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| adding and subtracting integers

a. 443
e. 242
i. 246
m. 243
g 4+4
Answers

b.
f.

i R

2+5
1+4
4+1
5+7
"6+ 3

v o0 &~ @ o

2+7
4+6
“3+6
“3+5
6+1

d.

- =

-~ ©

Questions Part 1 of 8 — Adding Positive Numbers Using a Number Line
1.1 Calculate the following additions using the number line on the right to assist
your calculation.

5+3
5+0
“3+2
1+2
2+1

a.-1 b.3c.5d.-2e.0f3g2h-5i-5k4j-3k3I-1
m.1n2o0.2p.1g0r.3s-5t-1

Helpful Information

Strategy — Adding and Subtracting Positive Numbers using a Number Line
1. Put your finger (or pen tip) on the number line at the position of the first

number
2. Then

a. If adding a positive number move in the positive direction T
b. If subtracting a positive number move in the negative direction {

Examples

Question: Calculate "4 + 3 using a
number line on the right to assist

your calculation.

Thought process: Using the above

strategy we...
1.Startat -4

2. Move 3 in the
positive direction T
Answer: -1

O_.
14
-2 —

Question: Calculate "2 + 5 using a
number line on the right to assist
your calculation.

Thought process: Using the above

strategy we...
1. Startat -2

2. Move 5 in the
positive direction T

Answer: 3

Return to contents page
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Questions Part 2 of 8 — Subtracting Positive Numbers Using a Number Line
1.2 Calculate the following subtractions using the number line on the

Helpful Information

Strategy — Adding and Subtracting Positive Numbers using a Number Line

right to assist your calculation. A 1. Put your finger (or pen tip) on the number line at the position of the first
a. 3-2 b 2-3 c. 4—6 d "1-3 6 — number
e. 1—-4 f. 2-2 g. 1-3 h. 6—6 B 2.Then
i 0-5 i T1—4 k. 6—2 . 1—4 4 = a. If adding a positive number move in the positive direction T
m. 3—3 n. 1-3 0. ~2-3 p. 3-2 b. If subtracting a positive number move in the negative direction |
g 5-1 “3-3 s. 2—1 t. 4-1 B = Examples
2 = Question: Calculate 3 — 2 usinga | Question: Calculate 2 — 3 using a
Answers i number line on the right to assist number line on the right to assist
a.-5b.-1c.-2d.4e.-5f-5g.-4h.0i.-5j.-5k41-3m.0n.-2 your calculation. your calculation.
0.-5p.19g.-6r.-6s.1t.-5 0 — Thought process: Using the above Thought process: Using the above
-1 — strategy we... 0 — strategy we...
e 1. Start at -3 1. Startat 2 3 =
2. Move 2 in the -1 2. Move 3 in the -
-3 — negative -2 = negative direction |
4 — direction | Answer: -1 1 —
Answer: -5 3@
= e 0 —
i -1-®
v 5@ <
46 — < &y
v
Questions Part 3 of 8 — Adding and Subtracting Positive Numbers Using a Number Line Helpful Information

1.3 Calculate the following using a number line to assist your calculation if you wish.

a. 5—-1 b. 2-—-1 c. 342 d 2+3 e.
f. 542 g 4-1 h. "6+2 i. 245 j.
k. 3—3 . 3—-1 m. 2—4 n. 1-3 o.
p. 4+3 g 6+4 r. 542 s. 1-2 t.
Answers

2-2
“1+0
6—1

1+1

a.4b.-3c.-1d1e0f-3g-5h-4i3j-1k0lL2m.-6n.-40.5p.-1qg.-2

r.-3s.-1t.0

Strategy — Adding and Subtracting Positive Numbers using a Number Line
1. Put your finger (or pen tip) on the number line at the position of the first

number
2. Then

a. If adding a positive number move in the positive direction T
b. If subtracting a positive number move in the negative direction |

Return to contents page
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Questions Part 4 of 8 — Adding negative integers
1.4 Calculate the following additions using the number line on the
right to assist your calculation.

a. 2+ 75 b. 3+ 72 ¢ 14+ 73 d 44+ 73

e. 0+ 75 f. 7+ 73 g 4+ 5 h 5+ 71

~

i 5+73 j. "2+ 76 5475 I 6+ 5
m 1+72 n 0+72 o 5+76 p "4+ 72

g 54+ 4 rr 64+ 1 s. 2476 t. 04+ 76
Answers

a.-3 b.-5c.-2dle-5f4g.-9h-6i2j-8k0I-11m.-1
n.-20.-1p.-6q.-9r.-7s.-41t.-6

10

T~ D W

[ R T o S F I R ¥

2
3
-4
5
¥
7
-8
9

Helpful Information

Strategy — Adding and Subtracting Negative Numbers using a Number Line
1. Put your finger (or pen tip) on the number line at the position of the first

number
2. Then

a. If adding a negative number move in the negative direction |
b. If subtracting a negative number move in the positive direction T

Examples

Question: Calculate 2 + "5 using a
number line on the right to assist

your calculation.

Thought process: Using the above

strategy we...

1. Startat 2

2. Move 5 in the
negative direction |
Answer: -3

3__
29~

Question: Calculate "3 4+ ~2 using
a number line on the right to assist
your calculation.

Thought process Using the above

strategy we...
1. Start at -3 -1
2. Move 2 in the -2 —
negative directionl 3 g
Answer: -5
4 —
-5 9
_6 —

Return to contents page
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Questions Part 5 of 8 — Subtracting negative integers Helpful Information
1.5 Calculate the following subtractions using the number line on Strategy — Adding and Subtracting Negative Numbers using a Number Line
the right to assist your calculation. A 1. Put your finger (or pen tip) on the number line at the position of the first
a. 5—"2 b. 2—"74 c. 0—74 d 3-"71 number
o o o _ 10 — 2. Then
e 3-°5 f 5-°5 8 6-"1 h 4-73 g —| a. If adding a negative number move in the negative direction |
. 6—"4 | 1-"4 k 6-"5 I 2-"5 g | b. If subtracting a negative number move in the positive direction T
_ _ _ _ _ _ Examples
m 6— "1 n. 5-73 o "2-73 p 1-"74 7] Question: Calculate “5 — ~2 using | Question: Calculate 2 — 4 using a
~ B B B B B ~ 6 | . . . . . .
0 4—"1 f T4— "1 s “4— -4 t 2-71 a number Img on the right to assist | number line on the right to assist
5 | your calculation. your calculation.
Thought process: Using the above Thought process: Using the above
Answers 4 strategy we... strategy we...
a.-3b.6c4d-2e2f0g-5h7i-2j3k-11.7m.7n.-2 3 — 1. Startat -5 14 1. Startat 2 i
0.1p.59.5r.-3s.0t.-1 5 — 2. Move 2 in the -2 — 2. Move 4 in the 6
positive direction T 3 -6 positive direction T 5 —
1 — Answer: -3 Answer: 6 4 =
-4 —
D S
1 S o
] 6 — 2@
-2 — v =
3 —
Y —
5 —
5 —
iy —
-8 —
g5 —
10 —
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Questions Part 6 of 8 — Adding and subtracting negative integers
1.6 Calculate the following using a number line to assist your calculation if you
wish.

a. 54 72 b. 3+ 71 c. 4-—"74 d 6-—75

e. 1—-72 f. 764+ 2 g. 4—"1 h. 2+ 73

i. 449 . 34+ 77 k. "3+ 73 . 1—73

m. 5— 74 n. 2—74 oo 1+ 73 p. 4+ 75

q 1+ 7 1- "4 s. 1+ 73 t. 0—"72
Answers

a.-7 b.-4c.0d.-1e.1f-8g.5h.-5i.-5j.-4k.-61.4 m.-1n.6o0.-4p.-9
g.-6 r.3s.-4t.2

Helpful Information

Strategy — Adding and Subtracting Negative Numbers using a Number Line
1. Put your finger (or pen tip) on the number line at the position of the first
number

Questions Part 7 of 8— Adding and subtracting integers
1.7 Calculate the following.

a. 5+ 71 b. 2-1 c. 3-—72 d 7243
e. 24 72 f. 5—72 g 4-1 h. "6+ 72
i. 2—75 i 1+4+0 k. 3—-3 . 3+ 71
m 2—-4 n. 4-3 o. 6+ 71 p. 4+ 73
g 7— 75 r. 5+ 72 s. 1-2 t. 1+1
Answers

a.4b.-3c.-1d.1e.4f-3g.-5h.-8i.3j.-1k.0L.2m.-6n.-7 0.5 p.-7
g.-2r.-7s-1t0

Helpful Information

Strategy — Adding and Subtracting Integers using a Number Line

The song below is helpful for remembering how to add and subtract integers using
a number line.

JJAddition and subtraction are really big words so need to be handled with care
Get your number line out, look at the first number, and put your finger there

The only thing to know is which way to go, it’s easy so don’t you frown
To add positive or take negative go up if not go down JJ

Questions Part 8 of 8 — Showing a pattern that helps us see why subtracting an
integer requires a move in the positive direction
1.8 Answer the following questions.

Part1 Part 2
a. 3-3 Explain what happens to the answers as we subtract
b. 3—-2 smaller numbers
c. 3—-1
d 3-0
e. 3—71
f. 3— 72
Answers

Part1a.0 b.1c.2 d. 3 e.4f.5
Part 2 As we subtract smaller numbers the answers becomes bigger.

Return to contents page
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¢ multiplying and dividing integers

Questions Part 1 of 2 — Multiplying Integers Helpful Information
2.1 Calculate the following. Strategy — Multiplying Two Integers
a. 6x 2 b. "1x 4 ¢ "3%X6 d 7X 73 e 6X 72 1. Multiply the two values ignoring the signs
2. Then
f. 3x72 g 5x77 h "3x75 i 2x71 . T4x4 a. If the signs were the same make the answer positive

b. the signs were different make the answer negative
k. "2x2 . "1xXx73 m 6X 4 n. 5x0 o. 1x 74
Examples

p. 3x71 q "2x7 r. " 6X 74 s. 5x3 t. T1x 76 Question: 6 X 2

Thought Process: Multiplying 6 by 2 gives 12. 6 and -2 have different signs so
the answer will be negative. The answer is -12.

Answers Answer: -12
a.-12 b.4 c.-18 d.21 e.-12 f.6 g.35 h.15i.-2 j.-16 k.-4 I.3 m.-24 n.0 0.4
p.3 q.-14 r.24 s5.-15 t. 6 Question: 1Xx 4

Thought Process: Multiplying 1 by 4 gives 4. -1 and -4 have the same sign so
the answer will be positive. The answer is 4.

Answer: 4
Questions Part 2 of 2 — Dividing Integers Helpful Information
2.2 Calculate the following. Strategy — Dividing Two Integers
a. 35+ 75 b. "12-+3 c. 074 d 5=+ 75 1. Divide the two values ignoring the signs
e. "1+ 71 f. "32+4 g T30+ 76 h. ~20+4 2. Then . "
a. If the signs were the same make the answer positive
i. 60+ 712 .o T16+4 k. 718+3 . 712+ 73 b. the signs were different make the answer negative
m. 5+5 n. 24+ 74 o. 36+9 p. 45-+5
_ _ _ _ _ _ Examples
q. 42+ "7 r. 12+ 74 S. 20+5 t. 4+ 72 Question: 35 = 5
Thought Process: Dividing 35 by 5 gives 7. -35 and -5 have the same sign so
Answers the answer will be positive. The answer is 7.
a.7b.-4c0d.1e.1f-8g5h.-5i.-5j.-4k.-61.4m.-1n.6o0.-4p.-9 Answer: 4

g.-6 r.3s.-4t.2
Question: " 12 =+ 3

Thought Process: Dividing 12 by 3 gives 4. -12 and 3 have different signs so
the answer will be negative. The answer is -4.

Answer: -12

Return to contents page ma*thuad.urg



3 indeH laws

Questions Part 1 of 4 — Multiplying with the same base Helpful Information
3.1 Simplify the following giving your answer in index form where appropriate. A number is said to be in index form if it involves a power. For example, 23, 372 and
. 53x5° b. 4x47 c. 3%x3? d 94x9 —42 are all in index form, where 8 and —16 are not in index form.
e. 37x3*% f. 3x32 g 62x62 h. 25x23
i, 32x37 i 93x093 k. 86 x 86 . 65 %63 When a number is written in index form, we can call the power the index and the
m. 47 x 45 n. 4% x4 0. 2226 . 37x3 number raised to that power is called the base. For example, 3* has an index of 4
. . . . £
q. 9x9° 77 x 72 5. 95x 95 t. 52x56 and a base of 3
When two numbers in index form have the same base are multiplied the expression
Answers

can be simplified by adding the powers. For example,

a.5% b.48 ¢.3% d.9° e.3' £.3% g. 6% h.28 .39 j.9% k.82 |. 68 m. 42 32 35 = 32+5 = 37

n.4° 0.2% p.3% .9 r.7°% 5. 911 t.58
In general

| a* x a¥ = a**Y |

Note also that a = a® and so if no power is given it is helpful to re-write the
expression with a power of 1 so you have “a power to add”.

Examples
Question: Simplify 53 x 5 giving your answer in index form if appropriate.
Thought process: The two bases in the expression are equal so we can simplify by
adding the powers.

53 X 56 — 53+6 — 59
Answer: 5°

Question: Simplify 4 x 47 giving your answer in index form if appropriate.
Thought process: We begin by re-writing the expression as 4! x 47. The two bases
in the expression are equal so we can simplify by adding the powers.

41 X47 — 41+7 — 4_8
Answer: 48

10
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Questions Part 2 of 4 — Dividing with the same base Helpful Information

3.2 Simplify the following giving your answer in index form where appropriate. When two numbers in index form have the same base are divided the expression
95 66 can be simplified by subtracting the powers. For example,
6 . Py 8 . 77 2 39 _
T b. o5 ¢ 7°+7 d. et 7°+7%2=7>2=73 and 3—2=392=37
2 45 In general
o 2 f. 97+93 g. 86+8° h. 23
) x
i f ax+ay=a—=ax_y
i 48 + 47 j. 48 =46 k. 3 l. g% ay
43 Note also that a® = 1 and a® = a and if an answer has a power of 0 or 1 then you
0 48 - 42 n. 2 o. 98+97 p. 7*+73 must further simplify using these rules.
5° 36 5° Examples
q 52 r. 3 s. 88+85 t. 55 Question: Simplify 4° + 4 giving your answer in index form if appropriate.
Thought process: We begin by re-writing the expression as 4° + 4. The two bases
Answers in the expression are equal so we can simplify by subtracting the powers.
6 . 41 _ 26-1 _ 45
a.45b.1¢7d6%e22f9%g1h42i4}.42k31.8 m.45n.40.9p.7 ; Prd=4""=4
q.5r.3>s.8 t.1 Answer: 4

5
Question: Simplify 95 giving your answer in index form if appropriate.
Thought process: The two bases in the expression are equal so we can simplify by
subtracting the powers.
5
2 g5 o9 =g

Answer: 1

Question: Simplify 78 <+ 77 giving your answer in index form if appropriate.
Thought process: The two bases in the expression are equal so we can simplify by
subtracting the powers.

78+7=73"T7=7"=7
Answer: 7

11
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Questions Part 3 of 4 — Powers of powers
3.3 Simplify the following giving your answer in index form where appropriate.

a. (5% b.

e. (5% f.

i (78)° j.

m. (33)7 n.

q. (8%)* r.
Answers

a.528 b.1 c. 230 d.6%* e. 51 £.45 g. 432 h. 7% i 1 j.1 k. 218 |.91* m. 321

(99)°
(4%)°
3%9°
(9%)7
(5M*

C.

n. 9% 0.82%% p.315 .88 r. 516 5.1 t. 314

g.
k.
o
s

(29)° d.
(48)* h.
(2%)° l.
(8%)° p.
(5%)* t

(6°)*
7%
9%’
(3%)°
37)?

Helpful Information

When a number in index form is further raised to a power the expression can be

simplified by multiplying the powers. For example,
(35)2 — 35)(2 — 310
In general

| (@) = a*

Recallthata® = 1anda' = a

Examples
Question: Simplify (5%)7 giving your answer in index form if appropriate.
Thought process: A power is raised to another power so can be simplified by
multiplying the powers.

(54—)7 — 54-><7 — 528
Answer: 528

Question: Simplify (94)° giving your answer in index form if appropriate.
Thought process: A power is raised to another power so can be simplified by
multiplying the powers.

(94)0 — 94—)(0 — 90 =1

Answer: 1
Questions Part 4 of 4 — Simplifying using index laws Helpful Information
3.4 Simplify the following giving your answer in index form where appropriate.
a. 7°x7? b. 67 +63 e ¥ d. (2%)° Index Laws Powers of One and Zero
e. 4°+4 f. (4°) g 2*x?2 h. :_6 . a"+ay=2—z=ax_y e a’=1
e j. 5%*x5° k. (3%)° l. 92x95 e (a¥)¥ =a¥
. 6%+ 62 3¢ . 47 x4 8°
m n. 3—3 ° P. 8_2
q. 3°x3? r. (9% . & t. (6%)°
-
Answers

a.78 b.6%* c.5° d.21° e.4° f.1 g.2° h.4 i.6% j.5° k.32 .97 m.6 n. 33

0.48 p.8% 0.37 r.928 5.6 t.6°

Return to contents page
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Y ratios

Questions Part 1 of 2 — Simplifying ratios
4.1 Simplify the following ratios.

. 48:54 b. 36:27 c. 36:84 d 96
e. 54:99 f.  55:40 g. 84:77 h. 42:48
i 36:32 j. 99:63 k. 55:44 l. 18:22
m. 70:40 n. 96:132 o. 4:20 p. 121:77
q. 24:21 r. 22:18 s. 22:18 t. 186
Answers

a.89 b.4:3 ¢.3:7 d.3:2 e.6:11 f. 11:8 g.12:11 h.7:8 i.9:8 j.11:7 k. 5:4 1. 9:11
m.7:4 n.8:11 0.1:5 p.11:7 q.8:7 r.11:9 5. 119 t. 3:1

Helpful Information

A ratio specifies the multiplicative relationship between 2 or more quantities. For
example, if a group of students has 12 girls and 17 boys then the ratio of girls to
boys is 12:17.

A simplified ratio is a ratio where the numbers within it are whole numbers and
have no common factors. The ratios 2:3 and 4:15 are simplified where the ratios

6:9, %: 1 and 0.4:1.5 are not simplified.

Equivalent ratios are formed by multiplying or dividing each number in the ratio
by the same value. For example, 3:5 = 18:30 = 9: 15

Examples
Question: Simplify 48:54
Thought process: 2 is a common factor of 48 and 54 so

48:54 = 24: 27
3 is a common factor of 24 and 27
24:27 =8:9
8 and 9 have no common factors and so is a simplified ratio.
Answer: 8:9
Questions Part 2 of 2 — Sharing a quantity in a given ratio Examples

4.2 Divide each whole number into the given ratio.

a. 35,41 b. 21,25 c. 36,31 d. 49,4:3 e. 90,7:3

f. 20,41 g. 15,2:1 h. 50,4:1 i. 100,7:3 jo 24,2:1

k. 30,2:3 . 30,5:1 m. 28, 5:2 n. 21,2:1 o. 12,31

p. 36,7:2 q. 72,7:2 r. 35,2:3 s. 45,4:1 t. 72,35
Answers

a.28and7b.6and 15 c.27and9d. 28 and 21 e. 63 and 27 f. 16 and4 g.10and 5
h.40and 10i.70and 30 j. 16 and 8 k.12 and 18 |.25and 5 m. 20 and 8
n.14and7 o0.9and3 p.28and 8 q.56 and 16 r. 14 and 21s. 36 and 9t. 27 and 45

Question: Divide 35 in the ratio 4:1

Thought process: There are 4+1=5 parts to the ratio 4:1. 35+5=7 so each part is
worth 7. 4 parts of 7 is 28 and 1 part of 7 is 7, and so splitting 35 in the ratio 4:1
gives 28 and 7. (A quick check to make sure 28+7=35 is helpful!)

7 7 7 7 7

Answer: 28 and 7

Question: Divide 21 in the ratio 2:5

Thought process: There are 2+5=7 parts to the ratio 2:5. 21+7=3 so each part is
worth 3. 2 parts of 3 is 6 and 5 parts of 3 is 15, and so splitting 21 in the ratio 2:5
gives 6 and 15. (A quick check to make sure 6+15=21 is helpful!)

3 3 3 3 3 3 3

Answer: 6 and 15

13
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a Fraction arithmetic involuing integers

Questions Part 1 of 2 — Multiplying a fraction by an integer
5.1 Calculate the following. Answers can be given as improper fractions or mixed
numbers.

2 56 6 760 3@ 0 06

e 7)) n -e(E) e () o 2()

L 2(3) 56 w s(@) -5(5)
m 2 o 20 e 8() o. ()

o 6G) o 7@ s S0 o @)
Answers

a.—?or—B% b. -3 c.—%or—Z% d. -8 e.—%l or—ZZ f.—%
g.—%or—Z% h.gorlgi.lj.—?or—élé k.—%or—l%l.—%sor—3% m. —1
n.—g o.%orZ% p.—6 q.—3 r.—j—ior—éll% s.—?or—Sg t.—gor—lg

Helpful Information

When a question requires us to combine fractions and whole numbers in some way
it is often easiest to write the whole number as an improper fraction and then use
standard fraction arithmetic.

Recall that a = %for all whole numbers.

Strategy for Completing Arithmetic Involving Fractions and Whole Numbers
1. Convert all whole numbers to improper fractions
2. Use the standard approaches used in skills CO6 and C07.

Examples
Question: —5 (g)
Thought process: When two numbers are written next to each other with no
operation in between a multiplication is implied so we have...

2 2 5 2 10
-s(5)=-sx5=-1x5="3
The answer can be left as — ? or written as a mixed number —3§

10 1
Answer: — S or -3 3

. 3
Question: —7 (;)
Thought process: When two numbers are written next to each other with no
operation in between a multiplication is implied so we have...

7(3) 7 3 7 3 21 3
— —-]=—/X—-—=—-X-"=—-——= —
7 7 1 7 7

Answer: —3

Return to contents page
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Questions Part 2 of 2 — Adding or subtracting a fraction and an integer Helpful Information
5.2 Calculate the following. Answers can be given as improper fractions or mixed When a question requires us to combine fractions and whole numbers in some
numbers. way it is often easiest to write the whole number as an improper fraction and then
. -3+ 5 b w_, . —5- 5 4 -5+ 14 use standard fraction arithmetic.
. 2 -7 . 2 . 11
. ; 20 . Recall that a = %for all whole numbers.
e. —4—3 f. 73 g —3+7 h. 373
Strategy for Completing Arithmetic Involving Fractions and Whole Numbers
5 14 23 3 1. Convert all whole numbers to improper fractions
i -3+ . S9— k. 5—= . =—5 o
: 3 : 11 : 12 T2 2. Use the standard approaches used in skills C06 and C07.
3 19 5 9
m. —4—7 n. 3+ o. —3+; p. g2 Example ;
Question: Calculate —3 + =
12 3 16 8 ) 2
a. T 2 r. —5-— > s. o5 5 t. 77 3 Thought process: Using the strategy above...
3_|_5_ 3+5_ 6+5_ 1
2 1 2 2 2 2
Answers Answer: 1
a—ib-2c-Bor—72d -Zor-32 e -Zor—5f_Sor-12g -2 C o2
2 07,2 Tz o a4 40 4 4 11
or-1—h.—-or—1- i.—-or—1-j.—or3— k.—=or3—
e P 3 S E T 12 ; )
l —-or—3-m.——or—-5-n——or—-1—o0.—-or—1-p.—=q.—:
r.——or—6-s.——or—-3-t.——or—1:
2 2 9 7 7
15

Return to contents page ma*thuad.urg



b converting Fractions to recurring and
terminating decimals

6.1 Express each of the fractions below as a decimal. Give answers to 4 Helpful Information
decimal places where appropriate. State whether the decimal is recurring A recurring decimal is one where the digits after the decimal point repeat indefinitely in
(R) or terminating (T). some fixed pattern. For example, 0.333... is a recurring decimal, as is 1.2517676767...
a b, 3 e 12> d 3 e. 12 A terminating decimal has a finite number of decimal places. Its digits do not go on
1 5 11 7 5 forever. For example, 0.2, 0.33 and 24.163 are terminating decimals.
1 3 1 | .
fo 1 2 g 1 10 h. 1 3 .7 )7 Recall that a division can be written as a fraction. This means that any fraction can be
interpreted as a division.
ko — Lo12 m. 2 n 2 0. 12 P
10 5 11 7 0 . . .
L ; . 5 5 Strategy for converting a fraction to a decimal
p. = q. — r. = s. = t. - If a simpler conversion isn’t obvious...
9 11 7 5 3 . . .
1. Re-write the fraction (part) as a division
2. Carry out the division using the division algorithm. If needed, add extra zeros until
Answers there are no more remainders (and you have a terminating decimal), or until a
a.0.9091,R b.0.6,T c.1.2727,R d.0.4286,R e.1.4, T f.1.5,T g.1.3, T clear pattern emerges (and you have a recurring decimal)
h.1.3333,R i.0.1429,R j.0.7143,Rk. 0.7, T . 1.6, T m. 0.1818, R
n.0.2857,R 0.1.7, T p.0.1111,R q.0.6364,R r.0.5714,R 5.0.4, T Note: When calculating the division work to 5 decimal places so that when you give your
t. 0.6667. R answer to 4 decimal places your final digit is correct if rounding is required.

Examples
Question: Express g as a decimal. Giving your answer to 4 decimal places if appropriate.

State whether the decimal is recurring (R) or terminating (T)
Thought process: Using the above strategy we have...
o

i li-Ea i 00-90°09...
1a 10 A )ikt Vayl 1o
1 )10°0'0°0°0°0 & & 8-9a9)
Since the division will go on forever in a pattern 0.9090... is a recurring decimal.
Answer: 0.9091, R

Question: Express Sasa decimal. Giving your answer to 4 decimal places if appropriate.

State whether the decimal is recurring (R) or terminating (T)
Thought process: Using the above strategy we have...
3 _ b _
5§~ %" Ub Teminabng
Since the decimal has a finite number of decimal places 0.6 a terminating decimal.
Answer: 0.6, T
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1 multiplying decimals

Questions Part 1 of 2 — Multiplying large numbers
7.1 Complete the following questions. The expected detail in your working is
demonstrated in the example on the right.

a. 256 x47 b. 185x 23 c. 12x376 d. 269 %46

e. 39x268 f. 18 x485 g. 49x188 h. 567 x 15

i. 488 X 46 j- 22 %585 k. 35x556 . 49x177

m. 23 X 457 n. 196 x 22 o. 43x287 p. 17X%X79

g. 36x255 r. 48 x 465 s. 576 x54 t. 258x46
Answers

a. 12032 b. 4255 c.4512 d. 12374 e. 10452 f. 8730 g.9212 h. 8505 i. 22448
j- 12870 k. 19460 |.8673 m. 10511 n.4312 o.12341 p. 1343 . 9180 r. 22320
s.31104 t. 11868

Helpful Information
Strategy to Multiply Large Numbers

1.

Write the biggest number on top of the smallest number, so digits with the
same place value are lined up. Draw a multiplication sign on the left and a
horizontal line under the sum
Start by multiplying the bottom ones digit and the top ones digit
a. Ifthe answer is less than 10 write the answer directly
underneath the ones column
b. If the answer is greater than 10, write the ones value of the
answer directly underneath the ones column and “carry” the tens
value on top of the tens column
Keep multiplying the bottom ones digit by every other
digit in the top number (after ones do tens, then hundreds etc). If a number
has been “carried” you will need to add this on after you’ve done the
multiplication.
For each extra digit in the bottom number you will need to create another
answer row. Before carrying out the multiplication you must include a zero(s)
in the smaller place value column(s) of the answer row(s)
Add up your answers to each multiplication to get your final answer

Example
Question: Calculate 256 X 47
Thought process: Using the above strategy we have...

Sl
X 47
[ "3 T
ﬂ'l‘O‘ZL;O
1203 2

Answer: 12032

Return to contents page
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Questions Part 2 of 2 — Multiplying decimals Helpful Information

7.2 Complete the following questions. The expected detail in your working is Strategy to Multiply Decimals
demonstrated in the example on the right. 1. Multiply numbers as if the decimal point(s) aren’t there.

a. 1.8x5.77 b. 21x18.7 c. 42 %0.499 d. 0.27 x0.297 | 2. Re-write your whole number answer with as many decimal places as there were

e. 13x389 f. 0.66 X 43 g. 0298 x 54 h. 1.1 X 2.68 in total between the numbers in the original question

i 0458x53 j. 54x287 k 11x0598 I 19.6x5.2 3. If possible, check if answer seems reasonable

m. 0.075x%x 5.5 n. 35x0.257 0. 26.7x27 p. 3.66x51

5% 39.5 5 5.5 57 | Example
g. 4.5x 39, r. 9x0.076 s. 3.68x5. t.  0.29 x 0.357 Question: Calculate 1.8 X 5.77
Thought process: Using the above strategy we have...
Answers .
57
f" 10.386‘b. 392.7 ¢.20.958 d.0.08019 e.50.57 f.28.38 g.16.092 h.2.948 S 77 |- % x S 7 - |O 3% (0
i.2.4274 j.1549.8 k. 6.578 1.101.92 m. 0.4125 n. 8.995 0.720.9 p. 186.66 = - —
q.177.75 r.4.484 s.20.24 t.0.10353 X | %
161 E ) §x 51D R 2xb
e 54 WY | = |l
' O g 8 é Go ong WS ig VEAJOnALkL

Answer: 10.386

18
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H increasing and decreasing by a percentage

8.1 Calculate the following.
a. Increase 87 b. Decrease 81 c. Increase 24 d. Increase 99

by 60% by 7% by 8% by 60%

e. Increase 38 f. Decrease4l g. Decrease 32 h. Increase 89
by 90% by 7% by 7% by 70%

i. Decrease32 j. Increase?21 k. Decrease25 I. Increase 29
by 70% by 70% by 80% by 3%

m. Increase 86 n. Increase 59 0. Decrease 42 p. Decrease 94
by 6% by 8% by 2% by 90%

gq. Decrease 69 r. Increase 31 s. Decrease77 t. Increase 83
by 8% by 7% by 7% by 70%

Answers

a.139.2 b.75.33 c.25.92 d. 1584 e. 72.2 f.38.13 g.29.76 h.151.3 i.9.6 j. 35.7
k.51.29.87 m.91.16 n.63.72 0.41.16 p.9.4 q.63.48 r.33.17 5.71.61 t.141.1

Helpful Information
When thinking about a percentage increase or decrease it is helpful to think about
the total percentage we will have at the end of the process. For example...

If we increase a number, by say 30%, then we end up with 130% of the original
number (100%+30%=130%).

If we decrease a number, by say 30%, then we end up with 70% of the original
number (100%-30%=70%)

Strategy for Finding any Percentage of a Number
1. Convert the percentage to a decimal
2. Multiply the number by the decimal

Examples
Question: Increase 87 by 60% 4
Thought process: Increasinga |60 /. 0’6 g7 l|-b X § 7] o

number by 60% will result in

o

= iy 3 |
us having 160% of the 139 X6
number (100%+60%=160%). 5T &
Cpnverting 160% 'Fo a decimal + % 7 O
gives 1.6. Then using the
above strategy we have... | £ q L

Answer: 139.2

Question: Decrease 81 by 7%

Thought process: Decreasing a q 3 w} Qél
number by 7% will result in us '

"
=
e
W
g o
(o @)
()
U

having 93% of the number e 154 % X 3|
(100%-7%=93%). Converting 13
93% to a decimal gives 0.93. /\

Then using the above strategy +M
we have... T8 5B

Answer: 75.33

Return to contents page
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9 simplifying algebraic eHpressions

Questions Part 1 of 2 — Adding Like Terms

9.1 Simplify the following.

a. —-5b—3+b
d. 2—5a+ 3a
g. —5y+6y+6
j. —3z—2+45z
m. —-2-—-6b-—2
p. —3c+3c+5

S. 2b—3+2

Answers

b
e
h.
k.
n
q
t

—3—4—5x
—-6—2y—-5
3y —6y— 2y
-7+ 2a—5a
—2+5-—-7x
3—3+a
—2a—5a—"7a

—5—4a+ 3a
6c+5c+5
4c—c—2
4y+1+6
—7—-2a—-7
—-1—-6y+ 2y
—2a—5a—"7a

a.—4b—-3 b.-5x—7c—a—-5d.—-2a+2 e —2y—11 f. 11c+ 5
gy+6h —5yi3c—2j2z—2k—-3a—-71.4y+7 m —6b—4
nn—-7x+3 o0.—2a—14 p.5q.ar.—4y—1s.2b—1 t.—14a

Helpful Information

Like terms involve some combination of pronumerals and numbers where each
pronumeral appears with the same power. For example, 3x, x and —2x are like terms.
4x3y, —x3y and yx? are also like terms. Though 3x and x3 are not like terms and neither
are 3x and 3y.

When an expression involves addition or subtraction of terms the expression can be
simplified by combining like terms. For example, —3x + 5 is in simplified form while
4x 4+ 5 — 7xis not in simplified from.

e  When simplifying expressions, we need to think flexibly
between the ideas of subtraction and negative numbers
e When no coefficient is given the coefficient is 1
o Forexample,b = 1band —b = —1b
e [tis convention to write the number before the pronumeral.
o For example, we write 4b not b4
e |tis convention to write simplified expressions with terms
involving pronumerals before those without pronumerals
o Forexample, we’d write —3b + 2 instead of 2 — 3b

Thinking about Simplifying Expressions Involving Addition and Subtraction
¢ |dentify like terms using coloured circles (circle the operation in front of
each term as this is the terms sign)
e Combine like terms by adding or subtracting as indicated by the
sign/operation in front of it.

Example
Question: Simplify —=5b — 3+ b
Thought process: Using the thought process
above we identify —5b and +b as like terms that
need to be combined.

—5b+b=-5b+ 1b = —4b.
Since it is convention to write terms involving
pronumerals first our final answer is —4b — 3
Answer: —4b — 3

Return to contents page
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Questions Part 2 of 2 — Multiplying Algebraic Terms Helpful Information

9.2 Simplify the following. Expressions involving multiplication can also be simplified. We simplify expressions
a. —5z2%X—6 b. S5a X —4a ¢ 5% 5¢ d. 5z X —5z involving multiplication by multiplying the coefficients then multiplying the
e. —3cx-2¢ f —Tyx 4y g —3x —=3b h. —4cX -3¢ pronumerals. For example, —12x is the simplified form of the expression 4x X —3x
i —7c X —6 j. —2ax —4a k. —4cx -2 I —zZXZ Recall...
m. 3 X —2a n. 2X —2c o] —7x X —=7x p. 4 X 3a e When no coefficient is given the coefficient is 1
g —-5xb r. 2 X 6a s —S5¢cx —7¢ t 4y X =5 o Forexample,b =1band —b = —1b
e |tis convention to write simplified expressions with terms
Answers involving pronumerals before those without pronumerals
a.30z b. —20a? c.25c d. —25z2% e. 6¢? f. —28y? g.9b h.12c? i.42c j. 8a? o For example, we’d write —3b + 2 instead of 2 — 3b

k.8c I.—z? m.—6a n.—4c 0.49x? p.12a q.—5b r.12a s.35c? t. —20y

Thinking about Simplifying Expressions Involving Multiplication
e If more than one of the terms has a coefficient, multiply the coefficients
(the numbers) and write the answer
e If more than one of the terms has a pronumeral, multiply the pronumerals
(the letters) and write the answer

Examples
Question: Simplify =5z X —6
Thought process: Using the thought process above we

multiply the coefficients —5 and —6 to get 30. Since z - 5 2 X —(o
is the only pronumeral it does not get multiplied.
Giving the final answer of 30z. 30 T

Answer: 30z

Question: Simplify 5a X —4a
Thought process: Using the thought process above we

multiply the coefficients 5 and 4 to get —20. We then S—a X = q, oL
multiply the pronumerals a and a to get a?. Giving the 2
final answer of —20a?. =D B

Answer: —20a?
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Il multiplying and dividing algebraic terms

Questions Part 1 of 2 — Applying the index laws to pronumerals Helpful Information
10.1 Simplify the following. Some index laws are listed below.
a. a®+ad b. z6xz c. (k32 4
Cors Index Laws Powers of One and Zero
6 o 2 7. .3 pé 247
e. t°xt f. g'+g g = h. (x%) o a*xq) = gty e d=g
i y5 X y2 j- (a4)2 k i l. x°+x® o a¥+qa¥ = a—; =q* Y e a’=1
* t2 a
m. d3 - d2 n. (26)2 o (X2)4 0 f ° (ax)y = a*y
-3
a t* r. (g%3 s P_: t. k?xk®
t p Examples
Question: Simplify a® + a3
Answers . . s . .
5 b.27 c. k6 d B f gt e b5 hoalt v’ iaf k311 d Thought process: Using the index law for divisions involving the same base we see that
a.a- .z C. e -9 & X by at ik tt Ll medn. we need to subtract the powers. That is, a® ~ a3 = a3 = a®

z12 0. x8 p.s* Q-t3 r. 99 s.p t k” Answer: a®°

Question: Simplify z6 x z

Thought process: Using the index law for multiplications involving the same base we see
that we need to add the powers. Note that when no power is specified the power is 1.
Thatis, z6 X z = z6 x z1 = z6%1 = 77

Answer: z”

Question: Simplify (k3)?

Thought process: Using the index law for a power of a power we see that we need to
multiply the powers. That is, (k3)? = k3%2? = k®©

Answer: k°

22
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Questions Part 2 of 2 — More complex applications of the index laws to Helpful Information

pronumerals Thinking about Simplifying Expressions Involving Multiplication and Division
10.2 Simplify the following. Give your answer with positive powers. e If more than one of the terms has a coefficient;
5b* b. 5x%2x2x3 ¢ (3x5)? q 2 o Multiply them or
10”33 5 ; . a 5 , o Simplify the fraction if possible
e. 4y’ Xy f. 4y xy g. 182aa5 h. 3y®x2y e If a pronumeral appears more than once;
i, (3r3)3  16a® k. (55)3 | 3b° o Multiply the pronumerals (the letters) and write the answer or
) 0@ " 3pS o Divide the numerator and denominator by the term with the smallest
m. 2y x 5y* n. 4y3x2y* o, (2s%)? b 2007 power
" 20b . .
e Ifatermisraised to a power
q 20p* r. 3y x 3y? s. y*x5y3 t. 3x° X 4x® o Raise the coefficient to the power and then raise the pronumeral to the
©12b3
power
Answers

Note: Powers and coefficients of 1 should not be included in final answers.

2
2.7 b.10x5 c.9x1° d.2q e.4y® f.4y° g. 2 h.6y® i.27r% | % k.5 I,
b m.10y> n.8y7 o.4s° p.b® q. % r.9y3 s.5y7 t. 12x10

Examples

5p*
1063
Thought process: Using ideas from above we simplify the fraction 130 to % and then divide

Question: Simplify Give your answers with positive powers.

. . . b
the numerator and denominator by b3. This results in an answer of >

b
Answer: 2

Question: Simplify 5x2 x 2x3. Give your answers with positive powers.

Thought process: Using ideas from above we multiply the coefficients 5 X 2 = 10 and
then multiply the pronumerals x% x x3 = x>. Combining these gives 10x°

Answer: 10x°

Question: Simplify (3x>)?2. Give your answers with positive powers.

Thought process: Using ideas from above we raise 3 to the power of 2, thatis 32 = 9
and raise the pronumeral to the power of 2 as well. (x°)? = x°. Combining these gives
9X10

Answer: 9x1°
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| enpanding

Questions Part 1 of 2 — Expanding Brackets Helpful Information
11.1 Expand the following expressions. Expanding is the process of writing an expression without brackets. The
a. 4(3x-5) b. 3(2x—6) c. 4(3x+5) d. 3(2x—2) distributive law is key to this process. The distributive law states that

a(b+c)=ab +ac

e 4(x+4) f. 3(2x+5) g 2(6x—6) h. 3(2x +4) Often in mathematics you will need to think flexibly about the ideas of

. . subtraction and negative numbers.
i. 2(4x+6) j- 2(5x—15) k. 3(2x—4) . 3(3x-15) For example, a(b — ¢) = a(b + ~¢).
m. 2(3x — 1) n. 3(4x+1) o. 4(x+5) p. 2(x +5) Applying the distributive law we have a(b + “c¢) = ab + a( "c¢) = ab — ac.
This means that we can use the distributive law for sums and differences.
g 4(4x+1) r. 3(6x—5) s. 22x—1) t. 3(4x—2) Distributive Law(s)
a(b+c)=ab+ac a(b—c)=ab—ac
Answers
a.12x-20 b. 6x-18 c. 12x+20 d. 4x+16 e.6x+16 f. 6x+15 g. 12x-12 h. 6x+12 i. 8x+12 | Fxample
j. 10x-10 k. 6x-12 1.9x-15 m. 6x-2 n. 12x+3 0. 4x+20 p. 2x+10 Question: Expand 4(3x — 5)
q. 16x+4 r. 18x-15 s. 4x-2 t. 12x-2 Thought process: Using the distributive law we have...
4(3x—5)=4%x3x—4X5
=12x—20
Answer: 12x — 20
Questions Part 2 of 2 — Expanding Brackets involving Integers Example
11.2 Expand the following expressions. Question: Expand —11(3x — 5)
a. —11(3x-5) b. —93x+3) c. 12(x+5) d. 9(5x—3) Thought process: Using the distributive law we have...
e. —82x-2) f —7(Q2x—1) g -5@x+2) h 10(x+1) —11(8x=5)=-11x3x+ "11x "5
i —4Qx+4) | 10Bx+4) k —204x+4) | 7Q2x+3) =—33x+55
m. —3(4x—2) n. —42x—-4) o. -205x+1) p. 8Hx—-1) Answer: —33x + 55
a. 3(x-3) r. 3(3x—4) s. 9(x-15) t. —=12(2x—1)

Answers

a.—33x+55 b. —27x—27 c.12x + 60 d.45x — 27 e.—16x+ 16 f.—14x+ 7
g.—20x — 10 h.10x+ 10 i. —8x — 16 j. 30x + 40 k. —8x — 8 I. 14x + 21
m.—12x+6 n.—8x+ 16 0.—10x — 2 p.32x —8 9. 15x —9 r.9x — 12

s.45x — 45 t. —24x + 12
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|2 enpanding and Factorising

Questions Part 1 of 2 — Factorising Algebraic Expressions
12.1 Factorise the following expressions.

a. 1léx—20 b. 4x+6 c. 6x—12 d 3x+9

e. 20x—16 f. 16x+ 16 g. 6x+ 20 h. 4x+ 4

i. 15x—15 j. 10x—2 k. 8x+10 . 12x—12
m. 12x+ 6 n. 4x+12 o. 15x+ 18 p. 9x+ 15
g. 20x—20 r. 12x+4 24 s. l6x+8 t. 15x—12

Answers

a. 4(4x-5) b. 2(2x+3) c. 6(x-2) d.3(x+3) e. 4(5x-4) f. 16(x+1) g. 2(3x+10)
h. 4(x+1) i. 15(x-1) j. 2(5x-1) k. 2(4x+5) 1. 12(x-1) m. 6(2x+1) n. 4(x+3)
0. 3(5x+6) p. 3(3x+5) q.20(x-1) r. 12(x+2) s. 8(2x+1) t. 3(5x-4)

Helpful Information

Distributive Law
a(b+c)=ab+ac

The distributive law can be used “in reverse” to write algebraic expressions
where the terms have a common factor in factorised form. Factorised form is an
expression where the common factors of a collection of terms is written at the
front of a bracket.

Example

Question: Factorise 16x — 20

Thought process: The highest common factor of 16 and 20 is 4. This means we
can write 16x — 20 as 4(4x — 5). Note that to work out the numbers inside the
bracket we divide each term by 4. 16x ~ 4 = 4x and 20 =~ 4 = 5 and so the
answer is 4(4x — 5)

Answer: 4(4x — 5)

Questions Part 2 of 2 — Factorising Algebraic Expressions involving Integers
12.2 Factorise the following expressions.

a. —9418x b. 50—40x c. —12-9x d 60-—12x
e. —6x+6 f. 40— 8x g. —3-—3x h. —10x—-10
i. 6x—8 j. —6-—3x k. =21+ 14x . 32—40x
m. —3x—6 n. 15x—6 o. 12-30x p. 10— 6x

g —10-—30x r. 10— 15x s. —24+30x t. 4—4x

Answers

a.—9(1 —2x) b.10(5—-4x) ¢.—3(4+3x) d.12(5—x) e.—6(x—1) f.8(5—x)
g.—3(1+x)h.-10(x+1) i.2(3x—4) j. =32 +x) k. —7(3 — 2x) 1.8(4 — 5x)
m. —=3(x+2) n.3(5x —2) 0.6(2—5x) p.2(5—3x) q.—10(1 + 3x)

r.5(2 —3x) s.—6(4 —5x) t.4(1 —x)

Helpful Information
It is convention for the first term inside a bracket to be positive and so if the first
number is negative the number out the front of the bracket will be negative too.

Example

Question: Factorise —9 + 18x

Thought process: The highest common factor of 9 and 18 is 9. So we can write
—9 + 18x as —9(1 — 2x). Note that to work out the numbers inside the bracket
we divide each term by -9.

Answer: —9(1 — 2x)
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I3 substituting into an+h and ax-b

13.1 Evaluate the following expressions after substituting the given value for x. Note that the
expected detail in your working is demonstrated in the example on the right.

a. 2x+7,x=9 b. 2x—1,x=2 c. 6x—10,x=3 d. 2x+3,x=4
e. 4x+5x=4 f. 7x—-24,x=6 g 2x+2,x=5 h. 2x—4,x=3
i 9% — 6,x =3 j. 6x—12,x=4 k. 4x+8x=3 l. 5x—2,x=2
m. 4x—11,x=5 n. 4x—1,x=6 o0 8—-39x=6 p. 3x—7,x=5
q 3x—-17,x=6 r. 4x+2,x=6 s. 7x—20,x=6 t 9x —23,x =3

Answers
a.25 b.3 ¢c.8d.11 e.21 f.18 g.12 h.2i.21 j.12 k.20 1.8 m.9 n.23 0.9 p.8 g.1 r. 26
s.22 t.4

Example

Question: Substitute x = 9 into 2x + 7 and evaluate

Thought process: Following the instructions given in the question we

have...

Answer: 25

Q,I‘f-]/ x:O\

- 2x9+7]

-
-

\%%7
25
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M substitution of a8 whole number into a 2-step

EHPression

14.1 Evaluate the following expressions after substituting the given value for x. The expected
detail in your working is demonstrated in the examples on the right.

a. , X =29

x-5
4
e. §+6,x=18
i. 9(x—-2),x=4
—2,x=8

g 3x+2,x=6

Answers

b.

f.

5(x+4),x=7

C.

2x+7,x=9

X2l =33
6

x+39,x=15
6

X _1,x=63
9
x+22’x:27

7

6x—13,x =5
5x+2),x=3
4(x+5),x =2
=2, x =60
XT“,x=8

a.6 b.55¢c.25d.17 e.8 .2 g9 h.25i.18 j.22 k.9 1.28 m.2 n.2 0.6 p.9 g.20 r.32

s.7 t.2

Helpful Information

Substitution is the process of replacing a pronumeral with a
specified value. It could be helpful to think of a substitution like a
swap, just like a substitution in basketball.

Example
. . . -5
Question: Substitute x = 29 into xT and evaluate.

Thought process: Following the instructions given in the question we
have...

55
\
</\

Answer: 6
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[5 substituting an integer into an expression of the Form

aH-+h
15.1 Evaluate the following expressions after substituting the given value for x. The expected detail in your Helpful Information
working is demonstrated in the examples on the right. When substituting anything other than a whole number
a _8x—4 x=-9 b 5.4 4xx = —1 c 8x—-10x=—6 d —6x+1x=8 it is helpful to use brackets when multiplication is
’ ’ ’ ’ involved. This is done to avoid any potential confusion
e. 3—4x,x=-4 f. 7—5x,x=4 g 3x—-6x=-5 h.  —8x—-10,x=1 between multiplying by a negative number and
i. 3x —2,x =-3 j- —7x—9,x=-3 k 5—-2x,x=7 l. —8x—-10,x =—1 subtracting.
m. 8—4x,x=-2 n. —-9x+4x=3 0. 8x—-3,x=-5 p. 6x—10,x = -3
Example
g —-6x+6,x=7 rr 1-7x,x=7 s. —6x—4,x=-8 t. —8x—10,x=-3 | Question: Substitute x = —9 into —8x — 4 and
evaluate.
Answers Thought process: Following the instructions given in the
a.68 b.1 ¢.38 d.-47 e.19 f.-13 g.-21 h.-18 i.-11 j. 12 k. -9 I.-2 m. 16 n.-23 o0.-43 p.-28 q.-36 r.-48 | duestion we have...
s.44 t. 14

-F2 =4 x=-9
- <% = 4
= 93 -Y

= 6%

Answer: 68
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|b substituting a Fraction into an espression of the Form
aH+h

16.1 Evaluate the following expressions after substituting the given value for x. The expected detail
in your working is demonstrated in the examples on the right.

Helpful Information
When substituting anything other than a whole number it is
helpful to use brackets when multiplication is involved. This is

3 1 1 2
a. “2x—2x=7 p —dx—4x=5 . 2x—4dx=; d Sx—5x=3 done to avoid any potential confusion between multiplying by a
) 1 4 . negative number and subtracting.
o, TOX—=2x=7 f —Sx—2x=7; g Sx—lx=c h. 4—-3x,x=—
. 3 . 3 . 5 12
5 L 5 . Example
i, d-2xnx=g o 3x—dx=y k. —Sx+tLlx=g5 | —Bx—4x=g Question: Substitute x = % into —2x — 2 and evaluate.
Though : Following the i i i inth i
CSx—dx= 2  4x—5x= 1 o 3x—2x= 1 4+ 20x = 2 ought process: Following the instructions given in the question
m. 3 . 8 3 p. 5 we have...
_2 _2 _2 =2 2
q. 3+4x,x—3 r. 4+2x,x—3 s. 1+2x,x—5 t. Sx+3,x - o ¥ 57, = Z, =3
= 5N
Answers - Z( 7) Q’
2z
a.—2—7oor—2§ b.—%or—élg c.—3 d.—gor—lg e.—%or—S% f.—%or—3§ g.3 h.ZorZ% = =% —%—7 "
i 2or3 j.—Eor—3l k=21 -20r—62m.—20or—72 n.—2or—4= 0.—1 p.&orllé o o= B &
9 o, L& Lt 9, S 5 3 3 2 2 5 5 3
g.—or5=r.—or5-s.—or2=t.5 _ _ b /2
3 375 5 = :] ==
= -6 - -'ﬂ
2 F (
- =
< e -2%)
Answer: — 2 (or —2 ° )
7 7
29

Return to contents page

mathsquad.org




I'1 solving 2-step equations of the Form an+b=c
and au-b=c

17.1 Solve the following equations and include appropriate line by line working out. Helpful Information
If an answer says x = 6 and your answer is in the form 6 = x don’t worry as both are
correct. Note that the expected detail in your working is demonstrated in the examples
on the right.

Solving an algebraic equation is the process of finding the
value of the unknown which makes the equation true.

a. 37=104+9x b. 5x—2=28 ¢ 3=4x-13 d. 15=9+3x Thinking about Solving
e. 8x+2=58 f. 37=6x—5 g 11=9x—43 h. 6=3x-9 If the unknown appears once you could solve the equation by:
. . . i i i — X/+
i 41=5x+6 i 3x+2=14 k. 2¢x—2-=8 I 3x49=30 1. Using opposite qperatlons (+/— and X/=)to undo the furthest
_ _ _ _ removed operation
m. 9=5x—1 n. 6x+5=23 0. 8x—-12=4 P 5=3x-1 2. Doing the same action to both sides to keep the equation true
g 35=8x-5 r. 17=9+44x s. 8x—39=9 t. 2x+3=7
“Appropriate line by line working” requires you to
Answers e Have the unknown appear in each line of working
a. 27=9x, x=3 b. 5x=30, x=6 c. 16=4x, x=4 d. 6=3x, x=2 e. 8x=56, x=7 f. 42=6x, x=7 e Move exactly one step closer to isolating the unknown with each line
g.54=9x, x=6 h. 15=3x, x=5 i. 35=5x, x=7 j. 3x=12, x=4 k. 2x=10, x=5 |. 3x=21, x=7 Examples
m. 10=5x, x=2 n. 6x=18, x=3 0. 8x=16, x=2 p. 6=3x, x=2 q. 40=8x, x=5 1. 8=4x, x=2 Question: Solve 37 = 10 4+ 9x and include appropriate line by line working
s. 8x=48, x=6 t. 2x=4, x=2 out
Thought process: Using the above thought 57 = |0+~
process we identify multiplying by 9 as the
closest operation and adding 10 as the ~1d | %] = 93¢

furthest removed. Subtracting 10 from both

sides gives 27 = 9x. Dividing both sides by b=
3gives3 =x

Answer: x = 3

Question: Solve 5x — 2 = 28 and include

appropriate line by line working out.

Thought process: Using the above thought 43 x) - D, =78
process we identify multiplying by 5 as the P

closest operation and subtracting 2 as the td| S X =30
furthest removed. Adding 2 to both sides gives LBl ¥ =l

5x = 30. Dividing both sides by 5 gives x = 6
Answer: x = 6
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|H soluing 2-step equations with whole number
solutions

18.1 Solve the following equations and include appropriate line by line working out.
If an answer says x = 6 and your answer is in the form 6 = x don’t worry as both are
correct. The expected detail in your working is demonstrated in the examples on the
right.

a. 8=§_2 b. 2(x+4)=28 7:% d. 2x+4=28
e. 11=7x—-17 9=x+;5 g 13=7+4+3x h. 40=9x+4
. 0=§—5 i 6=§+3 k. 4=9x—-59 . 37=4x+9
m. 15=2x+9 n. 30=3(x+4) o 9=2Xx=° b. ’%4:7

4
g 4x—12=0 r. 7(x+5)=84 s. 8+9x =62 t. 3=%42

7
Answers
a10=3, x=50b.x+4=14 x=10 c.21 =x—5, x =26

d.2x=24, x=12e.28=7x, x=4 f.27=x+15 x=12g.3x =6, x =2
h.36=9x, x=4i5=3,x=15)3=3, x=27 k.63=9x, x=7
.28=4x, x=7m.6=2x, x=3n.10=x+4, x=6 0.36=x—6, x =42
p.x—4=14, x=18 q.4x =12, x =3 r.x+5=12, x =7 s.9x =54, x =6

t.1=§,x=7

Helpful Information

Solving an algebraic equation is the process of finding the
value of the unknown which makes the equation true.

Thinking about Solving
If the unknown appears once you could solve the equation by:
1. Using opposite operations (+/— and X/=+ ) to undo the furthest
removed operation
2. Doing the same action to both sides to keep the equation true

“Appropriate line by line working” requires you to
e Have the unknown appear in each line of working
e Move exactly one step closer to isolating the unknown with each line

Examples
Question: Solve 8 = g — 2 and include appropriate line by line working out.
Thought process: Using the above thought

process we identify dividing by 5 as the closest
operation and subtracting 2 as the furthest

g = g— -2

removed. Adding 2 to both sides gives 10 = - P ) e %
Multiplying both sides by 5 gives 50 = x X
Answer: 10 = %, x =150 S 50 =X

Question: Solve 2(x + 4) = 28 and include appropriate line by line working
out.
Thought process: Using the above thought

process we identify adding 4 as the closest 2 (\_/I 1 ‘-ﬂ =2€
operation and multiplying by 2 as the . =

furthest removed. Dividing both sides by 2 T et =14
gives x + 4 = 14. Subtracting 4 from both = L\ X - |0

sides gives x = 10
Answer: x +4 =14, x =10
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4 solving equations where the unhnown appears
on both sides
19.1 Solve the following equations and include appropriate line by line working out. Helpful Information
Note: If an answer says x = 6 and your answer is in the form 6 = x don’t worry as both If the unknown appears on both sides of the equation a good first step is to
are correct. remove the term with the lowest coefficient using opposite operations and
a. 6x—15=2x—-3 b. 5x+15=6x+9 c. 4x+5=2x+9 doing the same to both sides.
d 4x-5=2x-1 e. 4x+3=3x+6 f. x+6=6x—14% It is also important to note that the operation in front of a constant can be
instead read as a sign. Forexamplex —3 =x+ ~3
g. 6x+7=2x+27 h. 6x—5=>5x i. 6x+6=4x+12
. Examples
. 4x+10=3x+12 k. 2x—8=5x—26 . 4x+4=x+22
J x x x x x x Question: Solve 6x — 15 = 2x — 3 and include appropriate line by line
m. x —4=4x —19 n. 4x+2=3x+7 0. 6x—5="5x—2 working out.
Thought process: Using the above —
p. 6x—2=2x+14 g 2x+9=4x+1 r. 6x+2=2x+10 thought process we identify 2x as Gx-15 R >
the tgrrn with the onvest S)xld e -1S - - 3
s. 6x—6=4x+2 t. 3x—1=2x+4 coefficient. Subtracting 2x from
both sides gives 4x — 15 = -3 +1S 1 4 x = |
(where subtract 3 has become "
Answers negative 3). We then continue 4 x= 5
a.4x=12,x=3b.15=x+9,x =6 c.2x =4,x =2 d. 2x = 4,x = 2 using standard methods.
eex+3=6x=3f10=5x,x=2g4x=20,x=5h.x—-5=0,x=5 Answer: 4x = 12,x =3
i.2x=6,x=3jx4+10=12,x=2 k. 18=3x,x =6 1.3x =18,x =6
m15=3xx=5nx+2=7x=50x—-5=-2x=3 p.4x = 16,x = 4 Question: Solve 5x + 15 = 6x + 9 and include appropriate line by line
0.8=2x,x=4r.4x=8x=2s2x=8x=4tx—1=4x=5 working out. o - ¢ q
Thought process: Using the above thought S )+ 15 = xt
process we identify 5x as the term with _ - B
the lowest coefficient. Subtracting 5x from o1 15 = X+
both sides gives 15 = x + 9. We then _ q C = x
continue using standard methods.
Answer:15=9+x, x =6
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el solving more compled equations

Questions Part 1 of 5 — Solving equations with fractional solutions Helpful Information
20.1 Solve the following equations. When solving one-step equations involving a multiplication, we solve the
a. 6x=28 b. 3x=2 c. 2x=3 d. 10x =15 equation by dividing both sides by the coefficient of the unknown. This is shown
e. 8x=7 f. 9x=6 g. 8x=1 h. 7x =9 in the example below.
i. 2x=3 i 4x =14 k. 9x =23 . 8x =22
m. 2x =5 n. 7x =20 o. 3x=4 p. 9x =28
€x =16
+3 | X =9
Answers
ax=-bx=ccx=>dx=2 e.x=zfx=£g x=-hx=-2ix=12
_ 3 3 2 2 8 3 8 7 2
x=73 k.ox = ) So far, we have only encountered questions where the coefficient divides the

other value exactly. If this is not the case, we still solve the equation by dividing
both sides by the coefficient, though instead of evaluating the division we leave it
as a fraction (and simplify if needed).

Examples
Question: Solve 6x = 8
Thought process: Using the approach discussed in the above subskill we have..

| =T
—(0 :/%-
L% g
A

3

4
Answer: x = 3

33
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Questions Part 2 of 5 — Solving equations involving negative numbers Helpful Information
20.2 Solve the following equations and include appropriate line by line working out.

If an answer says x = 6 and your answer is in the form 6 = x don’t worry as both are Solving an algebraic equation is the process of finding the
correct. The expected detail in your working is demonstrated in the examples on the value of the unknown which makes the equation true.
right.
a. 3x—6=2 b. —-17=-—x-8 C. 25=4x -1 Thinking about Solving
d. 24=9x -5 e. 47=-8x-9 f. 3x+1=20 If the unknown appears once you could solve the equation by:
g. 5x+9 =-27 h. —-28=8x-—14 i. 4x+1=-16 1. Using opposite operations (+/— and X/=+ ) to undo the furthest
j. 46 =8x+9 k. 5x+1=-13 l. -32=7x—4 removed operation
. 6=3x-5 n. —-14=5x46 0. —6x+8=-—16 2. Doing the same action to both sides to keep the equation true
p. —x+6=1 g -17=10x+2 r. 9Ix+3=34 “Appropriate line by line working” requires you to
5. =55=8x+9 t. 9x—-1=38 u. 3=4x+5 e Have the unknown appear in each line of working
B e Move exactly one step closer to isolating the unknown with each line
nswers
a.3x:8,x=§or2E b.-9=—x,x=9 c.26=4x,x=§or6l Exam;?/es .
3.9 3, 2 5% Question: Solve 3x — 6 = 2 and include
d.29 =9x,x = <5 or 35 e.56=-8x,x=—-7f.3x=19,x = S or 65 appropriate line by line working out. AN _ l
g.5x = —36,x = —? or —7% h.—24 =8x,x = -3 Tho:ght ?roceTs: IUsingk;che abOﬁe tflwught process 3 X))~ b =
) 17 1. 37 5 we identify multiplying by 3 as the closest operation _
Ldx=—-17,x=—-Tor—42 .37 =8x,x =For4g and subtracting 6 as the furthest removed. Adding 6 b 5 X = %
k.5x =—14,x = —% or —2% .-28=7x,x=—4 m.11 =3x,x = % or 3% to both sides gives 3x = 8. Dividing both sidesby3 — % X = %—
n.—20=5x,x=—40.—-24=—-6x,x=4p.—x=-5x=5 gives x =§
q.—19 = 10x,x = ——or—1— r.9x = 31, x = —or 32 Answer:3x = 8 x = &
10 10 9 9 ) 3
s.—64=8x,x=—8t9x =39, x="or4; u—2=4x, x=—7
Question: Solve —17 = —x — 8 and include
appropriate line by line working out. / \
Thought process: Using the above thought =] | = ks ()~ 3
process we |d§nt|fy multlplylng by -1 as the + % _ O] —
closest operation and subtracting 8 as the
furthest removed. Adding 8 to both sides gives -~ 9 & X
—9 = —x. Since —x = —1x our final step is
dividing both sides by —1toget 9 = x
Answer: —9 = —x, x =9
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Questions Part 3 of 5 — Solving equations where the unknown is on both sides
involving negative coefficients or solutions
20.2 Solve the following equations and include appropriate line by line working out.
If an answer says x = 6 and your answer is in the form 6 = x don’t worry as both are
correct. The expected detail in your working is demonstrated in the examples on the
right.

a. —5x+10=2x—4 b.

—3x—2=-7x—2 ¢ —-5x—4=-3x+4

d —x—8=4x+2 e. 5x+9=-3x—-7 f -3x+4=2x-—6

g. —4x+1=-5x+3 h. -2x+6=—x+1 i. —6x—2=-5x—-1

jo —3x—6=-2x+7 k. x—1=3x+5 . —5x+9=3x-7

Answers

a.14=7x,x=2 b.0=10x,x =0 c. -8 =2x,x = —4 d. =10 = 5x,x = -2
e.16 =2x,x=8f10=5x,x=2g.x+1=3,x=2h.6=x+1,x=5
i.—2=x—-1x=-1j.—-6=x+7,x=—-13 k.—6 =2x,x = -3

.16 =8x,x =2

Helpful Information

If the unknown appears on both sides of the equation a good first step is to
remove the term with the lowest coefficient using opposite operations and doing
the same to both sides.

Example
Question: Solve —5x + 10 = 2x — 4 and include appropriate line by line working
out.

Thought process: Using the above
thought process we identify —5x as the
term with the lowest coefficient. Adding

‘-’4536, +10 = Ax-Y

5x to both sides gives 10 = 7x — 4. We el ims Tx -4
then continue using standard methods. 44 G = T
Answer: 14 = 7x,x = 2 ;

= i & e
Question: Solve —3x — 2 = —7x — 2 and include appropriate line by line
working out.
Thought process: Using the above P _)' &
thought process we identify —7x as =Sk - = £ e =
the term with the lowest coefficient. 0

1 = = =

Adding 7x to both sides gives T 4— x4 l
4x — 2 = —2. We then continue =
using standard methods. A 4r=0
Answer: 4x = 0,x =0 ~ 4 x = O
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Questions Part 4 of 5 — Solving equations where the unknown is on both sides and the
solution is a fraction
20.4 Solve the following equations and include appropriate line by line working out.
If an answer says x = 6 and your answer is in the form 6 = x don’t worry as both are
correct. The expected detail in your working is demonstrated in the examples on the
right.

a. —5x+8=7x-7 b.

—4x =5x + 10 c. —2x+1=2x+7

d 5x—5=x+4+20 e. 5x+9=2x+7 f. x—4=-5x—-2

Helpful Information
Remember, if in the final step a division is required and the number does not
divide the other exactly, leave the answer as a fraction and simplify if needed.

Example
Question: Solve —5x + 8 = 7x — 7and include appropriate line by line working
out.

Thought process: We begin
as usual, by removing the
unknown with the lowest

. ing the constant
. —6x—3=6x—2 k —4x=3x+4 . —5x—9=>5x—4 removing t
J term. We then have Ton| € 2 1y = |
m. 5x+5=-5x—-3 n —3x—3=—4x+4+2 o. 3x—10=6x—-3 15 =12x
This can be solved by 4+ 1 F YL
dividing both sides by 12. L 49 % i
Answers : " 5 . Since 12 doesn’t divide 15 ‘ -
a.15=12x,x==b.-10=9x,x=—— c.4x =6, x = —= d. 4x = 25, x = — exactly we leave it as a 5
2 * 1 K 11 2 12 * ; . 15 =g
e2=7xx=>f6x=2x=;g1l=2xx=—hbx=12x=" fraction 15 + 12 = ~and
i—1l=4x,x=——j—-1=12x,x=—— k —4=Tx,x=—= finalise our answerby =
N 12 7 simplifying the fraction = = =
I.—5=10x,x=—5m.10x=—8,x=—gn.x—3=2,x=5 124
o. —7=3x,x=—§ Answer:3x=26,x=?
36
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Questions Part 5 of 5 — Solving equations where expanding brackets is Helpful Information E
recommended Up until now, when we’ve seen equations 2 ( 1+t Lﬂ -2%€
20.5 Solve the following equations and include appropriate line by line working | involving brackets our first step has been to divide ) ; =
out. (as the multiplication has been the furthest Th| LA =]H
If an answer says x = 6 and your answer is in the form 6 = x don’t worry as removed operation). See the example on the right.  — H X - |O
both are correct. The expected detail in your working is demonstrated in the
examples on the right. The equations in this skill all involve a bracket where the number that is in front of the
a. 14=3(x—-4) b. 6(x+4)=15 ¢ 27=6(x—-9) bracket does not divide the number on the other side of the equals sign exactly. For
d. 5(x-9 =21 e 2(x+8)=5 £ 14 = 3(x — 5) gxample, ?4. =3(x—4). Whi!e it‘is still possible for the fir.st step to be dividing both
16 = 6 6 h c 1 = 23 . 7=7 10 sides 3, this introduces a fraction in the first step. Alternatively, if we began by
fg' =6(x +6) ) -1 = N =2(x+10) expanding the bracket the equation can be solved without a fraction appearing until
J- 3x-3)=10 k 5(x-9 =11 L 3(x—5)=8 the final step (making the solving process a lot easier!).
m. 14=5(x-1) n 2(x+5)=5 0. 26=5(x+5)
p. 13=5(x-10) gq. 17=3(x-8) r. 17 = 3(x — 9) Thinking about Solving Equations of the form a(x + b) = ¢
S, 14=3(xx-5) t 7 =3(x+3) u. 5=2(x+3) e If a divides c exactly, begin by dividing both sides by a.
e If a does not divide c exactly, use the distributive law to expand the
Answers brackets and then solve.
a.14=3x—12,x = 23—60r 8§ b. 6x + 24 = 15, x = —%or—l% Example
.27 = 6x —54,x = 27 or132 d.5x — 45 = 21, x = % o132 Question: Solve 14 = 3(x — 4) and include appropriate line by line working out.
2, ) % 3 Thought process: Since 3 doesn’t divide 14
e2x+16=5x=—-—or—5-f14=3x—-15x="or9; exactly we begin by expanding the bracket. 1 -

g.16 = 6x + 36, x = _% or _3§ h.5x —5=23,x = %or 5% Subtracting 12 is furthest removed so we add 12 L+ - 5( X - L}>
i.7=2x+20,x=—£or—6lj. 3x —9=10,x = —or6= k. 5x — 45 = to botl.'15|destog(.et.2.6=3x.V\./ethend|v.|de e’(PW‘K 14 =(30-12
56 ) 2 2 93 5 3 3 1 . both sides by 3. Dividing both sides by 3 gives | 3
11,x=?or11§I.3x—15=8,x:?or7§m.14=5x—5,x=?or3§ x =28 + 14 l(0: xX

5 1 1 3 A e
n.2x+10=5,x:—50r—25o.26=5x+25,x=§ Answer:3x=26,x=? ol g = XL
p.13 =5x—50,x =Zo0r122 q.17 = 3x — 24,x = T or 13> (v §)
r.17 =3x—27,x :%orlélg s.14 =3x — 15, x =§or9§
t.7=3x+9,x=—§ u.5=2x+6,x=—%
37
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cl completing coordinates

21.1 Complete the missing value in each coordinate so it satisfies the given relationship.
b.

a. y=5x+2,(0,_)&(_,0)
c. y=4x+1,(0,_) &(_,0)
e. y=3x+2, (0,_)&(_,0)
g y=—2x+2,(0,_)&(_,0)
i. y=—4x—13, (0,_)&(_,0)
k. y=—-x+3,00,_)&(_,0)
m. y=-3x+3,(0,_)&(_,0)
0. y=4x+3, (0,_)&(_,0)

g y=2x+2,(0,_)&(_,0)

Answers

d.

f.

y=-5x—-2,(0,_)&(_,0)
y=2x-3,0_) &(_,0)
y=-3x+2,(0,_)&(_,0)
y=-3x—3,(0,_)&(_,0)
y=4x-2,(0,_)&(_,0)
y=5x+1,00,_)&(_,0)
y=2x+1,(0,_)&(_,0)
y=—-2x+3, (0,_)&(_,0)

y= —x—3, (0'—)&(—'0)

az&—gn—z&—ga1&—§¢—3&§a2&—§£2&§g2&1n—3&—1
i, —38&—->j.-2&-k38&31.1&—~m.3&1n1&—=~038&—>p.3&>
4 2 5 2 4 2

q.2&-1r.—38&-3

Helpful Information

Thinking about Coordinates Satisfying a Rule

For a coordinate to satisfy a linear relationship the x and y value must be
related just as the rule states.

Strategy for Completing a Coordinate Using a Rule
1. Substitute the value into the rule

2.If
e The x value has been given — find the y-value by evaluating
e The y-value has been given — find the y-value by solving the
equation
Example

Question: Consider the linear relationship y = 5x + 2. Complete the missing
value in each coordinate
0,_)&(_,0)
so each satisfies the rule.
Thought process: Using the above strategy we have

x

\j:SJLfl, (OI—’\ U:5x+l (—,g)
s Sx0TL D= StZ2

\j; O-‘rl 'Z '2,:'53(.

\3=9~« . ’1'5:3(,

Answer: (0,2) and (— % 0)
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cc sHetching linear graphs using auis intercepts

& To be printed or completed using a stylus

22.1 Alinear rule and the coordinates of its axis intercepts are given. Use this information to sketch the

graph of each linear rule on the Cartesian planes below.

a. y=5x+2, b. y=-5x—-2, c. y=4x+1, d y=2x-3,
2 2 1 3
0.2)&(-2,0) (0,-2) &(-2,0) 01 &(-3,0) ©0.-3)&(-2,0)
Y Yy Y Y
3 3 3 3
2 2 2 2
1 1 1 1
-3-2-1 (01 2 37T -3-2-1 (01 2 3= —-3-2-1 (01 2 37T -3-2-1 (01 2
-1 -1 -1 -1
—2 —2 —2 —2
-3 -3 -3 -3
e. y=3x+2, f.y=-3x+2, g. y=-2x+2, h. y=-3x-3,
©02)&(-2,0) ©02) &(%,0) (0,2) & (1,0) (0,—3) & (—1,0)
3 3
Y Y Y Y
3 3 3 3
2 2 2 2
1 1 1 1
-3-2-1 |01 2 3 —3-2-1 (01 2 3 —3-2- |01 2 3 —3-2-1 (01 2
- -1 -1 -1
—2 —2 —2 —2
-3 -3 -3 -3
i.y=—4x—3, j.y=4x—2, k,_’y:—x+3' |,y=5x+1'

_ _3 - 1 0,3) & (3,0 _1
©0,-3)&(-3,0) ©0,-2)&(3,0) (0,3)&(3,0) o1 &(-1,0)
Y Yy Y Y
3 3 3 3
2 2 2 2
1 1 1 1
—3-2-1 (01 2 3% —3-2-1 (01 2 3% —3-2-1 (01 2 3% —3-2-1 (01 2
— —1 —1 —1
—2 —2 —2 —2
-3 -3 -3 -3

Answers on the following page

Helpful Information
The Cartesian plane is a plane made up
of an x-axis (a horizontal number line)
and a y-axis (a vertical number line). An

. . -3-2-1 (01 2 37
example of a Cartesian plane is on the -1
right. -2

Y
3
2
1

A point on the Cartesian Plane is given by a pair of integers
called the coordinates of the point. A coordinate looks like
this (x, y) where the first number is the x-coordinate (how far
across) and the second number is the y-coordinate (how far
up or down).

The origin is the intersection of the two axes and has
coordinates (0,0).

When plotting a coordinate a helpful thought process is “crawl
before you climb”.

Example
Question: The linear rule y = 5x + 2 has axis intercepts of (0,2)

and (— % 0). Use this information to sketch the linear graph.

Thought process and answer: The first coordinate (0,2) has an x-
coordinate of zero so there is no horizontal move. The vertical

move is 2 so we climb up 2. The second coordinate (—é, 0)

requires a horizontal move, or Yy

crawl, of — % This fraction can be ;

marked on the number line by first

dividing the space between 0 and -1 !

into 5 equal parts. The vertical 01 o 34

-3 -2 -1

move is zero so this point remains
on the x-axis. We then connect the -
points with a line to sketch the
graph.
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Answers

-3-2-1\ |01

2 3T 321 /1 2 37
—1
—2

—1

-2

a. y=5x+2, b. y=-5x—-2, c. y=4x+1, d. y=2x-3,
2 2 1 3
©02)&(-2,0) ©0,-2)&(-2,0) 01)&(-3,0) ©0,-3)&(-2,0)
y Yy y y
3 3 3 3
2 2 2
1 1 1
01 2 37 —3-2-11/01 2 3% 5 3T 32 01 2 32
—1
2
-3 -3
e. y=3x+2, f.y=-3x+2, h. y=-3x-3,
0.2)&(-2,0) 0.2)&(%,0) (0,2) &(1,0) (0,-3) & (=1,0)
3 3
) -. ” ”
3 & \\ 3
2 2 2 2
1 1 1 1
3-2-97 [01 2 37 —3-2-1 [0\ 2 3T —3-2-1 [0} 2 3 3T
1 —1 -1
=) 2 2
-3 -3 -3
i.y=—4x -3, jby=4x-2, k.y=—-x+3,
©0,-3)&(-2,0) 0,-2)&(3,0) (0.3) &(3,0)
y y y
3 3 3
2 2 2
1 1 1
3-2-1 |01 2 3¢ 3 -9-1([01 2 32
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£d determining linear rules including negative
gradients

Questions Part 1 of 2 — Determining a linear rule of the form y = ax from a complete table of

values
23.1 The points in each of the following tables follow a rule of the given form. Write the rule
that connects the points within each table by filling in the box with the appropriate number.

a. y=[lx b. y=[1x
X -1 0 1 2 3 4 x |-110 1
y 3 0 -3 -6 -9 | -12 y|-3]0 3 6 9 |12

y=[1lx
-1 0 1 2 3 4 x | -1 0 1 2 3 4
y 4 0| -4 -8 |-12|-16

1 23] 4 x| 12lo]1]2]3]2a4
y -4 4 8 12 | 16 y 7 0 -7 -14 | -21 | -28
g y=[lx h y=[]x
1 23] a4 1 112]3]a
9l 0] 9]18]|27]36 505 ]10]15]20

Answers
a.y=-3x b.y=3xcy=-5xdy=—4xey=4xf.y=-7x g y=9x h.y =5x

Helpful Information
In a linear rule the number in front of the x tells us the “one-step size”.

Think about the rule y = —2x and its table of values:
x|-110|1]2|3]|4

yl2]ol-2]4]-6]-8

Every time the x-value increase by 1 we have one more group of -2 and
so the y-value decreases by -2.

Example
Question: The points in the following table follow a rule of the form

y=

x -1 0 1 2 3 4
3 0 -3 -6 -9 | -12

Write the rule that connects the points within the table by filling in the
box with the appropriate number.

Thought process: The rule tells us that the y-value is a multiple of the
x-value. Since each y-value is -3 times the x-value the number in the box
must by -3.

Answer: y = —3x

41
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Questions Part 2 of 2 — Determining a linear rule from a complete table of values Helpful Information
23.2 The points in each of the following tables follow a rule of the given form. Write the rule that | Thinking about a Linear Rule
connects the points within each table. If a collection of coordinates satisfy a linear rule then the one-step
a. b. size is constant. Note: The one-step size is the amount that y-value
PO R B 1 > 3 a ~ 210 1 > 3 2 changes by each time the x-value increases by 1.
y 6 220 y 5 11 How to Find a Linear Rule
c. d. 1. Write the general ruley = mx + ¢
2. Determine the one-step size
1107112134 x (‘110 1}12]3 )4 e Calculate the difference between the y-values in the given
y -5 9 y -5 7 coordinates
e. £ e Divide this difference by the number of steps between the
coordinates
1012134 x | 110 1 2 3 4 e If the values are increasing the one-step size is positive, if the
9 1 y |9 -15 values are decreasing the one-step size is negative
g h. 3. Replace the m in the general rule with the value of the one step
size
110112134 x ;10123 4 4. Substitute a coordinate into the general rule using a pair of x and
y 0 10 y -7 -9 y values from the table
i i 5. Solve the equation in step 4 for ¢
6. Complete the rule by filling in the value of m and c in the table
1|0 1 2 3 4 -1/0(1]2|3]| 4
Example
-10 y |5 19 Question: Write the rule that connects the points in the table.
k. ! x |1 ] 0| 1][2]3]4
110|112 ]|3]| 4 x|-1]10]1|2]|3 |4 y -6 -20
y | 8 11 y | 14 0 Thought process: Using the above process we have...
m. n. 1. y=mx+c
2. The difference between the y-values is 14.
10121314 -1 0 1 2 3 4 There are 2 steps between the coordinates so divide 14 by 2
y -3 -5 y 1 -23 The values are decreasing so the one-step size is -7
3. y=-7x+c
4. Substituting the coordinate (0,-6) into the rule from step 3
Answers gives:
a.y=—7x—6b.y=-3x+2cy=7x—-5dy=4x—-5ey=—-2x+7fy=—-6x+3 . . . f6=—7><0+c
gy=5x—-5hy=—x—-6iy=—4x+2jy=7x+12 ky=x+9 Ly=-7x+7 > SoIV|ngth|sequatlonglvesc =6
my=-x—2ny=—6x—5 6. Theruleisy =—-7x—6
Answer:y = —7x — 6
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cd choosing and using Formulas in measurement

Questions Part 1 of 3 — Perimeter of parallelograms and triangles
24.1 To the nearest whole number, what is the perimeter of each shape below? You may
use your calculator if you wish.

a. b. C.
' 16.9¢m

/

”-N“/ 9.lm /
Fi

t
23.1m

d e. f.
14.8m 5.8min 20,9
7.3m .
3 14er. 5.1m,
19mn ~13.6mmm '
g h. i

13.3em

6.7cm

23.Tem

16.3em

22.2m

20.1em

Answers
a.66mm b.45cm c.52m d.41m e.39mm f.52m g.33cm h. 40cm i.37mm j. 73m
k. 60cm |. 66m

Helpful Information

| The perimeter of an object is the total length around its outside ‘

Note that if a shape has little dashes on its sides this is used to show that
some of the sides have equal lengths.

For example, in the shape below it looks like only 2 of the 4 lengths around
the outside are given (20.6mm and 12.5mm)

20.6mm
— 7

11.7mm _
i/ 12.5mm

L/

However, since the bottom length has one dash, just like the top, we know
it must be 20.6mm as well. Similarly, since the left side has two dashes, just
like the right side, we know it must be 12.5mm.

Strategy for finding the perimeter to the nearest whole number
1. Add up the lengths around the outside
2. Round to the nearest whole number
3. Include appropriate units

Example
Question: To the nearest whole number, what is the perimeter of the
shape below?

Uv-"m/ 9.1m ,/
i

/

t
23.1m

Thought process: Using the above strategy we have...

1. 23.149.8+23.1+9.8=65.8 (as the top side is 23.1m and the right

side is 9.8m)

2. Rounding 65.8 to the nearest whole number gives 66.

3. The perimeter is 66m
Answer: 66m
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Questions Part 2 of 3 — Area of parallelograms, triangles, kites and trapeziums

24.2 Calculate the area of the shapes below, give your answers to the nearest whole number.

You may use your calculator if you wish.

a.
10em
_.__'\_‘_\_\_\-‘-_\_‘-‘-H—
2lem
d.
N
\\.. ~19.2¢m "‘!{}3.3”:;
~\
g.
TeTTL
J,I 10em I".
;/’: T _--—'E
,-’f. — rf'hr'm
j.
/__ B
/ {Oem /
£ i /
—h
12em
Answers

b. C.
\,
13 | & n \}
\\//
—
10¢rm
e f
14
= 19.3m
22.2m
h. |
v 11.6
12.3em 12.1m .6m
16.4em 19.7m
k.

) »/ 13.6m
\\ / 19.3m

101

a.109cm? b. 65cm? c. 217cm? d. 447cm? e. 258m? f. 77m? g. 115cm? h. 194cm? i. 229m?

j. 90cm? k. 60cm? . 224m?

Helpful Information

Area Formulas

Area of a Triangle:

1
a=gxoxh | SACZIN
Area of a b
Parallelogram: [ a
A=bXh

Area of a Kite:

A 1 b
==XaX

2
Area of a Trapezium:

1 :
A=>(a+b)xh kike

Base and height must meet at right angles

Strategy for choosing the right formula and using it to calculate a
measurement
1. Identify the type of shape you’ve been given

2. Choose the appropriate formula

3. Substitute the values for each pronumeral using the diagram

4. Evaluate the expression

5. Round to the nearest whole number

6. Include appropriate units 10em
Example ‘

Question: Calculate the area of the shape on

the right, give your answer to the nearest

whole number.

Thought process: Using the above strategy we have...
1. The shape is a trapezium

_H:;‘_'_"‘“——_,___‘___H_
2lem

2. The formula for the area of a trapeziumis A = %(a +b)Xh
3. Forthe given trapeziuma = 10, b = 21 and h = 7 and so

1
A=5(10+21)x7

4. Evaluating A = %(10 + 21) x 7 gives 108.5

5. Rounding 108.5 to the nearest whole number gives 109
6. 109cm?
Answer: 109cm?
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Questions Part 3 of 3 — Volume of Prisms Helpful Information
24.3 Calculate the volume of the shapes below, give your answers to the nearest whole number. | A prism is a shape where each cross section is the same shape. The
You may use your calculator if you wish. shape of the cross section is referred to as the “base”.
a b. C. -
_—\ — Volume of a prism =
o base area X height ‘
14.4em i \
i \Ill}.'Jt'.rrr \\ 12.6em
10.2em \ - 5.9¢m - -Tem 2.7em ' The “height” of a prism is how far base N
T12.7em Aacem = F /“ ”
7.5cm back the “base area” goes 0cto
Strategy for choosing the right formula and using it to calculate a
d €. f measurement
5.3m 1. Identify the type of shape you’ve been given
2. Choose the appropriate formula
5.6em 7.5em S 6.9m. 3. Substitute the values for each pronumeral using the diagram
T05em 4. Evaluate the expression
5. Round to the nearest whole number
8 h. o\ : 6. Include appropriate units —\
. — \ dmm — \
6.5mm| : 5\ Examp/e i E \
18.3cm/" 1 \11.8om \ 9.5 Question: Calculate the volume of the e \L0-Icm \
6.6mm 10.8cm. - 8. Tmm shape on the right, give your answer to 0.2em \
o CTn —12.Tem
10.3mm 16.9¢m e the nearest whole number. 1demn -
j. k. _ Thought process: Using the above strategy we have...
)\ 1. The shapeis a (triangular) prism
15 A \ 2. The formula for the volume of a prism is
5.3em a. \ 71m .
9.2m [\ 119em : base area X height
10.9em| | 3 6.4m 3. For the given prism, the “base” is a triangle and so its area is
SEm 7.3m T\ _—TL3cm 8.4m i !

‘ 15.5cm e calculated with the formula A = 5 X b X h.So we calculate
the base area as % X 14 X 10.2. The triangle goes back
12.7cm so the “height” of the prism is 12.7. The volume is
then calculated with the expression 1x14%102x12.7

Answers 1 2
a.907cm? b. 431cm?® c. 255cm® d. 961cm? e. 441cm? f. 183m? g. 442mm? h. 913cm? 4. Evaluating> X 14 X 10.2 X 12.7 gives 906.78
i.331mm3 j.571m?3 k. 955cm? |. 382m?3 5. Rounding 906.78 to the nearest whole number gives 907
6. 907cm?3
Answer: 907cm3
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oa Features of a circle

/
|

7

,/ \ .\\\

N

7N
\/

/ \

4

\/

Answers

d. Diameter =64.2cm,
calculate the radius

g. Diameter=31.4cm,
calculate the radius

j. Radius =14.8cm,
calculate the diameter

Questions Part 1 of 3 — Radius and diameter of a circle
25.1 Calculate the requested feature of each circle.
a. Radius =18.3cm,
calculate the diameter

b. Diameter =41.2cm,

calculate the radius

"“\ /;
N 2

A

Radius = 28.9cm,
caIcuIate the diameter

N

Y

Diameter = 35.6cm,
caIcuIate the radius

/< \
£\ Y
(N )
B

Y pd

Radius = 13.6cm,
calculate the diameter

7N
\\/

Radius = 6.7cm,
caIcuLate the diameter

/ "R
/

. /

Diameter =49.8cm,
calculate the radius

Radius = 15.4cm,
calculate the diameter

Diameter = 18.8cm,
calculate the radius

7N
/ d A

{
| e\
e |

\\\7 7/

a.d=36.6cm b.r=20.6cm c.d=13.4cm d.r=32.1cm e.d=57.8cm f.r=24.9cm
g.r=15.7cm h.r=17.8cm i.d =30.8cm j.d=29.6cm k.d=27.2cm I.r=9.4cm

Helpful Information

The radius of a circle is a straight line from
the centre to the outside edge

The diameter of a circle a straight line from
side to side that passes through the centre &

diameter = 2 X radius
radius = diameter + 2

Examples
Question: The circle below has a radius of 18.3cm. What is its diameter?

\ .V //_,-‘

Thought process: The diameter is twice as long as the radius and so
d = 18.3x2=36.6

The units for both measurements is cm and therefore the diameter is

36.6cm.

Answer: d = 36.6cm

Question: The circle below has a diameter of 41.2cm. What is its radius?

/ :
| 4. '1.,‘[
.‘\\\ //,/
Thought process: The radius is half the length of the diameter and so
= 412 =2 =206

The units for both measurements is cm and therefore the radius is 20.6cm.
Answer: r =20.6cm
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Questions Part 2 of 3 — Circumference of a circle
25.2 Calculate the circumference of each circle, giving your answers to 2dp.
a. Radius=18.3cm, b. Diameter =41.2cm, c. Radius=6.7cm,
calculate the calculate the calculate the
circumference circumference circumference

// = -”H\\\‘. ///,-— " 77-7.\\\ //"’ : \\\,
/ v d " L
Voo / Ji

d. Diameter =64.2cm, e. Radius =28.9cm, f. Diameter =49.8cm,

calculate the

calculate the
circumference circumference crrcumference

l—,(] ‘ { i \<

».\\\ y /’/ \ \/ N L d

Diameter =35.6cm, i. Radius =15.4cm,
calculate the calculate the

calculate the
circumference crrcumference circumference

/ \ f_,,,\/\\ d \ | / \

j. Radius = 14 8cm, k. Radius =13.6cm, l.
calculate the calculate the calculate the
cwcumference circumference circumference

/ \ N 7N
\ / \ \/ \\.\,, e §
Answers
a.c=114.98cm b.c=129.43cm c.c=42.10cm d.c=201.69cm e.c=181.58cm

f.c=156.45cm g.c=98.65cm h.c=111.84cm i.c=96.76cm j.c=92.99cm
k.c=85.45cm |. ¢ =59.06cm

calculate the

g. Diameter=31.4cm, h.

\ /

Diameter = 18.8cm,

Helpful Information

around the outside.

The circumference of a circle is the length

circumference

The circumference is made up of just over 3 lengths of the diameter. The actual
number of times the diameter fits around the circle is represented by 7, called
pi”, which has infinitely many decimal places...!

i Written to the first 6 decimal places we have m =~ 3.141592 i

circumference

T Xd
=2XTXT

One way to remember these numbers is to think “I wish | could calculate pi” as
the number of letters in each word gives the first six decimal places @

To help remember the meanings of radius, diameter and circumference put the
words in order from smallest number of letters to most number of letters (as
they are ordered in this sentence) as the shortest word (radius) is the shortest
length and the longest word (circumference) is the longest length.

Examples
Question: This circle P Question: This circle
has a radius of .‘v_/ \ has a diameter of “
18.3cm. Whatisits ~ — || 412cm.Whatisits | 4
circumference? Give \ / circumference? Give "\\ /,-"

your answer to 2dp. T
Thought process: The formula
relating circumference to radius is:
C=2XmXr
~ 2% 3.141592 x 18.3
~ 114.982267
Rounding to 2dp. and included units
we have c = 114.98cm
Answer: ¢ =114.98cm

your answer to 2dp.
Thought process: The formula
relating circumference to diameter is:
c=nXxd
~ 3.141592 x 41.2
~ 129.433590
Rounding to 2dp. and included units
we have c =129.43cm
Answer: ¢ =129.43cm
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Questions Part 3 of 3 — Area of a circle Helpful Information
25.3 Calculate the area of each circle, giving your answers to 2dp. . - -
a. Radius =18.3cm, b. Diameter =41.2cm, c. Radius =6.7cm, The area of a circle is calculated using the
formula below:
calculate the area calculate the area calculate the area 2
e . P g 7 L
. d e Recall that 7, correct to 6 decimal places is:
"'-\ N / T ~ 3.141592
d. Diameter =64.2cm, e. Radius =28.9cm, f. Diameter =49.8cm,
calculate the area caIcuIate the area calculate the area
TN A
fe il | ‘ \\\d
'\,“ ‘ AN Examples
\ // \ \/ S // Question: The circle on the right has a radius of 18.3cm.
P B What is its area? \
g. Diameter =31.4cm, h. Dlameter =35.6cm, i. Radius=15.4cm, Thought process: The formula relating the area of a circle | \
caIcuIate the area calculate the area caIcuIate the area to its radius is: ‘\_ r )
,\f_ — \\\ A=1mX 7,.2 \ /
/ \ %0 / \ ~ 3.141592 X 18.32 —
L ] LN ~ 1052.087745
\ /' R b d Rounding to 2dp. and included units we have A = 1052.09cm?
\ / T \ / Answer: A = 1052.09cm?
j- Radius =14.8cm, k. Radius=13.6cm, |.  Diameter = 18.8cm,
calculate the area caIcuIate the area calculate the area Question: The circle on the right has a diameter of =
TN T 41.2cm. What is its area? \
/ \ / \ / \\_‘ Thought process: As the formula for the area of a circle g"‘! 4 —)
|" i | \ d| requires the radius, we first need to determine the ;“'
\ / radius of the circle. Recall that the radius is half the \ //
\ / \ & N / diameter and so we have. I
T = 41.2+2 =206
The formula relating the area of a circle to its radius is:
Answers A =1 x 12
a.a=1052.09cm? b.a=1333.17cm? c.a=141.03cm? d.a=3237.13cm? ~ 3141592 x 20.62
e.a=2623.89cm? f.a=1947.82cm? g.a=774.37cm? h. a=995.38cm? i. a = 745.06cm? ~ 1333.16598i
j-a=688.13cm” k. a =581.07cm” |. a =277.59cm’ Rounding to 2dp. and included units we have A = 1333.17cm?
Answer: A = 1333.17cm?
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ch angles around a point and around parallel lines

Questions Part 1 of 6 — Angles around a point
26.1 In each diagram classify the relationship between the two marked angles as
complementary, supplementary or vertically opposite, then find the value of 6.

a b.
e
90
d. e
HD
1527
8. h

Answers

a. supplementary, 8=146 b. complementary, =41 c. supplementary, 6=63

d. supplementary, =28 e. supplementary, =29 f. vertically opposite, §=131
g. complementary, 8=77 h. complementary, =68 i. vertically opposite, =162
j. vertically opposite, =20 k. complementary, 8=56 |. vertically opposite, =47

Helpful Information

Two angles that add to 180° are called supplementary

angles. This means that supplementary angles will form 6°
a straight line. In the diagram on the right the marked

angles, 45° and 6° are supplementary angles.

Two angles that add to 90° are called complementary
angles. This means that complementary angles will form a
right angle.

In the diagram on the right the marked angles, 70° and 6°
are complementary angles.

When two lines intersect four angles are formed. .

The angles opposite each other are called vertically ] 58°
opposite. These angles are always equal (the same f)"
size). In the diagram on the right the marked

angles, 158° and 68° are vertically opposite angles.

The following (somewhat silly) sentences may help you remember when to
use complementary and when to use supplementary:
You will get a compliment if you are right (complementary — right)
What’s sup bro? Talk straight with me! (supplementary — straight)

The symbol 8 in each diagram is called theta and is a Greek letter. In the
same way that x is often used to represent an unknown number, Greek
letters are often used to represent an unknown angle.

Example
Question: Classify the relationship between the two E\
marked angles as complementary, supplementary or 0°

vertically opposite, then find the value of 8

Thought process: Since the angles form a straight line they are
supplementary. This means that the angles add to 180. 34 + 8 = 180, so
6 =180 —34 =146

Answer: supplementary, =146
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Questions Part 2 of 6 — Identifying corresponding angles
26.2 Determine which of the following pairs of angles are corresponding.
a. b. c.

d. e. f.
g. h. i
H:’;
Answers

a. not corresponding b. corresponding c. not corresponding d. not corresponding
e. not corresponding f. corresponding g. corresponding h. corresponding
i. not corresponding

Helpful Information

Two lines are called parallel if they will never meet no matter how far they
are extended in either direction. Note that arrows are used to show that two
lines are parallel.

A transversal is the name given to a line that crosses two other lines.

There are three key classifications of certain pairs of angles involving two lines
and a transversal; corresponding, co-interior and alternate. In this subskill we
will focus on corresponding angles.

Corresponding angles are in corresponding positions.
In the diagram on the right the marked angles, 38° and
6° are corresponding angles. We say that the angles
are in corresponding positions because both are
“bottom right” of the intersection point. A good check
to make sure you have corresponding angles is to
check if they are contained within an F. The ‘F’ is shown on the diagram on
the right. Note however that the F may look like » or even

38

Example
Question: Are the pairs of angles marked below corresponding?

Thought process: The angle marked 6° is top left and the angle marked 65° is
top right so these angles are not in corresponding positions.
Answer: No

Return to contents page
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Questions Part 3 of 6 — identifying co-interior angles
26.3 Determine which of the following pairs of angles are co-interior.
a. b. C.

Answers
a. not co-interior b. co-interior c. not co-interior d. not co-interior e. co-interior
f. not co-interior g. co-interior h. not co-interior i. co-interior

Helpful Information

Co-interior angles are just inside each of the parallel
lines and on the same side of the transversal. In the
diagram on the right the marked angles, 126° and 6°
are co-interior angles.

While co-interior angles are generally easy to spot,
seeing if they are contained within a c is a good check.
The ‘c’ is shown on the diagram on the right. Note
however that the c may look like 5 or even 2

Example
Question: Are the pairs of angles marked below co-interior?

Thought process: Both angles are just inside each of the parallel lines, though
they are not on the same side of the transversal so these angles are not co-
interior.

Answer: No

Return to contents page
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Questions Part 4 of 6 — Identifying alternate angles
26.4 Determine which of the following pairs of angles are alternate.
a. b. C.

Answers
a. alternate b. alternate c. alternate d. not alternate e. not alternate f. alternate
g. alternate h. not alternate i. alternate

Helpful Information

Alternate angles are just inside each of the
parallel lines and on alternate (different) sides of
the transversal. In the diagram on the right the
marked angles, 75° and 8° are alternate angles.

While alternate angles can be easy to spot, seeing if
they are held within the letter z is a good check. The ‘7’
is shown on the diagram on the right. The z may look
like  orever v

Example
Question: Are the pairs of angles marked below alternate?

Thought process: Both angles are just inside each of the parallel lines and are
on alternate sides of the transversal so these angles are alternate.
Answer: Yes

Return to contents page
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Questions Part 5 of 6 — Classifying angles as corresponding, co-interior and alternate
26.5 Classify the relationship between the two marked angles as co-interior, corresponding
or alternate.

a. b.

Helpful Information

Alternate angles are
just inside each of the
parallel lines and on
alternate sides of the
transversal

Co-interior angles

are just inside each
of the parallel lines
on the same side of

Corresponding angles

are in corresponding
positions

the transversal

Answers
a. alternate b. corresponding c. alternate d. co-interior e. alternate f. co-interior
g. corresponding h. co-interior i. co-interior j. co-interior k. alternate I. corresponding

Strategy for classifying angles as corresponding, co-interior or alternate
1. Mark the two parallel lines in one colour
2.  Mark the transversal in another colour
3. If
a. The two marked angles are both just inside each parallel line then
look to see if
i. They are on the same side of the transversal (co-interior)
ii. They are on alternate sides of the transversal (alternate)
b. If they are not both just inside the parallel lines look to see if they
are in corresponding positions (corresponding)
Example
Question: Classify the relationship between the two
marked angles as co-interior, corresponding or
alternate.

Thought process: Using the above strategy
we have...

Both angles are just inside each parallel line,
and they are on alternate sides of the
transversal.

Answer: Alternate
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Questions Part 6 of 6 — Classifying and determining unknown angles around parallel lines
26.6 In each diagram,
i. determine the values of 8 and ¢ and,
ii. state the relationship between 8 and ¢
a. b. c.

Answers

a.i. 8 = 36, = 36ii. vertically opposite b.i. 8 = 71, ¢ = 109 ii. co-interior
c.i. 8 = 60,9 = 120ii. co-interior d.i. 8 = 54, ¢ = 126ii. supplementary
e.i. 8 =49, = 131ii. co-interior f.i. 8 = 46, = 46ii. alternate

g.i.8 =51,¢ = 51ii. corresponding h.i. 8 = 71, ¢ = 109 ii. supplementary
i.i.0 =47, =47 ii. alternate j.i. 8 = 108, ¢ = 108 ii. alternate

k.i. 8 = 137, = 43 ii. co-interior Li. 8 = 60, = 120 ii. supplementary

Helpful Information
e Supplementary angles add to 180°
e Vertically opposite angles are equal in value
e Corresponding angles are equal in value
e Alternate angles are equal in value
e Co-interior angles add to 180°

Examples

Question: For the diagram on the right,
i. determine the values of 8 and ¢ and,
ii. state the relationship between 6 and

@

Thought process: The angle marked 36° and 6 are alternate
angles (contained within a z) and are equal. So 8 = 36. 8 and ¢
are vertically opposite angles (contained within an x) and are
equal in value. So ¢ = 36

Answer: i. 8 = 36 and ¢ = 36.ii. 8 and @ are vertically
opposite.

Question: For the diagram on the right,

i. determine the values of 8 and ¢ and, g
ii. state the relationship between 6 and ¢

o9
4y

Thought process: The angle marked 71° and 6 are

corresponding angles (contained within an F) and are equal. So

6 = 71. The angle marked 71° and ¢ are supplementary (on a

straight line) and add t0 180°. So ¢ = 180 — 71 = 109. 6 and

@ are co-interior angles (contained with in a c).

Answer:i.0 =71 and ¢ = 109.ii. 8 and ¢ are co-interior

angles.
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¢ |1 probahbilities From two-way tables
27.1 Calculate the following probabilities using the information given in the two-way tables Helpful Information
below. Remember to give fractional answers in simplified form. A two-way table represents information collected about two different
a. b. C. categories.
e € (JC | Tok d 3 Botrd Imagine for example that a group of students were asked two
D 4 4 8 D 7 3 | 20 D 9 14 |
hh 3 6 19 B 15 > 17 D 5 B | 14 questions: 1. Do you have a dog? and 2. Do you enjoy eating apples?
e 17 | 10 ] 27 Total | 22 | 15 | 37 Tolal| 11 | 26 | 37 Students either have a dog (represented by D) or don’t have a dog
i. P(C) i. P(D) i. P(B) (represented by D’). Similarly, students either like apples (represented
ii. P(C and D) ii. P(Cand D) ii. P(not B) by A) or don’t like apples (represented by A’).
d. e. f. A possible two-way table that could be created from asking 37 students
4 A | Total B | B | Total 4 | A" | Total this question is shown on the right. Here we have
- s G P 5 | 1 | % - 1 1 B e 12 students who have a dog and
(& 9 11 | 20 ¢ | 14| 4 18 el 14 | 4 18 . . 1 4 | Towl
Toml| 13 | 25 | 38 Totl | 27 | 18 | 45 Towl | 25 | 16 | 41 enjoy eating apples, = o | 5 | 17
. . . e 5 students who have dog but don’t = = :
i. P(A) i. P(C) i. P(C) . . D' 6 14 | 20
d0) enjoy eating apples, -
ii. P(Aand C) ii. P(not B) li- P(Aan e 6 students who don’t have a dog but Total | 18 19 2
g. h. i enjoy eating apples and
B B' | Total C | €' | Total 2 | B | Total e 14 students who don’t have a dog and don't like eating apples.
& 9 14 | 23 D 14 | 13 | 27 D 14 3 17
c 3 3 1 D 11 15 | 26 D 6 g 14 We can calculate probabilities from two-way tables. Recall that a
Total | 17 7 | 34 Total | 25 | 28 | 53 Total | 20 | 11 | 31 probability is calculated using
i. P(B) i. P(D) i. P(B) P(event) = the number of favourable outcomes
ii. P(not C) ii. P(not D) ii. P(not D) the total number of outcomes
j- k. l. Example
T P | cssncaisetherlowig e o Tr
= : 5 = = ; o e  EEERET probabilities using the information in the D i 3 3
Total | 12 | 19 | 31 Towl | 11 | 26 | 37 Total | 16 | 14 [ 30 two-way table on the right. D | 13| 6 19
i. P(C) i P(A) i. P(C) - PP((CC) 40) B 17 | 10 | 27
. .. . ii. an
ii. (B and C) ii. P(not €) . P(A and C) Thought process: The number of outcomes for Cis 17. The total
Answers number of outcomes is 27. So P(C)=17/27. The number of outcomes for
a.i. 17/27 ii. 4/27 b.i. 20/37 ii. 7/37 c.i. 11/37 ii. 26/37 d.i. 13/38 ii. 2/19 e.i. 3/5 ii. 2/5 Cand D is 4. So P(C and D)=4/27
f.i. 23/41 ii. 11/41 g.i. 1/2 ii. 11/34 h.i. 27/53 ii. 26/53 i.i. 20/31 ii. 14/31 Answer: i. P(C)=17/27 ii. P(C and D)=4/27
ji.16/31 ii.6/31 k.i.11/37 ii. 18/37 Li. 2/15 ii. 1/30
55
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cl probabilities From venn diagrams

28.1 Calculate the following probabilities using the information given in the two-way tables below.

Remember to give fractional answers in simplified form.

a.

A B
i. P(A)

ii. P(AorBor
both)

B C

()

15

i. P(B)
ii. P(not C)

9

15

i. P(D)
ii. P(B and D)

Answers
a.i.11/17 ii. 15/17 b.i. 10/21 ii. 11/42 c.i. 11/17 ii. 19/34 d.i. 11/36 ii. 1/9 e.i. 1/2 ii. 14/17
f.i. 5/16 ii. 23/32 g.i. 23/37 ii. 14/37 h.i.1/2 ii.3/8 i.i. 11/28 ii. 1/4 j.i. 25/32 ii. 29/32

k.i. 15/33 ii. 18/33 1.i.1/2 ii.3/4

b.

c.
! D B D
7 5
i. P(D) i. P(D)
ii. P(Cand D) ii. P(not B)
g.
A G B C
9 4
i. P(A) i. P(C)
ii. P(AorCor ii. P(not B)
both)
k.
A B 4 C
3 10
i. P(A) i. P(C)
ii. P(Aor Bor ii. P(not C)
both)

d.

(,

10

i. P(A)
ii. P(A and C)

C D

i. P(C)

ii. P(C and D)

(,

11

i. P(A)
ii. P(not C)

Helpful Information
A Venn diagram represents information collected about two
different categories.

Imagine for example that a group of students were asked two
questions: 1. Do you enjoy eating apples? 2. Do you enjoy eating
blueberries?

A possible Venn diagram that could be created 1 B
from asking 32 students this question is shown
on the right. Here we have

e 13 students who enjoy eating apples and o
don’t like eating blueberries, 3

e 12 students who enjoy eating apples and
blueberries,

e 4 students who don’t enjoy eating apples and do enjoy eating
blueberries and

e 3 students who don’t enjoy eating apples and don’t enjoy
eating blueberries.

We can calculate probabilities from Venn diagrams. Recall that a

probability is calculated using
the number of favourable outcomes

P(event) =
( ) the total number of outcomes

Example

Question: Calculate the following probabilities
using the information in the Venn diagram on

the right. Give fractional answers in simplified

form.

A B
i. P(A)

ii. P(A or B or both)

Thought process: The number of outcomes for A is 9+13=22. The

total number of outcomes is 9+13+8+4=34. So P(A)=22/34=11/17.
The number of outcomes for A or B or both is 9+13+8=30. So P(A

or B or both)=30/34=15/17

Answer: i. P(A)=11/17 ii. P(A or B or both)=15/17
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o] statistics

Questions Part 1 of 9 — Ordering numbers
29.1 Order the following sets of numbers from smallest to largest.

a. 47,9,0,3,7,4 b. 81,2,6,1 c. 3,573,9,3

d 91,7025 e. 2,6,9,2,2,1,4,1,4 f 4,1,5,0,8,7

g. 2,6,2,0,4 h. 6,6,1,0,9 i. 3,1,0,8,3,5

Answers

a.0,3,4,4,7,7,9 b.1,1,2,6,8 c.3,3,3,5,9d.0,1,2,5,7,9e.1,1,2,2,2,4,4,6,9
f.0,1,4,5,7,8 g.0,2,2,4,6 h.0,1,6,6,9i.0,1,3,3,5,8

The median is the middle value of an ordered set of data. The first
sub-skill for finding the median is being able to order data from
smallest to largest.

Example
Question: Order the following set of numbers from smallest to
largest

4,7,9,0,3,7,4
Thought process: The smallest number in the set is 0, the 3, 4, 4, 7,
7, 9. To check that we haven’t missed any numbers we count the
numbers in the original list, 7, and count the numbers in our
ordered list — 7 too!
Answer:0,3,4,4,7,7,9

Return to contents page
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Questions Part 2 of 9 — Finding the number halfway between two numbers Helpful Information

29.2 What number is exactly halfway between each pair of numbers? Sometimes the halfway point is obvious, for example halfway
a. 2and9 b. 2and4 c. 3and8 between 2 and 3 is 2.5 and halfway between 13 and 15 is 14.
Though sometimes it is a bit harder, for example finding halfway
d. 2and2 e. 2and3 f. 3and6 between 7 and 15 or halfway between 2 and 11 isn’t so easy.
g. 4andb h. 5and8 i. 2and8 Below gives two strategies for finding the number halfway

between more difficult pairs.
j. 3and5 k. 1and6 . 4and4
Strategy 1 for finding the halfway point between two numbers

Answers 1. Find the difference between the numbers

2.

3. Add half this difference to the starting number

4. Check that this number is the same distance from the final
number.

Strategy 2 for finding the halfway point between two numbers
1. Calculate the mean of the two numbers.

The advantage of using Strategy 1 is that it is quite intuitive (it
makes good sense) where the advantage of using Strategy 2 is that
it is quite simple to remember.

Examples
Question: Calculate the number halfway between 2 and 9
Thought process: Following Strategy 1 above we have
1. 9-2=7
2. 7+2=35
3. 2435=55
4. 554+35=9
Answer: 5.5

Question: Calculate the number halfway between 3 and 12
Thought process: Following Strategy 2 above we calculate the
mean of 3 and 12. First we calculate the sum, 3+12=15. Then we
divide the sum by the number of numbers, 15+2=7.5

Answer: 7.5
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Questions Part 3 of 9 — Calculating the median — odd amount of numbers Helpful Information
29.3 Calculate the median for the following sets of numbers.

a. 3,7,2,0,7 b. 5922796 c. 4834110 ‘ The median is the middle value of the ordered data. |
d. 7,6,8,96,0,0,1,1 e. 3,0,1,1,7 f. 6,7,7,4,1,3,9
g 1,3,50,1 h. 1,4,1,1,9,4,5 i. 2,533,676 Example
Question: Calculate the median for the following set of numbers
Answers 3,7,2,0,7
a.3b.6c3d6elf6glh4i5s Thought process: We first order the data
0,237,7
The median will be the middle number which is 3.
Answer: 3
Questions Part 4 of 9 — Calculating the median — even amount of numbers Helpful Information
29.4 Calculate the median for the following sets of numbers.
a. 9,2,7,0,2,5 b. 4,9,3,8,11,1 c. 67,1,0,3,2,3,6 The median is the middle value of the ordered data. If
d 7,1,2,2 e. 3,0,3,7,8,9 f. 2,9,12,3,8,6,7,1 there is an even number of data points the median is the
g. 4,4,2,3,1,6 h. 2,0,98,09,2 i. 3,3,1,0,1,4,0,5 number exactly half way between the two middle numbers.
Answers Example
a.35b.6c3d2e5f65835h5i2 Question: Calculate the median for the following set of numbers

9,2,7,0,2,5
Thought process: We first order the data

0,2,25,79
The median will be halfway between the two middle numbers.
The difference between 2 and 5 is 3 so the halfway mark is at
2+1.5=3.5 (check 3.5+1.5=5).

Answer: 3.5
Questions Part 5 of 9 — Calculating the median — any amount of numbers Helpful Information
29.5 Calculate the median for the following sets of numbers.
a. 2,6,8,0,5 b. 6,9,3,7,11,6 c. 3,8906,1,3 The median is the middle value of the ordered data. If
d. 58,7,6,50,1,1 e. 4050,8,7 f. 81,4,51,0,0 there is an even number of data points the median is the
g. 51,1,6,0,8,6,3 h. 1,7,1,4,5 i. 69780 number exactly half way between the two middle numbers.
j. 9,6,98,3 k. 8,1,0,8,4,5 . 7,2,1,0,9

Answers
a.5b.65c3d5e45f1g4h.4i7j8k. 4512
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Questions Part 6 of 9 — Calculating the mean Helpful Information
29.6 Calculate the mean for the following sets of numbers. Give the mean to one The sum of a group of numbers is found by adding the numbers together.
decimal place where appropriate.
a. 9,2,7,0,2,5 b. 6,93,7,11,6 c. 3,8906,1,3 The mean is the sum of all the data points divided by
d. 58,7,6,50,1,1 e. 40,50,8,7 f. 8,1,4,51,0,0 the number of data points.
g. 51,16,08,6,3 h. 1,7,1,4,5 i. 6,9,7,8,0
j. 9,6,98,3 k. 8,1,0,8,4,5 . 7,2,1,0,9 Example
Question: Calculate the mean for the following set of numbers. Give the mean
Answers to one decimal place where appropriate.
a.42 b.7c.43d.41e.4f27g38h.36i.6j.7k4313.8 927,025
Thought process: We calculate the sum of the data points: 9+2+7+0+2+5=25.
There are 6 data points and 25+6=4.166.. When rounded to one decimal
place this is 4.2
Answer: 4.2
Questions Part 7 of 9 — Calculating the mode Helpful Information
29.7 Calculate the mode for the data sets below. . _
a. 2,6,825 b. 5,937 11,6 c. 3,890,663 ‘ The mode is the value (or values) which occur the most.
d. 58,7,65,4,1,1 e. 81,3,16 f. 8,1,4,51,0,0 Examples
g 51160863 h. 1,7,1,4,5 i. 697380 Question: Calculate the mode for the data set 2, 6, 8, 2, 5.
i 969383 k- 81,0,8,4,5 l.7,2,1,0,9 Thought process: The mode is the value which occurs the most. Ordering the
m. 4,9,3,811,1 n. 59227596 0. 2,91238,6,7,1 data gives us 2, 2, 5, 6, 8. We can now easily see that 2 occurs more than any
other value.
Answers Answer: 2
a.2 b.nomode c.3and6 d.1and5 e.nomode f.0and1 g.1and6 h.1 i.no mode
j.9 k.8 I.no mode m.nomode n.2and9 o.no mode Question: Calculate the mode for the data set 5, 9, 3, 7, 11, 6.
Thought process: The mode is the value which occurs the most. Ordering the
data gives us 3,5, 6, 7,9, 11. We can now easily see that no number occurs
more than any other.
Answer: No mode
Question: Calculate the mode for the dataset 3, 8,9, 0, 6, 6, 3.
Thought process: The mode is the value which occurs the most. Ordering the
data gives us 0, 3, 3, 6, 6, 8, 9. We can now easily see that 3 and 6 occur more
than any other values.
Answer: 3 and 6

60
Return to contents page ma'l'thuad.urg




Questions Part 8 of 9 — Calculating the mode Helpful Information
29.8 Calculate the range for the data sets below.
a. 2,6,8,2,5 b. 593,7,11,6 c. 3,890,6,6,3 ‘ The range is the highest value take away the lowest value. ‘
d. 58,76,54,1,1 e. 81,3,16 f. 81,4,51,0,0
g. 51,1,6,0,8,6,3 h. 1,7,1,4,5 i. 6,9,7,8,0 Examples
ji. 96,928,3 k. 8,1,08,4,5 . 7,2,1,0,9 Question: Calculate the range for the data set 2, 6, 8, 2, 5.
m. 4,9,3,8,11,1 n. 5922796 o. 2,912,3,8,6,7,1 Thought process:. Ordering the data gives us 2, 2, 5, 6, 8. The
biggest value is 8 and the smallest value is 2. The range is equal
Answers to8-2=6.
a.6 b.8c.9d.7e.15f.8g.8h.6i.9.6k.81.9 m10n.7 o.11 Answer: 6
Question: Calculate the range for the data set 5,9, 3,7, 11, 6.
Thought process: Ordering the data gives us 3,5, 6, 7,9, 11. The
biggest value is 11 and the smallest value is 3. The range is equal
to11-3=38.
Answer: 8
Question: Calculate the range for the dataset 3, 8,9, 0, 6, 6, 3.
Thought process: Ordering the data gives us 0, 3, 3, 6, 6, 8, 9.
The biggest value is 9 and the smallest value is 0. The range is
equalto9-0=09.
Answer: 9
Questions Part 9 of 9 — Remembering the key statistical words Helpful Information
29.9 Re-write the amazing song on the right in your workbook and celebrate learning the final skill The summary statistics can be remembered using the following
within this book!! song:
/1 Hey diddle diddle
Answers ., )
Hey diddle diddle, the median’s the middle, you add and divide for the mean, the mode is the one The median’s the middle
that you see the most, and the range is the difference between! You add and divide for the mean
The mode is the one that you see the most
And the range is the difference between I}
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