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2.1 Overview
Why learn this?
Integers are whole numbers. They can be positive,
negative or equal to zero. Positive integers have
values above zero and negative integers have values
below zero.

If you live in the southern parts of Australia, overnight
temperatures often fall below zero in winter.
These very cold temperatures are written as
negative integers. In summer the generally very hot
temperatures are written as positive integers.

Using your understanding of the basic operations of
addition, subtraction, multiplication and division, you
can measure the temperature changes throughout
a single day. You can also measure the average
daily temperature over a month and use those
measurements to compare your home town to other
parts of Australia, or other parts of the world.

In finance, positive numbers are used to represent the
amount of money in someone’s bank account, while
negative numbers are used to represent how much
money someone owes, for example how much they have to pay back after borrowing money or taking out a loan
from a bank.

Where to get help

Go to your learnON title at www.jacplus.com.au to access the following digital resources. The Online
Resources Summary at the end of this topic provides a full list of what’s available to help you learn the
concepts covered in this topic.

eWorkbook

Fully worked

solutions 

to every 

question

Interactivities

Digital 

documents

Video 

eLessons

68 Jacaranda Maths Quest 7

PAGE PROOFS



“c02PositiveAndNegativeIntegers_PrintPDF” — 2021/7/6 — 7:17 — page 69 — #3

Exercise 2.1 Pre-test

Complete this pre-test in your learnON title at www.jacplus.com.au and receive automatic marks,
immediate corrective feedback and fully worked solutions.

1. Write an integer to express the following.
a. A debt of $250
b. 15 metres below sea level
c. The temperature is 20°C

2. Complete each statement by placing <,> or = in the empty box so that the statement is true.
−3□ 2a. −5□ − 7b. −21□ − 17c. 0□ − 8d.

3. MC Select which of the following options has the numbers −5, 8, 2, 0, −1, −8, 3 arranged in
ascending order.

8, −5, −1, 0, 2, 3, −8A. −8, −5, −1, 0, 2, 3, 8B. 0, −1, 2, 3, −5, −8, 8C.
−8, 5, −1, 0, 2, 3, 8D. −1, 0, 2, 3, −5, −8, 8E.

4. Determine the coordinates of point A in the graph.

A

–1

1

–2

–3

–1 1 32
x

y

0

(3, –2)

5. MC Select the quadrant in which the point (−7, −1) is located.
FirstA. SecondB. ThirdC. FourthD. On the x-axisE.

6. MC If the points (−2, −2) , (−2, 2) , (2, 2) and (2, −2) were plotted on a Cartesian plane and joined
by straight lines, select the shape this would make.

RectangleA. CircleB. SquareC. TrapeziumD. KiteE.

7. Calculate the following.
3+−5=a. 7 − −6 =b. −7 + −12 =c. −16 + 5=d.

8. Write the number that is 12 more than −5.

9. Narelle went for a hike at Mount Baw Baw. From her starting point, she climbed up 72 m and then
descended 15 m, before ascending a further 21m. Determine how far above her starting point she is
now.

10. Evaluate −8 × −6.

11. Evaluate the following.
7× 6÷ 3÷ 7a. 3× 8÷ 6+ 4b. 7+ [66 − (5× 5)]× 3c.

12. MC Select the simplified form of the algebraic expression 5g×−3h×−6k.
−15 ghkA. 18 ghkB. −90 ghkC. 90 ghD. 90 ghkE.

13. If a=−5, b= 4 and c=−2, evaluate 4 (a− b)÷ 3c.
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14. Hang has $340 in the bank. She makes a deposit of $75 each month for the next three months, before
withdrawing $185 to buy a new dress. Determine the amount of money Hang has left in her account.

15. To improve goal kicking a new training drill was developed. In this training run, kicking a goal scores
you 6 points, but missing a goal loses you 2 points. If a team had 30 shots at goal and kicked 21 goals,
determine how many points they scored.

2.2 Integers on the number line

LEARNING INTENTION

At the end of this subtopic you should be able to:
• place integers on a number line
• compare integer values.

2.2.1 Integers
eles-3695

• Whole numbers are the numbers 0, 1, 2, 3, 4…
• Integers are positive and negative whole numbers. 0 is also an integer.
• The numbers …− 3, −2, −1, 0, 1, 2, 3… are integers.
• The integers −1, −2, −3… are negative integers.
• The integers 1, 2, 3… are positive integers. They can also be written as +1, +2, +3…
• 0 is an integer. It is neither positive nor negative.
• The direction of an integer indicates whether it is positive or negative. The + sign can

be used to represent either an addition (if it appears between two quantities) or the
direction of an integer (if it appears in front of an integer). In the same way, the − sign
can be used to represent either a subtraction or the direction of an integer.

DISCUSSION

Can you think of an example of negative numbers that we encounter in everyday life?

WORKED EXAMPLE 1 Converting a description into an integer

Write the integer that is suggested by the following descriptions.
a. My flat is on the 5th floor.
b. This town is 20m below sea level.

THINK WRITE

a. Numbers above 0 are positive, so place a + sign before
the number.

a. +5 (or 5)

b. Numbers below 0 are negative, so place a – sign before
the number.

b. −20
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2.2.2 The number line
eles-3696 • Integers can be represented on a number line. On a number line, positive integers are written to the right

of 0, while negative integers are written to the left of 0.

–5

Negative integers Positive integers

–4 –2 –1–3 0 1 2 3 4 5

• The magnitude of an integer shows the size of the integer in terms of its distance from 0. For example, the
number −3 is negative and has a magnitude of 3. This means it is a distance of 3 units from 0.

• The further a number is to the right of any number on a number line, the larger it is. For example, +5 is
greater than +2, while+ 2 is greater than 0 and 0 is greater than −5.

• Opposite integers are the same distance from 0, but on opposite sides of 0. For example, 3 and −3 are
opposite integers because they are both 3 units from 0.

–4 –3 –2 –1

Value decreasing

0 +1 +2 +3 +4

Value increasing

Opposites

ZeroNegative integers Positive integers

WORKED EXAMPLE 2 Placing integers on a number line

Place the integers 9, −2, −7, 5 on a number line.

THINK WRITE

1. Draw a number line from −10 to 10 so
that you can include all of the numbers. –10 0 10

2. Mark the values 9, −2, −7, 5 on the
number line. –10 –7 –2 0 105 9

WORKED EXAMPLE 3 Writing integers in numerical order

Use a number line to help list the integers −4, 2, − 3, 1 in numerical order.

THINK WRITE

1. Draw a number line from −5 to 5 so that
you can include all of the numbers. –5 0 5

2. Mark the values. As you move from left
to right on the number line, the numbers
become larger.

–5 –4 –2 –1–3 0 1 2 3 4 5

In numerical order: −4, −3, 1, 2
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WORKED EXAMPLE 4 Determining the opposite of an integer

Write opposites for the following integers.
a. −2 b. 3 c. 4

THINK WRITE

a. An opposite integer is the same distance from 0,
but has the opposite sign.

a. The opposite of −2 is 2.

b. An opposite integer is the same distance from 0,
but has the opposite sign.

b. The opposite of 3 is −3.

c. An opposite integer is the same distance from 0,
but has the opposite sign.

c. The opposite of 4 is −4.

Comparing integers
• The following inequality symbols can be used when comparing integers.
> means ‘greater than’
< means ‘less than’
≥ means ‘greater than or equal to’
≤ means ‘less than or equal to’

• Remember that inequality signs look a little bit like a crocodile’s mouth. When placing an inequality
symbol between two numbers, the crocodile’s mouth always opens up to eat the larger number.

WORKED EXAMPLE 5 Comparing integers

Complete each statement by inserting the correct symbol: < or >.
a. 2□ 5 b. −4□− 1 c. 0□− 3 d. 6□− 2

THINK WRITE

a. 2 sits to the left of 5 on the number line, so 2 is smaller. a. 2< 5

b. −4 sits to the left of −1 on the number line, so −4 is smaller. b. −4<−1

c. 0 is to the right of −3 on the number line, so 0 is larger. c. 0>−3

d. 6 is to the right of −2 on the number line, so 6 is larger. d. 6>−2

2.2.3 Using positive and negative numbers in daily life
eles-3697 • Sometimes we need to use numbers smaller than zero

in everyday situations.
• Because positive and negative numbers show both their

size and their direction away from zero, they are often
referred to as directed numbers.

• Directed numbers are often used to measure objects
from a reference point, for example, the temperature
above or below zero, the height above or below sea
level, or archaeological measurements that show the
depth beneath the Earth’s surface. Directed numbers
are also used when describing banking transactions.
Withdrawals of money from a bank account are shown
using negative signs while deposits into a bank account
are shown using positive signs.

10 m

20 m

0
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WORKED EXAMPLE 6 Converting a statement into a directed number

Write the integer that is suggested by each of the following situations.
a. The temperature was 1 degree below zero.
b. Romie has $500 in her bank account.

THINK WRITE

a. ‘Below zero’ means negative. a. −1

b. Romie has money in her account, so the integer
is positive.

b. +500

Resourceseses
Resources

eWorkbook Topic 2 Workbook (worksheets, code puzzle and project) (ewbk-1903)

Digital documents SkillSHEET Using < or > to compare the size of numbers (doc-6563)
SkillSHEET Ascending and descending order (doc-6564)
SkillSHEET Marking numbers on a number line (doc-6565)
SkillSHEET Working with numbers on a number line (doc-6566)

Interactivities Individual pathway interactivity: Integers on the number line (int-4367)

Number line (int-4033)

Exercise 2.2 Integers on the number line

Individual pathways

PRACTISE
1, 4, 7, 10

CONSOLIDATE
2, 5, 8, 11

MASTER
3, 6, 9, 12

To answer questions online and to receive immediate corrective feedback and fully worked solutions for all
questions, go to your learnON title at www.jacplus.com.au.

Fluency

1. WE1&6 Write the integer suggested by each of the
following descriptions.

a. The temperature today is 7 degrees below zero.
b. The penthouse is on the 10th floor.
c. The Dead Sea is 422 m below sea level.
d. Mount Kosciuszko is 2228 m above sea level.
e. The Dow Jones dropped 3 points overnight.
f. Chloe borrowed $30 from her mother.

2. WE2 Draw a number line from −10 to 10. Mark the following values on your number line.

2a. −4b. −9c. 7d.
5e. −1f. 0g. −3h.

TOPIC 2 Positive and negative integers 73

PAGE PROOFS



“c02PositiveAndNegativeIntegers_PrintPDF” — 2021/7/6 — 7:17 — page 74 — #8

Understanding

3. WE3 Use a number line to place the following numbers in numerical order.

5, −2, 3, −6, 7a. 0, −1, 3, −4, −6b. −5, 7, −2, −3, 1c. −4, 2, 1, −3, 5d.

4. WE4 Write opposite integers for the following.

−6a. 7b. 1c. −8d.

5. WE5 Complete the following by inserting < or> in the box.

2□− 5a. 3□ 7b. −2□− 6c.
6□− 2d. −1□ 3e. −10□− 6f.

6. From the following lists, select:

i. the smallest number
ii. the largest number.

a. −3, 7, −5 b. 2, −4, 5, 3, −2 c. 7, −10, 5, −2, −4 d. −4, −1, 3, 0, −2

Reasoning

7. The temperature in Oslo dropped to −6 °C overnight. During the day, the temperature rose by 4 °C.
Determine the maximum temperature on that day. Show full working.

8. A new apartment building is being built. It will include a ground floor reception area. If there will be
10 floors of apartments and 3 floors of underground parking, how many buttons will be needed in the lift?
Explain your answer.

9. Lake Mungo, part of Mungo National Park in New South Wales, is a World Heritage listed area.
Archaeologists estimate that the lake dried out 1800 years ago and, before that, Aboriginal people lived on
the shores of the lake. Lake Mungo became one of the world’s most significant archaeological sites following
the discovery there of some of the oldest remains of human civilisation on Earth.
Explain what −60 000 could mean in terms of human occupation in the area around Lake Mungo.

74 Jacaranda Maths Quest 7
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Problem solving

10. Raj and Vanessa are going home from school in opposite directions. Raj lives 1.2 km south of the school and
Vanessa lives 1.6 km north of the school.

a. Draw a number line to represent the three locations: Raj’s house, Vanessa’s house and the school. Label
the three locations with directed numbers.

b. Determine how far apart Raj and Vanessa live from each other.

11. An aeroplane flying at 12 km above sea level flies directly over a submarine travelling at 500 m below
sea level.

a. Draw a number line to represent the three locations: the aeroplane, the submarine and the ocean level.
Label the three locations with directed numbers.

b. Evaluate the distance between the submarine and the aeroplane.

12. a. Historians use BCE (Before Common Era) and CE (Common Era) when discussing dates. Explain what
is meant by 2000 CE.

b. If the millennium year 2000 CE (+2000) was considered to be zero, determine the:

i. integer value that the year 2010 would represent
ii. integer value that the year 1894 would represent.

c. Human exploration of space started in 1957, which led to
new discoveries. The successful orbit of Earth by Sputnik I
gave hope to humans that one day they would enter space and
even walk on the Moon. If we consider 1957 as being zero,
state the directed numbers that could be used to describe the
following information.

i. Cosmonaut Yuri Gagarin was the first man to enter
space — 1961

ii. Neil Armstrong and Edwin ‘Buzz’ Aldrin of Apollo 11
were the first humans to walk on the Moon — 1969

iii. Sally Ride was the first American woman in
space — 1983

iv. Discovery was the first shuttle to dock with the
International Space Station — 1999

v. Rosetta was the first man-made probe to make a soft
landing on a comet — 2014

d. Draw a number line from −10 to 60 to show your answers to
part c.
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2.3 Integers on the number plane

LEARNING INTENTION

At the end of this subtopic you should be able to:
• understand the number plane (also called the Cartesian plane), origin and coordinates
• infer the location of a point described by its coordinates
• plot one or more points using their coordinates.

2.3.1 Positive integers and zero on the number plane
eles-3698

• The number plane, also called the Cartesian plane, has two axes: the
horizontal axis, also called the x-axis, and the vertical axis, also called
the y-axis.

• Every point on the number plane can be described by its position
relative to the x- and y-axes.

• A pair of coordinates, also called an ordered pair (x, y), fixes the
position of a point. The x value shows the point’s distance along the
x-axis, while the y value shows the point’s distance along the y-axis.

• The x- and y-axes on the number plane can be extended to include
negative integers, as shown in this graph.

–1

1

–2

–3

–4

–5

2

3

4

5

–1 1 3 4 5–2–3–4–5 2
x

y

0

WORKED EXAMPLE 7 Determining the coordinates

Determine the coordinates of the following points in the number plane shown.

2

4

3

1

5

3 4 521

x

y

A

B

0

a. A b. B

THINK WRITE

a. Point A is 1 unit to the right of zero along the x-axis and
4 units above zero along the y-axis.

a. A (1, 4)

b. Point B lies on the y-axis, so it is 0 units to the right
of zero along the x-axis. It is 2 units above zero along
the y-axis.

b. B (0, 2)
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2.3.2 Integers on the number plane
eles-3699

• The origin (0, 0) is the point where the x- and y-axes intersect to divide the number plane into 4 quadrants.
The origin is labelled as ‘0’.

• Each of the 4 quadrants of the number plane is numbered in an anticlockwise direction.
• The first quadrant is the quadrant with positive x and positive y values.
• The second quadrant is the quadrant with negative x and positive

y values.
• The third quadrant is the quadrant with negative x and negative

y values.
• The fourth quadrant is the quadrant with positive x and negative

y values.
• The illustration demonstrates the position of points on the number

plane.
• A (3, 2) — move 3 right and 2 up
• B (−3, 2) — move 3 left and 2 up
• C (−3, −2) — move 3 left and 2 down
• D (3, −2) — move 3 right and 2 down

AB

C
D

Origin

–2

–4

4

–2 2 4–4 x

y

0

Second quadrant First quadrant

Fourth quadrantThird quadrant

2

(+, +)(–, +)

(+, –)(–, –)

(–3, –2)

(–3, 2) (3, 2)

(3, –2) 

WORKED EXAMPLE 8 Determining the coordinates, quadrant and axis

Write the coordinates and state the quadrant or axis of each point on this number plane.

A

B

–1

1

–2

–3

2

–1 1 3–2 2
x

y

0

THINK WRITE

a. 1. A is 2 units to the right of the origin along the x-axis and
3 units down from the origin along the y-axis.

a. A (2, −3)

2. A is in the lower right-hand corner. A is in the fourth quadrant.

b. 1. B is 1 unit to the left of the origin along the x-axis and
0 units up or down from the origin along the y-axis.

b. B (− 1, 0)

2. B is on the x-axis. B is on the x-axis.

Resourceseses
Resources

eWorkbook Topic 2 Workbook (worksheets, code puzzle and project) (ewbk-1903)

Interactivities Individual pathway interactivity: Integers on the number plane (int-4368)

Integers on the number plane (int-4035)
Positive integers and zero on the number plane (int-4034)
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Exercise 2.3 Integers on the number plane

Individual pathways

PRACTISE
1, 2, 4, 7, 10, 13, 16, 19

CONSOLIDATE
3, 6, 8, 12, 15, 17, 20

MASTER
5, 9, 11, 14, 18, 21, 22

To answer questions online and to receive immediate corrective feedback and fully worked solutions for all
questions, go to your learnON title at www.jacplus.com.au.

Fluency

Questions 1 and 2 refer to the graph shown.

1. WE7 Determine the coordinates of the following.
Aa. Bb. Cc. Dd. Ee.

2. Match a letter to the points with the following coordinates.
(0, 0)a. (6, 6)b. (8, 1)c. (1, 8)d.

J C

A

E

H

B

F

G

4

6

2

4 6 82

x

y

0

8

D

3. MC Select the quadrant in which all the points have negative x and negative y coordinates.

Quadrant 1A. Quadrant 2B. Quadrant 3C.
Quadrant 4D. None of the aboveE.

4. MC Select the quadrant in which all the points have positive x and negative y coordinates.

Quadrant 1A. Quadrant 2B. Quadrant 3C.
Quadrant 4D. None of the aboveE.

5. If the x-axis represents the direction from west to east, and the y-axis represents the direction from south to
north, calculate the coordinates if a person starts at the origin and walks 5 m west and then 2 m north.

Understanding

Use the graph shown to work out the answers to questions 6
through 10.

6. WE8 Write the coordinates and state the quadrant or axis
of each of the following points.

a. A
b. B
c. H
d. F
e. J 4

2

6

y

0
–4 –2–6

x

2

4

6

2 4 6

H

F D

J

A

EL

B

G

C

K
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7. Match the following points to a letter and state their quadrant or axis.

(−5, 2)a. (0, 5)b. (3, − 3)c. (2, 5)d. (−3, 0)e.

8. Calculate the x-coordinate of the following points.

Aa. Db. Kc. Ld.

9. Calculate the y-coordinate of the following points.

Ca. Jb. Gc. Fd.

10. State all the points lying in the third quadrant in the number plane.

11. Determine whether the following statements are true or false.

a. The origin has coordinates (0, 0).
b. The point at (3, 5) is the same point as at (5, 3).
c. The point at (−5, 4) is in the third quadrant.
d. The point at (0, 2) must lie on the y-axis.

12. MC Select where the point (5, −2) lies.

In the first quadrantA. In the second quadrantB.
In the third quadrantC. In the fourth quadrantD.
On the x-axisE.

13. MC Select where the point (0, 4) lies.

In the first quadrantA. On the y-axisB.
In the third quadrantC. In the fourth quadrantD.
On the x-axisE.

14. MC Select where the point (−4, 5) lies.

In the first quadrantA. In the second quadrantB.
In the third quadrantC. In the fourth quadrantD.
On the x-axisE.

15. Draw a number plane with both axes scaled from −6 to 6. Plot the points listed and join them with straight
lines in the order given. State the name for each completed shape.

a. (5, 5), (3, 2), (−2, 2), (0, 5), (5, 5)
b. (4, − 1), (4, − 5), (−1, − 3), (4, − 1)
c. (− 4, 4), (−2, 1), (−4, − 5), (−6, 1), (−4, 4)
d. (− 2, 1), (1, 1), (1, − 2), (−2, − 2), (−2, 1)

Reasoning

16. Consider the graph relating to question 6 and explain whether the points F and D have the same
y-coordinate, and whether points A and D have the same x-coordinate.

17. Consider the graph shown.

a. Determine the coordinates of a point, C, so that ABCD is a
parallelogram.

b. Determine the coordinates of a point, F, so that DBEF is a kite shape.
c. Show that the point (4, − 1) lies on the line that passes through D and

the origin.
d. List 2 points on the line joining D to E.
e. Give the coordinates of a point, T, in the third quadrant that would

complete the isosceles triangle ADT.

–4 –2

BA

E
D

20

2

4

–4

–2

4
x

y
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18. a. If you were moving east and then you did a U-turn, determine the direction you would then be moving in.
Assume that a U-turn is the same as putting a negative sign in front of you.

b. Determine the direction you would be facing if you had two negative signs in front of you.
c. Determine the direction you would be facing if you had three negative signs in front of you.
d. Determine the direction you would be facing if you had ten negative signs in front of you.
e. Determine the direction you would be facing if you had 101 negative signs in front of you. Explain your

answer.
f. Explain what would happen if you were moving north and then you made a U-turn (which would mean

putting a negative sign in front of you). Determine the direction you would be moving in after you did the
U-turn.

g. If you were moving north, explain which direction you would be facing after an odd number of negative
signs. Explain which direction you would be facing after an even number of negative signs.

Problem solving

19. Eugenia uses a remote control to move a robot car on a grid map.
The robot car moves from point (7, 5) to point (7, −4). Determine
the distance travelled by the robot car.

20. The streets in Metropolis run north–south and east–west, as shown
in the diagram. Adam wants to visit Betty. If he can travel only
south or east, determine how many paths he can follow.

Adam

Betty

W E

N

S

21. The tennis court shown is enclosed in an area that has a post in each corner.

36.576 m

18.288 m

a. Draw a number plane with the origin in the centre of the court.
b. Determine the coordinates of the four posts on the number plane drawn in part a.

22. If you swap the x- and y-coordinates of a point, the position of the point may change to another quadrant.
Determine what happens to points from each quadrant if you swap their coordinates.
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2.4 Adding integers

LEARNING INTENTION

At the end of this subtopic you should be able to:
• understand how a number line can be used to add integers
• use a number line to add integers
• add integers without the aid of a number line.

2.4.1 Addition of integers
eles-3700

• A number line can be used to add integers.
• When adding a positive integer, move right along the number line.
• When adding a negative integer, move left along the number line.

–5 –2 –1 0 1 2–4

Adding a negative

number

Move left

Move right

Adding a positive

number–3 543

• Consider the addition of −1+ (+4).

Number of steps to take

from the starting pointStarting point

Direction to move

on the number line
Direction to face

on the number line

–1 +  + 4( )

–1–2–3–4 0 1 2 3 4

Finish

Direction to move

Start

Symbol Meaning Action to take

−1 Starting point Start at −1.

+ Direction to face on the number line Face right for addition + .

(+) Direction to move on the number line Move forward for positive (+).
(4) Number of steps to take from the starting point Move 4 places from −1.

= Finishing point Stop at +3.

Therefore, −1+ (+ 4)= + 3
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WORKED EXAMPLE 9 Adding integers using a number line

Calculate the value of each of the following, using a number line.
−5 + (+3)a. −5+ (−3)b.

THINK WRITE

a. 1. Start at −5 and face right (because this is
an addition). Move 3 steps forward
(because this number is positive). The
finishing point is −2.

a.

–6 –5 –4 –3 –2 –1

Direction to move

0

Start Finish

Forward

2. Write the answer. −5+ (+3) = −2

b. 1. Start at −5 and face right (because this is
an addition). Take 3 steps backwards
(because this number is negative). The
finishing point is −8.

b.

–5–6–7–8–9 –4

Direction to move

–3 –2 –1 0

Finish Start

Backward

2. Write the answer. −5+ (−3) = −8

WORKED EXAMPLE 10 Writing a number sentence from a number line

Write number sentences to show the addition problems in the following diagrams.

–6 –5 –4 –3 –2 –1 0

a.

–2 –1 0 +1 +2 +3

b.

THINK WRITE

a. 1. The first integer is 2 units to the left of zero,
so start at −2. The second integer is 4 units
to the left of −2, finishing at −6.

a.

–6 –5 –4 –3 –2 –1 0

StartFinish

Backward 4

2. Write the number sentence. −2+ (−4) = −6

b. 1. The first integer is 2 units to the left of zero,
so start at −2. The second integer is 5 units
to the right of −2, finishing at +3.

b.

–2 –1 0 +1 +2 +3

Start

FinishForward 5

2. Write the number sentence. −2+ (+5) = +3
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Addition of integers using the sign model
• In the sign model, a − sign and a + sign cancel each other out. This model can be used to add integers, as

shown in Worked example 11.

WORKED EXAMPLE 11 Adding integers using the sign model

Use the sign model to calculate each of the following.
−4+ (+1)a. +5+ (−3)b.

THINK WRITE

a. 1. Show −4 as four negative signs. a. −−−−
+
�−−−−
�+

2. Show +1 as one positive sign.

3. Cancel out the opposite signs. There are 3
negative signs left over.

4. Write the answer. −4+ (+1) = −3

b. 1. Show +5 as 5 positive signs. b. +++++
2. Show −3 as 3 negative signs. −−−
3. Cancel out the opposite signs. There are 2

positive signs left over.
�+�+�+++
�−�−�−

4. Write the answer. +5+ (−3) = +2

WORKED EXAMPLE 12 Evaluating an algebraic expression

Evaluate the algebraic expression a+ 2b+ c, if a=−2, b= 1 and c=−5.

THINK WRITE

1. Write the algebraic expression. a+ 2b+ c

2. Substitute each pronumeral with the
appropriate integer.

=−2+ 2× 1+ (−5)

3. Evaluate the expression by using the addition
rule for addition of integers.

=−2+ 2− 5

4. Write the answer. =−5

Digital technology

Scientific calculators can evaluate the addition of positive and negative numbers.
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Resourceseses
Resources

eWorkbook Topic 2 Workbook (worksheets, code puzzle and project) (ewbk-1903)

Interactivities Individual pathway interactivity: Adding integers (int-8458)

Addition of integers (int-4036)

Exercise 2.4 Adding integers

Individual pathways

PRACTISE
1, 3, 6, 10, 13, 16

CONSOLIDATE
2, 4, 7, 11, 14, 17

MASTER
5, 8, 9, 12, 15, 18, 19

To answer questions online and to receive immediate corrective feedback and fully worked solutions for all
questions, go to your learnON title at www.jacplus.com.au.

Fluency

1. WE9 Calculate the value of each of the following.

−25+ (+10)a. −7+ (−3)b. 6+ (−7)c.
−8+ (−5)d. 13+ (+ 6)e. 16+ (−16)f.

2. WE10 Write number sentences to show the addition problems in the following diagrams.

–4 –3 –2 –1 0

a.
–2 –1 0 +1 +2 +3

b.

–2 –1–4 –3–6 –5 0

c.
–2 –1 0 +1 +2 +3

d.

+4+20 +6

e.
–4 –3 –2 –1 0

f.

3. WE11 Use the sign model to calculate each of the following.

+2+ (−3)a. +3+ (−4)b. +4+ (−4)c.
+3+ (−2)d. −4+ (+2)e.

4. Calculate each of the following using number sentences. (Draw a number line or other model if you wish.)

5+ (−2)a. −3+ (−4)b. −2+ 2c.
6+ (−5)d. −5+ 5e.

5. Calculate each of the following using number sentences. (Draw a number line or other model if you wish.)

4+ (−6)a. −5+ 7b. 6+ (−9)c. 3+ (−3)d. 0+ (−6)e.

6. Write the answer for each of the following.

−5+ (−2)a. −6+ 4b. −8+ 8c.
3+ (−7)d. −3+ 7e. −3+ (−7)f.

7. Write the answer for each of the following.

−8+ 12a. 19+ (−22)b. −64+ (−36)c.
−80+ 90d. −2+ 4e. −15+ (−7)f.
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8. Copy and complete this addition table.

+ –13 5

21

–18

9. WE12 Evaluate each algebraic expression, if a= 3, b= 2, c=−4.

a+ ba. b+ cb. a+ b+ cc. c+ 2b+ ad.

Understanding

10. Determine the missing number in each of these incomplete number sentences.

8+ ____= 0a. −2+ ____=−8b. _____+ (−6)= 4c.
______+ 5=−2d. _____+ (−5)=−2e.

11. a. Copy and complete the addition table shown.
b. i. Determine the pattern shown along the leading (dotted) diagonal.

ii. Determine the pattern shown along the other (unmarked) diagonal.
iii. State whether the chart is symmetrical about the leading diagonal.

12. Model each situation with an integer number sentence that shows the result of
the following.

a. From ground level, a lift went down 2 floors, then up another 3 floors.
b. From ground level, a lift went down 3 floors, then up 5 floors.
c. Australia was 50 runs behind, then made another 63 runs.
d. A submarine at sea level, dived 50 metres then rose 26 m.
e. An account with a balance of $200 had $350 withdrawn from it.

+ 0

0

–2 –1

–3

–2

2

2

–2

–1

0

1

1

Reasoning

13. Describe a situation to fit each of the following number sentences.

−3+ (−2)=−5a. −10+ (−40)=−50b. 2+ (−6)=−4c.
−20+ 20= 0d. −8+ 10= 2e.

14. Write a rule starting with ‘When adding two negative numbers…’a.
Write a rule starting with ‘When adding a negative number and a positive number…’b.

15. Arrange the numbers in this magic square so that all rows, columns and diagonals add
up to the same value. No numbers can be used twice. 2

4 –1 –6
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Problem solving

16. Kuni has a sporting equipment business. Due to a financial crisis,
she lost $2500 after six months and then lost $3075 by the end of
the year. Calculate the total amount that Kuni lost by the end of
the year.

17. In an AFL match, Dustin Martin scored two goals in the first
quarter and was awarded six points for each. He scored three
behinds in the fourth quarter and was awarded 1 point for each.
Calculate the total points gained by Dustin for his team.

18. Avery parks her car in a car park two floors below ground level.
She takes a lift to the shopping centre and goes up seven floors.
Then she takes a lift down three floors to catch up with her friend
Lucy. Determine the floor at which Avery gets off to meet Lucy.

19. Determine the effect of adding a number to its opposite integer.

2.5 Subtracting integers

LEARNING INTENTION

At the end of this subtopic you should be able to:
• understand how a number line can be used to subtract integers
• use a number line to subtract integers
• subtract integers without using a number line.

2.5.1 Subtraction of integers
eles-3701

• A number line can be used to subtract integers.
• Subtracting a number gives the same result as adding its opposite integer.
• When subtracting a positive integer, move left along the number line.
• When subtracting a negative integer, move right along the number line.

–5 –2 –1 0 1 2–4

Subtracting a

positive number

Move left

Move right

Subtracting a

negative number–3 543

• Consider the subtraction of 12− (+ 4).
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Number of steps to take

from the starting pointStarting point

Direction to move

on the number line
Direction to face

on the number line

12 −  + 4( )

+10+7 +9 +11+8 +12

SUBTRACT direction

Finish Start

Symbol Meaning Action to take

12 Starting point Start at 12.

− Direction to face on the number line Face left for subtraction −.
(+) Direction to move on the number line Move forward for positive (+).
(4) Number of steps to take from the starting point Move 4 places from 12.

= Finishing point Stop at +8.

Therefore, 12− (+ 4)=+8

WORKED EXAMPLE 13 Subtracting integers using a number line

Calculate the value of each of the following, using a number line.
−2− (+3)a. −2− (−3)b.

THINK WRITE

a. 1. Start at −2 and face left (because this is
subtraction). Take 3 steps forwards
(because the number being subtracted is
positive). The finishing point is −5.

a.

Finish

forward 3

–3–4–5 –2 –1 0 +1 +2 +3

SUBTRACT

Start

2. Write the answer. −2− (+3) = −5

b. 1. Start at −2 and face left (because this is
subtraction). Take 3 steps backwards
(because the number being subtracted is
negative). The finishing point is +1.

b.

Start

backward 3

SUBTRACT

Finish

–3–4–5 –2 –1 0 +1 +2 +3

2. Write the answer. −2− (−3) = +1
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2.5.2 Subtracting integers by adding opposites
eles-4091

• By developing and extending a pattern, we can show that subtracting negatives has the same effect as
adding a positive. This means that subtracting a negative integer is the same as adding the opposite integer.
For example, as demonstrated in part b of Worked example 13:

−2− (−3) = −2+ (+3)
= −2+ 3
= +1

WORKED EXAMPLE 14 Subtracting integers

Calculate the following.
a. 2− 5 b. −3− 6 c. 5− (−3) d. −5− (−4)
THINK WRITE

a. 1. Write the question. a.

2. Rewrite the equation, changing subtraction to addition
of the opposite integer.

3. Add, using the addition rule for addition of integers.
• Start at +2.
• Face right for addition.
• Move backwards 5 units.

2− 5 = 2− (+5)
= 2+ (−5)
= −3

b. 1. Write the question. b.

2. Rewrite the equation, changing subtraction to addition
of the opposite integer.

3. Add, using the addition rule for addition of integers.
• Start at −3.
• Face right for addition.
• Move backwards 6 units.

−3− 6 = −3− (+6)
= −3+ (−6)
= −9

c. 1. Write the question. c.

2. Rewrite the equation, changing subtraction to addition
of the opposite integer.

3. Add, using the addition rule for addition of integers.
• Start at +5.
• Face right for addition.
• Move forward 3 units.

5− (−3) = 5+ (+3)
= 5+ 3
= 8

d. 1. Write the question. d.

2. Rewrite the equation, changing subtraction to addition
of the opposite integer.

3. Add, using the addition rule for addition of integers.
• Start at −5.
• Face right for addition.
• Move forward 4 units.

−5− (−4) = −5+ (+4)
= −5+ 4
= −1
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WORKED EXAMPLE 15 Application of adding or subtracting integers

A news flash in Freezonia announced that there had been a record drop in temperature overnight.
At 6 pm the temperature was 10 °C and by 4 am it had fallen by 25 °C. What was the temperature
at 4 am?

THINK WRITE

1. The original temperature is 10 °C, so write the
number 10. The temperature fell by 25 °C, so write
this as 10 − 25. Write the number sentence.
Rewrite as the addition of the opposite.

10− 25
= 10+ (−25)

2. Complete the addition by starting at +10, facing
right, then moving backwards by 25 units.

= −15

3. Write the answer in a sentence. The temperature in Freezonia at 4 am was −15°C.

Digital technology

Scientific calculators can evaluate subtraction of positive and negative numbers.

ACTIVITY: Radial diagrams

Insert the integers from −6 to +2 into the circles on the diagram
so that each straight line of three circles has each of the following
totals.
a. −6
b. −3
c. −9

Resourceseses
Resources

eWorkbook Topic 2 Workbook (worksheets, code puzzle and project) (ewbk-1903)

Video eLesson Addition and subtraction of positive and negative numbers (eles-1869)

Interactivities Individual pathway interactivity: Subtracting integers (int-8341)

Subtraction of integers (int-4037)
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Exercise 2.5 Subtracting integers

Individual pathways

PRACTISE
1, 5, 9, 12, 14, 17

CONSOLIDATE
2, 4, 6, 8, 11, 15, 18

MASTER
3, 7, 10, 13, 16, 19, 20

To answer questions online and to receive immediate corrective feedback and fully worked solutions for all
questions, go to your learnON title at www.jacplus.com.au.

Fluency

1. WE13 Calculate the value of each of the following.

7− (+2)a. −18− (+6)b. 3− (+8)c.
17− (−9)d. −28− (−12)e. −17− (−28)f.

2. WE14 Calculate the value of each of the following.

7− 5a. 8− (−2)b. −4− 6c.
−6− (−8)d. 1− 10e.

3. Calculate the value of each of the following.

−5− 5a. −8− (−8)b. 0− 4c.
0− (−3)d. −10− (−20)e. −5− (−5)f.

4. Write number sentences to show the subtraction problems in the following diagrams.

–3 –2 –1 0 1 2

a.

–9 –8 –7 –6 –5 –3–4

b.

–4 –2 –1 0 1 2–3 543

c.

5 7 8 9 10 116 12

d.

Understanding

5. Mentally calculate the following and write the answer.

−7− 3a. 8− (−5)b. −6− (−9)c. −0− (−12)d.

6. Mentally calculate the following and write the answer.

−8− 8a. 3− 20b. 20− (−3)c. −4− 8d.

7. Determine the missing number in these incomplete number sentences.

_____− 7=−6a. −8− ______=−17b.
−8− _____= 17c. ______− (−2)= 7d.

8. Write each of the numbers that can be described by the following.

6 less than −2a. 5 less than −8b.
8 °C below −1 °Cc. 3 °C below 2 °Cd.
3 to the left of +4e. 4 to the left of −3f.

9. MC Select which of the following is equal to 7+ (− 4)− (− 2).
9A. 1B. 13C.
5D. −5E.
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10. Model each situation with an integer number sentence that shows the result of
the following.

a. From ground level, a lift went down 2 floors, then down another 3 floors.
b. An Olympian dived down 5 metres from a board 3 metres above water level.
c. At 5:00 pm in Falls Creek the temperature was 1 °C. It then fell 6 °C by

11:00 pm.
d. A bank account with a balance of $500 had $150 withdrawn from it.

11. MC From ground level, a lift went down 2 floors, then down another 3 floors to
a level 5 floors below the ground. Select which of the following number
sentences describes this situation.

2+ 3= 5A. −2+ (−3)=−5B. −2+ 3= 1C.
2+ (−3)=−1D. −3+ (−2)= 5E.

5m 3m

12. State whether the following number sentences are true or false. Show your full
working.

7− 9= 7+−9a. 0− 8=−8− 0b.
8− 12=−12+ 8c. 0− p=−pd.

13. WE15 The temperature in the freezer was −20 °C. Just before he went to bed,
Chen had a spoonful of ice cream and left the freezer door open all night. The
temperature in the freezer rose by 18 °C and the ice cream melted. Determine
the temperature in the freezer when Chen’s mother found the ice cream in the
morning.

Reasoning

14. Nihal has to hand in an essay for English class with a maximum of 400 words. Currently his essay has
520 words. Calculate the number of words Nihal has to cut out of his essay.

15. Jill is climbing up a steep and slippery path to fetch a bucket of water. When she is 6 m above her starting
point, she slips back 1m, grabs onto some bushes by the side of the path and climbs 7 m more to a flat
section of the path. Determine how far above her starting point Jill is when she reaches the flat section. Show
your working.

16. Sharyn opened a bank account when she started working
at her local fish and chip shop. Below is a week-by-week
breakdown of her transactions.
Week 1: deposited $56.00, then withdrew $45.00
Week 2: deposited $44.00, then withdrew $75.00
Week 3: deposited $52.80, then withdrew $22.00
Week 4: deposited $39.20, then withdrew $50.00
Sharyn’s bank account was opened with a $10 deposit.

a. Determine how much money was in Sharyn’s account
at the end of the month.

b. Show full working to determine in which week the
balance of Sharyn’s account was negative.

Problem solving

17. Stuart is diving in the ocean. He starts at a depth of 5 m below the water’s surface, then rises 2 m. He then
dives a further 12 m down. Calculate the final depth that he reached.
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18. A hospital building has 6 floors above ground level and 4 floors below ground level. Over a 10-minute
period one busy morning, the lift started from ground level (reception) and made the following moves: up
2 floors, up 1 floor, down 4 floors, down 2 floors, up 3 floors, down 4 floors and up 6 floors.

Determine the floor on which the lift finished.a.
Determine the number of floors the lift travelled in the whole 10 minutes.b.

19. Rendah has a maths trick. For her trick she asks people to do the following mental maths steps:

1. Pick a number between 1 and 10.
2. Multiply the number by 9.
3. Add the digits of the number. For example, if you chose the number 25 you would add 2 and 5 to get 7.
4. ___________________________________________________
5. Match your number to a letter of the alphabet; for example, 1 is A, 2 is B, 3 is C and so on.
6. Think of an animal that starts with your letter.

When the trick is done, Rendah asks people if they are thinking of a dog, and they almost always say yes.
If they say no, it’s usually because they picked a donkey, a dolphin or a dugong. Determine the missing
step in Rendah’s trick.

20. Determine the effect of subtracting a number from its opposite integer.

2.6 Multiplying and dividing integers

LEARNING INTENTION

At the end of this subtopic you should be able to:
• understand the patterns for multiplying and dividing integers
• multiply positive and negative integers
• divide positive and negative integers.

2.6.1 Multiplication of integers
eles-3702

• Patterns from multiplication tables can be used to determine the product when two directed numbers are
multiplied.

• Consider the following multiplication table – we already know how to complete part of the table.
• Notice that multiplying by 0 always results in 0.
• Notice that multiplying by 1 does not change the value of the number.

× −3 −2 −1 0 1 2 3
3 0 3 6 9
2 0 2 4 6
1 0 1 2 3
0 0 0 0 0

−1
−2
−3
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• Using a calculator to help with the multiplication of negative numbers, we can complete the table, as shown
here.

× −3 −2 −1 0 1 2 3
3 −9 −6 −3 0 3 6 9
2 −6 −4 −2 0 2 4 6
1 −3 −2 −1 0 1 2 3
0 0 0 0 0 0 0 0

−1 3 2 1 0 −1 −2 −3
−2 6 4 2 0 −2 −4 −6
−3 9 6 3 0 −3 −6 −9

• From this table, we can develop the following rules for multiplying integers.

Rules for multiplying integers

• When multiplying two integers with the same sign, the answer is always positive.
+×+=+ or −×−=+

• When multiplying two integers with different signs, the answer is always negative.
+×−=− or −×+=−

WORKED EXAMPLE 16 Multiplying integers

Evaluate:
−5×+2a. −4×−6b.

THINK WRITE

a. 1. Write the question. a. −5×+2

2. Negative × positive = negative. = −10

b. 1. Write the question. b. −4×−6

2. Negative × negative = positive. = 24

• Brackets can also be used to represent multiplication. For example, the expression (−3) (5) is the same as
−3× 5. Likewise, the expression (2− 4) (11− 3) is the same as (2− 4)× (11− 3).

2.6.2 Division of integers
eles-3703

• Division is the inverse, or opposite, of multiplication.
• The multiplication rules for directed numbers can be used to work out the division rules for directed

numbers.
Since 3× 2= 6 then 6÷ 3= 2 and 6÷ 2= 3.
Since 3×−2=−6 then −6÷ 3=−2 and −6÷−2 = 3
Since −2×−3= 6 then 6÷−3=−2 and 6÷−2=−3.
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From this, we can develop the following rules for dividing integers.

Rules for dividing integers

• When dividing two integers with the same sign, the answer is always positive.
+÷+=+ or −÷−=+

• When dividing two integers with different signs, the answer is always negative.
+÷−=− or −÷+=−

WORKED EXAMPLE 17 Dividing integers

Evaluate the following.
10÷−2a. −12÷ 4b. −20÷−5c.

THINK WRITE

a. 1. Write the question. a. 10÷−2

2. The two integers have different signs, so the answer will
be negative.

= −5

b. 1. Write the question. b. −12÷ 4

2. The two integers have different signs, so the answer will
be negative.

= −3

c. 1. Write the question. c. −20÷−5

2. Both numbers have the same sign, so the answer will be
positive.

= 4

WORKED EXAMPLE 18 Multiplying and dividing integers

Evaluate:
−16
+2

a. −5× 4
20

b.

THINK WRITE

a. 1. Write the question.

Note:
−16

+2
is the same as −16÷+2.

a.
−16

+2

2. Evaluate the expression.
Note: negative ÷ positive = negative

= −8

b. 1. Write the question. b. −5× 4

20

2. Write the integer as a fraction with a denominator of 1
and simplify by cancelling.

= −5

1
× �4

1

��205
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3. Multiply the numerators then multiply the denominators and
simplify.
Note: negative ÷ positive = negative

= −5

5

4. Write the answer. = −1

Digital technology

Scientific calculators can evaluate multiplication of positive and negative numbers.

Scientific calculators can evaluate division of positive and negative numbers.

Resourceseses
Resources

eWorkbook Topic 2 Workbook (worksheets, code puzzle and project) (ewbk-1903)

Interactivities Individual pathway interactivity: Multiplication and division of integers (int-4370)

Multiplication of integers (int-4038)
Division of integers (int-4039)

Exercise 2.6 Multiplying and dividing integers

Individual pathways

PRACTISE
1, 4, 10, 15, 16, 19

CONSOLIDATE
2, 5, 7, 9, 11, 12, 17, 20

MASTER
3, 6, 8, 13, 14, 18, 21

To answer questions online and to receive immediate corrective feedback and fully worked solutions for all
questions, go to your learnON title at www.jacplus.com.au.

Fluency

1. WE16 Calculate the following.

2×−5a. −6× 3b. −7× 9c.
6×−5d. −2×−3e.
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2. Evaluate the following.
a. −6×−3 b. −5×−5 c. 0×−7 d. −8×−1

3. Calculate the following.
a. 10×−1 b. −15× 2 c. −20×−10 d. −6×−6

4. WE17 Evaluate the following.

−8÷−2a. −8÷ 2b. 12÷−3c.
−16÷−8d. −90÷−10e.

5. Calculate the following.

88÷−11a. −6÷ 1b. 0÷−4c.
−84÷ 4d. −184÷ 2e.

6. Evaluate the following.

−125÷−5a. −67÷−1b. 129÷−3c.
−284÷ 4d. 336÷−6e.

Understanding

7. WE18(a) Calculate the following.
−6

2
a.

−24

−8
b.

−8

8
c.

8. WE18(b) Evaluate the following.

3× −2

−6
a. 4× −5

10
b. −9× −3

18
c.

9. Calculate the value of each of the following.

2×−3× 4a. −4×−3× 3b. −8× 9×−2c.

10. Fill in the missing numbers in these number sentences.

6× _______=−18a. _______× 3=−18b. −8× _______=−8c.
−8× _______= 8d. −8× _______= 0e.

11. Fill in the missing numbers in these number sentences.

−21÷ _______=−7a. _______÷−8=−4b. _______÷−9= 8c.
−11÷ _______= 1d. _______÷−7= 0e. −150÷−25= _______f.

12. Evaluate the following expressions.

−4+ (−4)a.
2×−4b.
−2+ (−2)+ (−2)c.
3×−2d.
−5+ (−5)+ (−5)+ (−5)e.
4×−5f.

13. MC Select which of the following could be the missing numbers in the number sentence 16÷ ___= ____.
A. 2, −8 B. −2, −8 C. −4, 4 D. −2, 8 E. 1, −16

14. MC Select which of the following could be the missing numbers in the number sentence ____÷ ____=−5.
A. −15, 3 B. 15, 5 C. 25, 5 D. −30, −6 E. −25, −5

15. MC Six people each owe the bank $50. Calculate the combined total of their six bank accounts.
A. $300 B. −$50 C. $50 D. −$6

5
E. −$300
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Reasoning

16. Evaluate the following multiplications.

a. (−1)(−2)i. (−3)(−2)(−1)ii.
(−2)(−3)(−1)(−4)iii. (−4)(−1)(−5)(−2)(−1)iv.

b. Write a rule for multiplying more than two negative numbers.
c. Does this rule also apply to the division of negative numbers? Explain your answer.

17. When you multiply two integers, is the result an integer? What about when you divide two integers? Explain
your answer.

18. A spider is running down the stairs from the first floor of an old lady’s house to the basement below. It stops
every 5 steps to catch a fly. If there are 26 steps above the ground floor and 14 steps below the ground floor,
determine how many flies the spider catches.

Problem solving

19. Blake is jumping down the stairs, stepping on every second step only.
He jumps a total of ten times.

a. Determine the number of steps he has skipped.
b. Determine the number of steps there are altogether.
c. If each step is 25 cm high, determine how far he has travelled in total.
d. If going up the stairs is considered going in a positive direction and going down the stairs is considered

going in a negative direction, rewrite your answer to part c.

20. Manu is working on the expression 8÷ 2× (2+ 2) and says the answer is 1. Her friend Kareen says the
answer should be 16. Show, with full working, who is correct.

21. On a test, each correct answer scores 5 points, each incorrect answer scores −2 points, and each question left
unanswered scores 0 points. A student answers 16 questions on the test correctly, 3 incorrectly, and does not
answer 1 question. Write an expression for the student’s score and calculate the score.
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2.7 Order of operations with integers

LEARNING INTENTION

At the end of this subtopic you should be able to:
• understand how to apply the order of operations with integers when more than one operation is

involved
• apply the order of operations with positive and negative integers to solve expressions that involve more

than one operation.

2.7.1 Applying BIDMAS to positive and negative integers
eles-3704

• Subtopic 1.8 in topic 1 explored how the order of operations is applied to positive integers when more than
one mathematical operation is involved.

• The same order of operations is also applied for negative integers.
• The order of operations involves solving the brackets first, then solving powers or indices, then

multiplication and division (working from left to right) and finally addition and subtraction (working from
left to right).

• The order of operations can be written as BIDMAS (Brackets, Indices and roots, Division and
Multiplication, Addition and Subtraction).

BIDMAS

B
ra

ck
et

s

Order of operations

D
iv

is
io

n

In
di

ce
s

A
dd

it
io

n

M
ul

ti
pl

ic
at

io
n

S
u
b
tr

ac
ti

on

( ) ÷ × + –xn

• Examples of these operations are shown in this table.

B Brackets 8× (3+ 5)= 8× (8)= 64

I Indices 5+ 32 = 5+ 9= 14
D Division 17− 8÷ 4= 17− 2= 15
M Multiplication 7+ 6× 3= 7+ 18= 25

A Addition 6 × 2+ 5= 12+ 5= 17
S Subtraction 21÷ 3− 4= 7− 4= 3

WORKED EXAMPLE 19 Calculating an expression using order of operations

Calculate 58− (2×−8+ 32) using the correct order of operations.

THINK WRITE

1. Write the question. 58−
(
2×−8+ 32

)
2. Using BIDMAS, start inside the brackets and

simplify the squared term (indices).
= 58−

(
2×−8+ 32

)
= 58− (2×−8+ 9)
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3. Perform the multiplication within the brackets. = 58− (2 × − 8+ 9)
= 58− (−16+ 9)

4. Perform the addition within the brackets. = 58− (−16+ 9)
= 58− (−7)

5. When the brackets have been removed,
perform the subtraction that had been outside
the brackets.

= 58−− 7
= 58+ 7

6. Write the answer. = 65

WORKED EXAMPLE 20 Evaluating an expression using order of operations

Evaluate 5a÷b, if a=−20 and b= 4.

THINK WRITE

1. Write the expression as given. 5a÷ b

2. Substitute the given value for each pronumeral,
inserting operation signs as required.

= 5×−20÷ 4

3. Perform the operations as they appear, from
left to right. =−100÷ 4

4. Write the answer.
=−25

Digital technology

Scientific calculators can calculate expressions using order of operations.

Resourceseses
Resources

eWorkbook Topic 2 Workbook (worksheets, code puzzle and project) (ewbk-1903)

Interactivities Individual pathway interactivity: Combined operations (int-4371)

Combined operations (int-4040)

TOPIC 2 Positive and negative integers 99

PAGE PROOFS



“c02PositiveAndNegativeIntegers_PrintPDF” — 2021/7/6 — 7:17 — page 100 — #34

Exercise 2.7 Order of operations with integers

Individual pathways

PRACTISE
1, 3, 7, 9, 11, 14, 17

CONSOLIDATE
2, 4, 8, 10, 12, 15, 18

MASTER
5, 6, 13, 16, 19, 20

To answer questions online and to receive immediate corrective feedback and fully worked solutions for all
questions, go to your learnON title at www.jacplus.com.au.

Fluency

1. WE19 Calculate the following using the correct order of operations.

6+ 3×−4a. 18− 12÷−3b. 8+−4− 10c. 17− 3+−8d.

2. Evaluate each of the following expressions using the correct order of operations.

6×−3÷ 9a. 72÷ 8×−3b. 7+ (−3− 4)c. (6+ 3)÷−9d.

3. Calculate each of the following expressions using the correct order of operations.

−3×−2+ 3×−1a. −6× 5− 2×−6b.
−4× (6−−4)c. (−8+ 3)×−7d.

4. Evaluate each of the expressions using the correct order of operations.

4+ 7×−3− 2a. −6− 4+ (−3)2b.

(−2)3 − 3×−2c. 3+ (2− 8)+−6d.

5. Calculate each of the expressions using the correct order of operations.

−8÷ 2+ (−2)2a. −4×−8− [2+ (−3)2]b.
(−7+ 5)−−24÷ 6c. −15÷ (2− 5)− 10d.

6. Evaluate each of the expressions using the correct order of operations.

54÷−6+ 8×−9÷−4a. (9−−6)÷−5+−8× 0b.
−7+−7÷−7×−7−−7c. −9×−5− (3−−2)+−48÷ 6d.

7. WE20 Evaluate each of the following expressions.

2x+ 3x, if x=−4a. 5+ 3d, if d=−2b. −5b− 3, if b=−7c.

8. Evaluate each of the following expressions.

a. a (b+ c), if a= 6, b=−2, c=−4
b. x3 − y, if x=−4, y= 4
c. 2a (3b− 24) , if a=−2, b= 6

9. MC The expression 6+ 2×−5−−10÷ 2 is equal to:
A. −15 B. −35 C. −60 D. 1 E. 3

10. MC The expression (9−−6)÷−5+−8× 0 is equal to:
A. −15 B. −3 C. −60 D. 0 E. 30

Understanding

11. A submarine dives 100 m below sea level, rises 60 m, then dives 25 m.
Calculate its final position.

12. Jini has $2075 in the bank. She makes 2 withdrawals of $150 each, then
5 deposits of $60 each. Calculate the amount of money Jini now has in the
bank.

100 Jacaranda Maths Quest 7

PAGE PROOFS



“c02PositiveAndNegativeIntegers_PrintPDF” — 2021/7/6 — 7:17 — page 101 — #35

13. Sami weighs 156 kg and wants to reduce his weight to 64 kg in 4 months. Calculate the average weight loss
per month Sami will need to achieve in order to meet his weight loss goal.

Reasoning

14. Darcy says there is no difference between the expressions 8− 2× (4+ 2) and 8− 2× 4+ 2. Do you agree
with Darcy? Justify your answer with correct working.

15. Are the following expressions true or false? Justify your answer with correct working.

a. 5× 6− 3+ (5 − 2)< 5× (6− 3)+ 5 – 2
b. 2+ (15÷ 3)× 1= 2+ 15÷ (3× 1)

16. Merlin is riding his bike east at a steady pace of 10 km/h, while
Morgan is riding her bike west at a steady 8 km/h. They pass
each other on Backpedal Bridge at 12 noon. Assume that east is
the positive direction and west is negative, and that time before
noon is negative and after noon is positive.

a. Determine the location of each person with respect to the
bridge at 9 am.

b. Determine their locations with respect to the bridge at 2 pm.
c. Determine how far apart they were at 10 am.
d. Determine how far apart they will be at 4 pm.

Problem solving

17. Ryan buys 5 vanilla cupcakes at $5.75 each, 2 cinnamon donuts
at $3.25 each, and 3 chocolate chip cookies at $2.50 each.
Determine the total amount Ryan has to pay.

18. A snail begins to climb up the side of a bucket. It climbs 3 cm
and slips back 2 cm, then climbs a further 4 cm and slips back
1 cm. Write a number sentence to help you determine how far the
snail is from the bottom of the bucket.

19. At many locations around the world, minimum and maximum temperatures are recorded. On one particular
day, the minimum temperature in the Arctic circle was recorded as −24 °C and the maximum temperature
was recorded as −7 °C. In London the maximum temperature was 10 °C and the minimum temperature
was −2 °C. In Mexico City the maximum temperature was 38 °C and the minimum temperature was 16 °C.
Calculate the difference in maximum and minimum temperatures at each of these three places.

20. In a Maths competition marks are awarded as follows: 3 marks
for a hard question (H), 2 marks for a medium question (M) and
1 mark for an easy question (E). If an answer is incorrect (I),
1 mark is deducted.
The top three students had the following scores:
Student 1: 10H, 3M, 5E, 2I
Student 2: 7H, 7M, 3E, 3I
Student 3: 9H, 6M, 5E, 0I

a. Determine the number of marks each student received.
b. Determine who won the competition.
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2.8 Review
2.8.1 Topic summary

POSITIVE AND NEGATIVE INTEGERS

Number line

• Positive integers are written to the

    right of 0.

• Negative integers are written to the

    left of 0.

Integers can be represented on a number line.

Multiplication of integers

• When multiplying integers with 

the same sign, the answer is 

positive.

e.g. −4 × −6 = 24 or  7 × 8 = 56

• When multiplying integers with 

different signs, the answer is 

negative.

e.g. −5 × 2 = −10 or 9 × −3 = −27

Order of operations

• The order of operations is a set of rules that is followed so there is a common

understanding of the order in which to solve mathematical operations.

• The set order in which we calculate problems is:

1. Brackets ( ) or [ ] 

2. Indices or roots ax or

3. Division and Multiplication (working left to right) ÷ or ×

4. Addition and Subtraction (working left to right) + or −

• The acronym BIDMAS can be used to remember the correct order of operations.

Integers

Integers are positive and negative whole numbers including 0.

• The integers −1, −2, −3 … are called negative integers.

• The integers 1, 2, 3  … are called positive integers.

• 0 is neither positive nor negative.

Number plane

•   The number plane, or Cartesian plane, has
two axes:

                 the horizontal axis (x-axis)

                 the vertical axis (y-axis).

Division of integers

• When dividing integers with the 

same sign, the answer is positive.

e.g. –20 ÷ −4 = 5 or 24 ÷ 6 = 4

• When dividing integers with 

different signs, the answer 

is negative.

e.g. 10 ÷ −5 = −2  or    = –5
−35
—
7

n —

x

Addition of integers

A number line can be used to 

add integers.

• To add a positive integer, move 

to the right.

e.g. −4 + 1 = −3

• To add a negative integer, move 

to the left.

e.g. 5 + (−3) = 2

Move right when adding 

a positive integer

Move left when adding 

a negative integer

–5 –4 –3 –2 –1 0 1 2 3 4 5

Subtraction of integers

• Subtracting a number gives the 

same result as adding its opposite. 

e.g. 2 − (5) =  2 + (−5) = −3 or

−6 − (−11) = −6 + (+11) = 5

– – – –4 3 2 1

Value decreasing

0 1 2 3 4

Value increasing

Opposites

ZeroNegative integers Positive integers

•   The origin (0, 0) is where the two axes
    intersect.

e.g. A (3, 2) move 3 right and 2 up

       B ( 3, 2) move 3 left and 2 up

       C ( 3, 2) move 3 left and 2 down

       D (3, –2) move 3 right and 2 down 

–4 –2

4

2

–2

–4

2 40 x

y

A

(+, +)

(+, –)

(3, –2)

(– , +)

(–, –)

(–3, –2)

(–3, 2) (3, 2)

B

C

D

Origin

First quadrantSecond quadrant

Fourth quadrantThird quadrant
+ + + +

– –

–
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2.8.2 Success criteria
Tick the column to indicate that you have completed the subtopic and how well you think you have understood it
using the traffic light system.

(Green: I understand; Yellow: I can do it with help; Red: I do not understand)

Subtopic Success criteria

2.2 I can place integers on a number line.

I can compare integer values.

2.3 I understand the number plane (Cartesian plane), origin and coordinates.

I can work out the location of a point described by its coordinates.

I can plot one or more points given their coordinates.

2.4 I understand how a number line can be used to add integers.

I can use a number line to add integers.

I can add integers without using a number line.

2.5 I understand how a number line can be used to subtract integers.

I can use a number line to subtract integers.

I can subtract integers without using a number line.

2.6 I understand the patterns for multiplying and dividing integers.

I can multiply positive and negative integers.

I can divide positive and negative integers.

2.7 I understand how to apply the order of operations with integers when more
than one operation is involved.

I can apply the order of operations with positive and negative integers to
solve expressions with more than one operation.
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2.8.3 Project

Directed numbers dice game

In this game, the winner is the first to complete a row of three
numbers, horizontally, vertically or diagonally.

Equipment: 2 players, 2 standard dice, Connect-3 board (shown),
dice placement sheet (shown), 9 blue counters, 9 red counters

Instructions:
• Roll the two dice and decide whether to add or subtract the

numbers on the dice.
• Put the dice on one of the squares on the dice placement sheet to

produce a total shown on the Connect-3 board shown.
• Once you have worked out the answer, place your counter on the

appropriate number on the Connect-3 board. You should check
each other’s answers.

• You cannot cover a number that has already been covered. If you are unable to find a total that
has not been covered, you must pass. The winner is the first to complete a row of three numbers
either horizontally, vertically or diagonally.

Make your own board game using dice with negative numbers on each face and put different numbers on
the board. The dice placement sheet could also be changed to include × or ÷ symbols.

–5

–1 0

5

10

4

9

–4

1 2 3

87

12

6

11

–3 –2

Connect-3 board
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+

–

Dice placement sheet

Resourceseses
Resources

eWorkbook Topic 2 Workbook (worksheets, code puzzle and project) (ewbk-1903)

Interactivities Crossword (int-2604)

Sudoku puzzle (int-3172)

Exercise 2.8 Review questions

To answer questions online and to receive immediate corrective feedback and fully worked solutions for
all questions, go to your learnON title at www.jacplus.com.au.

Fluency

1. Select which of the following are integers.

a. −2
1

2
b. 0.45 c. 0 d. −201

2. Complete each statement by inserting the correct symbol: >, < or =.
a. −6□ − 2 b. −7□ 7 c. 0□ − 5 d. −100□ 9

3. List the integers between −21 and −15.

4. Arrange the numbers −3, 2, 0, −15 in descending order.

5. Describe the integers shown on each number line.
a.

0–1–2 1

b.

–4–5–6 –3

c.

–10–11–12 –9

6. Graph each of the following sets of integers on a number line.
a. integers between −7 and −2 b. integers >−3 c. integers ≤−4
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7. State whether the following points are on the x-axis, the y-axis, both axes or in the first quadrant.
a. (0, 0) b. (0, 5) c. (3, 0) d. (3, 2)

8. Draw and appropriately label a set of axes. Plot the following points in the order given, joining
each point to the next one. Name the shape that you have drawn.

(−2, 3), (1, 3), (2, −2), (−1, −2), (−2, 3)

9. Determine in which quadrant or on which axes the following points lie.
a. (−2, 3) b. (3, −1) c. (−4, −1) d. (0, 2) e. (−1, 0) f. (7, 9)

10. Calculate the following.
−12+ 7a. −9+−8b. 18+−10c. 5+ 1d.

11. Write the number that is 2 more than each of the following integers.
a. −4 b. 5 c. −1 d. 0 e. −2

12. Calculate the following.
a. −5− 3 b. 17−−9 c. −6−−9 d. 6− 8 e. 12− 20 f. −10−−12

13. Evaluate the following.

a. −6× 7 b. 4×−8 c. −2×−5 d. (−8)2 e. −82 f. −2× (−8)2

14. Calculate the following.
a. −36÷ 3 b. −21÷−7 c. 45÷−9 d.

−18

−2
e. 64÷−4 f. −100÷ 25

15. Evaluate the following expressions.

10− 6× 2a. −7−−8÷ 2b. −3×−5−−6× 2c.

(−2)3d. (−3− 12)÷ (−10+ 7)e.

16. Calculate the following expressions.

2c+ 3c, if c=−4a. −2x(x+ 5), if x=−2b.
2a2 + a, if a=−3c. b3, if b=−5d.
2a− 5b+ c, if a=−2, b= 2, c= 5e.

17. Replace the box with =, < or > to make each of the following statements correct.
−5□ − 3a. −22×−2 □ 44b. 4□ 2c.
−5×−3□ − 15d. 0□ − 7e. −2(−4+ 7) □ 6f.

18. Replace the box with =, < or > to make each of the following statements correct.
−2× 5□ − 9a. 5× (−2− 18)÷−4 □ 25b. 12÷−4 □ 3c.
5× (−2− 18)÷ 4□ − 25d. −10×−5 □ 50e. 5×−2− 18÷ 4□ 2.5f.

19. Model the following situation with integers, then find the result. A scuba diver at 52 metres below sea
level made her ascent in 3 stages of 15 metres each. Determine how far below sea level she was then.

20. Some historians believe that the Roman era began in 146 BCE and ended in 455 CE. According to this
theory, calculate the length of the Roman era.

21. The lowest temperature recorded on Earth was −90 °C in Antarctica and the highest was 58 °C in
Africa. Determine the difference between these two temperatures.
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22. Nazeem’s bank account has a balance of −$43. He pays a bill of $51 using direct debit. Calculate his
bank balance now.

Problem solving

23. For the following expressions, determine if the answer will be negative or positive. Explain your
answers using mathematical reasoning.
a. −17 489 − 25 636 b. −65 234+ 123 468 c. −44 322+ 31 212

24. Examine the graph shown.
a. Determine the coordinates of a point, D, that can be added to the

graph so that ABCD is a square.
b. Name the combination of points that make:

a right-angled trianglei.
an isosceles triangle that doesn’t include a right angle.ii.

(There may be more than one solution.)

c. Determine the coordinates of a point, F, that can be added to the
graph so that ACFE is a parallelogram. Mark point F on the grid and
draw the parallelogram.

d. State the coordinates of the midpoint of CA.
e. State the coordinates of the midpoint of AE.
f. Estimate the coordinates of G.

–1

y

x

–2

–3

–4

–5

1

2

3

5

4

–2–3–4–5 10 2 3

A

4 5–1

C

E

G

B

25. Answer the following questions.
a. Add numbers to the empty sections in this diagram so that the numbers in each

circle add up to zero.
b. Add numbers to the empty sections in a different way so that the numbers in each

circle add up to −2.

26. If (X−Y>X), (Y−X<Y) and Y are integers, determine whether X and Y are
positive or negative values.

–4

–1

–4 –2

8

–3

6

2

27. The negative integers −2 to −1000 are to be arranged in 5 columns as shown.

Column 1 Column 2 Column 3 Column 4 Column 5
−2 −3 −4 −5

−9 −8 −7 −6
−10 −11 −12 −13

−17 −16 −15 −14

Identify the column in which −1000 should be placed.
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28. a. Copy this table and use your calculator to complete it.

Integer (x) x2 x3 x4 x5

2
−2

3
−3

4
−4

b. Look at your results in the x2 column. State the sign of all the numbers.
c. Look at the sign of the numbers in the x3 column. What do you notice?
d. Describe the resulting sign of the numbers in the x4 and x5 columns.
e. Is the resulting sign in the x2 column the same as the sign in the x4 column? Comment about the signs

of the numbers in the x3 and x5 columns.
f. Now consider the inverse of raising a number to a power: taking the root of a number. You will notice

that 22 = 4 and (−2)2 = 4. It follows that, if we take the square root of 4, we can get +2 or −2 . (Your

calculator will only give you the positive answer.) The shorthand way of writing this is as
√

4=±2.

Similarly, you will notice that 4
√

16=±2. This pattern only applies to even roots. Now that you know
this, write a statement showing the square root of 100.

g. It is not possible to take the even root of a negative number, because no number raised to an even

power can produce a negative number. Explain what happens when you try to evaluate
√
−144 on

the calculator.
h. Notice that with odd-numbered roots the sign of the answer is the same as the sign of the original

number. For example, 3
√

8= 2, but 3
√
−8=−2. Now that you know this, calculate 3

√
−125.

i. Copy and complete the following table by filling in the blocks that are not shaded. Consider each
answer carefully – some of these calculations are not possible.

Integer (x)
√
x 3

√
x 4

√
x 5

√
x

16 ±4
−16

27
−27

32
−32

81
−81

64
−64

j. In your own words, describe the sign that results from taking odd and even roots of positive and
negative numbers.

To test your understanding and knowledge of this topic, go to your learnON title at
www.jacplus.com.au and complete the post-test.
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Online Resources Resources

Below is a full list of rich resources available online for this topic. These resources are designed to bring ideas to life,
to promote deep and lasting learning and to support the different learning needs of each individual.

eWorkbook

Download the workbook for this topic, which includes
worksheets, a code puzzle and a project (ewbk-1903) ⃞

Solutions

Download a copy of the fully worked solutions to every
question in this topic (sol-0691) ⃞

Digital documents

2.2 SkillSHEET Using < or > to compare the size of numbers
(doc-6563) ⃞
SkillSHEET Ascending and descending order
(doc-6564) ⃞
SkillSHEET Marking numbers on a number line
(doc-6565) ⃞
SkillSHEET Working with numbers on a number line
(doc-6566) ⃞

2.7 SkillSHEET Evaluating squares, cubes and cube roots
(doc-6567) ⃞
SkillSHEET Order of operations II (doc-6568) ⃞

Video eLessons

2.2 Integers (eles-3695) ⃞
The number line (eles-3696) ⃞
Using positive and negative numbers in daily life
(eles-3697) ⃞

2.3 Positive integers and zero on the number plane
(eles-3698) ⃞
Integers on the number plane (eles-3699)

2.4 Addition of integers (eles-3700) ⃞
2.5 Subtraction of integers (eles-3701) ⃞

Subtracting integers by adding opposites (eles-4091) ⃞
Addition and subtraction of positive and negative
numbers (eles-1869) ⃞

2.6 Multiplication of integers (eles-3702) ⃞
Division of integers (eles-3703) ⃞

2.7 Applying BIDMAS to positive and negative integers
(eles-3704) ⃞

Interactivities

2.2 Individual pathway interactivity: Integers on the number
line (int-4367) ⃞
Number line (int-4033) ⃞

2.3 Individual pathway interactivity: Integers on the number
plane (int-4368) ⃞
Integers on the number plane (int-4035) ⃞
Positive integers and zero on the number plane
(int-4034) ⃞

2.4 Individual pathway interactivity: Adding integers
(int-8458) ⃞
Addition of integers (int-4036) ⃞

2.5 Individual pathway interactivity: Subtracting integers
(int-8341) ⃞
Subtraction of integers (int-4037) ⃞

2.6 Individual pathway interactivity: Multiplication and
division of integers (int-4370) ⃞
Multiplication of integers(int-4038) ⃞
Division of integers (int-4039) ⃞

2.7 Individual pathway interactivity: Combined operations
(int-4371) ⃞
Combined operations (int-4040) ⃞

2.8 Crossword (int-2604) ⃞
Sudoku puzzle (int-3172) ⃞

Teacher resources

There are many resources available exclusively for teachers
online.

To access these online resources, log on to www.jacplus.com.au.
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Answers
Topic 2 Positive and negative
integers
Exercise 2.1 Pre-test
1. −250a. −15b. +20 °Cc.

2. −3< 2a. −5>−7b. −21<−17c.
0>−8d.

3. B

4. A (3,−2)
5. C

6. C

7. −2a. 13b. −19c. −11d.

8. 7

9. 78 m

10. 48

11. 2a. 8b. 130c.

12. E

13. 6

14. $380

15. 108

Exercise 2.2 Integers on the number line
1. −7a. 10 or + 10b.

−422c. 2228 or + 2228d.
−3e. −30f.

2.

–10 –5

C

0 5 10

B H F G A E D

3. −6, − 2, 3, 5, 7a. −6, − 4, − 1, 0, 3b.
−5, − 3, − 2, 1, 7c. −4,− 3, 1, 2, 5d.

4. 6a. −7b. −1c. 8d.

5. >a. <b. >c.
>d. <e. <f.

6. a. i. −5 ii. 7

b. i. −4 ii. 5

c. i. −10 ii. 7

d. i. −4 ii. 3

7. − 2 °C

8. 14

9. Sample response: There were human settlements here
60 thousand years ago.

10.

Vanessa School Raj

1.20̶1.6

a.

2.8 kmb.

11. a.

12 km

Ocean level or

sea level

0

̶ 0.5 km

b. 12.5 km

12. a. 2000 years in Common Era.
b. 10i. −106ii.

c. 4i. 12ii. 26iii. 42iv. 57v.

d.

Rosetta

missionYuri

Gagarin Sally Ride

Neil Armstrong and

Buzz Aldrin 

Discovery

mission

–10 10 3020 50 60400

Exercise 2.3 Integers on the number plane
1. (3, 4)a. (8, 4)b. (4, 8)c.

(0, 7)d. (5, 0)e.

2. Ga. Fb. Hc. Jd.

3. C

4. D

5. (−5, 2)
6. (3, 1); 1st quadranta.

(−2, 4); 2nd quadrantb.
(−6, −5); 3rd quadrantc.
(0, −3); y-axisd.
(6, −6); 4th quadrante.

7. C; 2nd quadranta. L; y-axisb.
D; 4th quadrantc. E; 1st quadrantd.
G; x-axise.

8. 3a. 3b. 7c. 0d.

9. 2a. −6b. 0c. −3d.

10. H

11. Truea. Falseb. Falsec.
Trued.

12. D

13. B

14. B
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15.

a

b

c

d
–4 –2

0
2

2

4

–4

–2

4
x

y
6

–6 6

–6

Parallelograma. Isosceles triangleb.

Kitec. Squared.

16. According to the graph, both points F and D are 3 units
down from the origin along the y-axis. Therefore they have
the same y-coordinate. Similarly, both A and D are 3 units
to the right along the x-axis. Therefore, they have the same
x-coordinate.

17. (2, 1)a.
(1, −2)b.
Draw line DOc.
(−3, 1), (−2, 1), (−1, 1) etc.d.
(−5, −2)e.

18. Westa. Eastb.
Westc. Eastd.

e. An odd number of negative signs turns you west, and an
even number of negative signs turns you east.

f. South

g. An odd number of negative signs turns you south, and an
even number of negative signs turns you north.

19. 9 units

20. 210

21.

36.576 m

x

y

18.288 m

a.

36.576 m

x

y

18.288 m

Top left post (−18.288, 9.144)
Top right post (18.288, 9.144)
Bottom right post (18.288, −9.144)
Bottom left post (−18.288, −9.144)

b.

22. Points in the first quadrant are in the form (+,+).
Swapping the x- and y-coordinates creates a point in the

form (+,+), so the point will remain in the first quadrant.
Points in the second quadrant are in the form (−,+).
Swapping the x- and y-coordinates creates a point in
the form (+,−), so the point will change to the fourth
quadrant.
Points in the third quadrant are in the form (−,−).
Swapping the x- and y-coordinates creates a point in the
form (−,−), so the point will remain in the third quadrant.
Points in the fourth quadrant are in the form (+,−).
Swapping the x- and y-coordinates creates a point in
the form (−,+), so the point will change to the second
quadrant.

Exercise 2.4 Adding integers
1. −15a. −10b. −1c.

−13d. 19e. 0f.

2. −4+ (+4)= 0a. −1+ (+3)=+2b.
−2+ (−4)=−6c. +2+ (−4)=−2d.
+6+ (−4)=+2e. −1+ (−3)=−4f.

3. −1a. −1b. 0c.
+1d. −2e.

4. 5+ (−2)= 3a. −3+ (−4)=−7b.
−2 (+2)= 0c. 6+ (−5)= 1d.
−5 (+5)= 0e.

5. 4+ (−6)=−2a. −5+ 7= 2b.
6+ (−9)=−3c. 3+ (−3)= 0d.
0+ (−6)=−6e.

6. −7a. −2b. 0c.
−4d. 4e. −10f.

7. 4a. −3b. −100c.
10d. 2e. −22f.

8.
+ –13 5

8 26

–13–31

21

–18

9. 5a. −2b. 1c. 3d.

10. −8a. −6b. 10c.
−7d. 3e.

11. a.
+ 0

0

–2 –1

–3–4 –2

–2–3

–1

–1

–1

0

0

0

0

1

1

–1

2

2

3

3

1

1

2

4

–2

2

2

–2

–1

0

1

1

b. i. Even numbers, doubles

ii. Zeros (addition of opposites)

iii. Yes

12. −2+ 3= 1a. −3+ 5= 2b.
−50+ 63= 13c. −50+ 26=−24 md.
200+ (−350)=−150e.
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13. a. Sample response: A diver is 3 m deep and dives a further
2 m deeper until she is 5 m deep.

b. Sample response: A water pipe was drilled to 10 m deep,
but a further 40 m was required to reach the water, which
was 50 m deep.

c. Sample response: The lift was on the second floor
and then travelled six floors down, stopping at the
fourth-floor basement car park.

d. Sample response: Billy borrowed $20 from his mum.
One week later he paid the loan back in full.

e. Sample response: Shalini gave eight lollies to her brother
and later she got ten more lollies from her dad, leaving
her with two extra lollies.

14. a. ‘When adding two negative numbers, add the a number
as if they were positive numbers and then write a
negative sign in front of the answer.’

b. ‘When adding a negative numbers and a positive
number, ignore the signs, subtract the smaller number
and then write the sign the large number has.’

15. Sample response.

2

10

4

–12

–1

–9

–6

–4

7

16. $5575

17. 15 points

18. 2nd floor

19. If you add a number to its opposite, the answer will always
be zero. For example: −2+ 2= 0.

Exercise 2.5 Subtracting integers
1. 5a. −24b. −5c.

26d. −16e. 11f.

2. 2a. 10b. −10c.
2d. −9e.

3. −10a. 0b. −4c.
3d. 10e. 0f.

4. 2− (+5)=−3a. −3− (+6)=−9b.
−4− (−9)= 5c. 5− (−7)= 12d.

5. −10a. 13b. 3c.
12d.

6. −16a. −17b. 23c.
−12d.

7. 1a. 9b. −25c. 5d.

8. −2− 6 =− 8a. −8− 5 =− 13b.
−1− 8=−9c. 2− 3 =− 1d.
4− 3= 1e. −3− 4=−7f.

9. D

10. −2− 3=−5a. 3− 5=−2b.
1− 6=−5c. $500−$150=$350d.

11. B

12. Truea. Trueb.
Truec. Trued.

13. −2 °C

14. 400− 520=−120. Nihal has to cut 120 words.

15. 12 m

16. a. Balance at end of month: $10

b. During the second week her balance was negative.

17. Depth of 5 m below the surface =−5
An ascent of 2 m =+2
A descent of 12 m =−12
Total depth =−5+ 2− 12=−15
−15 = 15 m below the surface

18. 2nd floora.
It travelled 22 floors in 10 minutes.b.

19. Subtract 5 from the number: 9− 5= 4

20. If you subtract a number from its opposite, the answer will
be double the original number value, but it can be positive
or negative. For example: 2− (−2)= 4, or −2− 2=−4 .

Exercise 2.6 Multiplying and dividing integers
1. −10a. −18b. −63c.

−30d. 6e.

2. 18a. 25b. 0c. 8d.

3. −10a. −30b. 200c. 36d.

4. 4a. −4b. −4c.
2d. 9e.

5. −8a. −6b. 0c.
−21d. −92e.

6. 25a. 67b. −43c.
−71d. −56e.

7. −3a. 3b. −1c.

8. 1a. −2b. 1
1

2
c.

9. −24a. 36b. 144c.

10. −3a. −6b. 1c. −1d. 0e.

11. 3a. 32b. −72c.
−11d. 0e. 6f.

12. −8a. −8b. −6c.
−6d. −20e. −20f.

13. B

14. A

15. E
16. a. 2i. −6ii. 24iii. −40iv.

b. When multiplying an even number of negative numbers,
the answer is always positive. When multiplying an
odd number of negative numbers, the answer is always
negative.

c. Yes, because multiplication and division have the same
rules when working with negative numbers.

17. Agree. When you multiply two integers, the result is always
an integer. When you divide two integers, the answer is not
always an integer. If the integers do not divide equally, the
answer will be a fraction.

18. 8 flies

19. 10a. 20b. 5 mc. −5 md.
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20. According to Kareen: 8÷ 2× (2 + 2) applying BIDMAS to
this expression

= 8÷ 2× (4)
= 4× 4
= 16

Kareen is correct, We do need to apply BIDMAS when
more than one operation is used in an expression.

21. 16× 5+ 3×−2+ 0= 80− 6= 74 marks

Exercise 2.7 Order of operations with integers
1. −6a. 22b. −6c. 6d.

2. −2a. −27b. 0c. −1d.

3. 3a. −18b. −40c. 35d.

4. −19a. −1b. −2c. −9d.

5. 0a. 21b. 2c. −5d.

6. 9a. −3b. −7c. 32d.

7. −20a. −1b. 32c.

8. –36a. −68b. 24c.

9. D

10. B

11. −100+ 60+−25=−65

12. $2075

13. 23 kg per month

14. The two expressions are different due to the placement of
the bracket in the first expression. See the working below.
First expression: 8− 2× (4+ 2), apply BIDMAS

= 8− 2× (6)
= 8–12= –4

Second expression: 8− 2× (4+ 2), apply BIDMAS
= 8− 8+ 2
= 8–6= 2

15. a. False. See the working below.
5× 6− 3+ (5–2)< 5× (6− 3)+ 5–2
Apply BIDMAS to both of the expressions.
5× 6− 3+ (5− 2)= 5× 6− 3+ (3)
= 30− 3+ 3= 33− 3= 30

(
larger

)
5× (6− 3)+ 5− 2= 5× (3)+ 5− 2
= 15+ 5− 2= 20− 2= 18 (smaller)

5× 6− 3+ (5− 2)>
5× (6− 3)+ 5− 2.
Therefore, the statement given is not true.

b. True. See the working below.
2+ (15÷ 3)× 1= 2+ 15÷ (3× 1)
Apply BIDMAS to both of the expressions.

2+ (15÷ 3)× 1= 2+ (5)× 1= 2+ 5= 7
2+ 15÷ (3× 1)= 2+ 15÷ (3)= 2+ 5= 7

Because both the expressions are equal to 7, the
statement is true.

16. a. Merlin: −3× 10=−30, 30 km west of bridge
Morgan: −3×−8= 24, 24 km east of bridge

b. Merlin: 2× 10= 20, 20 km east of bridge
Morgan: 2×−8=−16, 16 km west of bridge

c. 36 km

d. 72 km

17. The total amount Ryan paid to the bakery is $42.75.

18. 3+−2+ 4+−1= 4
The snail is 4 cm from the bottom of the bucket.

19. a. Arctic Circle 17 °C,
London 34 °C,
Mexico 22 °C

20. a. Student 1: 39 marks; Student 2: 35 marks; Student 3,
44 marks

b. Student 3 won the competition with 44 marks.

Project
Students should play the game to understand how it works.
Then students should present a game they have created,
which should include positive and negative numbers and any
operation.

Exercise 2.8 Review questions
1. Noa. Nob. Yesc. Yesd.

2. <a. <b. >c. <d.

3. −20, −19, −18 − 17, −16

4. 2, 0, −3, −15

5. < 1 or ≤ 0a. Between −6 and −3b.
>−12 or ≥−11c.

6.
–4–6 –2–3–5–7

a.

–1–2–3 0

b.

–4–5–6 –3

c.

7. Both axesa. y-axisb.
x-axisc. First quadrantd.

8.

(–2, 3)

(2, – 2)(–1, –2)

–1

y

x

–2

–3

1

2

–1–2 10 2

3 (1, 3)

Parallelogram

9. Second quadranta. Fourth quadrantb.
Third quadrantc. y-axisd.
x-axise. First quadrantf.

10. −5a. −17b. 8c. 6d.

11. −2a. 7b. 1c. 2d.
0e.

12. −8a. 26b. 3c. −2d.
−8e. 2f.

13. −42a. −32b. 10c. 64d.
−64e. −128f.

14. −12a. 3b. −5c. 9d.
−16e. −4f.

15. −2a. −3b. 27c. −8d.
5e.
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16. −20a. 12b. 15c.
−125d. −9e.

17. −5<−3a. −22×−2= 44b.
4> 2c. −5× 3>−15d.
0>−7e. −2(−4+ 7)< 6f.

18. −2× 5<−9a. 5× (−2− 18)÷−4= 25b.
12÷−4< 3c. 5× (−2− 18)÷ 4=−25d.
−10×−5= 50e. 5×−2− 18÷ 4< 2.5f.

19. −52+ 3× 15=−7

20. 601 years

21. 148 °C
22. −$94

23. a. Negative

b. Positive

c. Negative
Two negative numbers added together will always be
negative. When a positive and a negative number are
added together, if the larger number is positive the result
will be positive. If the larger number is negative the
result will be negative.

24. D(−1, 0)a.
i. CBA, BAD (Others are possible).

ii. ADE or BCE

b.

F(− 3, −1)

–1

y

x

–2
–3
–4
–5

1
2
3

5
4

–2–3–4–5 10 2 3

A

4 5–1

D

F

C

E

G

B

c.

(1, 1.5)d.
(2, −2)e.
G(− 4, −2.5)f.

25.

–4

–1

–4

–6

–2

6

85

–3

6

7

2

2 –3

–12

a.

–4

–1

–4

–8

–2

4

83

–3

6

5

0

2 –5

–10

b.

26. X is positive and Y is negative.

27. Column 2

28.a. Integer (x) x2 x3 x4 x5

2 4 8 16 32
−2 4 − 8 16 − 32

3 9 27 81 243
−3 9 −27 81 − 243

4 16 64 256 1024
−4 16 −64 256 −1024

b. Positive

c. If x was negative, then x3 is negative.

d. For x4, all the results are positive; for x5, if x is negative
then x5 is negative.

e. The sign in the x2 column is the same as the sign in the
x4. The sign in the x3 is the same as the matching term in
the x5 column.

f. The square root of 100 is 10 or −10.

g. It will give an error message.

h. −5
i. Integer

(x)
√
x 3

√
x 4

√
x 5

√
x

16 4 2
−16 Not

possible
Not

possible

27 3
−27 −3

32 2
−32 −2

81 9 3
−81 Not

possible
Not

possible

64 8 4
−64 Not

possible
−4

j. When taking an even root of a positive number, the
answer can be positive or negative.
It is not possible to take the even root of a negative
number.
When taking the odd root of a positive number, the
answer is always positive.
When taking the odd root of a negative number, the
answer is always negative.
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