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S Juare Rooti' and

Just for Fun

£\ :
What Do You Notice?
Follow the steps. An example is given.

Example
1. Pick a 4-digit number with different digits. 3078
2. Find the greatest number that can be made with these digits. 8730
3. Find the least number that can be made with these digits. 0378
4. Subtract the least from the greatest. 8730 — 0378 = 8352
5. Repeat steps 2, 3, and 4 with the result. 8532 — 2358 = 6174
6. Continue to repeat steps 2, 3, and 4 until you notice
(o ‘ something interesting. 7641 — 1476 = 6174

What do you notice?
Try these steps with the number 2395. What do you notice? Pick any 4-digit number.
What do you notice?

. J

f!Le’r’rer\ Symmetry

A letter has mirror symmetry if a straight line can be drawn through
the letter so that one half of the letter is a mirror image of the other half. A
The straight lines can be vertical, horizontal, or slanted.

For example, the letter A has mirror symmetry, but the letter F does not.

Which letters have mirror symmetry?

‘ Which letters have more than one line of symmetry?

K

Copyright © 2009 Pearson Education Canada.The right to 1
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tivating Prior Knowledge

Areas of Rectangles and Triangles

Area is the amount of surface a figure covers. It is measured in square units.

» To find the area of a rectangle, use the formula A = bh, where b is the base length and
h the height of the rectangle.

» To find the area of a triangle use the formula A = %bh, where b is the base length and
h is the height of the triangle.

~ Example 1

Find the area of each figure.

a)
3cm
5cm ‘

Solution 6 units
a) The figure is a rectangle with base ~ b) The figure is a triangle with base

5 cm and height 3 cm. 6 units and height 4 units.

Substitute b = 5 cm and Substitute b = 6 units and

h =3 cminto A= bh. = 4 units into A = 7 bh.

A=5cm X 3cm A:%(6units><4units)

=15 cm’ = 12 square units
The area is 15 cm’. The abbreviation The area is 12 square units.

cm? stands for “square centimetres.”

¢) The figure is a triangle with base 5 cm and height 3 cm.
Substitute b=5cmand h =3 cm into A = %bh.

A= 3(5cm X 3 cm)

=+ (15 cm?)
= 7.5 cm?
The area is 7.5 cm’. (

2 Copyright © 2009 Pearson Education Canada. The right to
reproduce this page is restricted to the purchasing school.
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1. Find the area of each figure.

a) b)
2.5
3cm
3.4
6 cm
Theareais____cm X ____ cm= The area is
o) d)
5cm
. 6 cm
5cm
1
5cm
The area is The area is % ( cm X cm) =
e) f)
5cm
8.5m
.
7 cm
The area is
. The area is
I .
54m
Copyright ® 2009 Pearson Education Canada.The right to 3
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Quick Review

The square of 5is 5 X 5 =25

We write: 5 =5 X 5=25

We say: Five squared is twenty five.

25 is a square number, or a perfect square.

» You can model a square number by drawing a
square whose area is equal to the square
number.

You can model 25 using a square with side
length 5 units.

Find the perimeter of a square with area 9 cm?.
First, find the side length of the square.
Since 3 X 3 = 9, the side length is 3 cm. So, the

16 is a perfect square because you can
create a square with area 16 square
units using square tiles.

perimeteris3cm+3cm+3cm+3cm =12 cm

» When you multiply a number by itself, you square the number.

L] L]
25 squax#e _
units 5 units
1 [
5 units
9 cm?

20 is not a perfect square because you
cannot create a square with area

20 square units using square tiles, The
4 X 5 rectangle is the closest to a
square that you can get.

4 Copyright © 2009 Pearson Education Canada. The right to
reproduce this page is restricted to the purchasing school.




1. Match each diagram to the correct square number.

a) i) 36
b) i) 81
0 iii) 16

. Complete the statement for each square number.

a) 64 is a square number because 64 = X =

b) 49 is a square number because 49 = X =

. Complete the table. The first row has been done for you.

a) |4 4 X4 16
b) |3 X
0 2 7% 7
d |11 X
. Match the area of the square with the correct side length.
a) 25 cm? i)2cm
b) 64 cm’ ii) 10 cm
c)4 cm’® iii) 5 cm
d) 100 cm? iv) 8 cm

. Use square tiles to decide whether 32 is a square number.

Copyright © 2009 Pearson Education Canada. The right to
reproduce this page is restricted to the purchasing school.




6. Use graph paper to decide whether 64 is a square number.

7. Which of the numbers are perfect squares? How do you know?

a) 81 81 is a perfect square because 81 = X =

b) 18 18 a perfect square because I draw a square with area
18 square units on grid paper.

c) 20

d) 25

8. Find the side length of the square with each area. Give the unit.

a) 49 cm’ X = 49, so the length of the side is 7 cm.

b) 900 mm’

¢ 121 cm?

d) 169 m*

9. Find the perimeter of each square.

a) side length 6 cm  Perimeter = cm + cm + cm + cm = cm
b) area 25 m’ Side length is m, because X = 25. So,
Perimeter = =

¢) area 144 m’

10. If you multiply a perfect square by a different perfect square, is the answer also a perfect
square? Give examples to explain your answer.

6 Copyright © 2009 Pearson Education Canada.The right to
reproduce this page is restricted to the purchasing school,




i

) o

>

- Quick Review

When a number is multiplied by itself, the result is a square number.
For example, 9 is a square number because 3 X 3 = 9.

A number is a square number if it has an odd number of factors.
For example, to check if 36 is a square number, first create a list of the factors of 36 in

pairs as shown: |

1 X 36

2X 18

3X 12

4X9

6 X6

Write these factors in ascending order, starting at 1:

1,2,3,4,(6), 9,12, 18, 36 | Anumberwithan

| even number of

There are nine factors of 36. This is an odd number, E factorsisnota -
. i square number, -

s0 36 is a square number. R

In the ordered list of factors, notice that 6 is the middle number, and that 6 X 6 = 36.
6 is called the square root of 36.
We write the square root of 36 as V36

Squaring and taking the square root are inverse To find the soiare of

a ndmber, maltiply the ’
number by itself

operations.
So, V36 = 6 because 6> = 6 X 6 = 36.
This means V6’ = 6

You can find a square root using a diagram of

square. The area is the square number.

36 sq.u are \/—3—6 = 6 units
units

The side length of the square is the square root
of the area.

~ Tofind the
sqdare root of a
| numben model with @
N, sauare, or make alist g
“~ Offactors. .~

L] ]
\/58 = 6 units

Copyright © 2009 Pearson Education Canada.The right to 7
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1. List the factors of each number in ascending order. Which numbers are square numbers? -
For each of the square numbers, find the square root.

a) 196:

b) 200:

c) 441:

2. For each square, state the square number and the square root.

a) b)
16 square 9 squarg
units Unis
square number square number
square root square root

3. Complete the sentence for each square root. The first one has been done for you.

a) V25 = 5 because 5> = 25 b) V49 = because = (

¢) V100 = because = d) V144 = because = '
4. Complete each sentence. The first one has been done for you.

a) V16 = 4 because 4* = 16 b) = 8 because 82 =

4] = 9 because = d) = 11 because =

5. Match each number in column 1 to the number that is equal to it in column 2,

a) V9 ) 9
b) 81 i) 97
) 3? i) V81
d 9 iv) 3
6. Find each square root.
a) V64 = b) V400 = ¢ V225= d) V324 =
7. Find the square root of each number:
a) 5= h) 8 = o l62= d) 54 =
8. Find the number whose square root is
a) 17 = b) 22 ¢ 30 (
8 Copyright © 2009 Pearson Education Canada. The right to
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A

64 square unit

I= \/1—4: units

- 8 units = \V 64 units sgquare
= 8% square units qua
unllts
I= /A units

o

» In the square:
« the side length is 8 units and the
area is 8’ square units
- the area is 64 square units and the
side length is V64 units

» In the square:
* the side length is

side length is VA

[ units and the

area is I* square units
* the area is A square units and the

units

Squares can have areas that are not square numbers.
The side length of this square is V8 cm and the area

l=\/§cm

is (V8)? = 8 cm? o
The area is 8 cm? and the side length is V8 cm.

You can find the length of a line segment AB on a grid by
constructing a square on the segment. The length AB is the

square root of the area of the square.
B

Draw an enclosing square
around the square
containing AB.

Then find the area of the
enclosing square, and
subtract the sum of the
areas of the triangles.

/

4 units

/

4 units

,,,mmw.m@f: —

i
The square of the é
square root of a !
number is that ;
number. For i
example, (N2 =2. |
\8is notawhole /
number.Itis
called an
irrational
number.

The area of the enclosing square is 4> square units = 16 square units

Each triangle has area + X 1 unit X 3 units = 1.5 square units

4 triangles have area 4 X 1.5 square units = 6 square units
The area of the square with AB as a side is f
16 square units — 6 square units = 10 square units
So, the length of AB is V10 units.

Use the formulas
A= & for the area of

asguare and A %bh

" forthe areaof p
N —_ ’rriongle.

Copyright © 2009 Pearson Education Canada. The right to
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1.

2.

10

Circle the correct answer for each question.
a) 16°=¢ 4 256 b) V100 =? 50 10 ¢ 25=: 5 625

The area of a square is given. Find its side length. Which of the side lengths are whole
numbers?

a) A=8lcmi = b) A=30cm? [=

0 A=144 mm? = d A=58m%4 =

The side length of a square is given. Find its area.

a) I=7cm, A= b) I=15m, A= ) I=V36 cm, A =
d) [=Vv50 mm, A = e) I=V24cm, A= f) 1=V121 mm, A =

Find the area of each shaded square. Then write the side length of the square.

a) Area of large square = square units
Area of each triangle = square units

Area of shaded square = area of large square — X area of each triangle

Side length =

Area of square Area of square

Side length Side length

Copy each line segment and square onto grid paper. Draw a square on each line segment.
Find the area of the square and the length of the line segment.

a) b) ()

Area of square Area of square Area of square

Length of line segment Length of line segment Length of line segment

Copyright © 2009 Pearson Education Canada.The right to
reproduce this page is restricted to the purchasing school.
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Quick Review

» To estimate the square root of a number that is not a perfect square, you can
use a number line.

1 4 9 16 25

]
T

To estimate V10: Note that V10 lies between V9 and V16. So, V10 must have a value
between 3 and 4, but closer to 3. Use trial and error and a calculator to get a closer
approximation. Round to 2 decimal places.

Try 3.3:3.3 X 3.3=10.89  too big
Try 3.2:3.2 X 3.2=10.24  too big
Try 3.1: 3.1 X 3.1 =9.61 too small
Try 3.16: 3.16 X 3.16 = 9.99 very close
V10 is approximately 3.16.

N

1. Use the number lines to complete each statement with whole numbers. The first one is
done for you.

1 4 9 16 25 36 49 64 81 100
1 2 3 4 5 6 7 8 9 10
a) V5 lies between and g A\

Find perfect

b) V20 lies between and
sqgiares close to the
¢) V55 lies between and \  [umberinside the
« 59¢are root symbol.
d) V2 lies between and -

Copyright © 2009 Pearson Education Canada. The right to
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2. Place the letter of the question on the number line below. The first one is done for you.

a) V135
10 1 12 13 14 15
a) V135 b) V201 c) V108 d) V167 e) V188
3. Which statements are true, and which are false?
a) V20 is between 19 and 21. b) 20 is between 4 and 5.
¢) V20 is closer to 4 than 5. d) V20 is between V19 and 21.

4. Which are good estimates of the square roots?

a) V19 = 4.75 b) V220 = 14.83

5. Use a calculator and the trial and error method to approximate each square root to
1 decimal place. Record each trial.

a) 20 = b) 57 = ¢) V115 = d) i75=__

6. Find the approximate side length of the square with each area.
Answer to 1 decimal place.

a) A=50cm’ b) A=125cm’ ) A=18 cm?®
§= S=__ s=

7. Which is the closest estimate of v99:9.94 or 9.95 or 9.96? How did you find out?

. What length of fencing is required to surround a square field with area 250 m*? Answer to
2 decimal places.

o]

Side length = =
Perimeter = + + + =
12 Copyright © 2009 Pearson Education Canada.The right to ya
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A right triangle has two legs that form the | hypotenuse
right angle. The side opposite the right ¢
angle is called the hypotenuse.

leg

The three sides of a right triangle form a relationship known as the Pythagorean
Theorem.

Pythagorean Theorem: The area of the square on the hypotenuse is equal to the
sum of the areas of the squares on the legs.

103 cm?

In the diagram: >

Area of square on hypotenuse:

10° cm? = 100 cm?

Areas of squares on legs:

6% cm?® + 8 cm’® = 36 cm’ + 64 cm’ 6 cm? L=
=100 cm? 1

Notice that 10* = 6* + 8.

This theorem is true for all right triangles.

You can use the Pythagorean Theorem to find the length of any side of a right
triangle when you know the lengths of the other two sides.
12
I
h
-
o 9
7 To calculate the leg with length

To calculate the hypotenuse 7, L, solve for I in this equation:
solve for h in this equation: 122 =249

t=T7 4100 144 = 1* + 81
K =49 + 100 144 -81=1"+81-81
B =149 63=1"
h =149 V63 = |

Use a calculator: i = 12.2 Use a calculator: [ = 7.9 cm

Copyright © 2009 Pearson Education Canada.The right to
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. Identify the legs and the hypotenuse of each right triangle.

a) - by ji -
g n r
. S _ -
Circle the length of the unknown side in each right triangle.

a) b) ? (4 15
8’ i? W3 7
5

VI3 89 N7 5 17 161

Find the length of the unknown side in each right triangle. Use a calculator to
approximate each length to 2 decimal places, if necessary.

a) b) 6 c)/Q\ d) 13 ( ,
12 10
N E7 |
b l

3
k= + = +

Find the length of the unknown side in each triangle. Use a calculator to approximate each

answer to 1 decimal place. lo

a) b) )

25

Copyright © 2009 Pearson Education Canada. The right to
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Quick Review

» The Pythagorean Theorem is true for right triangles only.
» To see which triangle is a right triangle, check to see if the area of the square on the
longest side is equal to the sum of the areas of the squares on the other two sides.

144 cm’ 169 cm?

13cm
12 cm

5cm

—— 25 cm?

25 cm® + 144 cm?® = 169 cm? 49 cm?® + 100 cm?® # 225 cm?

The Pythagorean Theorem applies to triangle P, but not to triangle Q.

» A set of three whole numbers that satisfy the Pythagorean Theorem is called a
Pythagorean triple. For example, 5-12-13 is a Pythagorean triple because 5* + 12* = 13

» For a right triangle:
area of square on the longest side (square C) = area of square A + area of square B

» For a Pythagorean triple a-b-c:
c=a+l

Copyright © 2009 Pearson Education Canada. The right to
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1. Fill in the blanks from the list of choices to make the sentence true.

a

) ——36m?

6 m Triangle X a right triangle because
L
100 m?
X —f 64m?
10m . .
8 m 18 is not 6+87#10 100 = 64 + 36
b)
17 cm?

Triangle Y a right triangle because

is is not 8+ 15 =17 8+ 15 17

2. Which of the following triangles are right triangles? Explain.

a) b) (4]
8§ m?
i oa -
10 m?

16 Copyright © 2009 Pearson Education Canada. The right to
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3. Determine whether the triangle with each set of side lengths is a right triangle. Justify

your answer.

a) 20 cm, 30 cm, 40 cm b) 30 mm, 40 mm, 50 mm
cm? + cm’ = cm’
cm? = cm’?
The triangle a right triangle
because
¢ 20m,21 m,29m d) 60 cm, 11 cm, 62 cm

Fill in the blanks to make the sentence true.

The set of numbers 7, 24, 25 is a Pythagorean triple because + =

Which of these sets of numbers are Pythagorean triples? Explain.

a) 10, 50, 60 b) 12, 35, 37
This a Pythagorean triple
because 10 + 507 60°

. Two numbers of a Pythagorean triple are given. Find the missing number. The numbers are

listed in ascending order.
a) 7,24,
The missing number is the of the sum of the of the first two

numbers.

b) 16, 30, o 10, , 26

Doug wants to check that a lawn he is planting is a rectangle. He measures the width of the
lawn to be 10 m, the length to be 24 m, and the diagonal to be 26 m. Is the lawn a

rectangle? Explain.
If the lawn is a rectangle, then the width, length, and diagonal form a triangle.

Copyright © 2009 Pearson Education Canada.The right to 17
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R

pp,lvy.ving the Py~tha‘_gorear‘|'Thebrem :

Quick Review

» The Pythagorean Theorem applies to right triangles.
» An algebraic equation for the Pythagorean Theorem is 1 = &’ + V?, where h is the

length of the hypotenuse and a and b are the lengths of the legs.

h?square units

a*square h
units
-
b
P square
units

» You can apply the Pythagorean Theorem to problems involving right triangles.

You can calculate how high up the wall the ladder in the diagram reaches

using the formula #* = @’ + ¥

Since the length of the ladder is the hypotenuse of the right triangle,

we label it h. The lengths of the two legs of this triangle are

labelled g and b.

Substitute b=4 and h = 10 into W* = a* + V¥

100°=a"+ 4

100 =a* + 16
100-16=a*+16-16
84 = ¢

V84 =aq

92=a

a is approximately 9.2 m. The ladder reaches
approximately 9.2 m up the wall.

h=10m

§

b=4m N

It does not matter
which leg is labelled a
and which leg is
labelled b, so long

as a and b label

the hypotenuse.

the legs and h labels

18
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1. Use the Pythagorean Theorem to check if this is a right triangle.

. 4cm
Substitute a = ,b= cand h =
into the formula ¥* = @ + P
6 cm
W= F+ = 8 cm

Circle the choices that make the sentence true.
Since * equals | does not equal a* + B, the triangle is / is not a right triangle.
For questions 2 to 5, give each length to 1 decimal place.

2. Use the equation #* = @’ + ¥ to find the length of the unknown side.

a) b) ,5&[
6 mm
h=2 9cm
10 mm
h=
h =
11 mm
0
p=2
23 mm
b= a=

3. An 8-m ladder leans against a wall. How far up the wall does the ladder reach if the foot
of the ladder is 3 m from the base of the wall? Show your work.

Identify whichis the
hypotenuse before { T
you substitute.

b=
The ladder can reach a height of , to 1 decimal place.

Copyright © 2009 Pearson Education Canada.The right to 19
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4. A ship leaves port and travels 12 km due north. It then changes direction and travels due

east for 10 km. How far must it travel to go directly back to port? 10k ;
Sketch a diagram to explain. I (
12km
The ship musttravel __ ,to 1 decimal place, to go h=?km
directly back to port.
O weather
5. A weather balloon is anchored by a cable 800 m long. balloon
The balloon is flying directly above a point that
is 100 m from the anchor. How high is the balloon
flying? Give your answer to
the nearest metre.
The balloon is flying at a height of ,
to the nearest metre, 800 m ,
=7
ANCHOR

100 m (

6. A rectangular field is 40 m long and 30 m wide. Carl walks from one corner of the field to
the opposite corner, along the edge of the field. Jade walks across the field diagonally to
arrive at the same corner. How much shorter is Jade’s shortcut?

§ Sketch a diagram
i first.

The diagonal of the field measures

Jade walks

Carl walks + =

Jade’s shortcut is - = shorter.

7. What is the length of a diagonal of a square with area 100 cm* Give your answer to
1 decimal place.

The side length of the square is the square root of , Or cm.

The diagonal of the square is the of the right triangle with sides and

The length of the diagonal of the square is , to 1 decimal place. (
20 Copyright © 2009 Pearson Education Canada. The right to
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In Your Words

Here are some of the important mathematical words of this unit.
Build your own glossary by recording definitions and examples here. The first one is done for you.

/square root \

fperfect square (square number) \
the product of a whole number multiplied

by itself
For example, 25 is 5 X 5,50 25 is a

perfect square.

\ /hypotenuse

flegs of a right triangle

\ ﬁythagorean triple

/Pythagorean Theorem

(' . List other mathematical words you need to know.

Copyright © 2009 Pearson Education Canada.The right to 21
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11 1. Circle the perfect squares. Use a diagram to support your answer.
a) 36 b) 63 o 121 d) 99
12 2. Simplify without using a calculator.
a) 8= b) V49 =
¢ 12*= d)v121 =
3. List the factors of each number in ascending order. Circle the numbers that are
perfect squares.
a) 50 b) 196
c) 84 d) 225
13 4. The area of a square is given. Find its side length. Circle the side lengths that are
whole numbers.
a) 18 cm? b) 169 cm? ¢) 200 cm?
5. Find the area of the square. Then write the side length of the square.
\\
/ Area =
/ Side length =
\
22 Copyright © 2009 Pearson Education Canada. The right to
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‘ 22 m?

Length =

1.4 7. Evaluate.

a)\/ﬁ

a)

a)

10m?

a) V8 X 8 =

8. Between which two whole numbers is each square root?

b) V18

b)

10. Circle the better estimate.
a) V75 = 8.65 or 8.66?

6. Construct a square on the line segment.
Find the length of the line segment.

b) V54 X 54 =

15  11. Find the area of each indicated square.

if necessary

c)\/%

9

9. Estimate each root in question 8 to 1 decimal place.

) V153 X 153 =

d) V135

d)

b)V90 = 9.49 or 9.50?

b)

250 cm?

150 cm?

a)

82 cm?

52 cm?

/ . 31cm?

b)

12. Find the length of each side labelled with a variable. Give answers to 1 decimal place,

[ANANERAN

16  13. Which of the following are right triangles? Justify your answer.

15 mm?

20 mm?

35 mm?
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reproduce this page is restricted to the purchasing school.




14. Circle the sets of numbers that are Pythagorean triples.

a) 10, 24, 26 b) 12,15, 20

o) 7,24,26 d) 11, 60, 61

17 15. A ship travels for 14 km toward the south. It then changes

direction and travels for 9 km toward the east. How far does

the ship have to travel to return directly to its starting point?
Answer correct to 2 decimal places.

The ship must travel

16. How high up the wall does the ladder reach? Answer correct to 2 decimal places.

11m ?

2m

24 Copyright © 2009 Pearson Education Canada. The right to
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Just for Fun

Complete this grid so that every row,
column, and 2 X 3 box contains every
digit from 1 to 6.

1|6
5
1] 514
6 312 5

There are cubes.

Modified Sudoku Cube Count
This is a modified version of a Sudoku How many cubes are in this figure?
puzzle, which originated in Japan. Look for a pattern to find the answer.

Add 'Em Up
Find the value of this expression without using a calculator. Explain your work.

1-24+3-445-6+...1+99-100=

\o

_/

Copyright © 2009 Pearson Education Canada.The right to
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 Activating Prior Knowledge | C

Using Models to Add Integers

» You can use coloured tiles to model integers.
A black tile models 1. A white tile models +1.

| B [ ]+

A black tile and a white tile combine to model 0.
They form a zero pair: (+1) + (-1) = 0 [+

| B

To add: (—4) + (-2) To add: (+5) + (-2)
Model —4 with 4 black tiles. Model +5 with 5 white tiles.
Model -2 with 2 black tiles. Model -2 with 2 black tiles.

N am

There are 6 black tiles altogether. Circle zero pairs. (
They model 6. 3 white tiles remain.
So, (—4) + (-2) =-6 They model +3.

So, (+5) + (-2) = +3
»  You can also use a number line to add integers.
Find the first integer on the number line.

* To add a positive integer, move right on the number line.
* To add a negative integer, move left on the number line.

To add: (—4) + (+2) To add: (+5) + (—4)
Start at —4. Start at +5.
Move 2 units right to add +2. Move 4 units left to add —4.

+2 -4

> < ]
5 4 3 2 1 o 0+ 42 43 44 15 46
The arrow ends at -2. The arrow ends at +1. (
So, (-4) + (+2) =2 So, (+5) + (-4) = +1
26 Copyright © 2009 Pearson Education Canada. The right to
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T ‘ 1. Use tiles to add.

a) (+1)+(+3)=___ b) (-2) +(-3) =

o (4)+(+3)=______ d) (+4) +(-2) =

2. Use a number line to add.
a) (+2)+(=2)=___ by (+11)+(-5H) = ¢ (+9) + (+7) =

d 2)+-)=____ e F2)++7)=_____ ) (+7)+(-15) =

Using Models to Subtract Integers

» To subtract, you take away tiles.
If there are not enough tiles to remove, add zero pairs.
To subtract: (=3) — (+2)
Model -3 with 3 black tiles.
To take away +2, 2 white tiles are needed.
Add 2 zero pairs of tiles to provide 2 white tiles.

Adding a zero pair is
eqlivalent to adding O.
It does not change the

value represented by the

tiles.

5 black tiles remain. They model 5.

(o ‘ So, (-3) — (+2) =5

Copyright © 2009 Pearson Education Canada. The right to 27
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» To subtract an integer on a number line, move in the opposite direction of adding the same

integer.

To subtract a positive integer, move left. ( -
To subtract a negative integer, move right.
To subtract: (+5) — (—4)

Start at +5.

Move 4 units right to subtract —4.

I
| ! | ! I ! i
A 1 1 1 T T T

+4 45 46 47 48  +9  +10

The arrow ends at +9.
So, (+5) — (-4) = +9

/

3. Subtract using a model of your choice

A (+2)-(-7)=___ b B)-H=____  5)-(5=_____ (

d (+10)-(4) =€) (-5)=(+6) ) (3)-(5=__

4. Match each description with the correct subtraction expression and answer.

Temperature Change Expression Answer
From 8°C to 3°C (=3) - (-8) -11
From 8°C to -3°C (=3) - (+8) -5
From —8°C to 3°C (+3) — (+8) +5
From —8°C to —3°C (+3) — (-8) +11

28  Copyright © 2009 Pearson Education Canada. The right to
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Quick Review

»  You can think of multiplication as repeated addition.
4 x (-3) is the same as adding —3 four times.
Asasum: (=3) + (-3) + (-3) + (-3) =-12
As a product: 4 x (-3) = -12
On a number line:

‘ /\/\/\

—13 —12 —11 —10 —9 —8 —7 —-6 —5 —3 —2 1 2 3 4 5

»  You can use tiles to multiply integers.
Let a circle represent the bank. The bank has zero value at the start.

Multiply: (+2) x (-3)
+2 is a positive integer.
-3 is modelled with 3 black tiles.
So, put 2 sets of 3 black tiles into the circle.
The 6 black tiles in the circle represent —6.
So, (+2) x (=3) = -6
»  Multiply: (-2) x (-3)
—2 is a negative integer.

-3 is modelled with 3 black tiles.
So, we need to take 2 sets of 3 black tiles from the circle. 0oooon

Add zero pairs until there are enough black tiles to remove.
Take out 2 sets of 3 black tiles.

There now are 6 white tiles left in the circle.
So, (-2) x (-3) =

1. Write a multiplication expression for each repeated addition.
a) (:2)+(2)+(=2)+(-2)+(=2) =

b) (+11) + (+11) + (+11) =

) (=5)+(=5) + (-5) =

Copyright © 2009 Pearson Education Canada.The right to
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2. Write each multiplication expression as a repeated addition. Then use a number line to find

each sum. ‘

a) (+2) x (-4) = (-4) + (-4)

b) (+5) X (+4) =

o (-3) x (+2) = (+2) x (-3)

3. Write a multiplication equation for each model. Find the product.
a) Deposit 3 sets of 2 black tiles.
3x(=2)=
b) Deposit 5 sets of 2 white tiles.

x (+2) = ' (

¢) Withdraw 2 sets of 3 black tiles.

X =

d) Withdraw 9 sets of 2 black tiles.

e) Deposit 4 sets of 3 black tiles.

4. Use a tile model to find each product.

a) (+7)x(=2)=_____ b) (+3) x (+5) =

30 Copyright © 2009 Pearson Education Canada. The right to
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() ®

o (#2)x (3= d) (-4) x (+5) =

Add enough zero pairs
to take away the
appropricate number
of white tiles.

5. Use a model to represent each product. Draw the model you used each time.

a) () x(4H)=__ b) (+2) x (-5) =

o (+7)x(+2)=____ d) (-3) x (+6) =

6. The temperature dropped 2°C each hour for 4 h. Use integers to find the total change in

temperature.
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- 'bévelobi_ng Rules toMu

B

. Quick Review

» Integers have these properties of whole numbers.

i

* Multiplyingby 0: 4 x 0=0and 0 x 4=0
So,(—4) x0=0and 0 x (-4) =0

* Multiplyingby1:4 x 1 =4and1 x4=4
So, (—4) x (+1) =—4 and (+1) x (—4) =4

* Commutative Property: 4 x 2=8and 2 x4 =28
So, (—4) x (+2) = -8 and (+2) x (—4) = -8

* Distributive Property: 4 x (2+3)=4x2+4x3 =20
S0, (—4) X [(+2) + (+3)] = (=4) x (+2) + (—4) x (+3) = —20

. » You can write the product of integers without the use of the x sign.
(—4) x (+2) can simply be written as: (—4)(+2)

» When 2 integers with the same sign are multiplied, their product is positive, (
(+2)(+3) = +6 (-2)(-3) = +6

When 2 integers with different signs are multiplied, their product is negative,
(+2)(-3) =-6 (-2)(+3) =-6

1. Find a pattern rule for each multiplication pattern.
Extend the pattern for 3 more rows.

To find a pattern rdle,
look for a patternin the

D (0 = D E3)H3) =9 infeger factors and in
(+2)(+3) = +6 (=3)(+2) = -6 ’rhe products.
(+1)(+3) = +3 (=3)(+1) = -3
OH3)=__ (=3)(0) =

(— )(+3) =
¢

32 Copyright © 2009 Pearson Education Canada. The right to
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. In this chart, write the sign of each product of multiplying 2 integers.

x positive integer negative integer

positive integer

negative integer

«  When 2 integer factors have the same sign, their product is

+  When 2 integer factors have different signs, their product is

. Find each product.

a)(+7)(-2)= b)(-4)(-3)=____ o) (-8)(+9) =
d+10)(-5)=__ )TN =_______ f) (-9)(4) =
) (-)-D=______ b0 = k) (+20)(-20) =

. Fill in the blank to make each equation true.
a) (+7) x =-35 b) X (=9) =+99 ¢ (-10) x =-320
d) X (=5) =420 e) (+7) X =-49 ) X (+13) = —65
g) X (—=15) =-180 h) (+14) x =-140 i) X (=7) =56

. Match each pattern rule with the corresponding pattern.

Complete each pattern and pattern rule.

Number Pattern Pattern Rule

-3,49,-27,+ 81,... Start at 2. Multiply by each time.

+2,-10, +50, =250, . . . Start at 1. Multiply by —10 each time.

+3,-3, ; e Start at . Multiply by -3 each time.

+1, -10, X yeus Start at 3. Multiply by -1 each time.

-1,-2,-4,-8,-16, ... Start at —1. Multiply by each time.
Copyright © 2009 Pearson Education Canada. The right to 33
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Quick Review

Division is the inverse of multiplication.
So, 10 + 5 = ? is the same as ¢ X 5 = 10.
The product means, “how many sets of 5 produce 10?”
You can “walk” a number line to model the division of two integers.
If the step size is positive, walk forward. If the step size is negative, walk backward.
The number of steps is the quotient and the direction you are facing at the end
determines its sign.
» Positive + Positive
Divide: (+8) + (+4)
Start at 0. Take steps of size 4 forward to end up at +8.

+4 +4\£

-1 0 1 2 3 4 5 6 7 8 9 10
You took 2 steps and are facing the positive end of the line. So, (+8) + (+4) = +2

>» Negative + Negative:
Divide: (-8) + (—4)
Start at 0. Take steps of size 4 backward to end up at -8.
%{ -4 -4

<4 1 i ] ] 11 } i | ] I i 3}
N~ T T T T T i)

9 8 -7 6 5 4 3 2 -1 0 1 2
You took 2 steps and are facing the positive end of the line. So, (—-8) + (—4) = +2.

» Negative -+ Positive:
Divide: (-8) + (+4)
Start at 0. Take steps of size 4 forward to end up at 8.

9 8 -7 -6 5 -4 -3 2 1 0 1 2
You took 2 steps and are facing the negative end of the line. So, (-8) + (+4) = -2.

» DPositive + Negative:
Divide: (+8) + (—4)
Start at 0. Take steps of size 4 backward to end up at +8.
+4 +4

[ il J. 1 ] I I 1 ] i Il } iy
¥ T ¥ T ¥ T I T T 1 T T i 7

-1 0 1 2 3 4 5 6 7 8 9 10
You took 2 steps. You are facing the negative end of the line. So, (=8) + (+4) = -2.
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. Write 2 related multiplication equations for each division equation.

a) (+60) + (+10) = +6 ,

b) (4+36) + (-9) =—4 ,

Q) (—45)+(-9)=+5 ,

d) (-16) + (+2) =-8 >

Suzanne wanted to model division using a number line. She started at zero and took steps
backward of size 3. She ended up at -21.

a) Ilustrate this problem using a number line.

b) Model this problem using a division equation.

¢) How many steps did Suzanne take?

. Use a number line. Find each quotient,

a) (+24) + (-8) =

b) (-20) +(-5) =

¢ (+25)+ (45) =

d) (-18) + (-9)=

Copyright © 2009 Pearson Education Canada. The right to
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4. Find each quotient.

Q) (C12)+ (4= B (1) (6)=__ o (8)+(+)=__ (

5. The water level in a well dropped 4 cm each hour. The total drop in the water level was
28 cm. Use an integer model to find out how long it took for the water level to change.

6. Use coloured tiles, a number line, or another model to clearly show your thinking. Find each

quotient.
a) (+10)+~(+2)=___ b) (-10)+(=2)=
o (+10)+(2)=____ d) (-10) + (+2) =

Compare the quotients. What do you notice?

7. The temperature dropped a total of 12°C over a 4-h period. The temperature dropped the
same amount each hour. Using a model, show the hourly drop in temperature.

36 Copyright © 2009 Pearson Education Canada. The right to
reproduce this page is restricted to the purchasing school.




/~

Quick Review

» For any multiplication of 2 different factors, there are 2 related division facts:
For 4 x 3 = 12, the related division facts are: 12 =~ 3 =4and 12 ~4=23

The same rules apply to the product of 2 integers.
For (=2)(+5) = 10, the related division facts are:

(-10) + (-=2) =45 and (-10) + (+5) =-2

by

dividend divisor quotient

» The quotient of 2 integers with the same sign is positive.
(+10) ~ (+2) = +5 (-10) +(=2) = +5

» The quotient of 2 integers with different signs is negative.
(+10) ~(-2)=-5 (-10) ~(+2) =-5

» A division expression can be written using a division sign, (—24) + (—6), or it can be
(=24)

written as a fraction, s

1. For each product, complete the 2 related division facts and name the sign of the quotient.

Multiplication Fact Related Division Facts Sign of Quotient
(+2)(+3) = +6 (+6) + (+2) =
(+6) + (+3) =
(-2)(-3) =+6 (+6) + (=2) =
(+6) + (-3) =
(+2)(-3) =-6 (-6) + (+2) =
(6)+(3)=___
(=2)(+3) =-6 (-6) + (=2) =
(-6) +~ (+3) =
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2. Use your results in question 1. Complete these 2 statements.

When 2 integers have the same sign, their quotient is . ( 3

When 2 integers have different signs, their quotient is

3. Find a pattern rule for each division pattern.
Extend the pattern 3 more rows.

To find a pattern rdle,
look for a patternin the

a) (+6) = (_2) == b) (-12) = (-4) = dividends and in the
(+4) + (=2) ==2 (=8) + (~4) = quotients.
(+2) + (-2) =-1 (—4) ~ (4) =
0)+~(2)=______ 0) ~ (-4 =

Use the last 3 rows of each pattern. Complete these statements.

When both the dividend and divisor are negative, the quotient is ) (

When the dividend is positive and the divisor is negative, the quotient is

4. Find each quotient.

a)(+15)+(-3)=____ bE32)++#H)=__  H72)+(-8) =
d) (=54) + (-9) = e) (=72) + (+6) = f) (+88) + (+11) =
9) (~42) + (-6) = h) (+108) + (+9) = i) (-56) + (+7) =

5. Use 2 of these 5 integers. Write a division fact with each quotient.
—2 +3 +12 -1 +4

a) a quotient of -2

b) the greatest quotient

) the least quotient

d) a quotient between —5 and —10

6. Use a calculator to divide.
i Look for the[-Jor
. . mke on your | (
a) (+247) + (-13)=_______ b (-851)+(37)=__ | Ca,cu,gm,t{) o
| in negative 4
(-748) _ (—1485) _ | )
<) (-68) ~— ———— d) (+33)  ——————— numbers.
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| Order of Operations with Integers

Quick Review

» The order of operations with whole numbers also applies to integers.

@ Perform operations in brackets first. B P g
@ Divide and multiply, in order, from left to right. The letters BOMAS can

Tl ) help you remember the
® Add and subtract, in order, from left to right. order of operations.

: B-Brackets
O B @ DM-Divide, Multiply
(1+2)-3X4 * AS-Add, Subtract

®B =3-3x4
® DM =3-12
® AS | =-9

» A fraction bar indicates division.
It also acts like brackets.
Evaluate the numerator and denominator separately before dividing,

12+8 20
For example, 5 —¢ =5y =-5

» If an integer does not have a sign, it is assumed to be positive: 2 = +2 /

1. Simplify.
a) 5-2-6 b) 3(8 -12)
‘ Brackets symbolize
= -6 =3 x multiplication as
' well as grouping. £
— - 3(8-12)means &
3X(8-12). @
Q) —4+2x3 d) 21 + (=7) x 5 I
=—4+ =
e) 10-[(5-3)+9] f) 8+15+ (-3)+7 9) (-3)(-8) + 24 + (~2)
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2. Match each expression with its answer.

Expression

30 + (5-10) x 2

30 + (5-10 x 2)

(30 + 5-10) x 2

30+-5-10x2
3. .Simplify.

3(5-9)
2

8 )

a)

4. Evaluate each expression. Write the letter for the answer in the corresponding blank at the

Answer

~14

b 062

bottom to find out what one wall said to the other.

g O+
(-2) X 4

2(=7+3) 8412+ 4 3(10 + 2) - (~4)
=2 =8+ =3 +
(=6)(=6) + (-4) 4% (=3) +24 + 2 5412+ 4% (=2)
193 x 4 + (-6) o8 10-32(-3)

~12 2X4
0 19 19 2 8 2 2 919 521 3119 3
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In Your Words

Here are some of the important mathematical words of this unit.
Build your own glossary by recording definitions and examples here. The first one is done for you.

G‘lteger the numbers .., -3, —Z\ Guotient \
-1,0123..

For example, 1.2 3 . are positive

integers and -1, -2, -3, .. are negative

integers. 0 is neither positive nor

regative.

Kzero pair \ Commutative property ﬂ

/zero property \ ﬂrder of operations \

List other mathematical words you need
to know.
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UhitRe View

2.1

42

1. Write each multiplication as a repeated addition. Then illustrate using coloured tiles
to find each sum.

a) (+5) x (=2) =

b) (+3) x (+5) =

d) (-4) x (+2) = (+2) x

2. Use a number line. Find each product.

a) (+5) x (1) =

b) (+3) x (+4) =

Q (=2)x (+6) =

d) (+4) x (-5) =

Copyright © 2009 Pearson Education Canada. The right to
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H

2.2

3. a) The temperature rose 2°C each hour for 6 h. Use integers to find the total change in

4.

temperature.

b) If the starting temperature was —4°C, what was the temperature after 6 h?

Show how to model (-2) x (=5). Explain why you chose that model.

Complete each statement using positive, negative, or zero.

a) The product of a positive integer and a negative integer is

b) The product of a negative integer and zero is

¢) The product of an two negative integers is

Find each product.

a) (+2)(+3) = b) (-6)(+4) =
0 (-22)(-10) = d) (+24)(-30) =
e) (-36)(-5) = f) (+42)(+3) =
g) (-81)(+2) = h) (-237)(0) =

Fill in the blank to make each equation true.

a) (-6) x =-24 b) (-9) x =427
¢ x(=3)=(=21) d (4)x___ =+424
e) (+20) x =+300 f) (-32) x =-160

Copyright © 2009 Pearson Education Canada. The right to
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23 8, Write a related multiplication equation for each division equation. /
a) (+100) + (-25) = —4 (

b) (<28) + (~7) = +4

(-15
o PF=143
(+48) _

9. Show how to model (-12) + 4.

24 10. Decide whether each quotient will be positive, negative, or zero. Then evaluate each quotient.

a) (<25)+(-5) c) (?_472)) -
b) (-36)+ (+9) do=(5) (

11. Evaluate each quotient and order the results from least to greatest.
a) (20)+(+)=__ b (18 = (-6)=___ o (+48) +(8)=___

The quotients from least to greatest are:

12. Find all of the divisors of —16. Write a division equation each time. The first one has been
done for you.

Divisor Division Equation
| (=16) + (=1) = +16
44 Copyright © 2009 Pearson Education Canada. The right to
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13. Write the next 3 terms in each pattern. Then write the pattern rule.

a) +1,—4, +16,-64, , , N
Pattern rule: Start at ___ . each time,
b) 128, +64, -32, 16, , , yoer
Pattern rule: Start at . each time.
c) -3125, +625,-125, ) ) > eee
Pattern rule: Start at . each time,.

25 14. State which operation you would do first. Do not evaluate.

a) (+8) + (-2) x (-3) b) (-20) + (—4) - (-2)

o (-2)(4-5) d 5-3+(~4)x(=2)

15. Evaluate each expression in question 14. Show all your steps.

a)

b)

d)
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16. Evaluate using the order of operations.

a) 17-4x4=

b) 48 +4-2(3-4) =

Q) 2-4x9=

d) 062

e) (-3) X (-3) + (-4) x (-4) =

f 21+20) _

(=3) X (-3)
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Operatlons w1th

Fractions

Just for Fun

(Fr'acfion Word Search )

Can you find this list of words
KIVIWIW[X O(S|E
in the word search table at the right? ) )
FIQ|P|U|IKIM|P|P|QIW
Words can be horizontal, vertical, or RIO|T|AIRIEIM|UIN Vv
diagonal. AlE|lT|wlw|r|1|U]Z]|x
SIMPLIFY FRACTION CIDIPIHIPIVIX|Y|AM
T KIH/OJA|Q|JE|NIN|L
IMPROPER MIXED IElzZILIRIEIDIWIE|G
NUMERATOR PART OMIE|E|T|P|UIZIM|Q
EQUIVALENT WHOLE {(NN|EIWIFIOIMIHW|I
T/C|S|I|M|P|L|I|F|Y

. _/

A Game for

rCompose It

Make as many words as you can from the letters of the word “fraction.” Words must
contain at least four letters. The person with the most words after 3 minutes wins!

.

(Win?rdo

Play with one or more classmates.
You will need two 8- or 10-sided dice, a pencil, and paper.
Take turns to roll the two dice. Use the 2 numbers to create a proper fraction.

The player with the larger fraction wins a point.

Q he first player to reach 10 points wins the game. J
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Activating Prior Knowledge

Equivalent Fractions

1. Write 3 equivalent fractions for each fraction.

Q) & b) % 9 %

Relating Mixed Numbers and Improper Fractions

5 . . .
» To convert 3§ to an improper fraction: » To convert 1—57 to a mixed number:
5 _345 17 _ 15,2
3 =3+5% 5 =5 t3
24 , 5 —_ 22
=% 13 =33
29
8

2. Convert each mixed number to an improper fraction.

a) 3% = b) 53 = Q) 3% = d) 2
L]
=5t

R
I

3. Convert each improper fraction to a mixed number.

2 ¥ =47 - 9 %= ) %=

Adding and Subtracting Fractions

» To add or subtract fractions with the same denominator, add or subtract the numerators.

1,2_3 2 _3_6
sT5=5% 371313
48 Copyright © 2009 Pearson Education Canada. The right to
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» To add or subtract fractions with different denominators:

¢ Use the least common multiple of the denominators as the common denominator.
* Write equivalent fractions with this common denominator.

To add —}; + % , find the least common To subtract % - -117, find the least common
multiple of 4 and 6. multiple of 8 and 12.
The least common multiple of 4 and The least common multiple of 8 and 12 is 24.
61is 12.
1 ,5_3 ,10 5 1 _15 2
itsTtn 8712724 "4

~ 13 — 13

=12 =24

» To add or subtract mixed numbers, add or subtract the fractions and then add or
subtract the whole numbers. Sometimes, you need to regroup a whole number to
subtract the fractions. Simplify if necessary.

21438 =25 +38 5L_3losl_38
=51 =45 -3%
=5+1% =12
= 655

4. Add. Write the answer in simplest form. Write improper fractions as mixed numbers.

7 1 _ 1 _
a)—l'a‘f‘g— + b) 7+%—

Q) 33 +4% = d) 22+13 =

5. Subtract. Write the answer in simplest form. Write improper fractions as mixed numbers.

3 3 _ 3 _ 1 _
a 7-10= b) §-%=
1 1 1 5
0 41 -22=41-20 d) 74-33 =
— 200 _
=3 5
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»UsingModéIs to Multi y»Frac_tiOns and

Quick Review

» Repeated addition can be written as multiplication.

1,1, 1,1, 1 _ 5.1 4,4, 4,4, 4_ 4

st3t3t3+3=5X3 ststststs=6X3
=3 — 24
=3 =%
3,2 —20 4
=373 =% t3
—12 — 42
=13 =43

6 X % = 4% can also be shown on a number line or using a rectangle.

4 4 4 4 4 4
W

——t——t+tt— ettt
0 1 2 3 4 5

™,
.

1. Write each addition statement as a multiplication statement and determine the product.

2
7

~w

5 5 _
+7+7+ = X

L

=7
I

7 7 7 7 7 _ 2
b) §+§+§+§+§— C) §+

5
a) 7

€

24,2 _ 7.7 47 7 7 1 _
+t3t3= d gr+ototatzte™

o
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2. Write the multiplication sentence represented by each number line.

5 5 5 5
3 6 3 6 2 2 2 2 2 2 2
W 5 5 5 5 5 5 %5
VTV TV VYT
Q) <At b)
0 1 2 3 4 0 2
2 2 2 2 2
3 3 3 3 3
VTV
Q)

3. Multiply. Use a model to help.

a) 3xL= b) 20 x 3 = o Zx18=
d §x10= e 6x 3= ) 2x9=

4. Match each multiplication to the correct product.

a) 2x ¢ ) 74
b) 2 of 13 i) 42
0 5x2 iif) 12
d) 9x3 iv) 32
e)—§—><7 v) 4%

5. It takes %h to frame a picture. How long will it take to frame 13 pictures?

It will take h to frame 13 pictures.

Copyright © 2009 Pearson Education Canada. The right to
reproduce this page is restricted to the purchasing school.

51




/

Quick Review

Area models are useful for visualizing multiplication.

» The area of a rectangle is length multiplied by width. —
A 5 by 3 rectangle covers 15 unit squares.
So,5 x 3 =15.

» To model 1 x 3, draw a 5 by 3 rectangle.
The rectangle has 15 equal parts. 11111

A horizontal row of 5 squares represents 3 of the rectangle. ir
. 1
+ of this row of 5 covers 1 of the 15 parts. 3
1
1,1 _ 1 3
So, 5 X3 =15-
4
» 2 horizontal rows of 5 squares represent 5 of the rectangle. — 1

g— of these 2 horizontal rows of 5 covers 8 of the 15 parts.

Wl
il

4 2 __8
SO>§X?—T§~

- S - -

1. Write the multiplication sentence modelled by the shaded region in each rectangle.

b) [ T

| Write all fractions
L in simplest form. _.:

a) i

W

o T d)

52 Copyright © 2009 Pearson Education Canada.The right to
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2, Draw an area model for each product. Then find the product.
Write all fractions in simplest form.
Models may vary.

1 3 _ 1 2 _
a) ZXZ— b)E'X§—

\

3. Tom took 5 of a pie. He could only eat  of what he took. @
What fraction of the pie did Tom eat? 2‘; S

4. Use the area model below to calculate each product.

1
[
1
N[»—l
It

W[
X
.g',_.
Il
o
X
oo
il
utjw
X
|t

Look for a pattern in the numbers. Describe a relationship between the numerator and
the denominator of each answer fraction and those of the fractions being multiplied.

5. Determine each product.

3,2 5.2 4,2 _ 2,7 _
a) x5 = b) §x3= Q 7X35= d) §x75 =
Copyright © 2009 Pearson Education Canada. The right to 53

reproduce this page is restricted to the purchasing school.




. Quick Review

. » To multiply fractions without using a model, multiply the numerators and
multiply the denominators.
3,2 _3%x2 _ 6 _3

£ X5 Tixs 20710

» If the numerators and denominators have common factors, divide by the common

factors before multiplying,
8 _ 5x8

2 12 x1s 5+5=1 8§+d4=2
5 T = - =
= AxE 12+4=3 15+5=3

T x5’

D
12 X

w
X
o

1. Multiply.

3 4 _3x4
_X_.____
a) 8 15 8 %15

is the greatest common factor for 3 and 15.
is the greatest common factor for 4 and 8.

l

O O
3 x4 _
O O
€ x 15
b) £ x7¢ = )3x%= d) & x3 = d) L x 2=
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2. Simplify before multiplying. Express products as proper fractions.

a) Ix2 = b) £ x 2= o Yx2= d) 210 =
3. Multiply.

a)%x%: b)%x—g-z c)%x%: d) 175X%(%:
4. Multiply. Estimate to check that each product is reasonable.

a) 4 X = b) 22 x2 = o Zxi= d) 2 x2 =

5. Match each multiplication to the correct product.

a) 2x3% ) 4
b) 33 i) 1
Q9 +x3 iii) 2
d 2 x2 iv) 1

6. In the school band, & of the students play the trumpet. Of these, ¢ also play the
trombone. What fractlon of the students in the band play both trumpet and trombone?

of the students in the band play both trumpet and trombone.

7. Jeremy ate + of an apple pie. Sara ate § of the remainder. What fraction of the pie did Sara eat?

of the pie was left after Jeremy had his share. So, Sara ate X = of the pie.

8. Leona spent -g— of % of her allowance on magazines. What fraction of her total allowance did

she spend on magazines? What fraction did she have left?

Leona spent of her allowance on magazines. She had 1 - = of her allowance left.
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. ,MUltiplyihQ Mixed Numberé

e

Quick Review

» An area model is often useful for visualizing a multiplication.

Multiply: 1—;— X 3%

1 3 _ 1 34113 2 1
25 x 15 —(2x1)+[2x1]+[2x4)+(2x4] : 2
—n,1.,3 .3 Ix1=2 ; 1.1
=2+5+5+3 1 x| X373
16,4 123 S A S
=g tstst3 ; :
3 2x3=3 o ~141.3_3
4 4 2 i Ny XFz=g
_ 35 : ! 2%2°%
8 . ,
_43
=43

» Another way to multiply mixed numbers is to first convert to improper fractions.

1 3l 6,25
15x3% =5 X%

B 5 6+2=3
v S+5=1
— 15
4
=33

1. Write each mixed number as an improper fraction.

a) 22 = b) 45 = 0 3%

2. Write each improper fraction as a mixed number.

a) 4 = b) = 07

56 Copyright © 2009 Pearson Education Canada. The right to
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3. a) Show the product 1¢ x 15 on the rectangle. State the product.

peat= oo ()L

N=

R e L)

B T

1
6

b) Draw an area model to show the product 2 x 1. Determine the product.

1,11
22 X 13 =
4. Multiply. Express answers as proper fractions.
a) 22x12 = b) 2t x22= o 11x3l-=
d) 24x2%= e) 42x21= f) 4ix2l=

5. George practises his guitar for 1—;— h per day on school days. On Saturdays, he increases his
practice time to 27 times his normal time. How many hours does he practise on Saturdays?
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Quick Review

A number line can be used to help divide a whole number by a fraction.

» To determine how many three-quarters there are in 6, divide 6 into quarters.

Arrange 24 quarters into groups of three.  — —, —~, "~ """V

There are 8 groups of three-quarters. 0 1 ) 3 4 5

To find % -+ 3, think of sharing %into 3 equal parts.

.1 4 1 4_ 4
Each partissof 5,0r 3 X5 =15

4 .,_ 4
S0, 53 =13

6
6+ 5 =8
» To determine how many two-thirds there are in 3, divide 6 into thirds.
Arrange 18 thirds into groups of two-thirds. AAAAY
There are 4 groups of two-thirds and one-third left over. o 1 2 3
—31- is % of %
0,3 + 5 =43

N+
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3. Use fraction circles, a number line, or a picture to determine each quotient,

a) 2+5= b) 3+ 3= Q 5+ 2= d 6+ 2=
4. Determine each quotient.

a) 2+3 = by 3+2= Q 2+3= d 2+3=

e 3+2= f) §+5= 9) §+2= hy 3+2=

6. a) Two-thirds of a bag of candies is shared equally among 6 people. What fraction of the
candies does each person receive?

Each person receives of the bag of candies.

b) How many two-thirds cup servings are in 12 cups of fruit?

There are two-thirds cup servings in 12 cups of fruit.

7. a) Write the digits 3, 4, and 12 in the boxes to obtain the greatest quotient. Is there more
than one answer?

b) Write the digits 3, 4, and 12 in the boxes to obtain the least quotient. Is there more than
one answer?

L]

= -
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- Quick Review

. There are at least two ways to divide fractions.
» Use common denominators
cides 2 o L

To divide: 7 + 5

Write the fractions with common denominator 12:
3.1 _9 . 2

ITET1T 12
How many two-twelfths are in nine-twelfths?
9+2=45

=4

No|—

{ 3.1
So, £ + ¢

a4, 2
To divide: 5 + 3

. 2. 3
The reciprocal of 5 is 7.

4,2 4.3

5% 3~ 5 2
_ 6
§ - 5
| _ 11
=13

» You can also divide by a fraction by multiplying by the reciprocal.

9 2 R e e e e e S N
a)7g T 5= 01 132137491
10 5 10 5 2 5 10 5 10
b)z——l'_ 1
3T AT 01 111517 235N
- 12 6 4 3 12 2 12 3 4 6 12
c)g_i_ p———+—————+—
3797 01 2 1 45 27 81
—_— 9 9 3 9 9 3 9 9
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3. Divide. Estimate to check that each quotient is reasonable.

. o 6 .
a) =+ 2 There are three-sevenths in six-sevenths. So, % + 2 =

8§ . 5 _ 4 .3 __ 7 .3 _
b) g+5=— s5+5= d g5 =

4. Use common denominators to determine each quotient.

a) I+ % =2+ Thereare -eighths in seven-eighths. So, Z + 1=
4 .1 _ 3.2 _ 6.1 _
b) 5 +15 = 9575 =— dgv3=

5. Divide by multiplying by the reciprocal.

9

9 .2 9 7.4 _ 5.3 _ 3.9 _
a) 7 +35=7X b) 5+5=__ o 3+g=__ d 7+3=

3 : .
6. Suppose you have 7 of a cake. How many servings of each size can you make?

a) 7 of the cake b % of the cake

) % of the cake d) % of the cake

7. How many pieces of ribbon, each —é— m long, can be cut from a ribbon % m long?

pieces of ribbon can be cut. That is 5 whole pieces of ribbon with of a piece,

or ____ m,left over.
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Quick Review

Divide: 22 +15

» Write each mixed number as an
improper fraction and then use
common denominators.

5 .q1_17.5
2 v ly=g %

_ 3 .15
- 12 12
=34 +15
34 4
= “I‘S‘,OI'ZE

» Use multiplication.
1_17 . >

5 .
25+t lg="6+1
Dividing by % is the same as

multiplying by %.

7 .3 _ 17
S0, + 3 =g X

[SIFN

2

—dzxd
€% 5

_ 34 4
= 15,0T 275

1. Write each mixed number as an improper fraction.

a) 42 = b) 3%:

2. Write each pair of mixed numbers as improper fractions with the same denominator.

Write the fraction part of each mixed number with the same denominator, :

1 _ 1
21= 4l=4

Write each mixed number as an improper fraction:

b) 32,2 0 43,2+

1 2
d) 24,1%
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3.
4~

Quick Review

» The order of operations for fractions is the same as for whole numbers.
Do the operations in brackets first.

Then divide and multiply, in order, from left to right.
Then add and subtract, in order, from left to right.

.[g_

Write the fractions in the brackets with
common denominators.

11,2 _3 .(5_2),2
Z}*‘?“ﬁ"‘{@“s]"‘?

Do the operation in the brackets first.

Divide by multiplying by the reciprocal.

6 Add.
7

2, Elise was asked to evaluate 1% - % X % Her work is shown below. Is her answer correct?

Explain.
13 +3 X

2 _
> =

4.1
37772
42 Her answer is/is not correct.
3XT
8
3
2
25
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3. Evaluate. Show all steps.

a) (—ﬁ-+-§-]><%= b) [1—ﬂ+£1+§-]_—_

4. Evaluate.

) TX5-—g+3= b 5+3+5-5=

9 §+xh s 0 BHixioi-
5. Evaluate. )

a) 3345 X25=_ b FXgTyXi=

O ot IXg= d) 33+53X13+1i=

Convert mixed
numbers to improper
fractions first;

6. Evaluate.

o 3+3)+(3+3)=__ w 2-(3-3)xi-
o Bxfiri-g- o (ge)-(3xd)-

SN
AL N
YL
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° In Your Words

Here are some of the important mathematical words of this unit.
Build your own glossary by recording definitions and examples here. The first one is done for you.

/proper and improper fractions \ Gmplest form of a fraction

proper fractions have numerator less

than denominator; improper fractions

have numerator greater than

denominator

/reciprocal of a fraction \__— ﬁnixed number

ﬂrder of operations

@otient

‘ List other mathematical words you need to know.
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‘3.1

3.2

3.3

34

70

1.

2.

U“ltReweW

Write the multiplication sentence represented by each number line.
a) ]
0 1 2 3 4

b) : T T T H T T H T T 1 : ¥ T Ll T T :
0 1 2 3 4 5 6

Shade each rectangle to show the product.

3,2 i o3
a) X% L b) 3 X%

Multiply. Estimate to check that the solutions are reasonable.

A~
X
e
il

Xz = (d)

NS
Gl

a) 2x5= b)

Claude mowed 7 of the lawn before lunch. After lunch he mowed % of the uncut lawn.

What fraction of the lawn did Claude mow altogether?

Before he started mowing after lunch, Claude had of the lawn left to mow.

Claude mowed of the lawn altogether.

Write each mixed number as an improper fraction.

a) 3%= b) 47 = 0 lig =
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|_LESSON 4
6. Multiply.

a) 33X33= b) 2£X6%= 0 I X23=

35 7. Use a model to determine each quotient.

wijw
.|.
oo

a) 4+3= h) 5+2= o)

36 8. Divide.

5 . 10 3.9 3.5
a pTO= b) 7+ = 5s+6=
37 9. Divide. Estimate to check that the quotients are reasonable.
. . ~4 3.1 _
a) 27+1%= b) 12+2% = Q 32+25=

10. A recipe for chocolate cake calls for 15 cups of chocolate chips. Hasim has 75 cups of

chocolate chips. How many cakes can he make?

Hasim can make cakes.
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38 11. On Tuesday, 55 of the grade 8 students attended the computer club meeting and 2 of
the grade 8 students attended the science club meeting. The meetings were at the same
time. What fraction of the grade 8 students attended one of the meetings? What
fraction did not attend either of the meetings?

of the grade 8 students attended one of the meetings.
of the grade 8 students did not attend either of the meetings.

12. Grace has 63 L of maple syrup that she wants to pour into 2 -L containers. How

many containers can she fill?

Grace can fill containers.

39 13. EBEvaluate.

3 7 9 _ 3 7 9] __
a) —5-+1_§X1_Z_ b) [g'f‘ﬁ)(ﬁ]—

14. Evaluate: %X (%—%}—%g:
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- Measuring PI‘ISIIIS and

Cylinders

Just for Fun

~—
Handshakes A
People are standing in a circle. Number of Number of
Each person shakes hands with every People Handshakes
other person in the circle. |
1 0
Draw a circle.
Then draw dots to represent the people. 2 1
Join any 2 dots to represent a handshake. 3 3
4
® 5
6
Record your results in the table.
7
Write a pattern for the number of handshakes.
\C A
Word Search
C/IUIB|E|EIM|SIA T
1. Find the list of words in the word search tableonthe [ TG0l F I L IHIT D1
right. Words can be horizontal, vertical, or diagonal. N5 xlclclelel1 g
ANGLE, AREA, BASE, BOX, CAPACITY, CUBE, olnlelrINlIsINIMIE
DECAGON, FOUR, HEXAGON, METRE, NETS, ONE, GlslQlUulalrR|E|AlX
PRISM, PYRAMID, RECTANGLE, SQUARE, TWO
A'EIA|B|T|A|E|R A
2. Write all unused letters in order, row by row, from left clalrplalclilT!YlG
) . to right. Separate the letters to form a phrase. ElEIRITIE I MIWIP o
DIM[{S]T|R|PIOIT|N
. .
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 Activating Prior Knowledge ¢
Area of Two-Dimensional Shapes

To calculate the area of this triangle,
use the formula Area = 4 X base X height
or A= 1bh.

Substitute b= 7.8 and h = 1.8. | 78 cm
A=2bh=1(7.8 X 1.8) =7.02

The area is about 7 cm’, to the nearest square centimetre.

@c

1. Calculate the area of each triangle.

The area is m>.

bh
b) A=+

5.6 cm

The area is

2. Calculate the area of each triangle.

m{

3.5cm

To calculate the area of a circle with diameter 14 cm, use the
formula Area = 7 X radius’ or A = 77, The diameter of the circle  -g@»
is 14 cm, so the radius is 7 cm.

1}

} For m,
} usethe wkeyon |
l a calculator.

i .

Substitute r = 7 cm.
A=mr=m X 7*= 153,938

The area is about 154 cm’, to the nearest square centimetre.
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i ; . .
' 8. Calculate the area of each circle, to the nearest square unit.

a) diameter = 24 cm

_d_LJ_
r=2=2 70—
A=mrt= The area of the circle is , to the nearest square

b) radius=9 m

A=mrt= The area of the circle is , to the nearest square
¢) diameter = 11 mm  The area of the circle is , to the nearest square
d) radius = 8 km The area of the circle is , to the nearest square

Circumference of a Circle

To calculate the circumference of a circle with diameter 4.8 cm, use the formula
Circumference = pi X diameter, or C = 7d.

Substitute d = 4.8.
C=mXd=mX48=15.080
' The circumference of the circle is about 15.1 cm, to one decimal place.

To calculate the circumference of a circle with radius 5.2 cm, use the formula
Circumference = 2 X pi X radius or C= 27r.

Substitute r = 5.2.
C=2XaXr=2X7X5.2=32673

The circumference of the circle is about 32.7 cm, to one decimal place.

4. Calculate the circumference of each circle, to one decimal place.

a) d=12cm C=mXd=amX =
The circumference of the circle is , to one decimal place.
b) r=8m C=2X7mXr=2XmX =
The circumference of the circle is , to one decimal place.
. ¢) d=5.6mm The circumference of the circle is , to one decimal place.
I d) r=3.8m The circumference of the circle is , to one decimal place.
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Exploring Nets

Quick Review

» A prism has two congruent bases and is named for its bases.
A pyramid has one base and the other faces are congruent triangles.

» A net is a diagram that can be folded to make an object.

The diagram shows a triangular The diagram shows a square
prism and its net. pyramid and its net.

/N

—__ | _—

o

1. Sketch a net for the right rectangular prism. Identify and name each face.

2. Sketch a net for the right triangular prism.
Identify and name each face.

5m
T C
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3. Which of the following diagrams is not the net of a cube?

A

B

Diagram is not the net of a cube.

4. a) Match each object to its net.

D

|

NG

A
B

b) Identify and name each face of each object.

5. Use the descriptions to identify the object that has each set of faces.

a) six congruent triangles and one hexagon
b) four congruent equilateral triangles
¢) two congruent squares and four congruent rectangles

d) two congruent triangles and three rectangles

Copyright © 2009 Pearson Education Canada.The right to
reproduce this page is restricted to the purchasing school.

77




| Creatlng | Objects from Nets

-~
Quick Review

» To determine if a diagram is a net for an object, look at each shape
and at how the shapes are arranged.

This is the net of a square pyramid.

This is not the net of a square pyramid. If the design is cut out and folded, triangles
A and B will coincide.

1. Which of the following diagrams is not the net of a right cylinder?

A B C

11 cm 11cm

Q 11 cm

The figure in part is not the net of a right cylinder. (

@,
O Ofsen O
@
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2. Is each diagram the net of an object?
(D If your answer is yes, name and describe the object.
. If your answer is no, what changes could you make so it could be a net?

a)

The diagram the net of an object.

b)

The diagram the net of an object.

I

The diagram the net of an object.

3. Name and describe the object that can be made from the net.

The object is a
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4. Identify the object that each net folds to form.

a) O b)

O

Q)

5. Describe the changes that have to be made to each diagram to make it a net. Name the
object that can be made from the new net.

a) 13
5cm
12 cm
5cm

b) 12 cm

5cm

5cm
) 5m

12m
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