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Integers

LEARNING SEQUENCE

1.1 Overview .

1.2 Adding and subtracting integers ..
1.8 Multiplying integers .

1.4 Dividing integers .

1.5 Combining operations on integers
1.6 Review ..

Fully worked solutions for this topic are available online




1.1 Overview

Hey students! Bring these pages to life online ~n an
Watch Engage with Answer questions ,,) 9
videos interactivities and check results /'

Find all this and MORE in jacPLUS C)

1.1.1 Introduction

An integer is a whole number (e.g. 100, 1,0, —1 and —100), with no fractions or parts of a whole incl.ded. " hey
can be positive (above zero), negative (below zero) or equal to zero.

Being able to add, subtract, multiply and divide integers is important in many parts of ev_ry.'ay "*f=. It helps with
budgeting and knowing what you can and can’t afford to buy — or how much of somethi. e tay. It also helps
you to keep safe; for example, being able to read the integers on the speedometer L :Ips you . tay within the speed
limit. It is also useful for understanding temperatures, weights and measures when yo.'’re cooking or you need to
store food safely.

In finance, positive numbers are used to represent the amount of money n scmec .¢’s bank account, while
negative numbers are used to represent how much money someone owe  (for e ;ample, how much they have to
pay back after borrowing money or taking out a loan from a bank).

KE." CONCEPTS

L.*% topic covers the following key concepts from the VCE Mathematics Study Design:
e application of integers, fractions and decimals, their properties and related operations
e use of ratios, proportions, percentages and rates to solve problems
e estimation, approximation and reasonableness of calculations and results.

Note: Concepts shown in grey are covered in other topics.

Source: VCE Mathematics Study Design (2023-2027) extracts © VCAA; reproduced by permission.
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eles-0040

1.2 Adding and subtracting integers

LEARNING INTENTION

At the end of this subtopic you should be able to:
e identify positive and negative integers
* add and subtract integers.

1.2.1 Addition and subtraction of integers using a number line

An integer is a whole number. It can be positive (2, 4, 89, 1035) or negative (=2, —4, —89, —1)35). Z >ro is also
an integer because it is a whole number.

Value decreasing

< >

< T T T T T T T T T T T T T T >
£ -7 6 5 4 3 -2 -1 0 1 2 3 1 5 6 7 8
Negative integers Zero Positive integers

Value increasing —

The positive numbers do not usually have a symbol to show that th. y are 1. dsitive (+2 is the same as 2).
However, the negative numbers must include the negative sign > shov. tiat they are negative (—2, —27).

A whole number is a number that does not include any fr.cti»ns or parts of a number. For example, the
following are not whole numbers or integers:

e Fractions (%, —12%, 5%) because they are or i=~lude pa-ts of a whole number

e Numbers that continue after a decimal poii.- (0.5, -12.75, 5.5)

Number lines can be used to remember the . e~ for . uding and subtracting integers.

Addition and subtractior using © number line

Start at the first number.

To add a:
* positive intege~ mu e to che right
* negative intcver movu to the left.

To subtrac’ a:
* posilive integ'.r, move to the left
* ne zative integer, move to the right.

To chow 3 + (4+2) on a number line, start at the first number (—3) Start  Finish
and then place a pointer on the number line at —3. To add the positive l - l
inte zer (+2), move 2 places to the right. AN

>

I Y N S B B R

T T
Therefore, using the number line, we can see that —3 + (+2) = —1. 6 -5 -4 -3-2-1 01 23

WORKED EXAMPLE 1 Adding and subtracting integers using a number line

Use a number line showing intervals from —6 to 3 to calculate each of the following.
a. 24+ (+1) b. 3+(—-2) c. 4—(+2) d =3—(-5)

TOPIC 1 Integers 3
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THINK

a. 1. Start at 2 and move 1 unit to the right, as this
is the addition of a positive number.

2. Write the answer.

. Start at 3 and move 2 units to the left, as this
is the addition of a negative number.

2. Write the answer.

. Start at —4 and move 2 units to the left, as this
is the subtraction of a positive number.

2. Write the answer.

. Start at —3 and move 5 units to the right, as
this is the subtraction of a negative number.

2. Write the answer.

WRITE
Start Finish
1
yah I
T T T T T T T T h |
-6 5 4 3 2-1 0 1 2 3
24+(+1)=3
Finish ~ Start
b1
> y¥ Vo
T T T T T T T T I hi
-6 5 4 3 2-1 0 1 2 3
3+4(-2)=1
Finish  Start
l+1 +ll
< m' L W A
-6 5 4 3 2 -1 0 2 3
—4—(+2)=-06
Start Finish
S | +1l
R — V 4tdi
-3 2 -1 0 1 2 3
—3—-7-5=2

1.2.2 Addition and subtractioriof integers using symbols

Another method of remembering the rule- for c 1ding and subtracting integers is to imagine positive and negative
symbols or signs representing each of t e numbers in an equation.

When calculating:
e positive symbols collect fo =thar; 2/is written as:

e negative symHols co lect together; —2 is written as:

e ~osiiive and negative symbols cancel each other out: —1+1=0

X

WORKED EXAMPLE 2 Adding and subtracting integers using symbols

Calculate the value of each of the following.
a. 242 b. —2+2

c. 2-03)

d —4—-(-2)

4 Jacaranda Maths Quest 11 Foundation Mathematics VCE Units 1 & 2 Second Edition



THINK WRITE

a. 1. Set the equation up using symbols. 24+2=-Q@ @ + © &
2. Add all the positives. 4 positives = +4
3. Write the answer. 2+2=4
b. 1. Set the equation up using symbols. 2+2=@Q @ + ® &
2. Cancel any pairs of positives and negatives. \ \ + \l\ \1\
3. Count how many symbols are left. Zero symbols remain.
4. Write the answer. —2+42=0
c. 1. Set the equation up using symbols. —2-3=00 © & &
2. When subtracting positive integers, change the symbols’ X B X X
sign and then add the symbols.
3. Count all negatives. S negatives = -
4. Write the answer. —2—-—0B)="-J
d. 1. Set the equation up using symbols. “4-(2) OO O © ¢
2. When subtracting negative integers, change the symbol’'s (= = - = + + +
sign and then add the symbols.
3. Cancel any pairs of positive and negative symbols. \ \\ - - + \l\ \l\
4. Count how many positives or negatives remain. Two negatives remain.
5. Write the answer. —4—(=2)=-2

1.2.3 Addition and subtraction of integars b applying rules

eles-xxxx
You can also follow the rules shown in this \2bl~ to a’d and subtract positive and negative numbers.

Rules for addition and subtraction of integers

Adding a positive in?.z=r 1s the same as adding. ++=+ +24+(+5)=+7
Adding a nc sati e inl2ger is the same as subtracting. + —=- +2+(-5)=-3
Subtracting a ) ositive integer is the same as —+=— +2—-(+5=-3

subtra ‘ting.

Sv otracu.2Z a negative integer is the same as adding. —-——=+ —2—-(-5=3

U ORKED EXAMPLE 3 Adding and subtracting integers by applying rules

Calculate the value of each of the following.

a. 242 b. 2+ (-2) c. 2—(+3) d. —4—(-2)
THINK WRITE
a. 1. Adding a positive integer is the same as adding. 242

2. Apply the rule + + = + and calculate the value. 24+2=4

TOPIC 1 Integers 5



b. 1. Adding a negative integer is the same as subtracting. 24+ (-2)

2. Apply the rule + — = — and calculate the value. 24 (—2)=2-2
3. Write the answer. 2—-2=0

c. 1. Subtracting a positive integer is the same as subtracting. 2—(+3)
2. Apply the rule + — = — and calculate the value. 2—(+3)=2-3
3. Write the answer. 2—3=-1

d. 1. Subtracting a negative integer is the same as adding. —4—(-2)
2. Apply the rule — — = + and calculate the value. —4—--2=—4+2
3. Write the answer. —44+2=-2

Resources

Digital documents SkillSHEET Integers on the number line (doc-6387)
SkillSHEET Adding and subtracting integers (doc-6388)
SkillSHEET Arranging numbers and order (doc-6389)

Video eLesson Integers on the number line (eles-0040)

Interactivities Direct number target (int-0074)
Addition of positive integers (int-3922)
Subtraction of positive integers (int-3924)

Students, these questions are even better intiacP,.US

Receive immediate Access Track your
feedback and access addit’ nal results and
sample responses quastior progress

Find all this and MORE in jacPLUS m

1. Select which of the follerving nun.*ers are integers.

5,-2,3,212,12.3,-2.5, 33, =21
4 2

2. [II3M Calralate each of the following using the number line method.

a. -5+ b. —6+1 c.5+-3

d -8+ -5 e. 214+49 f. 18+ -5
3. M2 Calculate each of the following using the cancelling signs method.

a. > ++1 b. 3+ -2 c.4—45

e+ —2 e.3—=-2 f.—1-—-3
4. Calculate the value of each of the following.

a. —7+-3 b. 8 — =7 c. =23+ +15

d. —18——17 e.26——13 f. =72 —-26
5. Calculate the value of each of the following using the method of your choice.

a. —3+-2 b. =7+ -3 c. 8+-2

d. 15—+46 e. —15——4 f. =23+ —14

6 Jacaranda Maths Quest 11 Foundation Mathematics VCE Units 1 & 2 Second Edition



10.

11.

12.

13.

14.

. Calculate the value of each of the following using the method of your choice.

a. =374+ -12 b. 42 —+7 c. —14—+18
d. —27—-15 e. 37—+12 f. 135 —-37
. Calculate the value of each of the following using the method of your choice.
a. 12+—-4++6 b. 284+ -7—--10 c. =154+ +5—-48
d. 28—+15—+4 e. 18——124+-5 f. —42—--21--21
. Write out these equations, filling in the missing numbers.
a. =5+[]=2 b. 12—-[]=8 c. -8§—[=-20
d. 30+[]=25 e. 2—[]—-8=2 f.[J-3+5=7
. State whether the following expressions are True or False.
a. —-5+-10=-15 b. -7——6=-13 c. -4-3=7
d.8——6+-10=4 e. 50+12—--12=50 f. =234+104 6=7

Evaluate and compare the following pairs of expressions.
a.—7+4+3and 3-7 b. =846 and 6 —8 c.—1D-5:md5-15

Evaluate and compare the following pairs of expressions.
a. —3+—4and —(3+4) b. =8+ —3 and —(8+3) 0. —10—+3 and - (10+3)

Layla is standing in a park. She runs 20 m to the right, then 5 m to th~ le.*, before running another 45 m to
the right. Use a number line to show where Layla finishes comy ared t¢ where she started.

Bryce decides to cook meat pies for lunch. He takes the pie: cutv of

the freezer that is set at —18 °C to defrost on the ber :h w aer. the

room temperature is 21 °C. He sets the oven to 180 °C ) cook the

pies.

a. State the difference between the temperatu. = of t ie freezer and the
room temperature.
(Hint: difference = largest numb- - — sn.all st number)

b. Calculate the difference betw~cn the oom temperature and the
temperature of the oven.

c. Calculate the difference of the freszer temperature and the
temperature of the oven.

Calculate the differenc> oeuv een the two temperatures on Mount Everest shown in the image.

W

TOPIC 1 Integers 7



1.3 Multiplying integers

LEARNING INTENTION

At the end of this subtopic you should be able to:
e multiply integers
e evaluate powers, squares and square roots of integers.

1.3.1 Multiplication of integers

eles-xxxx

When multiplying integers, the following rules apply.

Rules for the multiplication of integers

* When multiplying two integers with the same sign, the answer is positive

+ X+ =+
- X — =+

*  When multiplying two integers with different signs, the ansy er {; . 2gative.

WORKED EXAMPLE 4 Multiplying iniégeys bpplying rules

Evaluate each of the following.

a. —4x+3 b. =7X —6

THINK WRITE

a. The two numbers have ‘iffe ent s gns, so the a. 4x+3
answer is negative. =—12

b. The two numbers he.72 u.. 3ame sign, so the b. —7X—6
answer is pos.tve. =42 (or+42)

1.3.2 Pawers, squares and square roots of integers

eles-xxxx

Powwars

A rowe of a number is the number multiplied by itself multiple times. For example, 82 = 8 X 8 and (—6)* = —6x
—6 X —6.

A power is represented with a base number and an exponent. When a negative number is raised to a power, the
sign of the answer will be:
e positive, if the power is even;
e.g (=57 =—-5x—-5=+25
e negative, if the power is odd;
e.g (=5’ =—5x—-5X—-5=+425x-5=—125

8 Jacaranda Maths Quest 11 Foundation Mathematics VCE Units 1 & 2 Second Edition



Squares

A square number is any whole number multiplied by itself. When written in index :
form, it will have a power of 2.

A square number can be illustrated by looking at the area of a square with a whole

5 units + T
number as its side length. Consider the image shown. We can say that 5> or 25 is a
square number, since 52 or 25 =15 X 5.
5unis
Square roots
The square root of a number is a positive value that, when multiplied by itself, gives Square:
the original number. The symbol for the square root is \/ Calculating the square root e
of a number is the opposite of squaring the number. /
For example, if 5> =25 and — 5% =25, then /25 =5o0r —5. /
n n?
\

WORKED EXAMPLE 5 Calculating powers and sqgare Nag#€ of integers.

A\

Calculate each of the following.

a. (—3)3 b. Tae square root of 64
THINK WRITE
a. 1. Write the expression in expanded fo. . a. (—3)3 = (=3) X (—=3) X (=3)
=4+9X%(-3)
2. Evaluate by working from .eft to right, =1—27

remembering that the ~.isw.~ wil’ be negative
because the power is ¢ 1.

b. Look for the nun.e ., :~at, when squared, result b. +1/64 =+8o0r —8
in 64 (8 X & =6+ anu -8 X —8=064). = +8
Resources

Dig: "2l documents SkillSHEET Multiplying integers (doc-6390)
WorkSHEET Integers | (doc-6400)

TOPIC 1 Integers 9



Students, these questions are even better in jacPLUS

Find all this and MORE in jacPLUS C)

Receive immediate Access Track your
feedback and access additional results and
sample responses questions progress

1. IIZA Evaluate each of the following.
a. =3x5 b. 3x -7 c. —=6xX-=5
d. 2x-10 e. —8X =5 f. =7%x8
2. [llZA Evaluate each of the following.
a. —10x 25 b. —125x 10 c. —6X9
d. +9x -7 e. —11x-7 f. 250 % -2
3. Use an appropriate method to evaluate the following.
a. —2X3x-5x-10 b. 6X—-1X5X-2x1
c. 8X-3X—-1x-2x4 d —3X5X-2—-1.—1x—-1
e. =5X6X—-2X-2 f.6X —1 XZX-2
4. Complete the following equations.
a. 6x []=—-42 b. —=5x [1=-30 c. 15x J=-30
d. Ox—4=24 e.x—-9=36 f.Ox 11==77
5. IEETE Complete the following equations.
a. []x—12 =108 b. X —11=-66 c.[]x4 =-48
d. —10 x []=80 e. -9 X ]--=b&" f. —12 x[] =144
6. I Evaluate each of the following.
a. (=2 5. (=3)° c. (=2
d. (=3)* (=2 f. (=9)°
7. IIE2H Evaluate each of the foli. wing.
a. (—4)’ b. (=5)° c. (=4
d. (=5)* e. (=6)° f. (=8)°

. Complete the friic 7ing statements.

a. If a negativ. numb :r is raised to an even power, the answer is (positive/negative).
b. If a ne ;ative n...io0er is raised to an odd power, the answer is (positive/negative).

9. IEA Fva.ooio the square root of the following numbers.
a. 121 b. 100 c. 36
d. 16 e. 9 f. 144

10.

11.

For each of the following, write three possible sets of integers that can be placed in the boxes to make the
equation a true statement.

adxOx[=-16 b. (x[] x[]=24

For each of the following, determine whether the result is a positive or negative value. You do not have to
work out the value.

a. —47x —=52x100
c. 21 x=21x42x =32

b. =56 X —8 X —66
d. 40X —-5%x10x -2

10 Jacaranda Maths Quest 11 Foundation Mathematics VCE Units 1 & 2 Second Edition



12. Explain what happens when a number is multiplied by —1, using examples to justify your answer.
13. Explain why the answer to this question is negative.

—2X—4X+3X—-6X+4X+3

14. Evaluate (—1)" x (+1)" ! if:
a. n is even b. n is odd.

15. In a Year 11 Mathematics examination, there are 30 multiple choice questions. Students are given 2 m.s
for a correct answer, —1 mark for an incorrect answer and zero marks for an unanswered question.. A iuds.it
scored a total of 33 marks in the multiple choice section. Explain how they could have reachu s w tal.

1.4 Dividing integers

LEARNING INTENTION

At the end of this subtopic you should be able to:
e divide integers
e use numerals, symbols, number facts and operations and strategies - calculation
* solve practical problems which require the use and applicatir n of ~ ra.ze of numerical computations
involving integers, decimals, fractions, proportions, percenta_es, raf:s, powers and roots.

1.4.1 Division of integers

eles-xxxx
Division is the inverse or opposite operation of n-ultip:‘cation. We can use the multiplication facts for integers to

discover the division facts for integers.

Multiplication fact Divis’ s fact Multiplication pattern Division pattern
0
4%5=20 20+5=4 and 20+4=5 positive X positive POSTIVE _ hositive
— positive positive
N .t.
—4x-5=20 ‘ 0--5=-4 negative X negative M = negative
ad 20+ —4=-5 = positive hegative
N~ . . ti .
—4x5=-21 20+5=—4 negative X positive m = negative
and = negative p osmvean d
20+ —-4=5 and negative . .
positive X negative negative = positive
= negative

I etermining the sign of the answer when dividing integers
* When dividing two integers with the same sign, the answer is positive.

++ + =

+
+

TOPIC 1 Integers 11




* When dividing two integers with different signs, the answer is negative.

++-=-
-t 4+ = —

e Remember that division statements can be written as fractions and then simplified.
For example:

C12s—4=212
4

_ 12x =1
4x -1
=3

WORKED EXAMPLE 6 Dividing integers = _

Evaluate each of the following.

—54
a. —48+6 b. —
-9
c. 144+—6 d. —240+-16
THINK WRITE
a. The two numbers have different signs, so the a. 48 -6
answer is negative. =-8
. —-54 —1x54
b. The two numbers have the same sign, so the b. — =
answer is positive. =9 5:11 X9
)
=6
c. 1. Complete the division as . b- ¢ numbers were a. 24
positive numbers. 611424
2. Determine the ¢'gn « f the answer. The two 144 +—-6=-24
numbers hav~ dif, rent signs, so the answer is
negative.
d. 1. Comr .ete 1. = di~, 1sion as if both numbers were b. 15
posit ve numbers. 16)24%
2. Lo ine the sign of the answer. The two —240+—-16=15
n. mbers have the same sign, so the answer is
yositive.
Resources

Digital document SkillSHEET Dividing integers (doc-6391)

12 Jacaranda Maths Quest 11 Foundation Mathematics VCE Units 1 & 2 Second Edition



Students, these questions are even better in jacPLUS

Receive immediate
feedback and access
sample responses

Find all this and MORE in jacPLUS C)

Access
additional
questions

Track your
results and
progress

1. IEE2A Evaluate each of the following.

a. —54+9 b. 10+ -2
d —-5=-1 e. 99+-—-11
2. Evaluate each of the following.
a. 42+ -3 b. —130=5
d. +88 +—4 e. —66+—06
3. IlIZZA Evaluate each of the following.
—132 —16
a. b. —
—-12 4
28 -250
d = o =Y
-7 -50
4, Evaluate the following.
a. 184 - -8 b. —189+9
d. —132+-2 e. =204 +6
5. Evaluate the following.
a. 216 - —12 b. =745 +,5
d. —1764 - —49 e 40°a =64

c.
f.

—8+-2
0+-9

. =56+ -»
. 168 +- 2

—40
-8
144
—-12

. —161+-7
. 1080 +-9

—1536 +-24
—2695 + 55

6. Write three different division ste*2men. . each of which has an answer of —6.

7. Copy and complete the follewi. ¢ by rlacing the correct integer in the box.

a. =36+ []=-9
d. =24+ []=4

a. —48+6+—4
9. Copy and -omplc fe these tables.

b. =72+ []=
e.[]+6=-5

8. Calculate the val.c ~f eoch of the following by working from left to right.

-9

b. =240+ 12+-5

_

a | x -6 +8
Q 18
T -10 —40
\ 10 30
=7 —56
b X -9
6 30 —42
36
—55 99
-6 ~18

c.
f.

C.

72+ ] =-36
O+4=—-12

400+ —-5+8+-2

TOPIC 1 Integers 13



10. Copy and complete these tables. Divide the number on the top by the number on the side.

a. + 4 -10 12 -8
-2
7
-3
-10
b = —4
-8 —4 3
6 —6
1
11. Given = —, state the values of m and n that would make this fraction positive.

12. Ross played in a recent golf tournament. He scored —3, +1, —4, +2 compared i~ pa . Caiculate his average
score compared to par.
(Hint: To calculate the average score, divide the sum of the scores by th< nur:ber of scores.)

1.5 Combining operations on integers

LEARNING INTENTION

At the end of this subtopic you should be able to:
e apply the order of operations to solve an eque’on
e check the reasonableness of answers.

1.5.1 Order of operationg

eles-xxxx
There are rules that determine whi~a pai = of un equation you need to calculate first, when the equation contains

multiple operations. The term BID. #AS is used to remember the correct order in which to complete operations
within an equation.

The order of ener: aous

BIDMAS he'ps us to ' emember the correct order in which we should perform the various operations,
working f' om left w right.

N
§ $
S & & $ &
g & 3 K L &
g S © N S $
& S S > ¥ $
2 S 9 S A @
+ =

@) x" - X
Order of operations >
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Order

Operations

What does it mean?

First

Brackets

Calculate any parts of the expression that are shown in brackets.
For example:
B+1)x4=4x%x4

Second

Indices

Multiply or divide out any indices.
Indices are:
e powers (3%), where a number is multiplied by itself
3?2=3x3
=9
33 =3x3x3
=27
* roots (\/5), the opposite of a power.
V/9=9+3

=3v27=27+3=9

Third

Division and
Multiplication

Calculate any parts of the expression that invhlve division or multiplication.
If the expression contains both multiplication a. 1 division, start from the left
and work across to the right.
For example:
3X44+36+-6=12+46

=18

Last

Addition and
Subtraction

Calculate any parts of th~ exp ssion that involve addition or subtraction.
If the expression conta ns P oth addition and subtraction, start from the left
and work across to the right.
For example (r_men.%er division comes before addition or subtraction):
4424 +4-2=44( -2

=1c—-2

=3

WORKED EXAMPLE 7&pp - he order of operations

Calculate the value 6. eaca of .ae following.

34+8) +4
a. 23—6x4 b. (12—8)+5> — (10 +2?)  esree
4+2(3%-1)
THINK WRITE
a. 1. + oply PIDMAS to determine the first step a. 23 —6x4
‘in uus instance multiplication). =23 — 24
2. Complete the next step in the calculation =—1
(in this instance subtraction) and write the
answer.
b. 1. Apply BIDMAS to determine the first step ~ b. (12 — 8) + 5% — (10 + 2%)
(perform the calculations in brackets first, —4 45— (10 + 4)
then remove the brackets).
=4 +5 - 14
2. Complete the next steps in the calculation =4+25—-14
(resolve the powers, then carry out addition =29-14

and subtraction from left to right).

4
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3. Complete the final step and write the answer. =15

3(4+8)+4 12+4
c. 1. Apply BIDMAS to determine the first step c @+8+4 _ 3x12+

: 5 = -
(brackets). 442(32-1) 4+209-1)
12+4
2. Complete the next step in the calculation = SR
(multiplication). 4+2x8
_36+4
4416
. 40
3. Perform the calculations on the numerator =—
and denominator separately. 20
4. Complete the division and write the answer. =)

1.5.2 Reasonableness

eles-xxxx
When calculating mathematical answers, it is always important to understand the ques.ion so you have an idea
of what a reasonable answer would be. Checking the reasonableness of answ »rs _an indicate possible mistakes
in your working.

WORKED EXAMPLE 8 Checking for reasonableness ¢

Cathy goes shopping to purchase an outfit for a hike. S’.e
buys a $145 pair of waterproof pants and a $180 jacket,
and gets $30 off the combined price by purchasir_ e
two together. She also buys a pair of boots for $.20 an | a
pair of socks for $15.

Calculate how much Cathy spent in tot2’ anu cherk your
answer for reasonableness.

THINK WRITE

1. Read the question care’ nlly w0 understand what The question asks you to add up Cathy’s total
it is about. shopping bill including the discount.

2. Have an idea of whs : sort of answer you Cathy purchased three items, each over $100 dollars,
expect. so the answer should be over $300.

3. Write 2 n.~the_natical expression to calculate ~ Cathy spent = $145 + $180 — $30 + $120 + $15

ti « t~tal cmount that Cathy spent, including = $430
he iscount.
4. CLz=ck the answer for reasonableness. This answer is above $300, so it seems reasonable.
Resources

Digital documents SkillSHEET Order of operations (doc-6415)
SpreadSHEET Four operations (doc-2090)

Video eLesson BIDMAS (eles-2435)
Interactivity Order of operations (int-3707)
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Students, these questions are even better in jacPLUS

Receive immediate Access Track your
feedback and access additional results and
sample responses questions progress

Find all this and MORE in jacPLUS (C)

1. IEEA Calculate the values of the following.

a. —4x2+1 b.8+2—-4)+4
c. 9IX(8—-3) d. —3-40+8+2
e.44+12x -5 f. =5%x12+2

2. Calculate the values of the following.
a. 12—-6=+3 b. 45+ (27 +-3)
c. 17—+7)+-5 d. —124+8x%x7
e. 100 +(=50+-2)+10 f.9+2—2><3

3. Calculate the values of the following.
a. —7+4x—4 b. (=63+ -7)x -3+-2
c. (=5 =3x-5 d. —6X - 2= [3+(—6)’
e. 52+(-9-4)-8 rL--6-64+-1648

4. llIZA Kyle went to the sports department to get some ¢.othes
for the gym. He purchased a $120 tracksuit a-.d a , air of
$150 runners as a package, and got $35 of* th> com rined
price.

Kyle also purchased a pair of runnir s shoi.= f7r $30 and a
singlet top for $25.

Determine how much Kyle spe 1t at the sports department.
Check your answer for rea.onat,’=ne<s.

5. Bob goes shopping for seme narty food. He buys 6 packets
of chips at $2.50 eact. ara 2 hoxes of soft drink at $8.50
each. Since he ruarct ases 2 boxes of soft drink, he gets a
$2 discount. He a, o buys 5 packets of biscuits at $1 each
and 3 dips at $2 « ach.

Deterr.ane “ow r wuch Bob spends in total and check your
answ °r for reasonableness.

6 FEricc went to the warehouse to get some building
cupplies. She bought three 4 -m-long pieces of timber
at »4.50 per metre, two packets of nails at $5.50 each
and three tubes of liquid nails at $4 each.

Because Erica is a regular customer, she received a
$15 discount off the total purchase price.
Determine how much Erica spent in total and check
your answer for reasonableness.

TOPIC 1 Integers 17



7. Taiki headed north on a bike ride, initially travelling 25 km. He then turned
around and travelled 15 km south before stopping for a drink.
After his drink, Taiki continued to ride south for another 20 km, before again
turning around and travelling north for a further 25 km.

a. Calculate how many kilometres Taiki covered on his ride.
b. Determine how far north he finished from where he started.

8. Students were given the following question to evaluate.

4+8+ (-2 —7x2
a. A number of different answers were obtained, including —8, —12 and —17. Determine which one o1 these

is correct.
b. Using only brackets, change the question in two ways so that the other answers would He cori ct.

9. Calculate the number required to make the following equation true:
13x(15-1)=180+[]
10. Calculate the number required to make the following equation true:

(102 +12+3) +(-8)=C
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1.6 Review
1.6.1 Summary

doc-12345

Hey students! Now that it's time to revise this topic, go online to:

Access the Review Watch teacher-led Practise questions with
topic summary your results videos immediate feedback

Find all this and MORE in jacPLUS (C)

Students, these questions are even better in jacPLUS

Receive immediate Access Track your
feedback and access additional results and
sample responses questions progress

Find all this and MORE in jacPLUS L‘

Multiple choice

1. I State which of the following is an integer.
3

A —1.3 B. 2 C. 23
D. 0.25 E. 1.234
2. 1A State which of the following is inccres«.
A 5>1 bo—5<- C. =25<0
D. =25>1 E.22<1

3. I3 The integers between --11 »nd —7 are:

A. —10,-9,-8 B. 10,9,8 c. —12,—-13,-14
D. —10.5,-9.5,-8.5 E. -8 1 , —9l ,—11 1
2 2 2
4. I3 Arrange the “lLicing from lowest to highest: —12,34,0,—3,7
A. 0,-3,7,—12,34 B. —12,34,0,-3,7 C.-3,7,-12,34,0
D. 34.7,0, -3,— 2 E. —12,-3,0,7,34
5. M "he value of the expression 17 +3 X 7 is:
A 27 B. 140 C. 38
D28 E. 357
6. T The value of the expression —3 (5 — —10) + 50 is:
A. 95 B. 5 C. 65
D. =5 E. 10

7. I State which of the following statements is true.

A. Multiplying an even number of negative numbers together gives a negative answer.

B. The only square root of 25 is +5.

C. Subtracting a positive number from another positive number always gives a negative number.
D. Adding two negative numbers together gives a positive answer.

E. Dividing a negative number by another negative number gives a positive answer.
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8. I Determine which of the following has an answer of —4.

A 242 B.2—+2
D. —2+-2 E. 22
9. I Determine which of the following has an answer of —3.

—24 -8

AL — B. —
-8 24
—27 -30

D. — E. —
-9 -10

10. I Determine which of the following has an answer of +36.
A —3x—-12 B. -9x +4
D. +6 X —6 E. -3x-11

Short answer
11. Calculate the following.

a. —7+—13 b. 23 ——18

d —2—--7+-5
12. Calculate the following.

a. —4x-9 b. =7 X +8

d. —(=3)°
13. Calculate the following.

+5A

a. =24 ++6 b. 72 +—12 c. &
14. Calculate the following.

a. 36 +-9x8—12 b.45—-15+3 c.30—-10x2+7
15. Fill in the missing number.

a. 13—-[=18 b. =234+ =7 c.]—-4—-5=3

Extended response

R, )
27
"9

. —3%x—6

L —d =5 — )
81

—144

d ——

—12

d. 64 —(16+8)+26

d. -32-[]=-18

16. Scott bought some pipe to coi.’vle.e the downpipes on his new carport. He purchased 34.2-m lengths at
$5.15 per metre and 23.6-71 1 >ngchs ut $6.75 per metre. He also purchased some 5 fittings at $1.25 each.

Calculate how much Scot. s7.c..ton the downpipes.

17. Yi Rong is saving fo. b=, 2nd-of-year holiday with her
school friends der , are ~ts said if she did work around
the house they would help contribute to the holiday
expenses They az.ced to pay her $25 a week for doing
the diches and $.5 a week for doing the washing; for
ex*ra incuative, they said they would double her pay if
~he id each of the jobs for the next 4 weeks without
mi.sing a day.

Assaming Yi Rong didn’t miss a day, calculate how
much money she earned in the 4 weeks.
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18. On a test, each correct answer scores 5 points, each incorrect answer
scores —2 points and each unanswered question scores 0 points.
Calculate the following students’ test scores.

a. Student 1: 17 correct answers, 2 incorrect answers and 1 question
unanswered

b. Student 2: 13 correct answers, 5 incorrect answers and 2 questions
unanswered

19. Answer the following questions.

a. You have $75 and you spend $15 on soft drink and another $8 on
chips. A friend gives you $6 to buy lunch, which cost $16 for the two
of you. You decide to also buy an ice cream for $3. Calculate how
much money you have left. N

b. Two friends saved $895 together for their holiday. They spend $350
on accommodation and then $125 each to go whale watching. Due
to bad weather, the trip was cut short, so they got back $50 each.
They then decided to go out to dinner and together spent $148.
After the holiday, they split the remaining money in half.

Calculate how much each friend got back.

20. Insert the integers from —6 to +2 into the circles on the this figi.e belo ~ ¢ that each line of three circles
has each of the following totals.

a. —6 = =3 c. =9

Hey Teachers! Creawc ~uct2m assignments for this topic

i? Create and ax it _’3 Access quarantined X ok your
10

- -
unique .esw. anu exams tests and assessments 4 5  students results
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Answers

Topic 1 Integers
1.2 Adding and subtracting integers

1.2 Exercise

1.5, =2, 212, =33
2.a. —3 b. —5 c.2
d. —11 e. 30 f. 13
3.a.4 b. 1 c. —1
d. 0 e.5 f.2
4.a. —10 b. 15 c. —8
d. —1 e. 39 f. —46
5.a. —5 b. —10 c. 6
d.9 e. —11 f. =37
6. a. —49 b. 35 c. =32
d. —12 e. 25 f. 172
7.a. 14 b. 31 c. —18
d.9 e. 25 .0
8. a. b. 4 c. 12
d. =5 e. 4 f. 5
9. a. True b. False c. False
d. True e. False f. False
10.a. —4and =4 b. —2and —2 c¢. —10and —10
11. a. =7 and —7 b. —11and —11 c. —13 and —13
12. 60 m to the right of where she started
18. a. 39°C b. 159°C c. 198°C
14. 7°C
1.3 Multiplying integers
1.3 Exercise
1. a. —15 b. —21 c 30
d. =20 e. 40 £ -6
2. a. —250 b. —1250 c. - 5.
d. —63 e. 77 -500
3. a. =300 b. 60 c. —192
d. =30 e 120 f. 36
4. a. =7 b. 6 c. =2
d. —6 o —4 f. =7
5.a. —9 b. 6 c. —12
d. —8 ) f.—12
6. a. —X b. 9 c. 16
d. R1 e. =32 f. 81
T a. 16 b. —125 c. 256
A e. =216 f. =512
8. a. Positive b. Negative
9.a. x11 b. +10 c. +6
d. +4 e. +3 f. +12
10. a. 2X2X —4=—16
—4x2x2=-16
2X —4x2=-16
There are more options.
22

11.

12.

13.

14.
15.

b.3x2x4=24
3X—=2x—4=24
—3Xx-2x4=24
There are more options.
a. Positive b. Negative c. Positive
d. Positive
‘When multiplying by 1, the number stays the same. ,0 when
multiplying by —1, the number becomes negative.
The answer will be negative, since there are t'.cee n.~ati. »
numbers (odd number).
a. Positive b. Negative
One option could be 20 correct answe s, 7 inc rrect answers

and 3 unanswered.
Q20x2)+(7x—-1)+(Bx0) =10, 740

40 -7
=33
1.4 Dividing inte(xers
1.4 Exercise
1.a. —6 b. -5 c. 4
d. 5 . =9 .0
2.2 -14 b. =26 c.7
4. —22 e 11 f. =21
3. a. . b. —4 c.5
d. —4 e.5 f. —12
<. a. —23 b. =21 c. 23
d. 66 e. =34 f. —120
5.a. —18 b. —23 c. 64
d. 36 e. 64 f. —49
6. There are many other answers.
36+ —-6=-6
—54+9=-6
72+—-12=-6
7.a. 4 b. 8 c. =2
d. —6 e. =30 f. —48
8. a.2 b. 4 c.5
Sal [ 2 4 | =6 | +8
3 —6 12 18 24
-10 20 —40 60 —80
-5 10 -20 30 —40
-7 14 -28 42 —56
[ & 5 [ 3] 9] =7
6 30 —18 | =54 | —42
-12 | =60 36 108 94
-11 | =55 33 99 71
2 10 ) —18 | —14
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10.a.7 4 [ -10] 12 [ -8
2 | 2| 5 | -6 | 4
4 10| 12 8

7 _ —_— —_ —_
7 7 7
410 8

-3 __ _ —4 2
EE 3

2 6 | 4

10 | == | 1 | =2 | =2
5 55

b [ 32 [ 24 [ 36 | -4
8 1

2| = | 2| =3 | -
3 3

9 I

-8 | -4 | 3 - -
2 2

16 2

6 | = | -4 | -6 | -Z
3 3

-4 | -8 | © 9 1

11. For the numerator (top) and the denominator (bottom),
positive n and m need to be even numbers.
For the numerator (top) and the denominator (bottom),
negative n and m need to be odd numbers.

12. —1

1.5 Combining operations on integers
1.5 Exercise

1. a. =7 b. 0 c. 45
d. —6 e. =56 f. —58

2.a. 10 b. =5 c. =2
d. 44 e. 14 f. =3

3.a. —23 b. —29 c. 40
d. 9 e. —12 f.ou

4. $290

5. $41

The answer is reasonable, since ' (ps % $10, soft drink
~ $20 biscuits ~ $5 and 7.ps ~ $5.
This totals $40, which redu >_s 1o 38 after the discount.
This value is close 0 $4 , so . is reasonable.

6. $62
The answer 75 reaso able since timber &~ $60, nails ~ $10
and liqui< na 's =~ $1').
This tc als $40, viuch reduces to $25 after the discount.
Th's va e is c!ose to $26, so it is reasonable.

7. a. 85xm b. 15 km north

8. « —8
L4 F8:—(22=Tx2=—12
4+8)+—02)7—=7x2=-17

7

9.2
10. —13

1.6 Review

1.6 Exercise
1. C
2.D

20.

O > Ao mw O m

Y

. a.

. a.

. a.

—-20

. 36

-4
20
-5

. $341.68
17.

$320
18. a. 81

19. a. $39

a.

TOPIC 1

b. 41 c. —15 d. 0
b. =56 c. +9 d. 27
b. —6 c. =8 d. 12
b. 40 c. 17 266
b. 30 c.2 .. —14

b. 5>

b. $1.3.50

~
+2
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