] .2 Recognising Perfect Squares

o

Use a variety of strategies to identify perfect squares. J \
1. Use a tree diagram to express each number as the At-Home | Help

product of two identical numbers. The product of two identical

a) 400 ¢c) 81 numbers is a perfect square.
You can use a tree diagram to
determine if a number is a perfect
square.
For example, is 225 a perfect
square?
225

N
5 45
A
b) 196 d) 144 59
A
33
225=5X5X3X3
. =(5 X 3) X (5X3)
=156 X 15
Yes, 225 is a perfect square.
\. .
2. Calculate.
a) 102 b) 162 c) 182 d) 212

3. Express each number as a perfect square and write the final answer
in the form 2. Use a tree diagram to determine the factors.

a) 4900 b) 324 ¢) 625 d) 576
A
10 490
A
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] n 3 Square Roots of Perfect Squares

Use a variety of strategies to determine the square root Py
of a perfect square.

1. Calculate. At-Home | Help
a) V9 c) V196 The square root of a number is

one of its two identical factors.

b) V900 d) V625 For example, the square root of
100 is 10 since 10 X 10 = 100.
2. A bulletin board has an area of 1296 cm?. You can represent a square root

: . using the symbol V', under
a) Determine three possible sets of lengths and widths which the entire number is placed.

for the bulletin board. Include a diagram for each set. | o, example, V121 = 11, and is
read “the square root of 121

m X m m X m m X m
tequals n.”
=
b) Which length and width forms a square? m X m
c) How else can you determine the possible length and width of the corkboard?
3. Consider the following diagram of two rooms. What is the total perimeter of the figure?
s g q

T 8m | 25me 1
# E } s
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] . 6 The Pythagorean Theorem

Model, explain, and apply the Pythagorean theorem. /(

1. Is_this triangle a right At-Home | Help
triangle? You can use the Pythagorean
= a2 + b 20m theorem to:
* calculate the hypotenuse
12m
_2&2:_[_2_2+_/6_2 P=a?s P
[toozlflé,_l_:Zﬁ& 02=62+82
b by = B c c? =236+ 64
700 = ﬁQD 16 m c2 =100
RS = LS? __Y¢@s . \Ve= Voo

a=6m c=10m

S . : 2 ‘
Is this triangle a right triangle? ,)/ES A -

v=37-a
B =9-7

25m (25) -CL -,L(Zlf) b =81 — 49

c=9m  p_3

525 o 1"5?0/ . VE = Va2

24 m /"" (’_‘z"]

3. Which of these are Pythagorean tnples? e determine if a triangle is a right

2 2 :
a r(l')‘) (5) +(12) triangle
), 1,22, 53 b) 5, 12 13 o1 = 25 +1ud

(3°> (y>4(22)°
The hypotenuse of an right triangle is 14 cm.

How long are the legs? Include a diagram. Recall that an
isosceles right triangle has legs that are the same length.

c? = a® + a?

2. Calculate the unknown length. C -Q ? +é e

2 2 a+ b =7+ 6
(14)"= 2 (et ™) =49 + 36
2 =85
|96 = a -
T et=10
=100
a=l9¢ ~ 9.9 m 85 # 100
This triangle is not a right triangle.
o =
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] .7 Solve Problems Using Diagrams

Use diagrams to solve problems about squares and

square roots.

Draw a diagram to help you solve each problem.

1. A baseball diamond is a

Ls_qyarelwith sides of about

24 m. What is the shortest distance, to the nearest tenth,

between first base and third base?

cr=(24) +(24)?

J’ = 1152

cr 33-Ym

24 m

-'\)

5

2. Two joggers ran 3 km north, then 2 km west. What is the
shortest distance they must travel to return to their

startlng point?

C= (2% (3"
...Af +a,

¢ 2K m :

€

L =W3 ~ um.

3. The foot of a ladder is placed 1 m away from a wall.The
top of the lfdder rests 3 m up the wall. How long is the

ladder? £ = & 1-19

2
€ =

G

| O

= (DR ®

o~ 3 048m

m
4. Daisy’sTV screen is 56 cm long and 66 cm diagonally.
How wide is Daisy'sTV?

cTrasp?
(66) =(56 )" 4 p2
9355 3]36 +b*

K& cm

¢ <& Vs

f22 D> b= 3%9qm

Copyright © 2009 by Nelson Education Ltd.

IKn c

] s}q,vfj/ij pc{ﬁf

A piece of wood is 24 cm long and
18 cm wide. lan wants to cut the
wood diagonally to make two
shelf supports. What is the length
of the diagonal?

When solving word problems in
math, the following steps will
help you:

1. Understand the problem.

Draw a diagram of the
situation.

a=24cm

1
b=18cm
2. Make a plan.

Use the Pythagorean theorem
to calculate the length of the

diagonal.

3. Carry out the plan.
2=+
¢? = 24% + 1@
c? =576 + 324
c? =900

Ve? = V900

c=30cm

The length of the diagonal for
each shelf support is 30 cm.

y J

Chapter 1: Number Relationships 7

CamScanner


https://v3.camscanner.com/user/download

2 -l Multiplying a Whole Number by

a Fraction

Use repeated addition to multiply fractions by
whole numbers.

1. a) Write 4 X —g as a repeated addition sentence.

+ + + =

b) Draw a model to calculate the answer.

2. Multiply. Write your answer as a fraction and as a
mixed number.

2
X-—:
a) 7 5 or
3
X — =
b) 4 3 or

3. How much farth%r are 3 jumps of % on a number line
than 2 jumps of 5? Explain.

. 4
4. Math class is g h for three days of each school week.
How many hours of math class does a student have in

At-Home | Help

To multiply a whole number by a
fraction, you can:

Multiply using grids and counters.
3 X g means the same as 3 sets

4
of 5

1
Each square represents g so the
12 squares covered with counters

12
represent 5 -
Multiply using a number line.

Calculate 3 X g using a number
line. Write the product both as an
improper fraction and as a whole
or mixed number.

I 3 >

one week? 0 1 g2y 2
X = 3 x g = 3 x 4fifths
= 12 fifths
= 1—52 or2§
. _
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2 . 3 Multiplying Fractions

1. Draw a fraction strip model to determine the product

a1
ofsxz.

2. Match each expression with its product in the box to

the right.
3 2 .
o——. x - =
o 2%% )5
3 2 1
b) 5%3 LT
) ! X 2 iii) 2
" 56 10
3 4 R
d35*9 V5

3. a) Shade the grid to show why% X g = ;_0_

b) List two other pairs of fractions with a product of ;—2.

X X

12 Chapter 2: Fraction Operations

lk Multiply two fractions less than 1.

At-Home | Help |

To multiply% X g you can:
Use a fraction strip model.
Model g and divide each fifth into |

thirds.
(EE—— | ]

Then, to show % of each section,
colour 2 of the thirds.

DO [N PO [ [ [[[]]

X

wIN
oo

olw

Use a grid model.
Calculate the area of a rectangle
g of a unit wide and % of a unit long.

wjw

w|n
w(w

ol

The coloured rectangle has

2 X 3 = 6 squares, so its area is
1—% square units.

2,3 _ 8§
3X5=15

Multiply.

You can multiply the numerators
and the denominators. For example,
2.,3_2x3__6

3X5=3x590 75
___f

(

Copyright © 2009 by Nelson Education Ltd.
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2 5 Multiplying Fractions

Greater than 1

Multiply mixed numbers and improper fractions.

1. Estimate each product.

1 e,

a) 13 13 is close to

b) 31x6§iscloseto X =
5 8

2. Multiply the following using an area model.

11
—X1-—=
a) 15 x13=__

1 1
3=X2=
b) 5 4

3. Multiply using improper fractions.

1 1

—X3=-= X
a)25 36 or

1 1

—X3== b4
b)24 33 or

4. The product of three improper fractions is % What could
the three fractions be?

X X

N |
Il

14 Chapter 2: Fraction Operations

)

| At-Home | Help

To multiply mixed fractions,
you can:

Use an area model.
For example, to calculate the area
of a rectangle 1% units long and

2 % units wide:

1 whole

-
N
N

N -

1 1_20 .4, 5_20
There are 6 squares in a whole,
so each square is %.There are
20 squares in the coloured
rectangle.

Another way to record this is
1+1 +%=2%,0r3%,or3%

There are two wholes and 8 other
squares in the coloured rectangle.

Multiply improper fractions.
Write each mixed number as an
improper fraction and multiply as
you would with proper fractions.

1 1_4_5
1§X2§=§X§
_4Xx5
T 3x2
— 20
-6
N .

Copyright © 2009 by Nelson Education Ltd.
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2.6

Whole Numbers

Use a sharing model to represent the quotient of a
fraction divided by a whole number.

1. Use a model to show § + 4 = ¢.

2. a) How can you solve%— + 5 using multiplication of
fractions?

2
X — =
_— 3

b) Explain why this works.

Dividing Fractions by

At-Home | Help
To divide a fraction by a whole
number, you can:

Think of it as sharing. \1

For example, g + 3 tells you the
share size if 3 people share g of
something.

You cannot share % equally among
three people, so write an equivalent
fraction.

2 6

5~ 15

3. Divide.

4. g of a room has to be painted. 3 painters are going to
share the job. What fraction of the room will each painter
complete if they all paint at the same rate?

Copyright © 2009 by Nelson Education Ltd.

% are in each group,

so% +3= %
Multiply by a fraction.
2

For example, £ = 3 is the same

5
1 .¢2 Vo2 2
as30f5,or3x5 e

Divide using an equivalent
fraction, where the numerator is a
multiple of the whole number.
For example, % +3= % + 3

-2
15

Chapter 2: Fraction Operations 15
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Dividing Fractions Using a
2 .9 Related Multiplication

Divide fractions using a related multiplication.

1. Calculate. At-Home | Help

ol 2.3_ ” or To divide two fractions, you can:
§ 4 Multiply by the reciprocal.
b 4 3_ % The reciprocal is the fraction that
) 5 5 ol results from switching the
1 numerator and denominator. For
c) E TR % or example, g is the reciprocal of g.
6 3 Calculate using the reciprocal.
7 6 2.4_2.9
— = ¥ 373°-372
d) 16 20 or A
=1
. : 6 1
2. Write =, <, or > in each box. Calculate the quotients that =150r13
are greater than 2. % /
6 1 6 1
T L] 10 4
1 2 1 2
b) -+—-| |2 ETE =
RN
7 2 1 2
%55 B 8 5 __
2 1 2 1
= 2; == =
d 3 2 J 3 2

3. Why does it make sense thatg 2 % is greater than ;—5?

4. Julio delivers newspapers as his part-time job. It takes 5 % min to deliver one newspaper.

a) How many newspapers can Julio deliverin 20 min? _ + 5% =
b) How many newspapers can Julio deliver in 45 min? ___ + 5% =
¢) How many newspapers can Julio deliver in 1% h? + 5% =
418 Chapter 2: Fraction Operations Copyright © 2009 by Nelson Education Ltd.
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2. ] 0 Order of Operations

| Use the order of operations in calculations involving

| fractions.
9
1. Calculate using the rules for order of operations. At-Home | Help
al l'i— lq) . 5 ” 6 The order of operations is:
%3 3¢ 7 = . 7 * Perform the operations in the
2 - \ brackets first.
1t - & . . 5 o :
& —_— K e Divide and multiply from left
" L ! to right.
b) 3 = (l‘+ l) e & 2 ¢ Add and subtract from left
4 22‘2 & 4 -,-" to right.
gy _ _( e Write the answer as a mixed
J l EF number.
4 5 1 2 4 2= .l:‘g or example:

° s7\772 i _'——D-— T2:0 P99 2. 103 2
5)(2 —_?_ . E_E_Exﬁ'*'i Divide.
= 1 = 38 L 30 _ g =3-2x3+2 Multiply.
& _—tz_ .28 79 = &> 0= = =% —%+§ Subtract.

T Y0 T 4= < 5. 5.2
30 &= 01073
_9 ,2
d)ﬂ;(éxl’+g)—ﬂ—( (22;\\ ) =10 7t3 Add.
6 \772 4) 6 28 =Z+2
5*%--42—‘?:3+ s =g—gor1%
142" 87 "6 = S
jo_ o M y
T = HyP o285 F
g 5 & ¥ 9
5 1 2N\ 1 1 5 Q ) |

o [ = dixEho)+== - L)+ =

; (10 3 8 5) 6 _‘\;——E-“ILE &

ELUAL - Bh g 8|s UL a2
. j< ! ' 120 o~ 30
~1Ze 260\ 10 4L _,21

o= Z98) 24 5, 330

|20 D)

2 Place brackets to nPk this equatlc?h true.

Ty

Copyright © 2009 by Nelson Education Ltd.
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5.5

of Prisms

Determining the Surface Area

Poon

Develop strategies to calculate the surface area
of prisms.

o

1. Calculate the surface area of each prism.

SA‘:ZQIF‘A)-Z -{\-’-

To determine the surface area of
a prism:

- |
o Calculate the area of each side.

o Add the areas.

a) 230cm
760m 2(7 x7-6)t
76cm — 2
=¥ 14. v TL Cm
b) 9sm oamsn‘z(’{b)( £))
/ T 22 8+9&)
60om, +(9.¢€ v\B)
150m

- 418.32 cm"®

SA=2x(8cm Xx4cm)

+2 x(8cm x 3cm)

+2 X(3cm X4cm)
—84cm?+ 48cm? + 24 em?
=136 cm?

9 — 2(8’4“3") =131.27

5T - %2=230.
—————/n:— Glfz g D o

-y
‘.,

B3 ¢t

A 40cm S50cm |
" base heighi—\—“' 12.0cm
6.0cm |€1gth

base width
=2 X (5.0cm X 6.0 cm)

+2( 14248 )= 23 Qq‘GOcmx‘lZOcm

*2x( X 6.0cm X 40 cm)

= 60.0cm? + 72.0em?®
+240cm?

L = 156.0 cm?
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