—

JACARANDA MU

GENERAL 11
MATHEMATICS




JACARANDA MATHS QUEST

GENERAL 11
MATHEMATICS

VCE UNITS T AND 2 | SECOND EDITION

jacaranda

A Wiley Brand






JACARANDA MATHS QUEST

GENERAL
MATHEMATICS

VCE UNITS T AND 2 | SECOND EDITION

STEVEN MORRIS | MARK BARNES

CONTRIBUTING AUTHORS
Robyn Williams | Jo Bradley | Sue Michell | Raymond Rozen | Margaret Swale

jacaranda

A Wiley Brand



Second edition published 2019

First edition published 2016 by

John Wiley & Sons Australia, Ltd

42 McDougall Street, Milton, Qld 4064

Typeset in 11/14 pt Times Ltd Std

© John Wiley & Sons Australia, Ltd 2016, 2018
The moral rights of the authors have been asserted.
ISBN: 978-0-7303-5689-9

Reproduction and communication for educational purposes

The Australian Copyright Act 1968 (the Act) allows a maximum of one chapter or 10% of the pages of this work, whichever is the
greater, to be reproduced and/or communicated by any educational institution for its educational purposes provided that the
educational institution (or the body that administers it) has given a remuneration notice to Copyright Agency Limited (CAL).

Reproduction and communication for other purposes

Except as permitted under the Act (for example, a fair dealing for the purposes of study, research, criticism or review), no part of this
book may be reproduced, stored in a retrieval system, communicated or transmitted in any form or by any means without prior
written permission. All inquiries should be made to the publisher.

Trademarks

Jacaranda, the JacPLUS logo, the learnON, assessON and studyON logos, Wiley and the Wiley logo, and any related trade dress are
trademarks or registered trademarks of John Wiley & Sons Inc. and/or its affiliates in the United States, Australia and in other
countries, and may not be used without written permission. All other trademarks are the property of their respective owners.

Front cover image: © John Wiley and Sons, Australia Ltd/Photo taken by Peter Merriner
Illustrated by diacriTech and Wiley Composition Services
Typeset in India by diacriTech

Printed in Singapore by
Markono Print Media Pte Ltd

|I!|!|!”|!I| A catalogue record for this

NATIONAL book is available from the
; . : ’
LIBRARY National Library of Australia

OF AUSTRALIA

10987654321



CONTENTS

About this resource ... OO iX
About eBookPLUS and studyON e X
ACKNOWIBAGEMENTS ... e X

1 Linear relations and equatlons 1

1.1 Overview ... OO 1
1.2 Linear relationS ... O
1.8 Solving liNear @QUAtIONS. ...
1.4 Developing linear equationS. ... 1D
1.5 Simultaneous linear equations. ... 28
1.6 Problem solving with simultaneous equations ... 31
1.7 Review: exam PracCtiCe ... 39
ANSWEIS | A4

©

REVISION
Topic 1

2 Computatlon and practlcal arithmetic 20

2.1 Overview ... e DO
2.2 Computation methods ... D2
2.3 Orders of Magnitude ... B3
2.4 Ratio, rates and percentages ... B9
2.5 ReView: @Xam PracCtiCe . ... 18
ANSWEI'S .o 8

3 Financial arithmetic 84

Bud OVEIVIEW . 84
3.2 Percentagechange ... . BB
3.3 Financial applications of ratios and percentages e 92
3.4 Simple interest applications ... 99
3.5 Compound interest applications ... 109
3.6 Purchasing OPtiONS ... 118
3.7 Review: eXxam PracCtiCe ... 126
ANSWEIS | 129

REVISION
Topics2t03 133

4 Matrices 134

Ao OVEIVIBW oo 134
4.2 Types Of MatriCeS ... 136



4.3 Operations With matriCes ...
4.4 Matrix multiplication....................

4.5 Inverse matrices and problem sol

5 Graphs and networks

BT OVEBIVIBW oo e oo
5.2 Definitions and terMS ...
B.3  Planar Graphis ...
5.4  ConNnecCted grapiS ...
5.5 Weighted graphs and trees ...
5.6 ReVIeW: ©XAM PraCliCe ...
AANISWEI'S .o

6 Sequences

BT OVBIVIBW
6.2 ArithmetiC SEQUENCES ...
6.3  GEOMELIIC SEQUENCES ...
6.4 ReCUIENCE relalioNS ...
6.5 ReVview: eXam PracCliCe ...
A S TS

ving with matrices................................
4.6 ReVview: eXam PraCliCe ...
ANSWETS

..145
..150
.. 160
175
180

185

185
..187
...2083
.21
..219
..229
238

250

250
..252
.. 267
..283
..292
...294

REVISION
Topics4to6 ...

7/ Shape and measurement

T OVEIVIEW
7.2 Pythagoras’ theOremM . ...
7.3 Perimeterand area | ...
7.4 Perimeterand area Il ...
T8 VOIUME
Tu6  SUIMACE @IrCA ...
7.7 ReVIEW: @XM PraCliCe ...
ANSWEIS |

8 Similarity

B VIV W
8.2  SIMilar ODJECES ...
8.3 Linear scale faCtors . ... .. ..
8.4 Areaand volume scale faCtors. ...
8.5 ReVview: eXam PracCliCe ...
A S TS

298
..300
..310
317
...325
335
..344
...349

352

365
354
.. 362
.. 367
..372
376

vi CONTENTS



9 Applications of trlgonometry 378

9.1 Overview ... e, . 3T 8
9.2 TrgoNOMEtric ratioSs. ... 380
9.3 Applications of trigonometric ratios.................................394
9.4 The SINE TUIE ... oo 403
9.5 The CoSINe rule ... A0
9.6 Area Of triangIes ... AT
9.7 Review: exam practiCe ... A28
ANISWEIS | A28

REVISION
Topics 7t09 430

10 Linear graphs and models 431

10.1 Overview ... e e 43T
10.2 Linear functions and graphs e e 438
10.3 Linear modelling.............. e 449
10.4 Linear equations and predlctlons e . 4BB
10.5 Further linear applications ... AB9
10.6 Review: exam practiCe ... 483
ANSWErs ... e AB8

11 Inequalities and Ilnear programmlng 498

11.1 Overview ... . e, e, . 408
11.2 Graphs of linear mequalltles e . D00
11.3  Linear programmling ... . D10
11.4 Applications of linear programming ... D28
11.5 Review: exam practiCe ... DA8
ANSWETS | DD

12 Variation 563

2.1 OVEIVIEW o BB3
12.2 Direct, inverse and joint variation ... DB5
12.3 Data transformations ... DT0
12.4  Data modelling ... . D82
12.5 Review: exam practiCe. ... DO4
Answers

REVISION
Topics 10to 12 610

CONTENTS vii



13 Investigating and comparing
data distributions 611

BT OVBIVIEW e e 611
13.2 Data types @nd QiSPIAYS ... 613
13.3 Numerical data distribDULIONS ... 624
13B.4  MEASUIES OF CONIIE ... e 637
13.5 MEASUIES OFf SPIEAU ..o 649
13.6 Comparing numerical distribUtioNS ... 672
13.7 REVIEW: ©XAM PrACHICE ...t 673
AANYSWEI'S oo 681

14 Relationships between two
numerical variables 697

A d OV VW e, 697

14.2 Scatterplots and basic COrrelation ... 699

14.3 Further correlation COEffiCIENTS ... 708

14.4 MaKING PreAICHIONS ... e 714

14.5 REVIEW: EXAM PFrACLICE ..ot 721

AANISWEIS e 727
REVISION

Topics 13 and 14 732

15 Finance extension 5

15.1
15.2
15.3
15.4
15.5
15.6

Overview

Reducing balance loans modelled using recurrence relations
Reducing balance loan problems solved using the Financial Solver
Annuities

Perpetuities

Review

viii CONTENTS



ABOUT THIS RESOURCE

Jacaranda Maths Quest 11 General Mathematics VCE Units 1 & 2 Second Edition has been updated to enhance
our in-depth coverage of the Study Design, with hundreds of new questions to expand students’ understanding
and improve learning outcomes. The Jacaranda Maths Quest series provides easy-to-follow text and is supported
by a bank of resources for both teachers and students. At Jacaranda we believe that every student should expe-
rience success and build confidence, while those who want to be challenged are supported as they progress to
more difficult concepts and questions.

Preparing students for exam success
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place mathematics
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.1 overview

and practice tool
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3.1.2 Kick off with CAS
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Kick off with CAS
activity designed to
stimulate students’
interest and curiosity
and to highlight

the important
applications of

CAS technology in
developing deep
understanding of
the mathematical
concepts presented.

Each subtopic
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technology free and
technology active
questions.

The Manual for the TI-Nspire CAS
calculator and Manual for the
Casio ClassPad Il calculator in
the Prelims of your eBookPLUS
provide step-by-step instructions
on how to use CAS technology.

Questions and topics
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of complexity; ideas
and concepts are
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and questions are
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allowing every
student to achieve
success.
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examples in the
Think/Write format
provide guidance
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Selected worked
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of CAS calculators.

THINK

1. Expand each pair of brackets.
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square, the sccond a difference of o
Squares and the thind a quadratic
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2. Expand fully, aking care with signs.

3. Colleet ke terms together

4. State the answer.

FREE fully worked
solutions are
provided, enabling
students to get help
where they need it,
whether at home or

in the classroom —
help at the point of
learning is critical.

eBookPLUS.

Answers are provided
at the end of each
topic in the print and
offline PDF.
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eBookPLUS features

Fully worked solutions for every question

Digital documents: downloadable extra
practice questions and fully worked raec reso Lol
solutions covering all key concepts in the
topic

Concept summary links to studyON for
study, revision and exam practice

€ WORKED EXAMPLE 23

A stone is thrown vertically into the air 5o that its height i metres above the
ground after ¢ seconds fs ghven by i = 1.5 + 8¢ — 0.5¢7
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Additional resources
for teachers available
in the eGuidePLUS
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are two topic tests in downloadable,
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worked solutions.
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studyON — an invaluable exam preparation tool

studyON provides a complete study solution. An interactive and highly visual online study, revision
and exam practice tool, it is designed to help students and teachers maximise exam results.

Direct links from the
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students’ understanding and

Concept summary screens
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¢ The Sit Exams feature allows students to sit past VCAA exams (Units 3 & 4) or topic tests
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e Students have access to 1000+ past VCAA questions or custom-authored practice
questions at a concept, topic or entire course level, and receive immediate feedback
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lets teachers easily schedule, export and print
reports in Excel.
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TOPIC T
Linear relations and equations

1.1 Overview
1.1.1 Introduction

Linear equations have been
around for over 4000 years. A
simple 2 X 2 linear equation
system with two unknowns was
first solved by the Babylonians.
Around 200 BC, the Chinese
demonstrated the ability to solve
a 3 X 3 system of equations.
However, it wasn’t until the 17th
century that progress was made
in linear algebra by the inventor
of calculus, Leibniz. This was
followed by work by Cramer,
and later Gauss. Linear equa-
tions themselves were invented
in 1843 by Irish mathematician
Sir William Rowan Hamilton. He made important contributions to mathematics and his work was also used
in quantum mechanics. Sir William Hamilton was reputedly a genius: at the young age of 13, he reportedly
spoke 13 languages, and at 22 he was a professor at the University of Dublin. His work has been applied in
many fields, given that there are many situations in which there is a direct relationship between two variables.
Classic examples are of water being added to a tank at a constant rate or a taxi trip being charged at a constant
rate per kilometre. A linear equation to model the cost of a taxi trip can be used to compare one taxi company
to another. The break-even point refers to the point at which the cost is the same for each taxi company. This
is the point at which the two linear graph intersect and it can be found using a graphical technique, or using
substitution or elimination techniques of simultaneous equations.

LEARNING SEQUENCE

1.1 Overview

1.2 Linear relations

1.3 Solving linear equations

1.4 Developing linear equations

1.5 Simultaneous linear equations

1.6 Problem solving with simultaneous equations
1.7 Review: exam practice

Fully worked solutions for this topic are available in the Resources section of your eBookPLUS at
www.jacplus.com.au

TOPIC 1 Linear relations and equations 1
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1.1.2 Kick off with CAS
Linear equations with CAS

Linear equations link two variables in a linear way such that as one variable increases or decreases, the other
variable increases or decreases at a constant rate. We can use CAS to quickly and easily solve linear equations.
1. Use CAS to solve the following linear equations.

a. bx=24
b. 0.2y -3=7
c. 5-3p=-17

CAS can also be used to solve linear equations involving fractions and brackets.
2. Use CAS to solve the following linear equations.

S5x+3

a. > 14
b. 0.5(y+6) =9
3(t+ 1)
. =12
“ T

A literal equation is an equation containing several pronumerals or variables. We can solve literal equations
by expressing the answer in terms of the variable we are looking to solve for.
3. Use CAS to solve the following literal equations for a.
a. ax+b=2m
b. m(a —3b) =2t
3amt -4 —d
4. a. The equation A = % bh is used to find the area of a triangle given the base length and the height.
Use CAS to solve A = % bh for b.
b. Use your answer to part a to find the base lengths of triangles with the following heights and areas.
i. Height = 5cm, area = 20 cm?
ii. Height = 6.5cm, area = 58.5 cm?

C.

~

Resources

Please refer to the Resources section in the Prelims of your eBookPLUS for a comprehensive step-by-step guide on
how to use your CAS technology.
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1.2 Linear relations
1.2.1 Identifying linear relations

A linear relation is a relationship between two variables that when plotted give a straight line. Many real-life
situations can be described by linear relations, such as water being added to a tank at a constant rate, or money
being saved when the same amount of money is deposited into a bank at regular time intervals.

A
Profit

Sales

>
>

0 Customer care

When a linear relation is expressed as an equation, the highest power of both variables in the

equation is 1.

WORKED EXAMPLE 1

Identify which of the following equations are linear.

ay=4+1 b.b=c*—5c+6 c.y=\/;
2 _ _ 3t+8 "

d.m” = 6(n — 10) e.d=T f.y=5

THINK WRITE

a. 1. Identify the variables. a. yand x

2. Write the power of each variable.
3. Check if the equation is linear.

b. 1. Identify the two variables.

2. Write the power of each variable.
3. Check if the equation is linear.

c. 1. Identify the two variables.
2. Write the power of each variable.

1
Note: A square root is a power of X

3. Check if the equation is linear.

d. 1. Identify the two variables.
2. Write the power of each variable.

3. Check if the equation is linear.

y has a power of 1.
x has a power of 1.

Since both variables have a power
of 1, this is a linear equation.
b. b and ¢

b has a power of 1.
¢ has a power of 2.

¢ has a power of 2, so this is not a linear equation.

c. yand x

y has a power of 1.

x has a power of X

1 .. . .
x has a power of 3 so this is not a linear equation.

d. mand n

m has a power of 2.
n has a power of 1.

m has a power of 2, so this is not a linear equation.

TOPIC 1 Linear relations and equations
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e. 1. Identify the two variables. e. dandt

2. Write the power of each variable. d has a power of 1.
t has a power of 1.
3. Check if the equation is linear. Since both variables have a power
of 1, this is a linear equation.
f. 1. Identify the two variables. f. yandx
2. Write the power of each variable. y has a power of 1.

x is the power.

3. Check if the equation is linear. Since x is the power, this is not a linear equation.

1.2.2Rules for linear relations

Rules define or describe relationships between two or more variables. Rules for linear relations can be found
by determining the common difference between consecutive terms of the pattern formed by the rule.

Consider the number pattern 4, 7, 10 and 13. This pattern is formed by adding 3 (the common difference
is 3). If each number in the pattern is assigned a term number as shown in the table, then the expression to
represent the common difference is 3n (i.e. 3 X n).

Term number, n 1 2 3 4

3n 3 6 9 12

Each term in the number pattern is 1 greater than 3n, so the rule for this number pattern is 3n + 1.
If arule has an equals sign, it is described as an equation. For example, 3n+1 is referred to as an expression,
but if we define the term number as 7, then f = 3n + 1 is an equation.

WORKED EXAMPLE 2

Find the equations for the linear relations formed by the following number patterns.
a.3,7,11,15 b.8,5,2,—1

THINK WRITE
a. 1. Determine the common difference. aa 7-3=4
15-11=4
2. Write the common difference as an expression using 4n
the term number 7.
3. Substitute any term number into 4n and evaluate. n=73
4x3=12
4. Check the actual term number against the one found. The actual 3rd term is 11.
5. Add or subtract a number that would result in the 12-1=11
actual term number.
6. Write the equation for the linear relation. t=4n—1
b. 1. Determine the common difference. b.5-8=-3
2=51==38
2. Write the common difference as an expression using —3n

the term number 7.
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3. Substitute any term number into —3# and evaluate.

n=72

—3%x2=-6
4. Check the actual term number against the one found. The actual 2nd term is 5.
5. Add or subtract a number that would result in the —6+11=5
actual term number.
6. Write the equation for the linear relation. t=-3n+11
TI| THINK WRITE CASIO | THINK WRITE
a. 1. On a Lists & Spreadsheet K] ' | a. 1. On a Statistics screen, change [o gt caic swrsh «
page, label the first columnn  |e/tn Bt c D F the label of “list 1” to n and e
for the term number, and the  |= | . that of “list 2" to 7.
second column ¢ for the term \ 1] 3 As there are four terms given
value. = 2| 7l in this sequence, enter the
As there are four terms given 3 3 " numbers 1 to 4 in the first
in this sequence, enter the L dl_ﬁl column.
numbers 1 to 4 in the first I < s Enter the terms of the L
| 16

column.

Enter the terms of the given
sequence in the second
column.

2. On a Calculator page, press
MENU and select:
6: Statistics
1: Stat Calculations
3: Linear Regression
(mx +b) ...
Select n as the X List and ¢ as
the Y List, then select OK.

3. Interpret the output on the
screen.

4. State the answer.

T C—
vuss[e 1]
|

R ——
Include Categories: l =

|ok| |cancel]

LinRegMx m,t,1: statresulrs
“Tile"  "Linear Regression (mx+b)"
"RegEqn" "m-x+b"
“m" 4.
b e
i ) b 5
It 4 1
“Resid" Ry
1

The equation is given in the form
y = mx + b, where
y=t,,m=4,x=nand b = —1.

The equation is #, = 4n — 1.

given sequence in the second
column.

2. On the Statistics screen,
select:
- Calc
- Regression
- Linear Reg
Select main\n as the XList
and main\t as the YList, then
select OK.

3. Interpret the output on the
screen.

uiny L I

I 5=
oo B LR L.

[ = ]
| |

i L I

I 5=

4. State the answer.

el _Aio; S L.
The equation is
given in the form

y = ax + b, where
y=th,a=4,x=n,
and b = —1.

The equation is
th =4n—1.

Note: It is good practice to substitute a second term number into your equation to check that your answer is

correct.
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1.2.3 Transposing linear equations

If we are given a linear equation between two variables, we are able to transpose this relationship. That is,
we can change the equation so that the variable on the right-hand side of the equation becomes the stand-alone
variable on the left-hand side of the equation.

WORKED EXAMPLE 3

Transpose the linear equation y = 4x + 7 to make x the subject of the equation.

THINK WRITE
1. Isolate the variable on the right-hand side of the y=T=4x+7-17
equation (by subtracting 7 from both sides). y—T71=4x
.. . . . -7 4x
2. Divide both sides of the equation by the coefficient yT =7
of the variable on the right-hand side (in this case 4). 7
y f—
—_— =X
4
. . . y—=1
3. Transpose the relation by interchanging the x= =
left-hand side and the right-hand side.
TI| THINK WRITE CASIO | THINK WRITE
1. On a Calculator page, press m 1. On the Main screen, complete [ o s action insrctive
MENU and select: solve(ym g x47,x) T the entry line as: (& [l sen] 2] [
3: Algebra S solve (y = 4x + 7,x)
1: Solve | then press EXE. o
Complete the entry line as
solve (y =4 - x+ 7,x) then
press ENTER.
Alg Stancard. Pl Fad L;
y=17 y 7
2. The answer appears on the x=—r 2. The answer appears on the =71
screen. screen.
11 Resources

Interactivity: Transposing linear equations (int-6449)

study(])
M (07 [e1=1 o1 I Transposition Concept summary and practice questions

Exercise 1.2 Linear relations

1. |21 Identify which of the following equations are linear.
a. y>=Tx+1 b. t=7x — 6x
c. y=3(x+2) d. m =21
e. 4x+5y-9=0
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2. Bethany was asked to identify which equations from a list were linear. The following table shows her

responses.
Equation | Bethany’s response
y=4dx+1 Yes
V> =5x-2 Yes
y+6x=7 Yes
y=x*-5x No
t=6d>-9 No
m*=n+8 Yes

a. Insert another column into the table and add your responses identifying which of the equations are

linear.

b. Provide advice to Bethany to help her to correctly identify linear equations.
3. Identify which of the following are linear equations.

c. m=3n+)5) d. d=280r+25

100
.S =—
9 t

4. Samson was asked to identify which of the following were linear equations. His responses are shown in

a. y=2t+5 b. x> =2y+5
e. Yy =Tx+12 f. \/y=x+35
the table.

Equation Samson’s response

y=5x+6 Yes, linear

y=6x—1 Yes, linear

y=x*+4 Not linear

V> =7(x+3) Yes, linear

y= %x +6 Yes, linear

\/_ =4x+2 Yes, linear

y?> +5x* +9 =0 | Not linear

10y — 11x =12 | Yes, linear

a. Based on Samson’s responses, would he state that 6y* 4+ 7x = 9 is linear? Justify your answer.

b. What advice would you give to Samson to ensure that he can correctly identify linear equations?
5. [l Find the equations for the linear relations formed by the following number patterns.

a. 2,6,10,14,18, ...
6. Jars of vegetables are stacked in ten rows. There are 8 jars in the third row and 5 jars in the sixth row.

The number of jars in any row can be represented by a linear relation.

a. Find the common difference.

b. Find an equation that will express the number of jars in any of the ten rows.

c. Determine the total number of jars of vegetables.

b. 4,45,5,5.5,6, ...
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7. A number pattern is formed by multiplying the previous term by 1.5. The first term is 2.
a. Find the next four terms in the number pattern.
b. Could this number pattern be represented by a linear equation? Justify your answer.
8. Find equations for the linear relations formed by the following number patterns.
a. 3,7,11,15,19,... b. 7,10,13,16,19, ...
c. 12,9,6,3,0,-3,... d. 13,7,1,-5,-11, ...
e. —12,—-14,-16,-18,-20, ...
9. Consider the following number pattern: 1.2,2.0,2.8,3.6,4.4, ...
a. Find the first common difference.
b. Could this number pattern be represented by a linear equation? Justify your answer.
10. [fIE Transpose the linear equation y = 6x — 3 to make x the subject of the equation.
11. Transpose the linear equation 6y = 3x + 1 to make x the subject of the equation.
12. Transpose the following linear equations to make x the subject.
a. y=2x+5 b. 3y=6x+8 c. p=5x—-6
13. Water is leaking from a water tank at a linear rate. The amount of water, in litres, is measured at the start
of each day. At the end of the first day there are 950 litres in the tank, and at the end of the third day
there are 850 litres in the tank.
a. Complete the following table.

Day 1 2 3 4 5

Amount of water (L) 950 850

b. Determine the amount of water that was initially in the tank (i.e. at day 0).
c. Determine an equation that finds the amount of water, w, in litres, at the end of any day, d.

14. At the start of the year Yolanda has $1 500 in her bank account. At the end
of each month she deposits an additional $250.

a. How much, in dollars, does Yolanda have in her bank account at the end
of March?

b. Find an equation that determines the amount of money, A, Yolanda has
in her bank account at the end of each month, m.

c. At the start of the following year, Yolanda deposits an additional $100
each month. How does this change the equation found in part b?
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15. On the first day of Sal’s hiking trip, she walks halfway into a forest.
On each day after the first, she walks exactly half the distance
she walked the previous day. Could the distance travelled by Sal each
day be described by a linear equation? Justify your answer.

16. Catalina is a runner whose goal is to run a total of 350 km over 5 weeks

to raise money for charity.

a. If each week she runs 10 km more than she did on the previous week,
how far does she run in week 3?
b. Find an equation that determines the distance Catalina runs each week.
17. Using CAS or otherwise, determine an equation that describes the number
pattern shown in the table below.

Term number

1

2

3

4

Value

—4

-2

0

2

4

18. The terms in a number sequence are found by multiplying the term number, n,
by 4 and then subtracting 1. The first term of the sequence is 3.
a. Find an equation that determines the terms in the sequence.
b. Using CAS or otherwise, find the first 10 terms of the sequence.
c. Show that the common difference is 4.

1.3 Solving linear equations

1.3.1 Solving linear equations with one variable

To solve linear equations with one variable, all operations performed on the variable need to be identified in
order, and then the opposite operations need to be performed in reverse order.

In practical problems, solving linear equations can answer everyday questions such as the time required to
have a certain amount in the bank, the time taken to travel a certain distance, or the number of participants

needed to raise a certain amount of money for charity.

WORKED EXAMPLE 4

Solve the following linear equations to find the unknowns.
c.12=4n -3)

a.5x =12

THINK

a. 1. Identify the operations performed on the unknown.

2. Write the opposite operation.

3. Perform the opposite operation on both sides of the

equation.

4. Write the answer in its simplest form.

b.8¢ +11 =20

4x — 2
d. =5
3

WRITE
a. S x=5Xx

So the operation is X 5.

The opposite operation is + 5.

Step 1 (+5):
Sx=12
5x 12
5 5
12
x= —
5
12
=3

4
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