions that
they should know, and the questions that are nice to know.

* Consider allowing students to use their chapter Foldable
After students complete the and/or a calculator.
practice test, you may wish to
use BLM 2-11 Chapter 2 Test
as a summative assessment.

* Consider using the Math Games on page 78 or
the Challenge in Real Life on page 79 to assess the
knowledge and skills of students who have difficulty
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Suggested Timing
60-75 minutes

Materials

e trip planning resources (maps, menus, activity guides,

transportation flyers, etc.)
e calculator

Blackline Masters
Master 1 Project Rubric

BLM 2-5 Section 2.1 Math Link
BLM 2-7 Section 2.2 Math Link
BLM 2-9 Section 2.3 Math Link
BLM 2-12 Chapter 2 Wrap It Up!

Supported Learning

Learning Style

e Allow students to work in small
groups. Suggest that students may
want to focus individual research
on a specific aspect of planning
the trip. Even if students research
and work with a group, they should
prepare separate reports.

Common Errors

e Some students may plan their days
unrealistically (e.g., having lunch in
a restaurant while on a boat trip).

R, Encourage students to envision
what each day will be like, where
they are spending it, and how
much time they will have between
activities. Remind students not
to plan an unrealistic number of
activities for one day. They may
need to account for travelling
time from one place to another
as well as time spent travelling
to their destination.

® Some students may only
underestimate or only
overestimate prices.

R, Have students research actual
prices of items, food, and
activities at their destination.
Suggest to students that if they
underestimate certain items
and overestimate other items,
their total budget for the trip
will be closer to the actual
amount needed.

LURAP IT P!

Plan your own one-week dream vacation. You must plan out your itinerary and
budget how much money you will need.

= Where will you go?

* Who will go with you?

+ Where will you stay? Research two possible places and compare actual prices.

+ What activities will you do? What is the cost of each?

= Where and what will you eat?

Create a travel report with all of your plans. Include daily activities, accommodations,
and a budget for your trip. Make sure you outline the mathematics that is needed. Try

to include realistic costs and distances travelled. Use pictures, maps, and charts to
make your report interesting and realistic.

Specific Outcomes

N2 Demonstrate an understanding of the addition, subtraction, multiplication
and division of decimals (for more than 1-digit divisors or 2-digit multipliers,
the use of technology is expected) to solve problems.

Activity Planning Notes

Introduce the problem and clarify the assessment criteria. Make this
Wrap It Up! as real as possible by having students research actual travel
destinations, accommodations, and activities.

Assessment of Learning Supported Learning

Wrap It Up!

This chapter problem wrap-up
allows students to apply their
knowledge of estimation and
operations on decimal numbers
by designing and planning the
itinerary and budget for a trip.

It is important for students to
present their plan with mathematical
justification in each of the areas
of the problem. Master 1 Project
Rubric provides a holistic
descriptor that will assist you in
assessing student work on this
Wrap It Up! Page 77a provides
notes on how to use this rubric for
this Wrap It Up!

* Students may need some guidance in what a reasonable
one-week trip may cost.

* You may wish to have students review the work they
have completed in the Math Links in Sections 2.1, 2.2,
and 2.3 before they begin.

« If students have not completed the Math Links earlier
in the chapter, you may wish to provide them with BLM
2-5 Section 2.1 Math Link, BLM 2-7 Section 2.2
Math Link, and BLM 2-9 Section 2.3 Math Link.

* You may wish to have students use BLM 2-12
Chapter 2 Wrap It Up!, which provides scaffolding
for the chapter problem wrap-up. If using this blackline
master, some students may need more room to record
their activities. Have them continue the chart on the
back of the worksheet.

* Observe how accurately students design, explain, and
justify the plan they have created.

76a 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 for this project.

Score/Level

5
(Standard of
Excellence)

Holistic Descriptor

Q 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 response that may
contain a minor error that does not affect
the final conclusion or outcome

* communicates clearly and supports
the conclusions

4
(Above
Acceptable)

O 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 that has
minor mathematical omissions
or
eprovides a complete response with one of
the five areas not completely addressed
or
eprovides a complete response with
no comparison

3
(Meets
Acceptable)

O 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

*chooses two different places to stay and
provides basic information for each

eprovides a response that has only basic
mathematical calculations to support
the conclusions

e lacks calculations to support the
comparison

e provides some relevant details and attempts
to present material in a creative way

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

0 Communication is weak

*addresses only one place to stay, with no
comparisons

* omits most mathematical justification

« fails to address most of the required areas

* communicates weakly

1

(Beginning)

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

0 Communication is weak or absent

eidentifies travel destination, attendees, and
activities with little mathematical support
or
*makes a start but does not carry through to
complete the calculations and conclusions
for the trip
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( Math Games

Tmi chissstnneNAbLE
Suggested Timing siemnesna
40-50 minutes
Materials
e coin
e coloured pencils (optional) Decimal Delights 592 | 02 [3443] 1.06 | 999 [ 9.14
1. Use a copy of the addiri : : - i T ettt
.......................................................................  Use a copy of the by )
. game board to play the 224 152| 91 |262(445| 16 . ?)ae:;farl‘g::u‘;\tb:’a ‘
Blackline Masters following game with a Jphcation ga
o . | board
BLM 2-13 Decimal Delights Game Boards {Tﬂ:‘n ; 732 |38.99| 81.3 | 33.6 | 37.6 | 53.1 ”
IS¢ s rules:
* Flip a coin to decide 27 |17.9 | 10.6 | 5.86 | 7.05 | 0.57
who will play first.
Supported Lea rning * Each player takes a 0.04 | 66.6 | 0.45 | 47.7 | 6.41 | 111
turn as follows:
= Choose rwo numbers
Gifted and Enrichment from the game board ] | | B | e
and cirele them.
» This game is rich in opportunity for further development. Sl b i i ok s e s
You might have students develop a new game board to 100 scores 0.
add and subtract fractions. ° 20 a0 £ o0 100

| 1 poine | 2 poines | 3 poins | 2 poines | 1 point |

» Use mental math or paper and pencil to check your opponent’s
Common Errors sum after cach turn.

+ Choose only numbers that have not yet been circled.
# The winner is the player with the most points when all the numbers
have been circled.

e Some students’ estimates may be incorrect.

RX Have students check their answers USing paper . Use a copy of the multiplication game board ro play the following
and pencil. game with a parmer.

# The numbers on the game board are the same as in the addition

M

game.
# The rules are the same as in the addition game, except that you can
Assessment use a calculator to multiply the two chosen numbers.
H H # The points scored are different than in the addition game.
for Learning Supported Learning A penduos above 1000 scores 0
. . o o1 1 10 100 1000
Decimal Delights | ¢ After students have played |1 poine | 2 poines | 3 points | 2 points | 1 point |
Have students play the game, brainstorm Winning 3. Describe how you can increase your chances of winning each game.
this game with a strategies, such as using estimation o s
. e B T
partner of similar to select numbers, which is better bbbt S T LS R _
. R s LA AT . b
math ability. than choosing numbers at random.

Specific Outcomes

N2 Demonstrate an understanding of the addition, subtraction, multiplication and division of decimals
(for more than 1-digit divisors or 2-digit multipliers, the use of technology is expected) to solve problems.

Activity Planning Notes

Explain the rules of the game by reading through the game with students.
Draw the scoring line from the instructions on the board. Make sure that
students realize how to get the maximum number of points when it is
their turn.

As a class, decide what to do if the sum or product is one of the endpoints
of the scoring ranges (e.g., for the addition game, will a sum of 40 be
awarded 2 points or 3 points?). Students may have to make other decisions
regarding rules (e.g., what to do if the answer is wrong).

Point out that the range of scores for the multiplication game is different
from that for the addition game.
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Rounding Digits and High-Tech Crime

Suppose you are employed by a bank
o search for high-tech crime, One day
you are examining the software used to
calculate the interest paid o customers.
Millions of dollars of interest are paid
out every day to these customers. You
notice a line of programming that
rounds money amounts to the nearest
cent. This is normal.

But then, you notice something strange.
5 has prog i the ded
down amounts (tenths and hundredths
of a cent, for example) to be deposited
in a secret account. You check on that
account and find that someone has

‘ d, and then withd , several
million dollars over the past year.

a) Suppose you collect 1 cent on 20 transactions per day. If you work
20 days a month, how much money would you have at the end of three
months? at the end of a year?

b) How would it be possible to collect millions of dollars from
depositing only
tenths and hundredths of a cent?

<) Why might a customer not realize whart was happening?

d) Why would the bank not realize what was happening?

e Suppose the programmer was caught and put on trial. Work with a
parmer to develop a case for the prosecution. You may wish to create
a table and prepare a presentation for the jury that would show the
effect of rounding. What would you say to the jury, who might not
know as much abour math as you do?

Specific Outcomes

N2 Demonstrate an understanding of the addition, subtraction, multiplication and division of decimals
(for more than 1-digit divisors or 2-digit multipliers, the use of technology is expected) to solve problems.

Activity Planning Notes

You may wish to use the following steps to introduce and
complete this challenge:

1. Read through Rounding Digits and High-Tech Crime
with students. Encourage students to share any stories
that they may have of high-tech crime, including any
stories in the current media. Discuss how easy it is to
steal large amounts if you take a small amount from a
very large number of people.

Suggested Timing
60-75 minutes
Materials

e calculator (optional)

Blackline Masters
Master 1 Project Rubric

Mathematical Processes

Communication

Connections

Mental Mathematics and Estimation
Problem Solving

Reasoning

Technology

NENNNNNEN

Visualization

Supported Learning

ESL and Language

e Take time to discuss the meaning of finances. Students
may find it easier to remember if they realize that the
term comes from an old French word that means “to
settle a dispute or debt” or “to bargain for!” Discuss how
the modern world of money might be related to the
earlier meaning of the term.

e Use television programs that students watch to review the
meaning of the terms prosecution and jury. Students might
wish to role-play their case in front of a jury of their peers.

Gifted and Enrichment

e Students may wish to research an actual case of high-tech
crime and consider how math was used.
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Challenge in Real Life

a) $0.20 per day x 20 days = $4
After 3 months = $12
After 1 year = $48

b) Look for an understanding that
small amounts taken from a large
number of accounts add up. For
example: $.001 from 1 000 000
accounts = $1000

¢) Customers wouldn’t realize when
fractions of a cent have been
removed because they might expect
banks to round less than half a cent
down to the lower cent.

d) Banks might expect the money to
go into some form of “slush” fund
and would not expect a programmer
to move it to a personal account.
Often, bank management might
need a computer expert to notice
such things.

e) Look for:
—table, spreadsheet, or list showing
how small amounts
can add up
— estimation and calculation of
actual amounts

2. To make this concrete, work through with students how much someone
might get in 1 month if they took 1 penny per day from 100 people. How
much would that amount to in 1 year? What if they did the same thing,
but from 1000 times that number of people? What if they took half a
cent per day from 1 million accounts? How much would that amount
to in 1 month?
3. Have students work individually on parts a) to d). Students should work
with a partner or in a small group for part e).
4. Clarify that the task is to
* calculate how much someone might get if they collected 1 cent per
transaction on 20 transactions over a period of time

* predict how it might be possible to collect large amounts by taking tiny
amounts from many accounts

* consider why such theft is not easily discovered

* prepare an explanation about how such theft works

5. Review Master 1 Project Rubric with students so that they will know
what is expected.

This challenge can be used for either Assessment for Learning or
Assessment of Learning.

Assessment for Learning Supported Learning

Rounding Digits and * Review with students how to multiply and divide by
High-Tech Crime multiples of 10 by moving the decimal point to the
Discuss the challenge with the right or left.

class. Have students work together | « Allow students to present their report either in written
to develop a response, and then form or orally.

provide individual reports. « For a second challenge, complete with teaching notes
and student exemplars, go to www.mathlinks7.ca,
access the Teachers’ Site, go to Assessment, and then
follow the links.

Supported Learning

Assessment of Learning

Rounding Digits and

High-Tech Crime

Discuss the challenge with the
class. Have students work together
to develop a response, and then
provide individual reports.

» Use Master 1 Project Rubric to assist you in assessing
student work. Page 79a 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.

78a MHR « Mathematics 7: Teacher’s Resource



The chart below shows Master 1 Project Rubric for tasks such as the
Challenge in Real Life and provides notes that specify how to identify
the level of specific answers for this project.

Score/Level

5
(Standard of
Excellence)

Holistic Descriptor

Q 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

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

Specific Question Notes

eprovides a complete and correct response
with possibly minor communication errors

4
(Above
Acceptable)

O 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

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

eprovides a complete response with a weak/
incorrect justification in parts d) or ¢)

3
(Meets
Acceptable)

O 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

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

eprovides a correct response to parts a), b),
and c), with weak or clear communication

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 part a)
with a start to part b)
or
e completes parts a) and b) with some
calculation errors
or
eprovides a correct response to parts a)
and b) with no justification

1

(Beginning)

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

O Communication is weak or absent

e provides a complete response for part a)
or
eprovides a partial response for part a)

Chapter2 « MHR 79a
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