A-1 Powers

A power is an expression that shows repeated multiplication.
EXAMPLE

Evaluate the power 24,

Solution
29=2X2X2X2
=16

2 is the base of the power and 4 is the exponent.

Practice
1. Write the product represented by each power. Then, evaluate the
expression.
a) 2? o 24 e 10° g) 4% i 5°

b) 2° d 3° f) 10 h) 4° ) 5

A-2 Order of Operations

You can remember the order of ~ Brackets
operations by using the memory ~ Exponents
aid “BEDMAS.” Divide and Multiply from left to right

Add and Subtract from left to right

EXAMPLE

Evaluate the integer expression (2 X 3 — 2%) + 4(6 — 1).

Solution
(2X3—=2%)+4(6—1)=(6—4)+4(5)
=2+ 20
=22
Practice
1. Evaluate using the rules for order of operations.
a) (3+6~+3) d 23*+1) =5
b) 4(2° —3 X 2) e (9+1)P°+(3+1)
o [(8+6+3)—5) f) 4[(32 —5°) — (2 - 1)]
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A-3 Adding and Subtracting Integers

The Zero Principle states that when you add opposite integers, the result is 0.

The + sign is often not used for positive integers.

EXAMPLE 1

Add (—24) + (+39) using

integer counters.

Solution

(—=24) + (+39) = 15

24 counters 39 counters
(@...0) + (@...0)
24 blue/red counters 15 counters

=(@.o. .@)O-F (o...0)

15 counters
=(o...0)

EXAMPLE 4

Subtract =2 — (—5) using

integer counters.

Solution

—2—-(-5)=3

(00)- (00000)
=(0000 0000 )- (00000)
= (N oV [08 [0V ) - (AV88W)
= (000®)

Practice

>

]

]

3

EXAMPLE 2 EXAMPLE 3 o
X

Add —24 + 39 using a Add —24 + 39 using the >

number line.

Zero Principle.

1. Represent each operation using integer counters

or a number line.

a) —6+ (—3) d)

b) 5+ (—2) e)

c —23+8 f)
2. Determine each sum.

a) —3+(-2) d

b) 2+ (—3) )

c —18+8 f)

NEL

Solution Solution
—24 + 39 =15 =24 +39=(-24+24) + 15
=0+ 15
. +39 JP =15
2 !
+——t4—t—t—FFF—1>»
-30 -20 -10 O 10 20
EXAMPLE 5 EXAMPLE 6

Subtract =15 — (—20) using Subtract —15 — (—20)

a number line. using the Zero Principle.

Solution Solution

~15 — (=20) =5 —15 — (=20) = —15 + 20

+ (=20)
15
— - (520)
—25—-20—-15—-10-5 O 5 = —15+ 20
=5
3. Determine each difference.
a) 4—(—3) d —14-(-7)
5 —(—4) b) —5—(-2) e 6—(—6)
—20 — 16 o 5—(—13) f) —43 — 4
9 -6 4. Calculate.
a) 3—(—4)+10

-6+ 4 b) -7+2—(-1)
—40 + (—15)  —5—(=3)+4
32 + (—46) d) —41+(-32) +15
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(+) X (+) = +
(+) + (+) = +

EXAMPLE 1

Multiply 4 X 3,4 X (—3),
—4 X 3,and —4 X (—3)

using integer counters.

Solution
4 X3=12

4 X (-3)=-12

—4 X 3=-12

0- (000 000 000 000)
=000 000 000 000
=000000000000

—4 X (—3) =12
0- (000 000 000 000)

Practice

A-4 Multiplying and Dividing Integers

The following patterns describe the results of multiplying or dividing

two integers:

EXAMPLE 2

Multiply 4 X 3,4 X (—3),
—4 X 3,and —4 X (—3)

using a number line.

Solution
4 X3=12

1. Represent each operation using integer counters

or a number line.
a) —2X5
b) —5 X (—4)

. Calculate each product.
a) (—3)(2)
b) (—4)(—9)
o (4)(—3)

494

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

EXAMPLE 3

Divide 12 + 3, —12 + 3,
12 = (=3),and —12 =+ (—3)

by solving the related
multiplication equations.
Solution
12+3=4
because

12 3X4=12
—12+3=—4
because

3 X (—4) = —12

-12 -9 -6 -3 0
—4X3=-12 12+ (—-3) = —4
TN TN N N because
a7 e aradli B R
0 3 6 9 12
—4 X (=3) = 12 —12+(=3) =4
because
>//‘\\}//‘\\>//‘\\}//‘\\ —3X4=—-12
—127—7/-9 —6 ) 0
3. Calculate each quotient.
a) —18 ~ (—6) d) —42 + (—14)
¢ 3 X (—6) b) —24 +6 e) 60 + (—12)
d) —6X(-9) ¢ 51+ (—17) f) —30 + (—15)
4. Evaluate.
d) (=7)(=3) a) (=5)(=5) d) (8)(4) ~ (—2)
e (5)(4) b) =56 +8 e (4)(81) + (—27)(=2)
£) (=2)(7) o (—2)(5)(—4) f) 64 = [(—4)(—4)(—4)]
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A-5 Evaluating Integer Expressions
with Several Operations

Expressions involving many integer operations are evaluated using the same
order of operations as for whole numbers.

EXAMPLE 1 EXAMPLE 2

Evaluate the expression (—2)(4) + (—3)%

Evaluate the expression

—4(=3 = 6) + (=2 + (1))

Solution
Solution (=2)(4) + (=3)*=(—2)4) + 9
—4(=3 = 6) + (=2 + (—1)) = —4(-9) + (—3) =-8+9
=36 + (—3) =1
=33
Practice
1. Evaluate using the order of operations. 2. Evaluate.
a) 5—(3—4) a) 2(—3)* — 4(—2)
b) (5-7)—(3—4) b) —4(-2)° - 3(—4)’
o —3(—4)—(-7) Q (=3 —2)*— (2 +4)
d) (3)(2) — (B +5) d) 3(—2+4) —2(—4 + 1)
e —(5-9)—-(-2)2) e 2(—1—3)"—(1+3)?
f) (4—3)—-203-4) £) 5(—2)>—3(—1—2)°

Vv xipuaddy

A-6 Adding and Subtracting Fractions

EXAMPLE 1

3 1
Add g + 5 using fraction strips.

EXAMPLE 2

3 1
Subtract 573 using fraction strips.

Solution Solution
3,1_6_5 3_1_6_5
5 2 10 10 5 2 10 10
11 1 1
= _—orl =—

10 10 10
e [ 1 1] [ [ 1]
- I

Do (1] B 11T
EEEEEEEEEE]N ENEEEEEEEE
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EXAMPLE 3

1
Add z + 2 using a grid.

Solution
3 1 21 4
T4 o=
4 7 28 28
_ 2
28
oJojole[e oJo[e[e]o]o
olojo[ele _,[olo[o[e]o[e[o
olo olojelejolo
oloje[o
EXAMPLE 5
1 1 . .
Add g + 4 using a number line.
Solution
1 1 4 3
- — = — 4+ =
3 4 12 12
_ 7
12
4 3
. 1R 12
e
0 7 1
12
EXAMPLE 7

Add 3 + — using the least common

denominator.

Solution
2 1
+

Appendix A: Review of Essential Skills and Knowledge

EXAMPLE 4

1
Subtract 2 T using a grid.

Solution
3_1_21 4
4 7 28 28
_ 17
28
o[o[o]o]o 9] o|@
ololojo|o[olo] , [o]o]olo]o]o|@
o[o]o 0 @
@
EXAMPLE 6
Subtract g — Z using a number line.
Solution
1 1_4 3
3 4 12 12
_ L
12
4
ILM
1 300
| T4 |
|l 12
-
01 1
12
EXAMPLE 8

Subtract 376 using the least

common denominator.

Solution

2 1 4 1

3 6 6 6
3 1
672

NEL



Practice

1. Represent each operation using a grid, fraction 3. Subtract. >
strips, or a number line. 5 1 7 2 3 1 %
» 24l 9 2.1 V9Ty 91575 9476 B
4 5 5 3 14 7 5 3 1 1 o
by ——— d - —= f) ——— X
b)éJré d)l—l 15 15 6 8 3 6 >
46 6 9 4. Evaluate.
1 3 301 11 Dyt 9577 9,7ty
a) — + — c —+ — e — + —
7 7 8 8 3 6 4 2 8 1 14 5
2 s 11 1 5 Do Vs Py
b) — + = d —+— f) —+—
9 9 3 9 3 12
A-7 Multiplying and Dividing Fractions
EXAMPLE 1 EXAMPLE 2 EXAMPLE 3

Multipl 2 X L

tinly =

ultiply 5 % 1o using an
area model.

Solution

The product of the
denominators indicates the
length and width of the
rectangle to create. The
product of the numerators
indicates the length and width
of the rectangle to be shaded.
2 1 2

X — = —
5 10 50

B

10

NEL

2 1
Multdiply 3 X 10 using fraction strips.

Solution

2 1 2 1
— X — is the same as — of —.
5 10 5 10

Each box representing o Must be

divided into 5 equal parts. Two of
these parts must be shaded.

This is — or — in lowest terms.
50 25
| 1
i0

L|L
10 | 10

|
IINInnm

o056 Lo [0 ][]
10110 10]10f{10] 10
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2 1
Multiply 5 X 10 by multiplying

numerators and denominators.

Solution
2 1 2 X1
_ >< —_ =
5 10 5 X 10
2 1 .
= — or — in lowest terms
50 25
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EXAMPLE 4 EXAMPLE 5 EXAMPLE 6

1 4 1 4 1
Divide — + — using Divide — + — using the least Divide — + — using
5 3 5 3 5
fraction strips. common denominator. a reciprocal.
Solution Solution Solution
4 1 12 2 4 1 12 5 4 1 4 3
— = - =-—or2- - = — = — -+ —=—X —
5 3 5 5 5 3 15 15 5 3 5 1
1 1 1 1 1 - 12 - 5 f— E 2%
|?1|?|?|?|1?| 12 2; ~ 5 %%
L s [ - [+ 1 ~ 5 %'
lI T
HEEENERRRRNEEEE
| EEENRRNEER
=gt
Practice
1. Represent each operation using an area 3. Divide.
model or fraction strips. 3. é 3.7
11 2 1 D775 AV
a) - X — o — + =
3 5 5 2 2 3 5 13
3.2 3 2 b) 7775 d e 16
by 2 x 2 P 115 8 16
45 4 3 4. Fvaluate.
2. Muldiply. NENE ) 5Ll
1 8 ¥ 303 g4
3.7 2.9 b $X5 Dy
b) — X — d — X —
4 10 3 11

A-8 Evaluating Fraction Expressions with
Several Operations

Expressions involving many fraction operations are evaluated using the
same order of operations as for whole numbers.
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EXAMPLE

3 2.1 3,1\ 2
Evaluate the fraction expression 5 s +—-X ( + > + 3

5 5 8 8
Solution
3 2 1 (3 1y 2 3 2 1 (1y 2
ot T ) 4=t 2) +2
2 5 5 8 8 3 2 5 5 2 3
3 2 1 1 2
== -+ X —+ =
2 5 5 4 3
3 1 2
=" —2X-—+=
2 4 3
3 1 2
= _ - 4=
2 2 3
2
=1=
3
Practice
1. Calculate using the order of operations.
1 1 1 1 1 1 1 1\ 2 4
e G s d (- +-———-) +=x=
T35 )(236>35
1 1 1 1 1 5 1 2 1
b) [ - ) x [+« X S-S s 4
)(23>456> © 47573 2
1 1 1 1 1 2 1\
R & e £y [Z2+-—
°)<2345>6 )(3 6)

A-9 Multiplying and Dividing Decimals

Estimate the answer before solving a decimal problem. Then, compare your

result to your prediction.

EXAMPLE 1 EXAMPLE 2
Estimate the product 0.6 X 0.5. Multiply 0.6 X 0.5 using a
Solution grid model.
1 Solution 0.5
0.6 is a little more than —and 0.5 is 30
. 2 0.6 X 05=-— 06
—, so the product will be a little 100
2 = 0.30
1 .
han— X — = —o0r 0.2
more than X574 or 0.25

NEL
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EXAMPLE 3

Multiply 0.6 X 0.5 using equivalent whole

numbers.

Solution

0.6 =6+ 10and 6 X 0.5 = 3.0.

S0,0.6 X 0.5 = 3.0 + 10
=0.3

EXAMPLE 5

Estimate the quotient 2.5 + 0.45.

Solution
1
0.45 is close to 0.5, which is >
1
Dividing by 5 is the same as

multiplying by 2. So, 2.5 + 0.45
is about 2.5 X 2 = 5.0.

Practice

1. Determine each product. Round to the nearest

hundredth if necessary.

a) 1.4 X25 d) 45X 25
b) 0.75 X 2.0 e) 3.73 X 2.17
c 325X 1.4 f) 5.81 X 1.01
500 Appendix A: Review of Essential Skills and Knowledge

EXAMPLE 4

Multiply 0.6 X 0.5 using an
algorithm.

Solution
0.6

X 0.5
30
00
0.30

EXAMPLE 6

Divide 2.5 + 0.45 using equivalent

whole numbers.

Solution

2.5 + 0.45 is the same as

0.45

2.5 2.5 X 100

© 045  0.45 X 100
_ 250

45

5.5
45)250
225

25.0

225

2.5

The remainder repeats, so the

answer is 5.5.

hundredth if necessary.
a) 837 + 3.1 d) 7.14 + 4.76

b) 15.84 + 3.2

©)

e) 24.375 + 8.125
10.25 + 4.1 f) 20.265 + 2.1

2. Determine each quotient. Round to the nearest

NEL



A-10 Expanded Form and Scientific
Notation

Expanded form is a way of writing a number that shows the value of each
digit using a power of 10.
Scientific notation is a way of writing a number as a decimal between 1 and
10, multiplied by a power of 10.
EXAMPLE 1 EXAMPLE 2
Write the number 70 120 in expanded form. Write the number 70 120 using scientific notation.
Solution Solution
70120 = 7 X 10000 + 1 X 100 + 2 X 10 The answer is 7.012 X 10* = 70120. This is because
=7X10*+1X10*+ 2 X 10 7.012 is between 1 and 10 and 104 is a power of 10.
Practice
1. Express each number in expanded form. 3. Copy and complete the table.
a) 1234 c) 10005
b) 11125 d) 1045301 Standard Scientific
Form Expanded Form Notation
2. Express each number using scientific notation.
a) 1234 ¢ 10005 451 4X10°+5x10 | 451 x10°
b) 11125 d) 1045301 +1x10°
1026

2 X 10 +5x% 10

4.72 X 10°

Vv xipuaddy

A-11 Patterns and Relationships

A geometric pattern is a sequence of figures made up of several pieces.

There is often a relationship between the number of a figure in a pattern and
the number of pieces required to build it. The pattern can be described in
various ways.

A geometric pattern:

figure 1 figure 2 figure 3
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EXAMPLE 1

Draw figure 4 in the pattern.

Solution

figure 4

EXAMPLE 3

Determine the number of squares in
figure 4 in the pattern using words

or an algebraic expression.

Solution

The number of squares seems to be
1 more than twice the figure
number. The pattern is s = 2z + 1
where s is the number of squares
and 7 is the figure number. So,
figure4 hass = 2(4) + 1 =9

squares.

Practice

1. a) Copy and complete the table of values.

EXAMPLE 2

Determine the number of squares in
figure 4 in the pattern using a table
of values.

Solution

The table of values shows the
number of squares in the first four
figures of the pattern. Figure 4 has
9 squares.

EXAMPLE 4

Determine the number of squares in
figure 4 in the pattern using a
scatter plot.

Solution

The scatter plot shows the
relationship between the figure
number and the number of squares
in the figure. Figure 4 has 9 squares.

b) Construct a scatter plot that represents the

pattern.

502
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Figure | Number of
Number | Squares
1 3
2 3+2=5
3 5+2=7
4 7+2=9

Number of Squares
vs. Figure Number

o
1

T T TR TR TR N N S |
~e

Number of squares, s
O N WAUTONN 000

12345
Figure number, n

2. a) Describe the pattern rule using an algebraic
expression. Represent the figure number

Figure Number of as 7. Represent the number of toothpicks
Number Figure Counters in the figure as
| : EN RN
— LY
5 ° figure1 figure2  figure3
.:. b) Construct a table of values that shows the
3 ° toothpicks required to build the first five
eegee figures in the pattern.
c) Construct a scatter plot that represents the
4 pattern.
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A-12 The Cartesian Coordinate System

A Cartesian coordinate system uses a horizontal number line (the x-axis) and >
a vertical number line (the y-axis) to determine the coordinates of points. %
1)
S
EXAMPLE Q
X
Determine the location and the signs A y-axis >
of the coordinates of each point. quadrant || A quadrant |
Solution 3 JAR,3)
D(-3, 2 E(O, 2
Signs of (3.2) 5 4HO2) T
Point | Location Coordinates (x, y) 14 / origin(0, 0)
A quadrant | (+,+) . =H(_4.’ o —— 5(3' 9) X._aX's
. oty - 5 4 3 2 - 1 2 3 4 5
quaaran , = [} -1o _
(-3, -1) GG
C quadrant Ill (= =) -2 *B(2,-2)
D quadrant Il (=, +) -3
Eand G | y-axis 0, -4
Y ©.9) quadrant Il quadrant IV
Fand H | x-axis (x,0) =R
Practice
1. Write the coordinates of each point shown in 2. Plot each point on a Cartesian coordinate system.
the graph. a) (2,3) d (5,0)
B b) (0,0) e (—4,—06)
617 ¢ 9 (0,-3) f) (7.2)
57 3. Answer the following questions about the points
4 in the previous question.
L] a) Which points are on an axis? Which axis?
b) In which quadrant is each point not on an
. 27 axis located?
? b - c x 4 Suat the coordinates of a point that satisfies
AT YEYEC AR YR ED g : each set of conditions.
- a) The point is in quadrant I. The x-coordinate
B is greater than the y-coordinate.
L -2 . .
£ b) The point is on the x-axis between
37 ) quadrants II and III.
-4 ¢) The point is in quadrant III. The x- and
y-coordinates have the same value.
d) The point is in quadrant II. The y-coordinate

NEL
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is the square of the x-coordinate.
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A-13 Equations

An equation is a statement that two mathematical quantities or expressions
have the same value.

A solution to an equation is a value for which the equation is true.
Solutions to equations can be found in different ways.

EXAMPLE 1 EXAMPLE 2

Solve the equation 37 + 2 = 17 Solve the equation 37 + 2 = 17

using inspection and logical using systematic trial.

reasoning. solution

Solution

32+ 2 =17 n 3n + 2 Comparison to 17
That means 3z = 15. 10 | 3(10) + 2 = 32 | too big

So, n must be 5.
41 3(4) +2 =14 | too small

5| 3(5) +2 =17 | correct

The answer is 7 = 5.

EXAMPLE 3 EXAMPLE 4

Estimate the solution to the equation  Solve the equation 3z + 2 = 17

3n + 2 = 17 by using a graph. using a balancing strategy.
Solution Solution
3n+ 2vs.n mt2=17 /—nn
. n
r mt2-2=17-2 JUCk
251
20+
N - =
+ 154 371—15 n‘n‘n
- 3n+3=15+3
10
5_
0 ———— - The answer is 7 = 5.
1 2 3 4 5
n

From the graph, 7 is about 5.
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Practice

1. Solve. 3. Solve. >
a) n+3=7 d 9+¢=3 a) 2k+1=7 e 4p— 3= %
b) f+5=2 e) n—4=7 b) 6+ 3k =27 f) —6=8—-"7v o
¢ 9=3+«x f) z—2=13 ¢ 18=4a—2 g 3h—4=—4 o

— _ _ — b

. Solve. d 11=2-3 h) 4y -2 >

a) 2x=06 d) —4m =20 4. Solve.
b) 3n =18 & —30 =6h D im=4 d 20 = 24
c) 4c= —16 f) —25= —5a g 5 8
Ze=1 2y =30
b) 46 5 e) 8y 3
3 -3
c) —6—4/7 f) llc 0

A-14 Ratios and Rates

Ratios compare quantities measured with the same units or no units at all.

Rates show how one quantity changes with respect to the other.

Both ratios and rates can be written using “:” to separate the terms, or as

fractions.

A proportion is an equation that states that two ratios or two rates are

equivalent.
EXAMPLE 1 EXAMPLE 2
Provide examples of a ratio and a rate. Determine the n;issing-value in
Solution the proportion 23 = o7
A ratio example: Suppose a bag contains  gplution
40 green and 60 red jelly beans. The ratio o n
of green to red is 40 : 60. This simplifies 3 ~ 9
to4:6or2:3 inlowest terms. 2 2x4
A rate example: Suppose a car travels 23 23X 4
40 km in 60 min. The rate at which the _ 8
distance is covered in terms of time is 92

40
the speed and it is 0 km/min. This

2
simplifies to a unit rate of 3 km/min.

NEL

The missing value is 8.
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Practice

1. Write each ratio in lowest terms. 3. Calculate each missing term.

a) 4:8 d) 12:42 D 2:5—m:10 o +-8
s 7 W

b) 6:18 e — _ 5_ 1
b :7=10:21 d —=—

) 8:20 £) 42 4. Express each comparison as a rate.

a) 4 tins for $2
b) $75 for 8 h work
c) $4 for 3 novels

d 79kmin4h

e) 3 goals for 4 shots

f) 17 min to deliver
23 papers

2. Write each comparison as a ratio.
c) 25mto5cm
d) 15sto 1 min

a) 7mmto3cm
b) 17sto 1 min

A-15 Percent

) ] percent part
A percent is a ratio of the form = .
100 whole amount
EXAMPLE 1 EXAMPLE 2

Write a ratio or a fraction as a

percent.

Solution

For example,

Calculate 6% of 120 using a proportion.

Solution
6:100 = M:120
Multiply 6 by 1.2 since

3 _3X120 100 X 1.2 = 120.
5 5X20 6  6x12
_ 60 100 120
100 7.2
=——  S0,6% of1201is7.2.
= 60% 120 %07 orisT
Practice
1. Write each percent as a fraction or ratio in lowest terms.
1 1 1
a) 49% b) 75% o 1% d) E% e) 33g% f) 75%
2. Write each fraction as a percent.
73 3 7 1 5
B b) — — d — - f) 1
? 100 ' 10 9 50 ) ) )

3. Calculate each percent to one decimal place.

1
a) 15% of75 b) 75% of 68 ¢) 150% of 60 d) 5% of 244 e) 22% of 748

506
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A-16 Angle Properties

Here is a review of special angle relationships.

Complementary angles

Isosceles triangle

Alternate interior angles

Supplementary angles

a+b=90° a=b c=fd=g a+ b=180°
‘ c/d
b 3 g/f b a
Sum of the angles Corresponding Vertically opposite Exterior angle
of a triangle angles angles of a triangle
a+ b+ c=180° a=eb=fc=gd=h|a=bc=4d a+ b=c
a\b
od
G chd (ﬁc

EXAMPLE 1

Determine the angles formed by the

parallel lines.

/s

EXAMPLE 2

A \ 120°/7/

Determine the angles in the triang]es.

a b B
1 C
no°
d
1107
Y74 } c e f D
Solution Solution
/4 =180° — 110° /b =180° — 120°
=70° = 60°
/5= /4 Le=Lb
=70° = 60°
/1 =180° — 25 La=Lf
= 180° — 70° =50°
=110° o R
Zc=180" — 110
L2 =15 = 70°
= 70°
/d= Lc
/3 =180° — /4 = 70°
= 180° — 70°
Lf=180° — 2d — L
= 110° S =180 ¢

NEL

= 50°

180° — 70° — 60°
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Practice

1. Find the measure of each unknown angle.

a) c) e)
/) I

b) d A f) h) ,
40° X 60°
X z
y w
60" V0
/ZATO a "

2. Find each missing measure.

2 b\ 9 d »
bla .
. 80" N
2 .

A-17 Area and Perimeter of Polygons

Perimeter measures the distance Area measures the number of square
around the outside of a closed figure.  units needed to cover a surface.

7
cm 4cm 6 cm
5em 8cm
The perimeter of the triangle is The area of the rectangle is
P=7+4+5 A=6X38
= 16 cm = 48 sz

508 Appendix A: Review of Essential Skills and Knowledge NEL



Shape Perimeter Area
triangle P=a+b+c A=%(b><h)
a ih ¢
|
b
square P=4s A=’
T
1 __S
rectangle P=2(+ w) A=lw
!
N 3
parallelogram P=2(a+b) A = bh
b
a Ih >)
|
o L S
b
trapezoid P=a+b+c+d A=%(a+b)h
b
O
cN\_Ih d
a
EXAMPLE 1 EXAMPLE 2
Calculate the area of Calculate the area of
. 2.0cm
the parallelogram. m the triangle.
Solution S5 %m Solution 25 cm
A= bh 1
=—(b X
=2.5X2.0 A Z(é h)
= 5.0 cm? 1
= —(2.5 X 2.0)
2
= 2.5cm’

NEL
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EXAMPLE 3

Calculate the area of the trapezoid.

2.5cm

/: 2.0cm
I«
|

5.0cm

Solution

1
A ZE(;Z'F b)/]

1
= 5(5.0 +2.5) X 2.0

= 7.5 cm?

Practice

1. Calculate the perimeter of each figure.
a) 148 m

209 m

~45m

65 m

d)

EXAMPLE 4

Determine the area of the orange region.

6 cm
A
2cm
Y 4cm
2cm
«—
2cm
Solution
6 cm
—>
6 cm
—p
FY
Y
2cm 2cm
rectangle trapezoid square
Aorange region = Arectangle - Atrapezoid - Asquare

1
=6><4—5(6+2)><2—2><2

=24 —-8—4

=12 cm?
6ém

2mm
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2. Calculate the area of each figure. 3. Calculate the area of each figure.
a) 8.8cm d) 348cm a) 9cm
2cm >
|
5cm h—§ %
|
8.0cm g
o
b) = X
- T5cm >
b) 2534 cm Ncm
1 ]
1 1 Mcm
4cm 12 cm o -
o :
<) 23m f) | 3cm
|
| |
31m| 150m
|
. L
59m 30m "45m

25cm 125 cm

A-18 Circumference and Area of a Circle

Circle Perimeter Area
diameter In a circle, the distance | A = #r?
(d) around the outside is
radius arc | called the circumference.
(r) C=2mrorC=md
chord
arc Circumference
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EXAMPLE

Calculate the circumference and

area of the circle.

Solution
C=md
=7 X 10.00
= 3142 m

Practice

Record your answers to two decimal places.

1.

Calculate the area and circumference of a circle
with each measurement.
a) 2 cm radius

b) 2 cm diameter

c¢) 20 cm radius
d) 20 cm diameter

. The circle is divided into three identical

sections.

a) Determine the area of
each section.

b) Determine the length
of the arc for each

41cm

section.

A_

3. Determine the area of each shaded region.

7 Noon

-110.0 m

40cm

512

A-19 The Pythagorean Theorem

The Pythagorean theorem states that ¢* = #* + 46 when ¢ is the

hypotenuse of a right triangle and « and & are its other sides.

hypotenuse
a
b
a? + b? = c?
b2
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EXAMPLE

Erik and Calvin are flying a kite as
shown in the diagram. How high is
the kite above Calvin?

Solution
H stands for the height of the kite

in metres above Calvin.

H? + 60* = 100°
H? + 3600 = 10 000
H? =10 000 — 3600
= 6400
H = V6400
=80m

The kite is 80 m above Calvin.

Practice

1. For each right triangle, write the equation for

the Pythagorean theorem.

a) ) a)
5m
5m
b)

C
X
8 cm
d)
3.2cm 7
85cm 6 cm

1B cm 4
6cm

5. An apartment building casts a shadow. From the
tip of the shadow to the top of the building is
100 m. The tip of the shadow is 72 m from the

2. Calculate the length of the unknown side of
each triangle in the previous question. Record
each answer to one decimal place.

3. Calculate the distance saved if Jim hops the
fence and takes a shortcut by walking along the
diagonal of a rectangular lot that measures

150 m by 200 m.

NEL

100 m

Em

Calvin

[N

a b)

10m

©)

52 cm

4. Determine the length of the diagonals of each
rectangle to the nearest tenth.

Vv xipuaddy

base of the building. How tall is the building?

6. A communications tower is supported by four
guy wires. The tower is 155 m tall, and each guy
wire is staked into the ground at a distance of

30 m from the base of the tower. What is the
total length of wire used to support the tower?
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A-20 Surface Area and Volume of Prisms
and Cylinders

The surface area of a prism or cylinder is the sum of the areas of its faces.

This is the area of the object’s net.
The volume of a prism or cylinder is the product of the area of the base and

the height.

EXAMPLE 1 EXAMPLE 2
Determine the volume of the gift and the area Determine the surface area and volume
of paper that covers it. of the cylinder.

30cm
55cm
11.0cm
3.0cm
8.0cm
Solution v
N4
left side right side Solution

3.0 cm
curved surface 1.0 cm

— T Xd—
SA=2X Ay, + 2 X Agge + 2 X Ao,
=2 X (8.0 X 3.0) +2 X (3.0 X 5.5)
+ 2 X (8.0 X 5.5)
= 48.0 + 33.0 + 88.0

55cm

SA =2X Abase + Acurved surface
=2 X 7’ + wdh

= 169.0 cm?
=27 X 3.0° + 7 X 6.0 X 11.0
V= Ay X b = 263.9 cm?
= (3.0 X 8.0) X 5.5
= 1320 cm3 V= Abase X h
= mr’h
=7 X 3.0° X 11.0
= 311.0 cm®
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Practice

Round all answers to the nearest tenth of a unit.

1. Calculate the surface area and volume for
each shape.

a) 34 cm c) 10cm
50cm

y

5.6,cm
14 cm

79 cm

b) d) 14 cm

L_— 10 cm

a)

84 cm

b)

|

5.0 cm .

3. Determine the total volume of these figures.

a) 25m
80m
6.
120 m
b)
53cm <0
6.0cm
80cm
75cm

4. A triangular piece of cheese has a volume of
146.4 cm?. Find the thickness, ¢, of the cheese.

104 cm

5. The dimensions of a room are shown.

e
29 m2 m

89 m

a) Calculate the volume of the room.
b) Calculate the total surface area of the room.
©) The walls and ceiling are to be painted.

A 4 L can of paint covers an area of 52.2 m”.

How many cans of paint are needed?
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