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2.1.1 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 the17th 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 equations themselves were invented in 1843 by
Irish mathematician Sir William Rowan Hamilton. He was
reputedly a genius: at the young age of 13, he 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 graphs intersect and it can be found using a graphical
technique, or using substitution or elimination techniques of
simultaneous equations.

KEY CONCEPTS

This topic covers the following key concepts from the VCE Mathematics Study Design:
• the linear function y= a+ bx, its graph, and interpretation of the parameters a and b in terms of initial

value and constant rate of change respectively
• formulation and analysis of linear models from worded descriptions or relevant data (including

simultaneous linear equations in two variables) and their application to solve practical problems
including domain of interpretation

• piecewise linear (line segment, step) graphs and their application to modelling practical situations,
including tax scales and charges and payment.

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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2.2 Linear relations and solving linear equations

LEARNING INTENTION

At the end of this subtopic you should be able to:
• identify the properties of linear relations and equations
• solve linear equations with one variable
• transpose linear equations
• substitute values into linear equations
• solve literal linear equations.

2.2.1 Identifying linear relations
Variables

Initial value Constant rate

y = a + bx

A linear relation is a relationship between two variables that when plotted give
a straight line. When a linear relation is expressed as an equation, it is called a
linear equation. Linear equations come in many different forms and can be easily
identified because the powers on the pronumerals are always 1. A linear equation
defines or describes relationships between two or more variables.

Identifying a linear equation

Linear Non-linear
• Equations contain one, or at most, two
variables.

• The powers on the pronumerals are
always 1.

• The pronumerals cannot be multiplied
together.

• Equations involve pronumerals with powers
other than 1 (e.g. roots, squares, cubes,
exponents).

• Equations include the scenario when two
pronumerals are multiplied together.

Examples of linear equations are: Examples of non-linear equations are:

6x= 24, y= 11+ 4x, 3 (t+ 1)

2
= 12 y= 5x2, y= 42x, xy= 7, √y= 9

Many real-life situations can be described by linear relations, such as water being added to a tank at a constant
rate, money being saved when the same amount is deposited at regular time intervals or converting between
degrees Celsius and Fahrenheit.
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WORKED EXAMPLE 1 Identifying linear equations
tlvd-3696

Identify which of the following equations are linear.
y= 1+ 4xa. 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. Determine whether the equation is linear. Since both variables have a power of 1, this is
a linear equation.

b. 1. Identify the 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. Determine whether the equation is linear. c has a power of 2, so this is not a linear
equation.

c. 1. Identify the 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. Determine whether the equation is linear. x has a power of
1

2
, so this is not a linear

equation.

d. 1. Identify the 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. Determine whether the equation is linear. m has a power of 2, so this is not a linear
equation.

e. 1. Identify the 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. Determine whether 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. Determine whether the equation is linear. Since x is the power, this is not a linear
equation.

2.2.2 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 (the subject of the equation). To transpose the linear equation
y = a + bx to make x the subject of the equation means the subject of the equation is the variable that is being
calculated. It is the letter on its own on one side of the equals sign.
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WORKED EXAMPLE 2 Transposing linear equations

Transpose the linear equation y= 7+ 4x 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 = 7+ 4x− 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 DISPLAY/WRITE CASIO | THINK DISPLAY/WRITE

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

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

2.2.3 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.

Opposite operations

A list of mathematical operations and their corresponding opposite operation are listed below. This
information will be useful when solving linear equations.

Operation + − × ÷
Opposite operation − + ÷ ×
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WORKED EXAMPLE 3 Solving linear equations using opposite operations
tlvd-3697

Solve the following linear equations to determine 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
b. 1. Identify the operations performed in order on

the unknown.
b. 8t+ 11

The operations are × 8, + 11.

2. Write the opposite operations. ÷ 8, − 11

3. Perform the opposite operations in reverse
order on both sides of the equation, one
operation at a time.

Step 1 (−11):

8t+ 11 = 20
8t+ 11− 11 = 20− 11

8t = 9

Step 2 (÷ 8):
8t

8
= 9

8

t = 9

8

4. Write the answer in its simplest form. t= 9

8
c. 1. Identify the operations performed in order

on the unknown. (Remember operations in
brackets are performed first.)

c. 4 (n− 3)
The operations are − 3, × 4.

2. Write the opposite operations. + 3, ÷ 4

3. Perform the opposite operations on both sides
of the equation in reverse order, one operation
at a time.

Step 1 (÷ 4):
12 = 4 (n− 3)
12

4
= 4 (n− 3)

4

3 = n− 3
Step 2 (+ 3):
3+ 3 = n− 3 + 3

6 = n

4. Write the answer in its simplest form. n= 6

d. 1. Identify the operations performed in order on
the unknown.

d.
4x− 2

3
The operations are × 4, − 2, ÷ 3.
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2. Write the opposite operations. ÷ 4, + 2, × 3

3. Perform the opposite operations on both sides
of the equation in reverse order, one operation
at a time.

Step 1 (× 3):
4x− 2

3
= 5

3× 4x− 2

3
= 5× 3

4x− 2 = 15

Step 2 (+ 2):
4x− 2+ 2 = 15+ 2

4x = 17

Step 3 (÷ 4):
4x

4
= 17

4

x = 17

4

4. Write the answer in its simplest form. x= 17

4

TI | THINK DISPLAY/WRITE CASIO | THINK DISPLAY/WRITE

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

solve

(−2+ 4x

3
= 5, x)

then press ENTER.

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

solve

(−2+ 4x

3
= 5, x)

then press EXE.

2. The answer appears on
the screen.

x= 17

4
2. The answer appears on

the screen.
x= 17

4

2.2.4 Substituting into linear equations
If we are given a linear equation between two variables and have the value of one of the variables, we can
substitute this into the equation to determine the other value.

WORKED EXAMPLE 4 Substituting numbers into a linear equation

Substitute x= 3 into the linear equation y= 5+ 2x to determine the value of y.

THINK WRITE

1. Substitute the variable (x) with the given value. y= 5+ 2 (3)

2. Evaluate the right-hand side of the equation. y = 5+ 6
y = 11
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TI | THINK DISPLAY/WRITE CASIO | THINK DISPLAY/WRITE

1. On a Calculator page,
complete the entry line as:
y= 5+ 2x|x= 3
then press ENTER.
Note: The ‘given’ or ‘with’
symbol

(|) is found by
pressing CTRL, then the =
button, then selecting |.

1. On the Main screen,
complete the entry line
as:
y= 5+ 2x|x= 3
then press EXE.
Note: The ‘given’ or ‘with’
symbol

(|) is found in
the ‘Math 3’ menu on the
Keyboard menu.

2. The answer appears on
the screen.

y= 11 2. The answer appears on
the screen.

y= 11

2.2.5 Literal linear equations
A literal equation is an equation that includes several pronumerals or variables. Literal equations often
represent real-life situations. The equation y= a+ bx is an example of a literal linear equation where the
parameters a and b represent the initial value and constant rate of change respectively.

To solve literal linear equations, you need to isolate the variable you are trying to solve for.

WORKED EXAMPLE 5 Solving literal linear equations

Solve the literal linear equation y= a+ bx for x.

THINK WRITE

1. Isolate the terms containing the variable you want to
solve on one side of the equation.

y− a= bx
2. Divide by the coefficient of the variable you want to

solve for.

y− a
b

= x
3. Transpose the equation. x= y− a

b

TI | THINK DISPLAY/WRITE CASIO | THINK DISPLAY/WRITE

1. On a Calculator page, press
MENU and select:
3: Algebra
1: Solve
Complete the entry line as:
solve (y= a+ bx, x)
then press ENTER.
Note: Be sure to enter the
multiplication operation
between the variables
m and x.

1. On the Main screen,
complete the entry line
as:
solve (y= a+ b× x, x)
then press EXE.
Note: Be sure to enter the
multiplication operation
between the variables m
and x.

2. The answer appears on
the screen.

x= y− a

b
2. The answer appears on

the screen.
x= y

b
− a

b

Resourceseses
Resources

Interactivities Transposing linear equations (int-6449)

Solving linear equations (int-6450)
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2.2 Exercise
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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.

2. Bethany was asked to identify which equations from a list were linear. The following table shows her
responses.

Equation Bethany’s response

y= 1+ 4x 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= 5+ 2ta. x2 = 2y+ 5b. m= 3(n+ 5)c.

d= 25+ 80td.
√

y= x+ 5e. s= 100

t
f.

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= 6+ 5x Yes

y2 = 6x− 1 Yes

y= x2 + 4 No

y3 = 7 (x+ 3) Yes

y= 6+ 1

2
x Yes

√

y= 4x+ 2 Yes

y2 + 5x3 + 9= 0 No

10y− 11x= 12 Yes

a. Based on Samson’s responses, determine whether he would state that 6y2 + 7x= 9 is linear. Justify your
answer.

b. Provide advice to Samson to ensure that he can correctly identify linear equations.

TOPIC 2 Linear relations and equations 111
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5. WE2 Transpose the linear equation y=−3+ 6x to make x the subject of the equation.

6. Transpose the following linear equations to make x the subject.

a. y= 5+ 2x b. 3y= 8+ 6x c. p=−6+ 5x d. 6y= 1+ 3x

7. WE3 Solve the following linear equations to determine the unknowns.

a. 2(x+ 1)= 8 b. n− 12=−2 c. 4d− 7= 11 d.
x+ 1

2
= 9

8. a. Write the operations in order that have been performed on the unknowns in the following linear equations.

10= 4a+ 3i. 3(x+ 2)= 12ii.
s+ 1

2
= 7iii. 16= 2(3c− 9)iv.

b. Calculate the exact values of the unknowns in part a by solving the equations. Show all of the steps.

9. Calculate the exact values of the unknowns in the following linear equations.

14= 5− xa.
4(3y− 1)

5
=−2b.

2(3− x)
3

= 5c.

10. Solve the following literal linear equations for the pronumerals given in brackets.

v= u+ at (a)a. xy− k=m (x)b.
x

p
− r= s (x)c.

11. WE4 Substitute x= 5 into the linear equation y= 5− 6x to determine the value of y.

12. Substitute x=−3 into the linear equation y= 3+ 3x to determine the value of y.

13. The equation w= 120+ 10t represents the amount of water in a tank, w (litres), at any
time, t (minutes). Calculate the time, in minutes, that it takes for the tank to have the
following amounts of water.

450 litresa. 1200 litresb.

14. WE5 Solve the literal linear equation −q+ px= r for x.

15. Solve the literal linear equation C=𝜋d for d.

16. Yorx was asked to solve the linear equation 5w− 13= 12. His solution is shown.

Step 1: × 5, −13

Step 2: Opposite operations ÷5, +13

Step 3: 5w− 13 = 12
5w− 13

5
= 12

5
w− 13 = 2.4

Step 4: w− 13+ 13 = 2.4+ 13
w = 15.4

a. Show that Yorx’s answer is incorrect by calculating the value of w.
b. Determine what advice you would give to Yorx so that he can solve linear equations correctly.

17. The literal linear equation F= 1.8(K− 273)+ 32 converts the temperature in Kelvin (K) to Fahrenheit (F).
Solve the equation for K to give the formula for converting the temperature in Fahrenheit to Kelvin.

18. Consider the linear equation y= 3x+ 1

4
. Calculate the value of x for each of the following y-values.

2a. −3b.
1

2
c. 10d.

112 Jacaranda Maths Quest 11 General Mathematics VCE Units 1 & 2 Third Edition

UNCORRECTED PAGE PROOFS



“c02LinearRelationsAndEquations_PrintPDF” — 2022/7/14 — 23:52 — page 113 — #11

19. The distance travelled, d (kilometres), at any time t, (hours), can be found using the equation d= 95t.
Calculate the time, in hours, that it takes to travel the following distances. Give your answers correct to the
nearest minute.

190 kma. 250 kmb. 65 kmc. 356.5 kmd. 50 000 me.

20. The amount, A, in dollars in a bank account at the end of any month, m, can found using the equation
A= 400+ 150m.

a. Calculate how many months (to the nearest month) it would take to have the following amounts of money
in the bank account.

$1750i. $3200ii.

b. Calculate how long it would take to have $10 000 in the bank account. Give your answer correct to the
nearest month.

21. The temperature, C, in degrees Celsius can be found using the

equation C= 5(F− 32)

9
, where F is the temperature in degrees

Fahrenheit. Nora needs to set her oven at 190 °C, but her oven’s
temperature is measured in Fahrenheit.

a. Write the operations performed on the variable F.
b. Write the order in which the operations need to be performed

to calculate the value of F.
c. Determine the temperature in Fahrenheit that Nora should set

her oven to.

22. The equation that determines the surface area of a cylinder with a radius of 3.5 cm is A= 3.5𝜋(3.5+ h).
Determine the height in cm of cylinders with radii of 3.5 cm and the following surface areas.
Give your answers correct to 2 decimal places.

200 cm2a. 240 cm2b. 270 cm2c.

2.2 Exam questions

Question 1 (1 mark)
MC The interest, I, owed on a loan of $1000 borrowed for 1 year depends on the rate of interest r% p.a.,

according to the formula I= 10r. For an interest rate of 5%, the interest owed will be$0.50A. $5B. $50C. $500D. $5000E.

Question 2 (1 mark)
Solve the equation 2 (x+ 1)= 5 (x− 2).

Question 3 (1 mark)
MC Determine which solution satisfies all the following equations.

3x− 1

2
= 1

4
4x+ 5= 6

4− 8x

3
= 10

3

x= 1

4
A. x= 4B. x= 1

12
C. x=−1

4
D. x=−4E.

More exam questions are available online.
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2.3 Developing linear equations

LEARNING INTENTION

At the end of this subtopic you should be able to:
• develop linear equations from worded problems with one or more than one unknown
• generate tables of values from equations.

2.3.1 Developing linear equations from word descriptions
To write a worded statement as a linear equation, we must first identify the unknown and choose a pronumeral
to represent it. We can then use the information given in the statement to write a linear equation in terms of the
pronumeral.

The linear equation can then be solved as before, and we can use the result to answer the original question.

WORKED EXAMPLE 6 Setting up and solving a linear equation with one unknown
tlvd-3698

Soft drink multipacks containing 24× 375 mL cans are sold at SupaSave for$34.00. Form and solve a linear equation to determine the price of 1 can of soft
drink correct to the nearest cent.

THINK WRITE

1. Identify the unknown and choose a
pronumeral to represent it.

S= price of a can of soft drink

2. Use the given information to write
an equation in terms of
the pronumeral.

24S= 34.00

3. Solve the equation.
24S

24
= 34.00

24
S = 1.42

4. Interpret the solution in terms of
the original problem.

The price of 1 can of soft drink
is $1.42.

2.3.2 Tables of values
Tables of values can be generated from formulas by entering given values of one variable into the formula.
Tables of values can be used to solve problems and to draw graphs representing situations (as covered in more
detail in Topic 5).

WORKED EXAMPLE 7 Constructing a table of values

The amount of water filling a tank is found by the ruleW= 20+ 100t, whereW is the amount of water
in the tank in litres and t is the time in hours.
a. Generate a table of values that shows the amount of water,W, in the tank every hour for the first 8

hours (i.e. t= 0, 1, 2, 3, …, 8).
b. Using your table, determine how long it will take, in hours, for there to be over 700 litres in

the tank.
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THINK WRITE

a. 1. Enter the required values
of t into the formula to
calculate the values of W.

a. t = 0:
W = 20+ 100 (0)= 20

t = 1:
W = 20+ 100 (1)= 120

t = 2:
W = 20+ 100 (2)= 220

t = 3:
W = 20+ 100 (3)= 320

t = 4:
W = 20+ 100 (4)= 420

t = 5:
W = 20+ 100 (5)= 520

t = 6:
W = 20+ 100 (6)= 620

t = 7:
W = 20+ 100 (7)= 720

t = 8:
W = 20+ 100 (8)= 820

2. Enter the calculated
values into a table of
values.

t 0 1 2 3 4 5 6 7 8

W 20 120 220 320 420 520 620 720 820

b. 1. Use your table of values
to locate the required
column.

b.
t 0 1 2 3 4 5 6 7 8

W 20 120 220 320 420 520 620 720 820

2. Read the corresponding
values from your table
and write the answer.

t= 7
It will take 7 hours for there to be over 700 litres of
water in the tank.

TI | THINK DISPLAY/WRITE CASIO | THINK DISPLAY/WRITE

a. 1. In a Lists & Spreadsheet
page, label the first column
t and the second column
w. Enter the values 0 to 8
in the first column. In the
formula cell underneath the
label w, enter the rule for
w starting with an = sign,
then press ENTER.

a. 1. On a Spreadsheet screen, type t
into cell A1 and w into cell B1.
Enter the values 0 to 8 in cells
A2 to A10.
In cell B2, complete the entry
line as:= 100×A2+ 20
then press EXE.
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2. When prompted, select
Variable Reference for t
and select OK.

2. Click on cell B2 and select:
• Edit
• Copy
Highlight cells B3 to B10, then
select:
• Edit
• Past

3. The table of
values can be
read from
the screen.

t 0 1 2 3 4 5 6 7 8

W 20 120 220 320 420 520 620 720 820

3. The table of
values can be
read from
the screen.

t 0 1 2 3 4 5 6 7 8

W 20 120 220 320 420 520 620 720 820

2.3 Exercise

Students, these questions are even better in jacPLUS

 

Receive immediate 

feedback and access 
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additional 
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Track your 

results and 
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Find all this and MORE in jacPLUS 

1. WE6 Art pencils at the local art supply store sell in packets of 8 for $17.92. Form and solve a linear
equation to determine the price of 1 art pencil.

2. Natasha is trying to determine which type of cupcake is the best
value for money. The three options Natasha is considering are:
• 4 red velvet cupcakes for $9.36
• 3 chocolate delight cupcakes for $7.41
• 5 caramel surprise cupcakes for $11.80.

Form and solve linear equations for each type of cupcake to determine which has the cheapest price per
cupcake.

3. Three is added to a number and the result is then divided by four, giving an answer of nine. Determine the
number.

4. One pair of sides of a parallelogram are each 3 times the length of the sides in the other pair. Calculate the
side lengths if the perimeter of the parallelogram is 84 cm.

5. One week Jordan bought a bag of his favourite fruit-and-nut mix at the local market. The next week he saw
that the bag was on sale for 20% off the previously marked price. Jordan purchased two more bags at the
reduced price. Jordan spent $20.54 in total for the three bags. Calculate the original price of a bag of fruit-
and-nut mix.

6. Six times the sum of four plus a number is equal to 126. Determine the number.
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7. Libby enjoys riding along Beach Road on a Sunday morning. She
rides at a constant speed of 0.4 kilometres per minute.

a. Generate a table of values that shows how far Libby has travelled
for each of the first 10 minutes of her journey.

b. One Sunday Libby meets a friend 3 kilometres into her journey.
Determine the minutes between which Libby meets her friend.

8. WE7 Tommy is saving for a remote-controlled car that is priced
at $49. He has $20 in his piggy bank. Tommy saves $3 of his pocket
money every week and puts it in his piggy bank.
The amount of money in dollars, M, in his piggy bank after w weeks can be found using the rule
M= 20+ 3w.

a. Generate a table of values that shows the amount of money, M, in Tommy’s piggy bank every week for
12 weeks (i.e. w= 0, 1, 2, 3, … , 12).

b. Using your table, determine how many weeks it will take for Tommy to have saved enough money to
purchase the remote-controlled car.

9. Sabrina is a landscape gardener and has been commissioned to work on a rectangular piece of garden. The
length of the garden is 6 metres longer than the width, and the perimeter of the garden is 64 m. Calculate the
dimensions of the garden.

10. Jett is starting up a small business selling handmade surfboard covers
online. The start-up cost is $250. He calculates that each cover will
cost $14.50 to make.
The rule that finds the cost, C, to make n covers is C= 250+ 14.50n.

a. Using CAS or otherwise, generate a table of values to determine
the cost of producing 10 to 20 surfboard covers.

b. If Jett sells the covers for $32.95, construct a table of values to
determine the revenue for selling 10 to 20 surfboard covers.

c. The profit Jett makes is the difference between his selling price
(revenue) and the cost price. Explain how the profit Jett makes can be calculated using the tables of values
constructed in parts a and b.

d. Using your explanation in part c and your table of values, determine the profits made by Jett if he sells 10
to 20 surfboard covers.

2.3 Exam questions

Question 1 (1 mark)
MC Think of a number, add 3, then multiply the result by 6. The answer is 24. Determine which equation can be

solved to find the initial number.
6x+ 3= 24A. 6 (x− 3)= 24B. 6x− 3= 24C.
6 (x+ 3)= 24D. 3x+ 6= 24E.

Question 2 (1 mark)
MC In Year 11 at Orana Secondary College, there are 20% more girls than boys. There are 44 students

altogether in Year 11. If b represents the number of boys in the year group, determine which equation can be
used to find the number of boys.

b+ 0.2b= 44A. b+ 20b= 44B. b+ 1.2b= 44C.
b= 44− 20bD. b= 44+ 1.2bE.

Question 3 (1 mark)
MC This table shows the perimeters of paddocks whose lengths are twice their widths.
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Length (m) Width (m) Perimeter (m)

100 50 300
300 150 900
500 250 1500
700 350 2100
900 450 2700

1100 550 3300
1300 650 3900
1500 750 4500
1700 850 5100
1900 950 5700
2100 1050 6300

Determine the perimeter of the paddock with length 1.1 km.
400 mA. 550 mB. 310 mC. 2200 mD. 3300 mE.

More exam questions are available online.

2.4 Simultaneous linear equations

LEARNING INTENTION

At the end of this subtopic you should be able to:
• determine the point of intersection of two linear graphs
• solve simultaneous equations using the substitution method
• solve simultaneous equations using the elimination method
• develop linear equations from worded problems with more than one unknown.

2.4.1 Solving simultaneous equations graphically
Simultaneous equations are sets of equations that can
be solved at the same time. They often represent practical
problems that have two or more unknowns. For example,
you can use simultaneous equations to calculate the costs
of individual apples and oranges when different amounts
of each are bought.

Point of intersection

Solving simultaneous equations gives the set of values that is common to all of the equations. If these
equations are presented graphically, then the set of values common to all equations is the point of
intersection.
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To solve a set of simultaneous equations graphically, the equations must be sketched on the same set of
axes to determine the point of intersection. If the equations do not intersect, then there is no solution for the
simultaneous equations.

WORKED EXAMPLE 8 Determining the point of intersection of two linear graphs
tlvd-3699

Consider the following simultaneous equations.

y= 4+ 2x and y= 3+ 3x

Using CAS or otherwise, sketch both graphs on the same set of axes and solve the equations.

THINK WRITE

1. Use CAS or another method to sketch the graphs
y= 4+ 2x and y= 3+ 3x.

5

6

7

8

9

4

3

2

1

–1
1 2 3–1–2–3 0

y

y = 3 + 3x

y = 4 + 2x

x

2. Locate the point where the graphs intersect (or
cross over).

5

(1, 6)6

7

8

9

4

3

2

1

1 2 30

y

x

–1
–1–2–3

y = 3 + 3x

y = 4 + 2x

3. Using the graph, identify the x- and y-values of
the point of intersection.

The solution is (1, 6), or x= 1 and
y= 6.

TI | THINK DISPLAY/WRITE CASIO | THINK DISPLAY/WRITE

1. On a Graphs page, complete
the entry line for function 1
as:
f 1(x)= 4+ 2 · x then press
ENTER.

1. On a Graph & Table
screen, complete the entry
line for function 1 as:
y1= 4+ 2 · x
then click the tick box.
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2. Complete the entry line for
function 2 as:
f2(x)= 3+ 3 · x
then press ENTER.
Note: press the e button to
bring up the entry line.

2. Complete the entry line
for function 2 as:
y2= 3+ 3 · x
then click the tick box.

3. Press MENU and select:
6: Analyze Graph
4: Intersection
Move to the left of the point
of intersection and press the
CLICK button.

3. Select:
• – Analysis
• – G-Solve
• – Intersection
The coordinates of the
point of intersection
appear on the screen.

4. Move to the right of the point
of intersection and press the
CLICK button.

4. Write the answer. The solution is (1, 6), or
x= 1 and y= 6.

5. The coordinates of the point
of intersection appear on the
screen.

6. Write the answer. The solution is (1, 6), or x= 1
and y= 6.

2.4.2 Solving simultaneous equations using substitution
Simultaneous equations can also be solved
algebraically. One algebraic method is known
as substitution. This method requires one of the
equations to be substituted into the other by replacing
one of the variables. The second equation is then
solved and the value of one of the variables is
determined.

The substitution method is often used when one or
both of the equations are transposed so that one of
the variables has been made the subject, for example,
c= 15+ 12b and 2c+ 3b=−3, or y= 6+ 4x and
y= 2+ 6x.
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WORKED EXAMPLE 9 Solving simultaneous equations using the substitution method
tlvd-3700

Solve the following pairs of simultaneous equations using substitution.
a. c=−15+ 12b and 2c+ 3b=−3
b. y= 6+ 4x and y= 2+ 6x
c. 3x+ 2y=−1 and y=−8+ x

THINK WRITE

a. 1. Identify which variable will be substituted into the
other equation.

a. c=−15+ 12b

2. Substitute c=−15+ 12b into the other equation. 2c+ 3b = −3
2 (12b− 15)+ 3b = −3

3. Expand and simplify the left-hand side, and solve the
equation for the unknown variable.

−30+ 24b+ 3b = −3
27b− 30 = −3

27b = −3+ 30
27b = 27
b = 1

4. Substitute the value of b= 1 into one of the equations. c = −15+ 12b= −15+ 12 (1)= −3

5. Write the answer. The solution is b= 1 and c=−3.
b. 1. Both equations are in the form y= a+ bx, so set them

equal each other.
b. 6+ 4x= 2+ 6x

2. Move all of the pronumerals to one side. 6+ 4x− 4x = 2+ 6x− 4x
6 = 2+ 6x− 4x
6 = 2+ 2x

3. Solve for the unknown. 6− 2 = 2− 2+ 2x
4 = 2x
4

2
= 2x

2
2 = x

4. Substitute the value found into either of the original
equations.

y = 6+ 4x= 6+ 4× 2= 6+ 8= 14

5. Write the answer. The solution is x= 2 and y= 14.

c. 1. One equation is in the form y= a+ bx, so substitute
this equation into the other.

c. 3x+ 2y = −1
3x+ 2 (−8+ x) = −1

2. Expand and simplify the equation. 3x− 16+ 2x = −1
5x− 16 = −1

3. Solve for the unknown. 5x− 16+ 16 = −1+ 16
5x = 15
x = 3
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4. Substitute the value found into either of the original
equations.

y = −8+ x= −8+ 3= −5

5. Write the answer. The solution is x= 3 and y=−5.

2.4.3 Solving simultaneous equations using elimination
Solving simultaneous equations using elimination requires the equations
to be added or subtracted so that one of the pronumerals is eliminated or
removed. Simultaneous equations that have both pronumerals on the same
side are often solved using elimination.

For example, 3x+ y= 5 and 4x− y= 2 both have x and y on the same side
of the equation, so they can be solved with this method.

WORKED EXAMPLE 10 Solving simultaneous equations using elimination
tlvd-3701

Solve the following pairs of simultaneous equations using elimination.
a. 3x+ y= 5 and 4x− y= 2
b. 2a+ b= 7 and a+ b= 5
c. 3c+ 4d= 5 and 2c+ 3d= 4

THINK WRITE

a. 1. Write the simultaneous equations with one on top
of the other.

a. 3x+ y = 5 [1]
4x− y = 2 [2]

2. Select one pronumeral to be eliminated. Select y.

3. Check the coefficients of the pronumeral being
eliminated.

The coefficients of y are 1 and −1.

4. If the coefficients are the same number but with
different signs, add the equations together.

[1]+ [2]:
3x+ 4x+ y− y = 5+ 2

7x = 7

5. Solve the equation for the unknown pronumeral. 7x = 7
7x

7
= 7

7
x = 1

6. Substitute the pronumeral back into one of the
equations.

3x+ y = 5
3(1)+ y = 5

7. Solve the equation to determine the value of the
other pronumeral.

3+ y = 5
3− 3+ y = 5− 3

y = 2

8. Write the answer. The solution is x= 1 and y= 2.

b. 1. Write the simultaneous equations with one on top
of the other.

b. 2a+ b = 7 [1]
a+ b = 5 [2]

2. Select one pronumeral to be eliminated. Select b.
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3. Check the coefficients of the pronumeral being
eliminated.

The coefficients of b are both 1.

4. If the coefficients are the same number with the
same sign, subtract one equation from the other.

[1]− [2]:
2a− a+ b− b = 7− 5

5. Solve the equation for the unknown pronumeral. a= 2

6. Substitute the pronumeral back into one of the
equations.

a+ b = 5
2+ b = 5

7. Solve the equation to determine the value of the
other pronumeral.

b = 5− 2
b = 3

8. Write the answer. The solution is a= 2 and b= 3.

c. 1. Write the simultaneous equations with one on top
of the other.

c. 3c+ 4d = 5 [1]
2c+ 3d = 4 [2]

2. Select one pronumeral to be eliminated. Select c.

3. Check the coefficients of the pronumeral being
eliminated.

The coefficients of c are 3 and 2.

4. If the coefficients are different numbers, then
multiply them both by another number, so they both
have the same value.

3× 2 = 6
2× 3 = 6

5. Multiply the equations (all terms in each equation)
by the numbers selected in step 4.

[1]× 2:
6c+ 8d= 10
[2]× 3:
6c+ 9d= 12

6. Check the sign of each coefficient for the selected
pronumeral.

6c + 8d = 10 [3]
6c + 9d = 12 [4]
Both coefficients of c are 6.

7. If the signs are the same, subtract one equation
from the other and simplify.

[3]− [4]:
6c− 6c+ 8d− 9d = 10− 12−d = −2

8. Solve the equation for the unknown. d= 2

9. Substitute the pronumeral back into one of the
equations.

2c+ 3d = 4
2c+ 3 (2) = 4

10. Solve the equation to determine the value of the
other pronumeral.

2c+ 6 = 4
2c+ 6− 6 = 4− 6

2c = −2
2c

2
= −2

2
c = −1

11. Write the answer. The solution is c=−1 and d= 2.
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TI | THINK DISPLAY/WRITE CASIO | THINK DISPLAY/WRITE

c. 1. On a Calculator page,
press MENU and select:
3: Algebra
1: Solve
Complete the entry line as:
solve (3 · c+ 4 · d= 5
and 2 · c+ 3 · d= 4, {c, d})
then press ENTER.

c. 1. On the Main screen, complete
the entry line as:
solve
({3c+ 4d= 5, 2c+ 3d= 4} ,{c, d}) then press EXE.

2. The answer appears on
the screen.

c=−1 and d= 2. 2. The answer appears on
the screen.

c=−1 and d= 2.

2.4.4 Word problems with more than one unknown
In some instances a word problem might contain more than one unknown. If we are able to express both
unknowns in terms of the same pronumeral, we can create a linear equation as before and solve it to determine
the value of both unknowns.

WORKED EXAMPLE 11 Setting up and solving a linear equation with two unknowns
tlvd-3702

Nyibol is counting the number of insects and spiders she can find in her back
garden. All insects have 6 legs and all spiders have 8 legs. In total, Nyibol finds
43 bugs with a total of 290 legs.
By forming a linear equation, determine exactly how many insects and spiders
Nyibol found.

THINK WRITE

1. Identify one of the unknowns and choose a
pronumeral to represent it.

Let s= the number of spiders.

2. Define the other unknown in terms of this
pronumeral.

Let 43− s= the number of insects.

3. Write expressions for the total numbers of
spiders’ legs and insects’ legs.

Total number of spiders’ legs = 8s
Total number of insects’ legs = 6 (43− s)= 258− 6s

4. Create an equation for the total number of
legs of both types of creature.

8s+ (258− 6s)= 290

5. Solve the equation. 8s+ 258− 6s = 290
8s− 6s = 290− 258

2s = 32
s = 16

6. Substitute this value back into the second
equation to determine the other unknown.

The number of insects = 43− 16= 27

7. Write the answer in a sentence. Nyibol found 27 insects and 16 spiders.
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Resourceseses
Resources

Interactivities Solving simultaneous equations graphically (int-6452)

Solving simultaneous equations using substitution (int-6453)

2.4 Exercise

Students, these questions are even better in jacPLUS

 

Receive immediate 

feedback and access 

sample responses

Access 

additional 

questions

Track your 

results and 

progress

Find all this and MORE in jacPLUS 

1. WE8 Consider the following simultaneous equations.

y= 1+ 5x and y=−5+ 2x

Using CAS or otherwise, sketch both graphs on the same set of axes and solve the equations.

2. Using CAS or otherwise, sketch and solve the following three simultaneous equations.

y= 7+ 3x, y= 8+ 2x and y= 12− 2x

3. A pair of simultaneous equations can be solved graphically as shown in the diagram. From the diagram,
determine the solution for this pair of simultaneous equations.

10

8

6

4

2

–2

–4

1 2 3 4–1–2–3–4–5–6–7 0

y

x

4. Using CAS or otherwise, solve the following sets of simultaneous equations graphically.

y= 1+ 4x and y=−1+ 3xa. y=−5+ x and y= 3− 3xb.

y= 3(x− 1) and y= 2(2x+ 1)c. y=−1+ x

2
and y= x

4+ 2
d.

y= 4+ 3x, y= 3+ 2x and y=−xe.

5. WE9 Solve the following pairs of simultaneous equations using substitution.

a. y= 1+ 2x and 2y− x=−1
b. m= 5+ 2n and m=−1+ 4n
c. 2x− y= 5 and y= 1+ x

6. Determine the solutions to the following pairs of simultaneous equations using substitution.

2(x+ 1)+ y= 5 and y=−6+ xa.
x+ 5

2
+ 2y= 11 and y=−2+ 6xb.
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7. MC Select which of the following pairs of simultaneous equations would best be solved using the
substitution method.

4y− 5x= 7 and 3x+ 2y= 1A. 3c+ 8d= 19 and 2c− d= 6B.
12x+ 6y= 15 and 9x− y= 13C. 3(t+ 3)− 4s= 14 and 2(s− 4)+ t=−11D.
n= 9m+ 12 and 3m+ 2n= 7E.

8. Use the substitution method to solve the following pairs of simultaneous equations.

y= 5+ 2x and y=−2+ 3xa. y=−2+ 5x and y= 2+ 7xb.
y= 2(3x+ 1) and y= 4(2x− 3)c. y=−9+ 5x and 3x− 5y= 1d.

3(2x+ 1)+ y=−19 and y=−1+ xe.
3x+ 5

2
+ 2y= 2 and y=−2+ xf.

9. A student chose to solve the following pair of simultaneous equations using the elimination method.

3x+ y= 8 and 2x− y= 7

a. Explain why this student’s method would be the most appropriate method for this pair of simultaneous
equations.

b. Show how these equations would be solved using this method.

10. WE10 Solve the following pairs of simultaneous equations using elimination.

3x+ y= 5 and 4x− y= 2a. 2a+ b= 7 and a+ b= 5b.
3c+ 4d= 5 and 2c+ 3d= 4c.

11. Consider the following pair of simultaneous equations.

ax− 3y=−16 and 3x+ y=−2.
If y= 4, determine the values of a and x.

12. Using the elimination method, solve the following pairs of simultaneous equations.

4x+ y= 6 and x− y= 4a. x+ y= 7 and x− 2y=−5b.
2x− y=−5 and x− 3y=−10c. 4x+ 3y= 29 and 2x+ y= 13d.

5x− 7y=−33 and 4x+ 3y= 8e.
x

2
+ y= 7 and 3x+ y

2
= 20f.

13. MC The first step when solving the following pair of simultaneous equations using the elimination
method is:

2x+ y = 3 [1]
3x− y = 2 [2]

A. add equations [1] and [2] together.
B. multiply both equations by 2.
C. subtract equation [1] from equation [2].
D. multiply equation [1] by 2 and multiply equation [2] by 3.
E. subtract equation [2] from equation [1].

14. WE11 Fredo is buying a large bunch of flowers for his mother in advance
of Mother’s Day. He picks out a bunch of roses and lilies, with each rose
costing $6.20 and each lily costing $4.70. In total he picks out 19 flowers
and pays $98.30.
Form a linear equation to determine exactly how many roses and lilies
Fredo bought.

15. Miriam has a sweet tooth, and her favourite sweets are strawberry twists
and chocolate ripples. The local sweet shop sells both as part of their pick
and mix selection, so Miriam fills a bag with them.
Each strawberry twist weighs 5 g and each chocolate ripple weighs 9 g.
Miriam’s bag has 28 sweets, weighing a total of 188 g.

Determine the number of each type of sweet that Miriam bought by forming and solving a linear equation.
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16. Michelle and Lydia live 325 km apart. On a Sunday they decide to drive to each other’s respective towns.
They pass each other after 2.5 hours. If Michelle drives an average of 10 km/h faster than Lydia, calculate
the speed at which they are both travelling.

17. A shopper Yuri is doing their weekly grocery shop and is buying both
carrots and potatoes. They calculate that the average weight of a carrot is
60 g and the average weight of a potato is 125 g.
Furthermore, they calculate that the average weight of the carrots and
potatoes that they purchase is 86 g. If the shopping weighed 1.29 kg in
total, determine how many of each they purchased.

18. Brendon and Marcia were each asked to solve the following pair of simultaneous equations.

3x+ 4y = 17 [1]
4x− 2y = 19 [2]

Marcia decided to use the elimination method. Her solution steps are shown.

Step 1: [1]× 4∶
12x+ 16y= 68 [3]
[2]× 3∶
12x− 6y= 57 [4]

Step 2: [3]+ [4]∶
10y= 125

Step 3: y= 12.5
Step 4: Substitute y= 12.5 into [1]:

3x+ 4(12.5)= 17

Step 5: Solve for x:
3x= 17− 50
3x=−33
3x= 17− 50 3x=−33 x=−11

Step 6: The solution is x=−11 and y= 12.5.

a. Marcia made an error in step 2. Explain where she made her error, and hence correct her mistake.
b. Using the correction you made in part a, determine the correct solution to this pair of simultaneous

equations.
c. Brendon decided to eliminate y instead of x. Using Brendon’s method of eliminating y first, show all the

appropriate steps involved to reach a solution.

19. In a ball game, a player can kick the ball into the net to score a goal or place the ball over the line to score a
behind. The scores in a game between the Rockets and the Comets were:

Rockets: 6 goals 12 behinds, total score 54
Comets: 7 goals 5 behinds, total score 45

The two simultaneous equations that can represent this information are shown.

Rockets: 6x+ 12y= 54
Comets: 7x+ 5y= 45

a. By solving the two simultaneous equations, determine the number of points that are awarded for a goal
and a behind.

b. Using the results from part a, determine the scores for the game between the Jetts, who scored 4 goals and
10 behinds, and the Meteorites, who scored 6 goals and 9 behinds.
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20. Milan and Yashab both work part time at an ice-cream
shop. The simultaneous equations shown represent the
number of hours Milan (x) and Yashab (y) work each
week.
Equation 1: Total number of hours worked by Yashab and
Milan: x+ y= 15

Equation 2: Number of hours worked by Yashab in terms
of Milan’s hours: y= 2x

a. Explain why substitution would be the best method
to use to solve these equations.

b. Use substitution to determine the number of hours worked by Milan and Yashab each week.

c. To ensure that he has time to do his Mathematics homework, Milan changes the number of hours he

works each week. He now works
1

3
of the number of hours worked by Yashab. An equation that can be

used to represent this information is x= y

3
.

Determine the number of hours worked by Milan, given that the total number of hours that Milan and
Yashab work does not change.

2.4 Exam questions

Question 1 (1 mark)
MC The graphs of y= 3+ 2x and y=−2− 3x are shown. Their point of intersection is

–5–6 –4 –3 –2

5

6

7

4

3

2

1

–1

–2

–3

–4

–5

–6

–7

1 2 3 4 5 6–1
0 x

y

y = 3 + 2x 

y = – 2 – 3x 

(1, −1)A. (0, 3)B. (0, −2)C. (0, 0)D. (−1, 1)E.

Question 2 (1 mark)
MC Using the substitution method, the solution to the simultaneous equations x+ 2y= 9 and y=−1+ 5x is

(1, 4)A. (9, 5)B. (4, 1)C. (−1, 5)D. (2, 9)E.

Question 3 (1 mark)
MC Using the elimination method, the solution to the simultaneous equations 2x+ y= 8 and 3x− y= 17 is

(−5, 2)A. (2, 5)B. (5, −2)C. (5, 2)D. (−5, −2)E.

More exam questions are available online.
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2.5 Problem solving with simultaneous equations

LEARNING INTENTION

At the end of this subtopic you should be able to:
• construct simultaneous equations from worded problems
• use simultaneous equations to determine the break-even point.

2.5.1 Setting up simultaneous equations
The solutions to a set of simultaneous equations satisfy all equations that were used. Simultaneous equations can
be used to solve problems involving two or more variables or unknowns, such as the cost of 1 kilogram of apples
and bananas, or the number of adults and children attending a show.

WORKED EXAMPLE 12 Constructing simultaneous equations from worded problems

At a fruit shop, 2 kg of apples and 3 kg of bananas cost $13.16,
and 3 kg of apples and 2 kg of bananas cost $13.74. Represent
this information in the form of a pair of simultaneous equations.

THINK WRITE

1. Identify the two variables. The cost of 1 kg of apples and the cost of 1 kg of
bananas

2. Select two pronumerals to represent these
variables. Define the variables.

a= cost of 1 kg of apples
b= cost of 1 kg of bananas

3. Identify the key information and rewrite it
using the pronumerals selected.

2 kg of apples can be written as 2a.
3 kg of bananas can be written as 3b.

4. Construct two equations using the information. 2a+ 3b= 13.16
3a+ 2b= 13.74

2.5.2 Break-even points
A break-even point is a point where the costs equal the selling
price. It is also the point where there is zero profit.

For example, if the equation C= 45+ 3t represents the production
cost to sell t shirts, and the equation R= 14t represents the
revenue from selling the shirts for $14 each, then the break-even
point is the number of shirts that need to be sold to cover all costs.
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Determining the break-even point

To determine the break-even point, the equations for cost and revenue are solved simultaneously.
That is, solve the equation R=C.

WORKED EXAMPLE 13 Using simultaneous equations to determine the break-even point
tlvd-3702

Santo sells shirts for $25. The revenue, R, for selling n shirts is
represented by the equation R= 25n. The cost to make n shirts is
represented by the equation C= 2200+ 3n.
a. Solve the equations simultaneously to determine the

break-even point.
b. Determine the profit or loss, in dollars, for the following

shirt orders.
75 shirtsi. 220 shirtsii.

THINK WRITE

a. 1. Write the two equations. a. C = 2200+ 3n
R = 25n

2. Equate the equations (R=C). 2200+ 3n= 25n

3. Solve for the unknown. 2200+ 3n− 3n = 25n− 3n
2200 = 22n

2200

22
= n

n = 100

4. Substitute back into either equation to
determine the values of C and R.

R = 25n= 25× 100= 2500
5. Write the answer in the context of the

problem.
The break-even point is (100, 2500).
Therefore, 100 shirts need to be sold to
cover the production cost, which is $2500.

b. i. 1. Write the two equations. b. i. C = 2200+ 3n
R = 25n

2. Substitute the given value into both
equations.

n = 75
C = 2200+ 3× 75= 2425
R = 25× 75= 1875

3. Determine the profit/loss. Profit/loss = R−C= 1875− 2425= −550

4 Write the answer in the context of the
problem.

Since the answer is negative, it means that
Santo lost $550 (i.e. selling 75 shirts did
not cover the cost to produce the shirts).

130 Jacaranda Maths Quest 11 General Mathematics VCE Units 1 & 2 Third Edition

UNCORRECTED PAGE PROOFS



“c02LinearRelationsAndEquations_PrintPDF” — 2022/7/14 — 23:52 — page 131 — #29

ii. 1. Write the two equations. ii. C = 2200+ 3n
R = 25n

2. Substitute the given value into both
equations.

n = 220
C = 2200+ 3× 220= 2860
R = 25× 220= 5500

3. Determine the profit/loss. Profit/loss = R−C= 5500− 2860= 2640

4 Write the answer in the context of the
problem.

Since the answer is positive, it means that
Santo made $2640 profit from selling 220
shirts.

Resourceseses
Resources

Interactivity Break-even points (int-6454)
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1. WE12 Mary bought 4 donuts and 3 cupcakes for $10.55, and Sharon bought 2 donuts and 4 cupcakes for
$9.90. Let d represent the cost of a donut and c represent the cost of a cupcake. Represent this information in
the form of a pair of simultaneous equations.

2. A pair of simultaneous equations representing the number of adults
and children attending a zoo is shown below.

Equation 1: a+ c= 350
Equation 2: 25a+ 15c= 6650

a. By solving the pair of simultaneous equations, determine the total
number of adults and children attending the zoo.

b. In the context of this problem, identify what equation 2 represents.

3. WE13 Yolanda sells handmade bracelets at a market for $12.50. The revenue, R, for selling n bracelets is
represented by the equation R= 12.50n.
The cost to make n bracelets is represented by the equation C= 80+ 4.50n.

a. Solve the equations simultaneously to determine the break-even point.
b. Determine the profit or loss, in dollars, if Yolanda sells:

8 braceletsi. 13 bracelets.ii.
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4. The entry fee for a charity fun run event is $18. It costs event
organisers $2550 for the hire of the tent and $3 per entry for
administration. Any profit will be donated to local charities.
An equation to represent the revenue for the entry fee is
R= an, where R is the total amount collected in entry fees, in
dollars, and n is the number of entries.

a. Write an equation for the value of a.

The equation that represents the cost for the event is
C= 2550+ bn.

b. Write an equation for the value of b.
c. By solving the equations simultaneously, determine the number of entries needed to break even.
d. A total of 310 entries are received for this charity event. Show that the organisers will be able to donate

$2100 to local charities.
e. Determine the number of entries needed to donate $5010 to local charities.

5. A school group travelled to the city by bus and returned by train. The two equations show the adult, a, and
student, s, ticket prices to travel on the bus and train.

Bus: 3.5a+ 1.5s= 42.50
Train: 4.75a+ 2.25s= 61.75

a. Write the cost of a student bus ticket, s, and an adult bus ticket, a.
b. Determine the most suitable method to solve these two simultaneous equations.
c. Using your method from part b, solve the simultaneous equations and hence determine the number of

adults and the number of students in the school group.

6. The following pair of simultaneous equations represents the
number of adult and concession tickets sold and the respective
ticket prices for the premier screening of the blockbuster Aliens
Attack.

Equation 1: a+ c= 544
Equation 2: 19.50a+ 14.50c= 9013

a. Identify the costs, in dollars, of an adult ticket, a, and a
concession ticket, c.

b. In the context of this problem, determine what equation 1
represents.

c. By solving the simultaneous equations, determine how many adult and concession tickets were sold for
the premier screening.

7. Charlotte has a babysitting service and charges $12.50 per hour. After Charlotte calculated her set-up and
travel costs, she constructed the cost equation C= 45+ 2.50h, where C represents the cost in dollars per job
and h represents the hours Charlotte babysits for.

a. Write an equation that represents the revenue, R, earned by Charlotte in terms of number of hours, h.
b. By solving the equations simultaneously, determine the number of hours Charlotte needs to babysit to

cover her costs (that is, the break-even point).

c. In one week, Charlotte had four babysitting jobs as shown in
the table.

Babysitting job 1 2 3 4

Number of hours (h) 5.0 3.5 4.0 7.0
i. Determine whether Charlotte made a profit or loss for each individual

babysitting job.
ii. Calculate whether Charlotte made a profit for the week.
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d. Charlotte made a $50 profit on one job. Determine the total number of hours she babysat for.

8. Trudi and Mia work part time at the local supermarket after school. The following table shows the number of
hours worked for both Trudi and Mia and the total wages, in dollars, paid over two weeks.

Week Trudi’s hours worked Mia’s hours worked Total wages

Week 1 15 12 $400.50

Week 2 9 13 $328.75

a. Construct two equations to represent the number of hours worked by Trudi and Mia and the total wages
paid for each week. Write your equations using the pronumerals t for Trudi and m for Mia.

b. In the context of this problem, determine what t and m represent.
c. By solving the pair of simultaneous equations, determine the values of t and m.

9. Saksham uses carrots and apples to make his special homemade fruit juice. One
week he buys 5 kg of carrots and 4 kg of apples for $31.55. The next week he
buys 4 kg of carrots and 3 kg of apples for $24.65.

a. Set up two simultaneous equations to represent the cost of carrots, x, in
dollars per kilogram, and the cost of apples, y, in dollars per kilogram.

b. By solving the simultaneous equations, determine how much Saksham
spends on 1 kg each of carrots and apples.

c. Determine the amount Saksham spends the following week when he buys
2 kg of carrots and 1.5 kg of apples. Give your answer correct to the nearest
5 cents.

10. The table shows the number of 100 g serves of strawberries and grapes and the total kilojoule intake.

Fruit 100 g serves

Strawberries, s 3 4

Grapes, g 2 3

Total kilojoules 1000 1430

a. Construct two equations to represent the number of serves of strawberries, s, and grapes, g, and the total
kilojoules using the pronumerals shown.

b. By solving the pair of simultaneous equations constructed in part a, determine the number of kilojoules
(kJ) for a 100 g serve of strawberries.

11. Two budget car hire companies offer the following deals for hiring a medium size family car.

Car company Deal

FreeWheels $75 plus $1.10 per kilometre travelled

GetThere $90 plus $0.90 per kilometre travelled

a. Construct two equations to represent the deals for each car hire company. Write your equations in terms
of cost, C, and kilometres travelled, k.

b. By solving the two equations simultaneously, determine the value of k at which the cost of hiring a car
will be the same for both companies.

c. Rex and Jan hire a car for the weekend. They expect to travel 250 km over the weekend. Determine which
car hire company should they use and explain why. Justify your answer using calculations.
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12. The following table shows the number of boxes of three types of cereal bought each week for a school camp,
as well as the total cost for each week.

Cereal Week 1 Week 2 Week 3

Corn Pops, c 2 1 3

Rice Crunch, r 3 2 4

Muesli, m 1 2 1

Total cost, $ 27.45 24.25 36.35
Wen is the cook at the camp. She decides to work out the cost of each box of cereal using simultaneous
equations. She incorrectly sets up the following equations:

2c+ c+ 3c= 27.45

3r+ 2r+ 4r= 24.25

m+ 2m+m= 36.35

a. Explain why these simultaneous equations will not determine the cost of each box of cereal.
b. Write the correct simultaneous equations.
c. Using CAS or otherwise, solve the three simultaneous equations and hence write the total cost for cereal

for week 4’s order of 3 boxes of Corn Pops, 2 boxes of Rice Crunch and 2 boxes of muesli.

13. Sally and Nem decide to sell cups of lemonade to the neighbourhood children.
The cost to make the lemonade using their own lemons can be represented using
the equation C= 2+ 0.25n, where C is the cost in dollars and n is the number of
cups of lemonade sold.

a. If they sell cups of lemonade for 50 cents, write an equation to represent the
selling price, S, for n cups of lemonade.

b. By solving two simultaneous equations, determine the number of cups of
lemonade Sally and Nem need to sell to break even (i.e. cover their costs).

c. Sally and Nem increase their selling price. If they make a $7 profit for selling
20 cups of lemonade, calculate the new selling price.

14. The CotX T-Shirt Company produces T-shirts at a cost of $7.50 each after an initial set-up cost of $810.

a. Determine the cost to produce 100 T-shirts.
b. Using CAS or otherwise, complete the following table that shows the cost of producing T-shirts.

Number of T-shirts, n 0 20 30 40 50 60 80 100 120 140

Cost, C

c. Write an equation that represents the cost, C, to produce n T-shirts.
d. CotX sells each T-shirt for $25.50. Write an equation that represents the amount of sales, S, in dollars

for selling n T-shirts.
e. By solving two simultaneous equations, determine the number of T-shirts that must be sold for CotX

to break even.
f. If CotX needs to make a profit of at least $5000, determine the minimum number of T-shirts they need

to sell.
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15. There are three types of fruit for sale at the market: starfruit,
s, mango, m, and papaya, p. The following table shows the
number of each fruit bought and the total cost in dollars.

Starfruit, s Mango, m Papaya, p Total cost, $

5 3 4 19.40
4 2 5 17.50
3 5 6 24.60

a. Using the pronumerals s, m and p, represent this
information with three equations.

b. Using CAS or otherwise, calculate the cost of one
starfruit, one mango and one papaya.

c. Using your answer from part b, determine the cost
of two starfruit, four mangoes and four papayas.

16. The Comet Cinema offers four types of tickets to the movies: adult, concession, senior and member. The
table below shows the number and types of tickets bought to see four different movies and the total amount
of tickets sales in dollars.

Movie Adult, a Concession, c Seniors, s Members, m Total sales, $

Wizard Boy 24 52 12 15 1071.00

Champions 35 8 45 27 1105.50

Pixies on Ice 20 55 9 6 961.50
Horror Nite 35 15 7 13 777.00

a. Represent this information in four simultaneous equations, using the pronumerals given in the table.
b. Using CAS or otherwise, determine the cost, in dollars, for each of the four different movie tickets.
c. The blockbuster movie Love Hurts took the following tickets sales: 77 adults, 30 concessions, 15 seniors

and 45 members. Using your values from part b:

i. write the expression that represents this information
ii. determine the total ticket sales in dollars and cents.

2.5 Exam questions

Question 1 (1 mark)
MC The value of x in the following rectangle is

12

103x – 2y

x + y

A. 6.8
B. 5.2
C. 6
D. 4
E. 7
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Question 2 (1 mark)
MC x and y are two consecutive even numbers. The relationship between x and y is

A. x+ y= 2
B. y= 1+ x
C. x+ y= 1
D. y= 2+ x
E. y= 2x

Question 3 (3 marks)
River Car Sales sells sedans and wagons. The profit made on selling six sedans and four wagons is $25 600. The
profit made on selling three sedans and one wagon is $10 000.

a. Write simultaneous equations showing the relationship between the profit on one sedan, s, and the profit
on one wagon, w. (1 mark)

b. Solve the equations for s and w. (1 mark)
c. Hence, calculate the profit on selling 10 sedans and 8 wagons. (1 mark)

More exam questions are available online.
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2.6 Review

2.6.1 Summary
doc-37612
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2.6 Exercise

Multiple choice
1. MC Select which of the following is the correctly transposed version of y=−6+ 3x that makes x the subject

of the equation.

x= y− 6

3
A. x= y+ 6

3
B. x= 3y− 6C. x= 3y+ 6D. x= 3y+ 2E.

2. MC The value of x in the linear equation 3(2x+ 5)= 12 is:−1.5A. −1B. −0.5C. 2D. 4.5E.

3. MC The literal linear equation v= u+ at is an equation for motion, given an initial velocity, a rate of
acceleration and a period of time. The correction solution to this equation for a is:

a= v− u
t

A. a= u− v
t

B. a= v− tuC. a= u− tvD. a= v

t
− uE.

The following information relates to questions 4 and 5.

Juliana and Alyssa live in two towns 232 km apart. One weekday they both have to drive to each other’s town for
a business meeting, leaving at the same time. Alyssa drives an average of 12 km/h faster than Juliana, and they
pass each other after 2 hours.
4. MC If Juliana drives at an average speed of j km/h, determine Alyssa’s average driving speed.

(232− j) km/hA. (232+ j) km/hB. ( j− 12) km/hC.

( j+ 12) km/hD.
232

j
km/hE.

5. MC Select Juliana’s average driving speed from the following options.

50 km/hA. 52 km/hB. 60 km/hC. 64 km/hD. 72 km/hE.

6. MC The solution to the following pair of simultaneous equations is:

x+ 5y= 7
y= 5− 2x

x=−8, y= 3A. x= 2.25, y= 0.5B. x= 2, y= 1C. x= 1, y= 2D. x= 3, y=−8E.

7. MC Two adults and four children went to the circus. They paid a total of $55.00 for their tickets. One
adult and three children paid $35.00 to enter the same circus. Select the set of simultaneous equations that
represents this situation, where a is the cost for an adult and c is the cost of a child’s entry.

a+ c = 55
a+ c = 35

A. 2a+ c = 55
a+ 3c = 35

B. 2a+ 3c = 55
a+ 4c = 35

C.

2a+ 4c = 35
a+ 3c = 55

D. 2a+ 4c = 55
a+ 3c = 35

E.
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Short answer
8. Solve each of the following equations for the unknown.

7(y+ 4)= 35a.
5− 2m

3
=−2b.

3s

4
+ 6= 10c.

−2(3t+ 1)

5
+ 3= 9d.

9. Solve the following simultaneous equations by using either substitution or elimination.

y=−5+ 3x and 3x+ 2y= 17a. 2x+ y= 7 and 3x− y= 3b.
3x− 2y=−16 and y= 2(x+ 9)c. 4x+ 3y= 17 and 3x+ 2y= 13d.

10. Determine the break-even points for the following cost and revenue equations. Where appropriate, give your
answers correct to 2 decimal places.

a. C= 150+ 2x and R= 7.5x
b. C= 25+ 13.5x and R= 19.7x
c. C= 3500+ 22.5x and R= 35x

11. Using CAS or otherwise, solve the following equations to determine the unknowns. Express your answer in
exact form.

2− 5x

8
= 3

5
a.

6(3y− 2)

11
= 5

9
b.

(

4x

5
− 3

7

)+ 8= 2c.
7x+ 6

9
+ 3x

10
= 4

5
d.

12. Using CAS or otherwise, solve the following groups of simultaneous equations. Write your answers correct
to 2 decimal places.

a. y= 6+ 5x and 3x+ 2y= 7
b. 4(x+ 6)= y− 6 and 2(y+ 3)= x− 9
c. 6x+ 5y= 8.95, y=−1.36+ 3x and 2x+ 3y= 4.17

13. Petra is doing a survey of how many humans and pets
are in her extended family. She gives the following
information to her friend Juliana.

• There are 33 humans and pets (combined).
• The combined number of legs (pets and owners)

is 94.
• Each human has 2 legs and each pet has 4 legs.

a. If h is the number of humans, express the number
of pets in terms of h.

b. Write expressions for the total number of human
legs and the total number of pet legs in terms of h.

c. Determine how many humans and pets there are in
Petra’s extended family.

Extended response

14. The height of a plant can be found using the equation h= 2(3t+ 15)

3
,

where h is the height in cm and t is time in weeks.

a. Using CAS or otherwise, determine the time the plant takes to grow
to the following heights. Give your answers correct to the nearest
week.

20 cmi. 30 cmii.
35 cmiii. 50 cmiv.
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b. Determine how high the plant is initially.

When the plant reaches 60 cm it is given additional plant food. The plant’s growth each week for the next
4 weeks is found using the equation g= 2+ t, where g is the growth each week in cm and t is the time in
weeks since additional plant food was given.

c. Determine the height of the plant in cm for the next 4 weeks.

15. Consider the following groups of graphs.

i. y1 =−4+ 5x and y2 = 8+ 6x
ii. y1 =−5− 3x and y2 = 1+ 3x
iii. y1 = 6+ 2x and y2 =−4+ 2x
iv.  y1 = 3− x, y2 = 5+ x and y3 = 6+ 2x

a. Where possible, determine the point of intersection for each set of graphs using any method.
b. Determine whether there are solutions for all of these sets of graphs. If not, identify which set of graphs

has no solution, and explain why this is.

16. Hank is cooking a Sunday dinner of roast lamb and roast beef for 20 guests. He has a 2.5-kg leg of lamb
and a 4.2-kg cut of beef. The recommended cooking time for the lamb is 62.5 minutes; the recommended
cooking time for the beef is 105 minutes. Hank’s cookbook recommends that the meat be left to rest for
15 minutes before carving.
The cooking time is the same per kilogram for both cuts of meats and increases at a constant rate per
kilogram.

a. Calculate the cooking time in minutes, t, per kilogram of meat, k.
b. Construct an equation that finds the cooking time, in minutes, per kilogram of meat (lamb and beef)

including the resting time.
c. Using a spreadsheet and your equation from part b, complete the following table for different-sized cuts

of meat. Write your answers correct to the nearest whole minute.

Weight (g) Cooking time (minutes) Weight (g) Cooking time (minutes)

500 2250
750 2500

1000 2750
1250 3000
1500 3250
1750 3500
2000 3750

d. Marcia uses the equation from part b to help her with the cooking time of her Christmas turkey, which
weighs 5.5 kg. Using the equation you found in part b, determine the cooking time in hours and minutes
for the turkey.

e. Marcia finds that the cooking time is incorrect. Explain why the equation did not help her to accurately
determine the cooking time.

f. Marcia finds a cookbook that suggests that the cooking time for a turkey is
3

4
of an hour per kilogram.

If the resting time for roast turkey is 30 minutes, construct an equation that finds the cooking time per
kilogram of turkey.

g. Using the equation you found in part f, determine the recommended cooking time, in hours and minutes,
for Marcia’s turkey.
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17. Suzanne is starting a business selling homemade cupcakes.
It will cost her $250 to buy all of the equipment, and
each cupcake will cost $2.25 to make. Suzanne models
her costs, C, in dollars, to make n cupcakes using the
following equation:

C= b+ 2.25n

a. Identify the value of b.
b. Determine how much it will cost Suzanne to make

50 cupcakes.
c. Suzanne receives an order to supply cupcakes for an

afternoon tea. If it costs Suzanne $373.75 to make the
order, determine how many cupcakes she has to make.

d. Suzanne sells each cupcake for $6.50. Write an equation to
represent the revenue Suzanne earns, R, from selling n cupcakes.

e. One week, Suzanne sells 150 cupcakes. Determine the total profit,
in dollars, that Suzanne makes for that week.

f. By solving a pair of simultaneous equations, calculate the total
number of cupcakes Suzanne needs to sell to break even. Give
your answer correct to the nearest whole number.

g. The graph shows Suzanne’s cost, C, and revenue, R, for making
and selling n cupcakes.
On the graph, add labels for:

i. the line that represents the cost, C
ii. the line that represents the revenue, R
iii. the break-even point.
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18. There are two types of tickets available for the GoodFeel
Festival: full price and concession. On the first day, 6473
people attended the festival. The total ticket revenue, in
dollars, was $109 559.80. A full-price ticket cost $19.80
and a concession ticket cost $14.60.

a. Construct two equations that represent the number of
people attending and the ticket sales in terms of full
price tickets, f, and concession tickets, c.

b. By solving your equations from part a, determine the
number of each type of ticket sold on the first day.

It costs the organisers $43 500 plus $5.90 for each
ticket sold to run the festival.

c. Construct an equation to represent the cost to the organisers, C, for the festival in terms of the number of
tickets sold, x.

d. Construct an equation that shows the relationship between variables x, f and c.
e. Construct an equation to represent the revenue from ticket sales, R, in terms of f and c.
f. Using the ticket sales for the first day of the festival, determine if the organisers made a profit.
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2.6 Exam questions

Question 1 (1 mark)

MC Using the formula F= 9

5
C+ 32 (where F represents degrees Fahrenheit and C represents degrees Celsius).

The number of degrees F when C is 25 is
257A. 45B. 57C. 77D. 0E.

Question 2 (1 mark)
MC The solution to the linear equation 115− 5p= 45 is−32A. 23B. 14C. −23D. −14E.

Question 3 (1 mark)
MC A number is multiplied by 7 and then divided by 3. The result is 2 less than the number multiplied by 4. The

equation that best represents this is
7x

3
= 2− 4xA.

7x

3
= 4x− 2B.

3x

7
= 4x− 2C.

3x

7
= 4x+ 2D.

7x

3
= 4x+ 2E.

Question 4 (1 mark)
MC In a particular isosceles triangle, the two sides of equal length are each 3 cm

longer than the third side. If the perimeter of the triangle is 24 cm, the length of the
third side labelled x is

x + 3 cm x + 3 cm

x cm

A. 9 cm

B.
24

7
cm

C. 6 cm
D. 8 cm
E. 12 cm

Question 5 (1 mark)
Different combinations are available when purchasing tickets to enter a theme park. The total cost for 2 adults
and 3 children is $24.75. The total cost of 2 adults and 1 child is $16.50.

Total ticket cost: $16.50 Total ticket cost: $24.75

Use simultaneous equations to calculate the cost of an individual child ticket and an adult ticket. Give answers
correct to the nearest 5 cents.

More exam questions are available online.
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Answers
Topic 2 Linear relations and
equations
2.2 Linear relations and solving linear equations

2.2 Exercise
1. Non-lineara. Non-linearb.

Linearc. Non-lineard.
Lineare.

2. a.

Equation
Bethany’s
response

Correct
response

y= 1+ 4x Yes Yes

y2 = 5x− 2 Yes No

y+ 6x= 7 Yes Yes

y= x2 − 5x No No

t= 6d 2 − 9 No No

m3 = n+ 8 Yes No

b. Bethany should look at both variables (pronumerals or
letters). Both variables need to have a highest power
of 1.

3. Lineara. Non-linearb.
Linearc. Lineard.
Non-lineare. Non-linearf.

4. a. Yes, as the power of x is 1. (Note that this equation is
not linear.)

b. The power of both variables in a linear relation must
be 1.

5. x= y+ 3

6

6. x= y− 5

2
a. x= 3y− 8

6
b.

x= p+ 6

5
c. x= 2y− 1

3
d.

7. x= 3a. n= 10b.
d= 4.5c. x= 17d.

8. a. × 4, + 3i. + 2, × 3ii.+ 1, ÷ 2iii. × 3, − 9, × 2iv.

b. a= 7

4
i. x= 2ii.

s= 13iii. c= 17

3
iv.

9. x=−9a. y=−0.5b. x=−4.5c.

10. a= v− u

t
a. x= m+ k

y
b. x= p(r+ s)c.

11. y=−25

12. y=−6

13. 33 minutesa. 108 minutesb.

14. x= r+ q

p

15. d= C𝜋
16. w= 5a.

Operations need to be performed in reverse order.b.

17. K= F− 32

1.8 + 273

18. x= 7

3
a. x= −13

3
b.

x= 1

3
c. x= 13d.

19. 2 hoursa. 2 hours 38 minutesb.
41 minutesc. 3 hours 45 minutesd.
32 minutese.

20. a. i. 9 months

ii. 19 months (= 18.67 months)

b. 5 years, 4 months

21. − 32, × 5, ÷ 9a. × 9, ÷ 5, + 32b.
374 °Fc.

22. 14.69 cma. 18.33 cmb. 21.06 cmc.

2.2 Exam questions
Note: Mark allocations are available with the fully worked
solutions online.
1. C

2. x= 4

3. A

2.3 Developing linear equations

2.3 Exercise
1. $2.24

2. The red velvet cupcakes are the cheapest per cupcake.

3. 33

4. 10.5 cm and 31.5 cm

5. $7.90

6. 17

7. a. Minute 1 2 3 4 5 6 7 8 9 10

Distance
(km)

0.4 0.8 1.2 1.6 2 2.4 2.8 3.2 3.6 4

b. Between the 7th and 8th minute

8. a. See the table at the foot of the page.*

b. 10 weeks

9. 13 m by 19 m

*8. a. Week 0 1 2 3 4 5 6 7 8 9 10 11 12

Money ($) 20 23 26 29 32 35 38 41 44 47 50 53 56
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10. a. See the table at the foot of the page.*

b. See the table at the foot of the page.*

c. Subtract the values in the first table from the values in the
second table.

d. See the table at the foot of the page.*

2.3 Exam questions
Note: Mark allocations are available with the fully worked
solutions online.
1. D

2. C

3. E

2.4 Simultaneous linear equations

2.4 Exercise
1.

5

4

3

2

1

–1
–2

–3

–4

–5

–6

–7

–8

–9(–2, –9)

1 2 3 4–1–2–3–4 0

y

x

y = 1 + 5x

y = –5 + 2x

–10

–11

2.

5

6

7

8

9

10 (1, 10)

11

12

4

3

2

1

–1
1 2 3 4 5 6 7–1–2–3–4–5–6–7 0

y

y = 7 + 3x

y = 8 + 2x

y = 12 – 2x

x

3. x=−2, y= 5

4. x=−2, y=−7a. x= 2, y=−3b.
x=−5, y=−18c. No solutiond.
x=−1, y= 1e.

5. x=−1, y=−1a.
m= 11, n= 3b.
x= 6, y= 7c.

6. x= 3, y=−3a. x= 1, y= 4b.

7. E

8. x= 7, y= 19a. x=−2, y=−12b.
x= 7, y= 44c. x= 2, y= 1d.
x=−3, y=−4e. x= 1, y=−1f.

9. a. Both unknowns are on the same side.

b. Add the two equations and solve for x, then substitute x
into one of the equations to solve for y. x= 3, y=−1

10. x= 1, y= 2a. a= 2, b= 3b.
c=−1, d= 2c.

11. a= 2 and x=−2

12. x= 2, y=−2a. x= 3, y= 4b.
x=−1, y= 3c. x= 5, y= 3d.
x=−1, y= 4e. x= 6, y= 4f.

*10. a. Number of
boards 10 11 12 13 14 15 16 17 18 19 20

Cost ($) 395 409.50 424 438.50 453 467.50 482 496.50 511 525.50 540

*b. Number
of boards 10 11 12 13 14 15 16 17 18 19 20

Revenue
($) 329.50 362.45 395.40 428.35 461.30 494.25 527.20 560.15 593.10 626.05 659

*d. Number
of
boards

10 11 12 13 14 15 16 17 18 19 20

Profit
($) −65.50 −47.05 −28.60 −10.15 8.30 26.75 45.20 63.65 82.10 100.55 119
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13. A

14. 6 roses and 13 lilies

15. 16 strawberry twists and 12 chocolate ripples

16. Michelle: 70 km/h, Lydia: 60 km/h
17. 9 carrots and 6 potatoes

18. a. Marcia added the equations together instead of
subtracting (and did not perform the addition correctly).
The correct result for step 2 is [1]− [2]: 22y= 11.

b. x= 5, y= 1

2

c. x= 5, y= 1

2
19. Goal = 5 points, behind = 2 pointsa.

Jetts 40 points, Meteorites 48 pointsb.

20. a. The equation has unknowns on each side of the equals
sign.

b. Milan works 5 hours and Yashab works 10 hours.

c. 3 hours 45 minutes (3.75 hours)

2.4 Exam questions
Note: Mark allocations are available with the fully worked
solutions online.
1. E

2. A

3. C

2.5 Problem solving with simultaneous
equations

2.5 Exercise
1. 4d+ 3c= 10.55 and 2d+ 4c= 9.90

2. a. 140 adults and 210 children

b. The cost of an adult’s ticket is $25, the cost of a
children’s ticket costs $15, and the total ticket sales is
$6650.

3. a. (10, 125) Yolanda needs to sell 10 bracelets to cover her
costs.

b. $16 lossi. $24 profitii.

4. a= 18a.
b= 3b.
170 entriesc.
R= $5580, C= $3480, P= $2100d.
504 entriese.

5. s= $1.50, a= $3.50a.
Elimination methodb.
4 adults and 19 studentsc.

6. a. a= $19.50, c= $14.50

b. The total number of tickets sold (both adult and
concession)

c. 225 adult tickets and 319 concession tickets

7. a. R= 12.50h

b. 4.5 hours

c. i. Charlotte made a profit for jobs 1 and 4, and a loss for
jobs 2 and 3.

ii. Yes, she made $15 profit.
(25+ 5− (10+ 5))= 30− 15= $15

d. 9.5 hours

8. a. 15t+ 12m= 400.50 and 9t+ 13m= 328.75

b. t represents the hourly rate earned by Trudi and m
represents the hourly rate earned by Mia.

c. t= $14.50, m= $15.25

9. 5x+ 4y= 31.55 and 4x+ 3y= 24.65a.
x= $3.95, y= $2.95b.
$12.35c.

10. 3s+ 2g= 1000 and 4s+ 3g= 1430a.
140 kJb.

11. a. C= 75+ 1.10k and C= 90+ 0.90k

b. k= 75 km

c. CFreeWheels = $350, CGetThere = $315. They should use
GetThere.

12. a. The cost is for the three different types of cereal, but the
equations only include one type of cereal.

b. 2c+ 3r+m = 27.45
c+ 2r+ 2m = 24.25
3c+ 4r+m = 36.35

c. $34.15

13. S= 0.5na.
8 cups of lemonadeb.
70 centsc.

14. a. $1560

b. See the table at the foot of the page.*

c. C= 810+ 7.5n
d. S= 25.50n

e. 45 T-shirts

f. 323 T-shirts

15. 5s+ 3m+ 4p= 19.4
4s+ 2m+ 5p= 17.5
3s+ 5m+ 6p= 24.6
a.

s= $1.25, m= $2.25, p= $1.60b.
$17.90c.

16. a. 24a+ 52c+ 12s+ 15m= 1071
35a+ 8c+ 45s+ 27m= 1105.5
20a+ 55c+ 9s+ 6m= 961.5
35a+ 15c+ 7s+ 13m= 777

b. Adult ticket = $13.50, concession = $10.50,
seniors = $8.00, members = $7.00

c. i. 77× 13.50+ 30× 10.50+ 15× 8.00+ 45× 7.00

ii. $1789.50

*14. b. n 0 20 30 40 50 60 80 100 120 140

C 810 960 1035 1110 1185 1260 1410 1560 1710 1860
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2.5 Exam questions
Note: Mark allocations are available with the fully worked
solutions online.
1. A

2. D

3. 6s+ 4w = $25 600 [1]
3s+w = $10 000 [2]

a.

s=$2400, w=$2800b. $46 400c.

2.6 Review

2.6 Exercise
Multiple choice

B1. C2. A3. D4. B5.
C6. E7.

Short answer

8. y= 1a. m= 5.5b.

s= 5
1

3
c. t=−5

1

3
d.

9. a. x= 3, y= 4

b. x= 2, y= 3

c. x=−20, y=−22

d. x= 5, y=−1

10. a. x= 27.27

b. x= 4.03

c. x= 280

11. x= −14

25
a. y= 163

162
b.

x= −195

28
c. x= 12

97
d.

12. x=−0.38, y= 4.08a.
x=−10.71, y=−12.86b.
x= 0.75, y= 0.89c.

13. a. 33− h

b. Total number of human legs = 2h; total number of pet
legs = 4(33− h)

c. 19 humans and 14 pets

Extended response
14. a. 5 weeksi. 10 weeksii.

13 weeksiii. 20 weeksiv.

b. 10 cm

c. 63 cm, 67 cm, 72 cm, 78 cm

15. a. i. (−12, −64)

ii. (−1, −2)

iii. No solution

iv. (−1, 4)

b. No, the graphs in part iii are parallel (they have the same
gradient).

16. a. 25 minutes per kilogram

b. t= 15+ 25k

c. See the table at the foot of the page.*

d. 2 hours, 33 minutes

e. This equation will probably vary for different types of
meat.

f. t= 30+ 45k

g. 4 hours, 38 minutes

17. 250a.
$362.50b.
55c.
R= 6.5nd.
$387.50e.
59f.

200 40
Number of cupcakes

Revenue

Break-even point

Cost

C
o
st

, 
R

ev
en

u
e

10 30 50 70 9060 80

100

200

300

400

C,R

n

g.

18. a. f+ c= 6473, 19.8f+ 14.6c= 109 559.8
b. 2895 full price tickets and 3578 concession tickets

c. C= 43 500+ 5.9x
d. x= f+ c

e. R= 19.8f+ 14.6c
f. Yes, they made a profit of $27 869.10.

2.6 Exam questions
Note: Mark allocations are available with the fully worked
solutions online.
1. D

2. C

3. B

4. C

5. Child ticket = $4.15; adult ticket = $6.20 (to the nearest
5 cents)

*16. c. Weight (g) Cooking time (minutes) Weight (g) Cooking time (minutes)

500 27.5 2250 71.25

750 33.75 2500 77.5
1000 40 2750 83.75

1250 46.25 3000 90

1500 52.5 3250 96.25

1750 58.75 3500 102.5
2000 65 3750 108.75
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