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TOPIC 3
Financial arithmetic

3.1 Overview
3.1.1Introduction
Bank interest today is very different to what
it originally was thousands of years ago.
The basic premise, however, remains the
same. The early loans and interest, around
10 000 to 5000 BC, were used in agriculture.
Loans were made in seeds, grains, animals
and tools to farmers. Since one seed could
generate a plant with over 100 new seeds
after the harvest, this allowed farmers to pay
back their loans with interest. When animals
were loaned, interest was paid by sharing any
newborn animals.

Aristotle noted that money was sterile and
that, unlike grains or animals, it didn’t produce
more money, so interest was not earned in the same way. The church scholars known as the Scholastics echoed
Aristotle’s thoughts in 1100 to 1500 AD. They made the first attempt at the science of economics and their
main concern was to incorporate interest.

Compound interest was first implemented in ancient Babylon. Compounding was the adding of accumu-
lated interest back to the principal, so that interest was earned on interest. This is very different to simple
interest, where the principal remains separate from the interest.

The Wall Street Journal in 1976 published an opinion article that attributed to Einstein the statement that
compound interest was man’s greatest invention. There is no proof that the renowned academic ever said this,
but it’s worth thinking about the importance of the statement nevertheless.

LEARNING SEQUENCE
3.1 Overview
3.2 Percentage change
3.3 Financial applications of ratios and percentages
3.4 Simple interest applications
3.5 Compound interest applications
3.6 Purchasing options
3.7 Review: exam practice

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

84 Jacaranda Maths Quest 11 General Mathematics VCE Units 1 & 2 Second Edition
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3.7Review: exam practice
A summary of this topic is available in the Resources section of your eBookPLUS at www.jacplus.com.au.

Multiple choice
1. MC If the price of petrol increased from 118.4 cents to 130.9 cents, the percentage change is:

10.6%A. 9.5%B. 90%C. 1.1%D. 12.5%E.
2. MC A basketball ring is sold for $28.50. If this represents a 24% reduction from the RRP, the original

price was:
$90.25A. $118.75B. $52.50C. $37.50D. $26.67E.

3. MC A company has 643 165 shares. When $958 300 of its annual profit is distributed to the
shareholders, the dividend payable per share is:

$0.67A. $1.49B. $6.71C. $0.49D. $14.90E.
4. MC How many shares are in a company that declares a dividend of 32 cents per share when $450 000

of its annual profit is distributed?
144 000A. 14 063B. 6617C. 30 600 000D. 1 406 250E.

5. MC The price-to-earnings ratio for a company with a share price of $2.40 and a dividend of 87 cents is:
2.09A. 2.76B. 0.03C. 3.27D. 0.3625E.

6. MC When the simple interest formula is transposed to find r, the correct formula is:

r = 100IPTA. r =
PT
100I

B. r =
100
PTI

C. r =
100I
PT

D. r =
100IP
T

E.

7. MC Which of the following companies has the lowest share price?
A. Company A with a price-to-earnings ratio of 10.4 and a dividend of $1.87
B. Company B with a price-to-earnings ratio of 28.1 and a dividend of 36 cents
C. Company C with a price-to-earnings ratio of 14.8 and a dividend of 79 cents
D. Company D with a price-to-earnings ratio of 35.75 and a dividend of 97 cents
E. Company E with a price-to-earnings ratio of 17.7 and a dividend of $1.33

8. MC A tradesman offers a 6.8% discount for customers who pay in cash. How much would a customer
pay if they paid their bill of $244 in cash?

$16.59A. $218.48B. $227.41C. $261.59D. $237.20E.
9. MC A new racing bike priced at $3600 is sold for an up-front payment fee of $300 plus 15 monthly

instalments of $280. The effective rate of interest is:
14.36%A. 40.91%B. 69.94%C. 204.61%D. 25%E.

10. MC Meredith walks dogs at the weekend. She charges $14.00 per dog plus $6.00 an hour. She offers
her clients a 5% discount for paying in cash. How much would she charge for someone paying cash to
walk 3 dogs for 2 hours?

$51.30A. $131.10B. $54C. $2.70D. $48E.

Short answer
1. Complete the following percentage changes.

Increase $65.85 by 12.6%.a. Decrease $14.56 by 23.4%.b.

Increase $150.50 by 2.83%.c. Decrease $453.25 by 0.65%.d.

2. Calculate the percentage dividend for the following shares, rounding your answer correct to 2 decimal
places.
a. A share price of $16.88 with a dividend of $1.15
b. A share price of $21.26 with a dividend of 38 cents
c. A share price of $34.78 with a dividend of $2.45

3. Determine the GST that’s included in or needs to be added to the price for these amounts.
$45.50 with GST includeda. $109.00 plus GSTb.

$448.75 with GST includedc. $13.25 plus GSTd.

126 Jacaranda Maths Quest 11 General Mathematics VCE Units 1 & 2 Second Edition
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Interactivity: Shares and currency (int-6460)

 
 

Units 1 & 2 AOS 2 Topic 2 Concept 2

Inflation, share prices and dividends Concept summary and practice questions

Exercise 3.3 Financial applications of ratios and percentages

Unless otherwise directed, give all answers to the following questions correct to 2 decimal places or the nearest
cent where appropriate.
1. WE3 Calculate the dividend payable per share for a company with:

a. 32 220 600 shares, when $1 995 000 of its annual profit is distributed to the shareholders
b. 44 676 211 shares, when $5 966 000 of its annual profit is distributed to the shareholders
c. 263 450 shares, when $8 298 675 of its annual profit is distributed to the shareholders.

2. How many shares are in a company that declares a dividend of:
a. 28.6 cents per share when $1 045 600 of its annual

profit is distributed?
b. $2.34 per share when $3 265 340 of its annual

profit is distributed?
c. $16.62 per share when $9 853 000 of its annual

profit is distributed?
d. $34.95 per share when $15 020 960 of its annual

profit is distributed?
3. WE4 Calculate the percentage dividends of the following

shares.
a. A share price of $14.60 with a dividend of 93 cents
b. A share price of $22.34 with a dividend of 87 cents
c. A share price of $45.50 with a dividend of $2.34
d. A share price of $33.41 with a dividend of $2.88

4. Alexandra is having trouble deciding which of the following companies to invest in. She wants to choose
the company with the highest percentage dividend. Calculate the percentage dividend for each company
to find out which Alexandra should choose.
a. A clothing company with a share price of $9.45 and a dividend of 45 cents
b. A mining company with a share price of $53.20 and a dividend of $1.55
c. A financial company with a share price of $33.47 and a dividend of $1.22
d. A technology company with a share price of $7.22 and a dividend of 41 cents
e. An electrical company with a share price of $28.50 and a dividend of $1.13

5. Calculate the dividend per share for a company with:
a. a price-to-earnings ratio of 25.5 and a current share price of $8.75
b. a price-to-earnings ratio of 20.3 and a current share price of $24.35
c. a price-to-earnings ratio of 12.2 and a current share price of $10.10
d. a price-to-earnings ratio of 26 and a current share price of $102.

TOPIC 3 Financial arithmetic 95

�

3. WE4 Calculate the percentage dividends of the following

�
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8. Use the compound interest formula to calculate the final amount for:
a. $675 at 2.42% p.a. for 2 years compounding weekly
b. $4235 at 6.43% p.a. for 3 years compounding quarterly
c. $85 276 at 8.14% p.a. for 4 years compounding fortnightly
d. $53 412 at 4.329% p.a. for 1 years compounding daily.

9. An $8000 investment earns 7.8% p.a. compound interest over 3 years. How much interest is earned if the
amount is compounded:

annuallya. monthlyb. weeklyc. daily?d.

10. WE17 An investment property is purchased for $325 000 and is sold
5 years later for $370 000. If the average annual inflation
is 2.73% p.a., has this been a profitable investment?

11. A business is purchased for $180 000 and is sold 2 years later for
$200 000. If the annual average inflation is 1.8% p.a., has a real
profit been made?

12. a. Calculate the interest accrued on a $2600 investment attracting
a compound interest rate of 9.65% compounded annually.
Show your results in the following table.

Year 1 2 3 4 5 6 7 8

Interest accrued ($)

b. Show your results in a graph.
13. Use a spreadsheet and graph to compare $4000 compounding at a rate

of 3.25% p.a. with $2000 compounding at a rate of 6.5% p.a. When
is the second option worth more as an investment than the first?

14. A parking fine that was originally $65 requires the payment
of an additional late fee of $35. If the fine was paid 14 days
late and interest had been compounding daily, what was the
annual rate of interest being charged?

15. A person has $1000 and wants to have enough to purchase
something worth $1450.
a. If they invest the $1000 in a bank account paying compound

interest monthly and the investment becomes
$1450 within 3 years, what interest rate is the account paying?

b. If the price of the item increased in line with an average annual
inflation rate of 2%, how much would the person have needed to invest to have enough to purchase it
at the end of the same time period, using the same compound rate of interest as in part a?

16. Shivani is given $5000 by her grandparents on the condition that she invests it for at least 3 years. Her
parents help her to find the best investment options and come up with the following choices.
i. A local business promising a return of 3.5% compounded annually, with an additional 2% bonus on

the total sum paid at the end of the 3-year period
ii. A building society paying a fixed interest rate of 4.3% compounded monthly
iii. A venture capitalist company guaranteeing a return of 3.9% compounded daily

a. Calculate the expected return after 3 years for each of the options.
b. Assuming each option is equally secure, where should Shivani invest her money?
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2.2 Algebraic skills
This chapter covers some of the algebraic skills required for the foundation to learning and understanding of
Mathematical Methods. Some basic algebraic techniques will be revised and some new techniques will be
introduced.

2.2.1 Review of factorisation and expansion
Expansion
The Distributive Law is fundamental in expanding to remove brackets.

a (b+ c) = ab+ ac

Some simple expansions include:

(a + b) (c + d) = ac + ad + bc + bd

(a + b)2 = (a + b) (a + b) = a2 + 2ab + b2

(a − b)2 = a2 − 2ab + b2

(a + b) (a − b) = a2 − b2

WORKED EXAMPLE 1

Expand 2(4x− 3)2 − (x− 2)(x+ 2) + (x+ 5)(2x− 1) and state the coefficient of the term in x.

THINK WRITE

1. Expand each pair of brackets.
Note: The first term contains a perfect
square, the second a difference of two
squares and the third a quadratic
trinomial.

2(4x − 3)2 − (x − 2)(x + 2) + (x + 5)(2x − 1)
= 2(16x2 − 24x + 9) − (x2 − 4) + (2x2 − x + 10x − 5)

2. Expand fully, taking care with signs. = 32x2 − 48x + 18 − x2 + 4 + 2x2 + 9x − 5

3. Collect like terms together. = 33x2 − 39x + 17

4. State the answer.
Note: Read the question again to ensure
the answer given is as requested.

The expansion gives 33x2 − 39x + 17 and the
coefficient of x is −39.
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TI | THINK WRITE CASIO | THINK WRITE

1. On a Calculator page, press
MENU and select:
3. Algebra
3. Expand
Complete the entry line as:
expand

(2 × (4x − 3)2 − (x − 2)(x + 2)
+ (x + 5)(2x − 1))

Then press ENTER.

1. On the Main screen,
complete the entry line as:
expand

(2 × (4x − 3)2 − (x − 2)(x + 2)
+ (x + 5)(2x − 1))

Then press EXE.

2. The answer appears on the
screen.

The expansion gives
33x2 − 39x + 17

2. The answer appears on the
screen.

The expansion gives
33x2 − 39x + 17�
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TOPIC 3 Financial arithmetic • EXERCISE 3.2 1

Topic 3 — Financial arithmetic

Exercise 3.2 — Percentage change

1 a
(3.25 − 2.65)

2.65
× 100 = 22.64 → a 22.64% increase

b
(4.15 − 2.65)

2.65
× 100 = 56.60 → a 56.6% increase

c
(1.95 − 2.65)

2.65
× 100 = −26.42 → a 26.42% decrease

d
(2.28 − 2.65)

2.65
× 100 = −13.96 → a 13.96% decrease

2 a
(1.44 − 1.48)

1.48
× 100 = −2.70 → a 2.7% decrease

b
(23 300 − 28 500)

28 500
× 100 = −18.25 → a 18.25% decrease

c $6.50 / kg = 6.50
1000

× 50

= 32.5 cents / 50g
(75 − 32.5)

32.5
× 100 = 130.77 → a 130.77% increase

d
(147 − 168)

168
× 100 = −12.5 → a 12.5% decrease

3 a i
1610 − 1620

1620
× 100 = −0.617 → a reduction of 0.62%

ii
1640 − 1600

1600
× 100 = 2.5 → an increase of 2.5%

b
1640 − 1620

1620
× 100 = 1.23 → an increase of 1.23%

4 Car 1:
14 991 − 18 750

18 750
× 100 = −20.05

Car 2:
9999 − 12 250

12 250
× 100 = −18.38

Car 3:
19 888 − 23 990

23 990
× 100 = −17.09

The first car has the largest percentage reduction at 20.05%.

108

b Sale price at second store = 95
100

× 385

= $365.75

365.75 − 440
440

× 100 = −16.875 → a reduction of 16.875%

9
85
100

× (original price) = $127.50

original price = 127.50 × 100
85

= $150

10 a Brisbane:
400 000 − 303 000

303 000
× 100 = 32.01

Canberra:
460 000 − 375 000

375 000
× 100 = 22.67

Melbourne:
375 000 − 305 000

305 000
× 100 = 22.95

Perth:
439 000 − 255 000

255 000
× 100 = 72.16

Sydney:
448 000 − 523 000

523 000
× 100 = −14.34

Perth has the largest increase of 72.16%.
b Sydney has the smallest percentage change with a decrease

of 14.34%.
11 Increase price by 15%:

115
100

(original price) = 1.15 (original price)

Then decrease by 10%:
90
100

× 1.15 (original price) = 1.035 (original price)

Then increase by 5%:
105
100

× 1.035 (original price) = 1.08 675 (original price)

which is an overall increase of 9%.
12 Normally pay $250 per month.

1800

375 000 305 000
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3.1.2 Kick off with CAS
Calculating interest with CAS

CAS can be used to quickly and easily evaluate formulas when given specific values. The formula to calculate

simple interest is I =
PrT
100

, where I is the interest accrued, P is the principal, r is the rate of interest and T is

the time.
1. Using CAS, define and save the formula for simple interest.
2. Use the formula to calculate the missing values in the following situations.

a. P = $3000, r = 4%, T = 2 years
b. I = $945, r = 4.5%, T = 3 years
c. I = $748, P = $5500, T = 4 years
d. I = $313.50, P = $330, r = 3.8%

The formula to calculate compound interest is A = P(1 +
r

100)
n
, where A is the final amount, P is the

principal, r is the rate of interest and n is the number of interest-bearing periods.

3. Using CAS, define and save the formula for compound interest.
4. Use the formula to calculate the missing values in the following situations.

a. P = $5000, r = 3.3%, n = 2 years
b. A = $8800, r = 5%, n = 4 years
c. A = $2812.16, P = $2500, n = 3 years
d. A = $3500.97, P = $3300, r = 3%

The value of the final amount for simple interest
can be calculated by summing I and P.
5. Use CAS to help you complete the following table comparing simple and compound interest.

Principal Rate of
interest

Time period
Simple

interest final
amount

Compound
interest final

amount

$4000 4% 3 years

$2500 3.5% $2850

$5000 2 years $5533.52

2.7% 5 years $7207.25

6. Repeat question 4 using the Finance/Financial Solver on CAS.

TOPIC 3 Financial arithmetic 85

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

The Manual for the TI-Nspire CAS 
calculator and Manual for the 
Casio ClassPad II calculator in 
the Prelims of your eBookPLUS 
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on how to use CAS technology.
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Additional resources 
for teachers available 
in the eGuidePLUS

eBookPLUS features

In the Prelims section 
of the eGuidePLUS

FREE copies of the Maths Quest Manual 
for the TI-Nspire CAS calculator and 
the Maths Quest Manual for the Casio 
ClassPad II calculator

Downloadable fully worked solutions, with 
screenshots, to every question in the Casio 
manual’s problem-solving chapter.

A downloadable PDF of the entire 
solutions manual, containing fully worked 
solutions for every question in the text

A downloadable PDF of the entire print text

In the Resources tab of every topic there 
are two topic tests in downloadable, 
customisable Word format with 
worked solutions.

In the Prelims section of 
your eBookPLUS

Topic summaries in downloadable format 
to assist in study and exam preparation

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

A downloadable PDF of the entire topic 
of the print text

Fully worked solutions for every question

Interactivities and video eLessons placed 
at the point of learning to enhance 
understanding and correct common 
misconceptions

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

A work program is provided to assist with 
classroom planning. 

Additional resources for teachers include 
an application task and two problem 
solving and modelling tasks. 
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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.

studyON Teacher edition is a powerful diagnostic tool

Concept summary screens 
and interactivities summarise 
key concepts and help prevent 
misconceptions.

Direct links from the 
eBookPLUS help scaffold 
students’ understanding and 
study practices.

The studyON question hierarchy allows students in the 
Continue Studying feature to revise across the entire 
course, or to drill down to concept level for a more granular 
set of questions.

• The Sit Exams feature allows students to sit past VCAA exams (Units 3 & 4) or topic tests 
(Units 1 & 2) in timed, exam-like situations.

• 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 
for every question.

studyON’s built-in progress tracker enables 
self-diagnosis of strengths and weaknesses 
at a topic and concept level, so students 
know exactly what needs extra revision 
and can sit their exams with con� dence.

Alignment with the Jacaranda text helps 
with planning, and instant feedback saves 
marking time. Built-in reporting functionality 
lets teachers easily schedule, export and print 
reports in Excel.

Allows teachers to monitor students’ 
activities and results to pinpoint 
strengths and weaknesses. Armed with 
evidence-based insights, teachers can 
intervene at the right time.

Enables teachers to assign 
activities for extra revision and 
practice, and track progress 
at an individual, group 
and classroom level
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About eBookPLUS and studyON
Access your online Jacaranda 
resources anywhere, anytime, from 
any device in three easy steps:

STEP 1  Go to www.jacplus.com.au 
and create a user account.

STEP 2  Enter your registration code.
STEP 3  Instant access!

eBookPLUS is an electronic version of the 
textbook, together with a targeted range of 
supporting multimedia resources.

eBookPLUS features: 

• eBook — the entire textbook in 
electronic format

• Digital documents designed for easy 
customisation and editing

• Interactivities to reinforce and enhance 
students’ learning

• eLessons — engaging video clips and 
supporting material

• Weblinks to relevant support material on 
the internet

eGuidePLUS features assessment and curriculum 
material to support teachers.

studyON is an interactive and highly visual online 
study, revision and exam practice tool designed to help 
students and teachers maximise exam results.

studyON features: 

• Concept summary screens provide concise 
explanations of key concepts, with relevant examples.

• Access 1000+ past VCAA questions or custom-
authored practice questions at a concept, topic or 
entire course level, and receive immediate feedback.

• Sit past VCAA exams (Units 3 & 4) or topic tests 
(Units 1 & 2) in exam-like situations. 

• Video animations and interactivities 
demonstrate concepts to provide a deep 
understanding (Units 3 & 4 only).

• All results and performance in practice and 
sit questions are tracked to a concept level to 
pinpoint strengths and weaknesses.

NEED HELP? Go to www.jacplus.com.au 
and select the Help link.

• Visit the JacarandaPLUS Support Centre at 
http://jacplus.desk.com to access a range of step-by-step 
user guides, ask questions or search for information.

• Contact John Wiley & Sons Australia, Ltd.
Email: support@jacplus.com.au
Phone: 1800 JAC PLUS (1800 522 7587)

Minimum requirements

JacarandaPLUS requires you to use a 
supported internet browser and version, 
otherwise you will not be able to access 
your resources or view all features and 
upgrades. Please view the complete list of 
JacPLUS minimum system requirements at 
http://jacplus.desk.com.
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TOPIC 1
Linear relations and equations

1.1 Overview
1.1.1 Introduction
Linear equations have been
around for over 4000 years. A
simple 2 × 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 × 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. 6x = 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.

a.
5x + 3

2
= 14

b. 0.5(y + 6) = 9

c.
3(t + 1)

2
= 12

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

c.
3am − 4

t
= cd

4. a. The equation A = 1
2 bh is used to find the area of a triangle given the base length and the height.

Use CAS to solve A = 1
2 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 = 5 cm, area = 20 cm2

ii. Height = 6.5 cm, area = 58.5 cm2

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.

Sa
le

s

Customer care

Profit

0

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.
y = 4x+ 1a. b = c2 − 5c+ 6b. y =

√
xc.

m2 = 6(n− 10)d. d = 3t + 8
7

e. y = 5xf.

THINK WRITE

a. 1. Identify the variables. a. y and x

2. Write the power of each variable. y has a power of 1.
x 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.

b. 1. Identify the two variables. b. b and c

2. Write the power of each variable. b has a power of 1.
c has a power of 2.

3. Check if the equation is linear. c has a power of 2, so this is not a linear equation.

c. 1. Identify the two variables. c. y and x

2. Write the power of each variable.

Note: A square root is a power of
1
2

.

y has a power of 1.

x has a power of
1
2

.

3. Check if the equation is linear. x has a power of
1
2

, so this is not a linear equation.

d. 1. Identify the two variables. d. m and n

2. Write the power of each variable. m has a power of 2.
n has a power of 1.

3. Check if the equation is linear. m has a power of 2, so this is not a linear equation.

TOPIC 1 Linear relations and equations 3
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e. 1. Identify the two variables. e. d and t

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. y and x

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 × 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 a rule 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 t, then t = 3n + 1 is an equation.

WORKED EXAMPLE 2

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

THINK WRITE

a. 1. Determine the common difference. a. 7 − 3 = 4

15 − 11 = 4

2. Write the common difference as an expression using
the term number n.

4n

3. Substitute any term number into 4n and evaluate. n = 3
4 × 3 = 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
actual term number.

12 − 1 = 11

6. Write the equation for the linear relation. t = 4n − 1

b. 1. Determine the common difference. b. 5 − 8 = −3
2 − 5 = −3

2. Write the common difference as an expression using
the term number n.

−3n
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3. Substitute any term number into −3n and evaluate. n = 2
−3 × 2 = −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
actual term number.

−6 + 11 = 5

6. Write the equation for the linear relation. t = −3n + 11

TI | THINK WRITE CASIO | THINK WRITE

a. 1. On a Lists & Spreadsheet
page, label the first column n
for the term number, and the
second column t for the term
value.
As there are four terms given
in this sequence, enter the
numbers 1 to 4 in the first
column.
Enter the terms of the given
sequence in the second
column.

a. 1. On a Statistics screen, change
the label of “list 1” to n and
that of “list 2” to t.
As there are four terms given
in this sequence, enter the
numbers 1 to 4 in the first
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 t as
the Y List, then select OK.

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.

The equation is given in the form
y = mx + b, where
y = tn, m = 4, x = n and b = −1.

3. Interpret the output on the
screen.

The equation is
given in the form
y = ax + b, where
y = tn, a = 4, x = n,
and b = −1.

4. State the answer. The equation is tn = 4n − 1. 4. State the answer. The equation is
tn = 4n − 1.

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

TOPIC 1 Linear relations and equations 5
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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
equation (by subtracting 7 from both sides).

y − 7 = 4x + 7 − 7
y − 7 = 4x

2. Divide both sides of the equation by the coefficient
of the variable on the right-hand side (in this case 4).

y − 7
4

=
4x
4

y − 7
4

= x

3. Transpose the relation by interchanging the
left-hand side and the right-hand side.

x =
y − 7

4

TI | THINK WRITE CASIO | THINK WRITE

1. On a Calculator page, press
MENU and select:
3: Algebra
1: Solve
Complete the entry line as
solve (y = 4 ⋅ x + 7, x) then
press ENTER.

1. On the Main screen, complete
the entry line as:
solve (y = 4x + 7, x)
then press EXE.

2. The answer appears on the
screen.

x =
y − 7

4
2. The answer appears on the

screen.
x =

y
4
− 7

4

Interactivity: Transposing linear equations (int-6449)

Units 1 & 2 AOS 1 Topic 1 Concept 3 Transposition Concept summary and practice questions

Exercise 1.2 Linear relations

1. WE1 Identify which of the following equations are linear.
y2 = 7x + 1a. t = 7x3 − 6xb.

y = 3(x + 2)c. m = 2x+1d.

4x + 5y − 9 = 0e.

6 Jacaranda Maths Quest 11 General Mathematics VCE Units 1 & 2 Second Edition
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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 = 4x + 1 Yes

y2 = 5x − 2 Yes

y + 6x = 7 Yes

y = x2 − 5x No

t = 6d2 − 9 No

m3 = 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.

y = 2t + 5a. x2 = 2y + 5b. m = 3(n + 5)c. d = 80t + 25d.

y2 = 7x + 12e.
√
y = x + 5f. s =

100
t

g.

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

Equation Samson’s response

y = 5x + 6 Yes, linear

y2 = 6x − 1 Yes, linear

y = x2 + 4 Not linear

y3 = 7(x + 3) Yes, linear

y = 1
2x + 6 Yes, linear√

y = 4x + 2 Yes, linear

y2 + 5x3 + 9 = 0 Not linear

10y − 11x = 12 Yes, linear

a. Based on Samson’s responses, would he state that 6y2 + 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. WE2 Find the equations for the linear relations formed by the following number patterns.
2, 6, 10, 14, 18,…a. 4, 4.5, 5, 5.5, 6,…b.

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.

TOPIC 1 Linear relations and equations 7
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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.
3, 7, 11, 15, 19,…a. 7, 10, 13, 16, 19, ...b.

12, 9, 6, 3, 0, −3,…c. 13, 7, 1, −5, −11,…d.

−12, −14, −16, −18, −20,…e.

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. WE3 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.

y = 2x + 5a. 3y = 6x + 8b. p = 5x − 6c.

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?

8 Jacaranda Maths Quest 11 General Mathematics VCE Units 1 & 2 Second Edition
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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 5

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.

TOPIC 1 Linear relations and equations 9

WORKED EXAMPLE 4

Solve the following linear equations to find the unknowns.

5x = 12a. 8t + 11 = 20b. 12 = 4(n− 3)c.
4x− 2

3
= 5d.

THINK WRITE

a. 1. Identify the operations performed on the unknown. a. 5x = 5 × x

So the operation is × 5.

2. Write the opposite operation. The opposite operation is ÷ 5.

3. Perform the opposite operation on both sides of the
equation.

Step 1 (÷ 5):
5x = 12

5x
5

=
12
5

x =
12
5

4. Write the answer in its simplest form. x =
12
5




