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3.1 Overview
Why learn this?
Mathematical equations are all around us. Learning how to
solve equations lets us work out unknown values. Being able to
manipulate and solve equations has many uses in many fields,
including chemistry, medicine, economics and commerce, to
name just a few.

Being able to solve linear equations is a useful skill for many
everyday tasks. Linear equations can be used when converting
temperature from Celsius to Fahrenheit, when working out
how to balance chemical equations, or when converting
between different currencies. Linear equations can also be used
when working out fuel consumption for a road trip, deciding
on the right dosage of medicine, or budgeting for a holiday.

Any calculation of rates will use some kind of linear equation.
Linear equations can also be used to help predict future trends
involving growth or decay. An understanding of the underlying
principles for solving linear equations can also be applied to
the solution of other mathematical models.

Where to get help

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

eWorkbook

Fully worked

solutions 

to every 

question

Interactivities

Digital 

documents

Video 

eLessons
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Exercise 3.1 Pre-test

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

1. Solve the linear equation
x

3
− 2=−1.

2. Solve the linear equation 0.4x− 2.6= 6.2.

3. MC Select which of the following equations has the solution x= 2.

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

x
= 6D. x2 − x= 1E.

4. Solve the following linear equations.
3x+ 1

4
=−5a.

3− z

2
=−4b.

5. Solve the equation −3(2a− 4)=−12.

6. Dylan is solving the equation 4(y+ 3)=−10. State whether it is true or false that Dylan will calculate
the correct value of y if he subtracts 3 from both sides of the equation then divides both sides by 4.

7. MC Select the correct value for m in the equation 0.4(m− 8)= 0.6.
m=−6.5A. m= 6.5B. m= 7.8C. m= 8.2D. m= 9.5E.

8. MC Select the first step to solve the equation 2x+ 1= 11− 3x.
Add 2x to both sides.A. Add 1 to both sides.B.
Add 3x to both sides.C. Add 11 to both sides.D.
Subtract 3x from both sides.E.

9. Solve the following equations.
5(a+ 2)= 4a+ 12a. 0.2(b− 6)= 5.2+ bb.

10. MC Choose the equation that matches the statement ‘subtracting 6 from 5 multiplied by a certain
number gives a result of −8’.

6− 5x=−8A. 5x− 6=−8B. 5− 6x=−8C.
6x− 5=−8D. −6− 5x=−8E.

11. The cost of renting a car is given by c= 75d+ 0.4k, where d= number of days rented and k= number
of kilometres driven. Toni has $340 to spend on a car for three days. Calculate the total distance she can
travel.

12. Solve the value of x in the statement ‘x is multiplied by 5 and then 4 is subtracted. The result is the
same as three times x minus 10’.

13. MC Select the correct equation in which
y+ b

x+ b
=m is rearranged to make x the subject.

y= 4x+ 3

x
A. x= m− b

y+ b
B. x= y+ b

m
+ bC.

x= y+ b− bm

m
D. x= y

m
E.

TOPIC 3 Linear equations 145

PAGE PROOFS



“c03LinearEquations_PrintPDF” — 2021/8/16 — 14:12 — page 146 — #4

14. MC Select the correct equation in which x(y− 4)= y+ 3 is rearranged to make y the subject.

y= 4x+ 3

x
A. y= 4x+ 3

x− 1
B. y= 3x+ 3C.

y= y+ 3

x
+ 4D. y= y+ 3− 4xE.

15. Rearrange
1

a
= 1

b
+ 1

c
to make:

a the subjecta. b the subject.b.

3.2 Solving linear equations

LEARNING INTENTION

At the end of this subtopic you should be able to:
• recognise inverse operations
• solve multistep equations with pronumerals on one side of the equation
• solve equations with algebraic fractions.

3.2.1 What is a linear equation?
eles-4689

• An equation is a mathematical statement that contains an equals sign (=).
• The expression on the left-hand side of the equals sign has the same value as the expression on the

right-hand side of the equals sign.
• Solving a linear equation means determining a value for the pronumeral that makes the statement true.
• ‘Doing the same thing’ to both sides of an equation (also known as applying the inverse operation)

ensures that the expressions on either side of the equals sign remain equal, or balanced.

WORKED EXAMPLE 1 Using substitution to check equations

For each of the following equations, determine whether x= 10 is a solution.

a.
x+ 2
3

= 6 b. 2x+ 3 = 3x− 7 c. x2 − 2x = 9x− 10

THINK WRITE

a. 1. Substitute 10 for x in the left-hand side of the equation. a. LHS = x+ 2

3

= 10+ 2

3

= 12

3
= 4

2. Write the right-hand side. RHS = 6

3. Is the equation true? Does the left-hand side equal the
right-hand side?

LHS ≠ RHS

4. State whether x= 10 is a solution. x= 10 is not a solution.
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b. 1. Substitute 10 for x in the left-hand side of the equation. b. LHS = 2x+ 3
= 2(10)+ 3
= 23

2. Substitute 10 for x in the right-hand side of the equation. RHS = 3x− 7
= 3(10)− 7
= 23

3. Is the equation true? Does the left-hand side equal the
right-hand side?

LHS = RHS

4. State whether x= 10 is a solution. x= 10 is a solution.

c. 1. Substitute 10 for x in the left-hand side of the equation. c. LHS = x2 − 2x
= 102 − 2(10)
= 100− 20
= 80

2. Substitute 10 for x in the right-hand side of the equation. RHS = 9x− 10
= 9(10)− 10
= 90− 10
= 80

3. Is the equation true? Does the left-hand side equal the
right-hand side?

LHS = RHS

4. State whether x= 10 is a solution. x= 10 is a solution.

Inverse operations

The inverse operation of an operation has the effect of undoing the
original operation.

Operation Inverse operation
+ −
− +
× ÷
÷ ×

3.2.2 Solving multistep equations
eles-4690

• If an equation performs two operations on a pronumeral, it is known as a two-step equation.
• If an equation performs more than two operations on a pronumeral, it is known as a multistep equation.
• To solve multistep equations, first determine the order in which the operations were performed.
• Once the order of operations is determined, perform the inverse of those operations, in the reverse order, to

both sides of the equation. This will keep the equation balanced.
• Each inverse operation must be performed one step at a time.
• These steps can be applied to any equation with two or more steps, as shown in the worked examples that

follow.
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WORKED EXAMPLE 2 Solving equations using inverse operations

Solve the following linear equations.
3x+ 1= 11a. 1− x

3
= 11b.

2x
3

+ x
4
=−11c.

−x− 0.3
2

=−1.1d.

THINK WRITE

a. 1. Subtract 1 from both sides of the equation. a. 3x+ 1 = 11
3x+ 1−1 = 11−1

2. Divide both sides by 3.
3x

3
= 10

3

3. Write the value for x.
Note: It is preferable to write fractions in improper
form rather than as mixed numbers.

x = 10

3

b. 1. Subtract 1 from both sides of the equation. b. 1− x

3
= 11

1− x

3
− 1 = 11− 1

2. Multiply both sides by –3.
−x

3
× (− 3) = 10× (− 3)

3. Write the value for x. x = −30

Alternative method:

b. 1. Subtract 1 from both sides. b. 1− x

3
= 11

1− x

3
−1 = 11−1

2. Multiply both sides by 3.
−x

3
× 3 = 10 × 3

3. Divide both sides by −1.
−x

−1
= 30

−1

4. Write the value for x. x = −30

c. 1. Add like terms to simplify the left-hand side of the
equation. To do this, you will need to find the lowest
common denominator.

c.
2x

3
+ x

4
= −11

2x

3
× 4

4
+ x

4
× 3

3
= −11

8x+ 3x

12
= −11

2. Multiply both sides by 12.
11x

12
× 12 = −11 × 12

3. Divide both sides by 11.
11x

11
= −132

11

4. Write the value for x. x = −12
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d. 1. Multiply both sides of the equation by 2. d.
−x− 0.3

2
= −1.1

−x− 0.3
2

× 2 = −1.1× 2

2. Add 0.3 to both sides. −x − 0.3+ 0.3 = −2.2+ 0.3

3. Divide both sides by −1.
−x

−1
= −1.9

−1

4. Write the value for x. x = 1.9

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

a-d. On a Calculator page,
press:
• MENU
• 3: Algebra
• 1: Solve
Complete the entry
lines as:
solve (3x+ 1= 11, x)

solve(
1− x

3
= 11, x

)
solve(

2x

3
+ x

4
=−11, x

)
solve(−x− 0.3

2
=−1.1, x

)
Press ENTER after
each entry.

a. 3x+ 1 = 11

x =
10

3

b. 1−
x

3
= 11

x = −30

c.
2x

3
+

x

4
= −11

x = −12

d.
−x− 0.3

2
= −1.1

x = 1.9

a-d. On a standard Main
screen, press:
• Action
• Advanced
• Solve
Complete the entry
lines as:
solve (3x+ 1= 11)

solve(
1− x

3
= 11

)
solve(

2x

3
+ x

4
=−11

)
solve(−x− 0.3

2
=−1.1

)
Press EXE after
each entry.
Note: As x is the
only variable in
each equation there
is no need to specify
‘solve for x’, so
the ‘x’ at the end
of each entry line
may be left out. This
only applies if x is
the variable.

3.2.3 Algebraic fractions with the pronumeral in the denominator
eles-4691

• If an equation uses fractions and the pronumeral is in the denominator, there is an extra step involved in
determining the solution.

• Consider the following equation.

4

x
= 3

2

• In order to solve this equation, first multiply both sides by x.

4

x
× x = 3

2
× x

4 = 3x

2
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or
3x

2
= 4

• The pronumeral is now in the numerator, and the equation is easy to solve.

3x

2
= 4

3x = 8

x = 8

3

• Alternatively, the equation can be solved using the equivalent ratios method.

4

x
= 3

2

• This equation can be written as the equivalent ratio.

x

4
= 2

3

• Now the equation can be solved by multiplying both sides by 4.

x

4
× 4 = 2

3
× 4

x = 8

3

WORKED EXAMPLE 3 Solving equations with pronumerals in the denominator

Solve each of the following linear equations.

3
a
= 4

5
a.

5
b
=−2b.

THINK WRITE

a. 1. Write the equation a.
3

a
= 4

5

2. Multiply both sides by a. 3 = 4a

5

3. Multiply both sides by 5. 15 = 4a

4. Divide both sides by 4. a = 15

4

b. 1. Write the equation. b.
5

b
= −2

2. Multiply both sides by b. 5 = −2b

3. Divide both sides by −2.
5

−2
= b or

−5

2
= b
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Resourceseses
Resources

eWorkbook Topic 3 Workbook (worksheets, code puzzle and project) (ewbk-2003)

Digital documents SkillSHEET Solving one-step equations (doc-6150)
SkillSHEET Checking solutions to equations (doc-6151)
SkillSHEET Solving equations (doc-6152)

Video eLesson Solving linear equations (eles-1895)

Interactivities Individual pathway interactivity: Solving linear equations (int-4489)

Using algebra to solve problems (int-3805)

Exercise 3.2 Solving linear equations

Individual pathways

PRACTISE
1, 3, 6, 8, 12, 16, 21, 23, 26, 29

CONSOLIDATE
2, 4, 9, 10, 13, 14, 17, 19, 20, 24,
27, 30

MASTER
5, 7, 11, 15, 18, 22, 25, 28, 31, 32

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

Fluency

1. WE1 For each of the following equations, determine whether x= 6 is a solution.

x+ 3= 7a. 2x− 5= 7b. x2 − 2= 38c.

6

x
+ x= 7d.

2(x+ 1)
7

= 2e. 3− x= 9f.

2. For each of the following equations, determine whether x = 6 is a solution.

x2 + 3x= 39a. 3(x+ 2)= 5(x− 4)b. x2 + 2x= 9x− 6c.

x2 = (x+ 1)2 − 14d. (x− 1)2 = 4x+ 1e. 5x+ 2= x2 + 4f.

3. WE2a Solve each of the following linear equations. Check your answers by substitution.

x− 43= 167a. x+ 286= 516b. 58+ x= 81c.
209− x= 305d. 5x= 185e. 60x= 1200f.

4. WE2b Solve each of the following linear equations. Check your answers by substitution.

5x= 250a.
x

23
= 6b.

x

17
= 26c.

x

9
= 27d. y− 16=−31e. 5.5+ y= 7.3f.

5. WE2c Solve each of the following linear equations. Check your answers by substitution.

y− 7.3= 5.5a. 6y= 14b. 0.9y=−0.05c.
y

5
= 4.3d.

y

7.5
= 23e.

y

8
=−1.04f.

6. Solve each of the following linear equations.

2y− 3= 7a. 2y+ 7= 3b. 5y− 1= 0c.
6y+ 2= 8d. 7+ 3y= 10e. 8+ 2y= 12f.

7. Solve each of the following linear equations.

15= 3y− 1a. −6= 3y− 1b. 6y− 7= 140c.
4.5y+ 2.3= 7.7d. 0.4y− 2.7= 6.2e. 600y− 240= 143f.
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8. Solve each of the following linear equations.

3− 2x= 1a. −3x− 1= 5b. −4x− 7=−19c.
1− 3x= 19d. −5− 7x= 2e. −8− 2x=−9f.

9. Solve each of the following linear equations.

9− 6x=−1a. −5x− 4.2= 7.4b. 2= 11− 3xc.
−3=−6x− 8d. −1= 4− 4xe. 35− 13x=−5f.

10. Solve each of the following linear equations.

7− x= 8a. 8− x= 7b. 5− x= 5c.
5− x= 0d. 15.3= 6.7− xe. 5.1= 4.2− xf.

11. Solve each of the following linear equations.

9− x= 0.1a. 140− x= 121b. −30− x=−4c.
−5=−6− xd. −x+ 1= 2e. −2x− 1= 0f.

12. Solve each of the following linear equations.
x

4
+ 1= 3a.

x

3
− 2=−1b.

x

8
= 1

2
c.

− x

3
= 5d. 5− x

2
=−8e. 4− x

6
= 11f.

13. Solve each of the following linear equations.
2x

3
= 6a.

5x

2
=−3b. −3x

4
=−7c. −8x

3
= 6d.

2x

7
=−2e. −3x

10
=−1

5
f.

14. Solve each of the following linear equations.
z− 1

3
= 5a.

z+ 1

4
= 8b.

z− 4

2
=−4c.

6− z

7
= 0d.

3− z

2
= 6e.

−z− 50

22
=−2f.

15. Solve each of the following linear equations.
z− 4.4

2.1
=−3a.

z+ 2

7.4
= 1.2b.

140− z

150
= 0c.

−z− 0.4
2

=−0.5d.
z− 6

9
=−4.6e.

z+ 65

73
= 1f.

16. Solve each of the following linear equations.
5x+ 1

3
= 2a.

2x− 5

7
= 3b.

3x+ 4

2
=−1c.

4x− 13

9
=−5d.

4− 3x

2
= 8e.

1− 2x

6
=−10f.

17. Solve each of the following linear equations.
−5x− 3

9
= 3a.

−10x− 4

3
= 1b.

4x+ 2.6
5

= 8.8c.

5x− 0.7
−0.3

=−3.1d.
1− 0.5x

4
=−2.5e.

−3x− 8

14
= 1

2
f.

18. WE3 Solve each of the following linear equations.
2

x
= 1

2
a.

3

x
= 7b.

−4

x
= 7

2
c.

5

x
= −3

4
d.

0.4
x
= 9

2
e.

8

x
= 1f.
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19. Solve each of the following linear equations.
−4

x
= 2

3
a.

−6

x
= −4

5
b.

1.7
x
= 1

3
c.

6

x
=−1d.

4

x
= −15

22
e.

50

x
= −35

43
f.

20. MC Answer the following questions.

a. Determine the solution to the equation 82− x= 44.
A. x= 126 B. x=−126 C. x= 122 D. x= 38 E. x= 22

b. Determine the solution to the equation 5x− 12=−62.
A. x=−14.8 B. x= 14.8 C. x= 10 D. x=−10 E. x= 62

c. Determine the solution to the equation
x− 1

2
= 5.3.

A. x= 9.6 B. x= 10.6 C. x= 11.6 D. x= 2 E. x= 5

21. Solve each of the following linear equations.

3a+ 7= 4a. 5− b=−5b. 4c− 4.4= 44c.

d− 4

67
= 0d. 5− 3e=−10e.

2f

3
= 8f.

22. Solve each of the following linear equations.

100= 6g+ 4.2a.
h+ 2

6
= 5.5b. 452i− 124=−98c.

6j− 1

17
= 0d.

12− k

5
= 4e.

l− 5.2
3.4

= 1.5f.

Understanding

23. Write each of the following worded statements as a mathematical sentence and then solve for the
unknown value.

a. Seven is added to the product of x and 3, which gives the result of 4.

b. Four is divided by x and this result is equivalent to
2

3
.

c. Three is subtracted from x and this result is divided by 12 to give 25.

24. Driving lessons are usually quite expensive, but a discount of $15 per lesson is given if a family member
belongs to the automobile club.
If 10 lessons cost $760 after the discount, calculate the cost of each lesson before the discount.

25. Anton lives in Australia. His friend Utan lives in the USA. Anton’s home town of Horsham experienced one
of the hottest days on record with a temperature of 46.7 °C. Utan said that his home town had experienced a
day hotter than that, with the temperature reaching 113 °F.

The formula for converting Celsius to Fahrenheit is F= 9

5
C+ 32. State whether Utan was correct. Show full

working.

Reasoning

26. If the expression
12

x− 4
always results in a positive integer value, explain how you would determine the

possible values for x.
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27. Santo solved the linear equation 9= 5− x. His second step was to divide both sides by −1. Trudy, his
mathematics buddy, said she multiplied both sides by −1. Explain why they are both correct.

28. Determine the mistake in the following working and explain what is wrong.

x

5
− 1 = 2

x− 1 = 10
x = 11

Problem solving

29. Sweet-tooth Sami goes to the corner store and buys an equal number of 25-cent and 30-cent lollies for a total
of $16.50. Determine the amount of lollies he bought.

30. In a cannery, cans are filled by two machines that together produce 16 000 cans during an 8-hour shift. If the
newer machine of the two produces 340 more cans per hour than the older machine, evaluate the number of
cans produced by each machine in an eight-hour shift.

31. General admission to a music festival is $55 for an adult ticket, $27 for a child and $130 for a family of two
adults and two children.

a. Evaluate how much you would save by buying a family ticket instead of two adult and two child tickets.
b. Determine if it is worthwhile buying a family ticket if a family has only one child.

32. A teacher asks her students to determine the value of n in the diagram shown. U se your knowledge of linear
equations to solve this problem.

18

5n + 2

3n – 6

150
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3.3 Solving linear equations with brackets

LEARNING INTENTION

At the end of this subtopic you should be able to:
• solve equations involving brackets.

3.3.1 Linear equations with brackets
eles-4692

• Consider the equation 3(x+ 5)= 18. There are two methods for solving this equation.

Method 1: Method 2:

Start by dividing both sides by 3.
3(x+ 5)

3
= 18

3
x+ 5 = 6

x = 1

Start by expanding the brackets.

3(x + 5) = 18

3x + 15 = 18

3x = 3  

x = 1  

• In this case, method 1 works well because 3 divides exactly into 18.
• Now try the equation 7 (x+ 2)= 10.

Method 1: Method 2:

Start by dividing both sides by 7.
7(x+ 2)

7
= 10

7

x+ 2 = 10

7
x = −4

7

Start by expanding the brackets.

7(x + 2) = 10

7x + 14 = 10

  7x = −4

−4
x =

7

• In this case, method 2 works well because it avoids the addition or subtraction of fractions.
• For each equation you need to solve, try both methods and choose the method that works best.

WORKED EXAMPLE 4 Solving equations with brackets

Solve each of the following linear equations.
7(x− 5)= 28a. 6(x+ 3)= 7b.

THINK WRITE

a. 1. 7 is a factor of 28, so it will be easier to
divide both sides by 7.

a. 7(x− 5) = 28
7(x− 5)

7
= 28

7

2. Add 5 to both sides. x− 5 = 4

3. Write the value of x. x = 9

b. 1. 6 is not a factor of 7, so it will be easier to
expand the brackets first.

b.

6(x + 3) = 7

6x + 18 = 7
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2. Subtract 18 from both sides. 6x+ 18 = 7− 18
6x = −11

3. Divide both sides by 6. x = 11

6

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

a−b. In a new problem,
on a Calculator page,
press:
• MENU
• 3: Algebra
• 1: Solve
Complete the entry
lines as:
solve
(7 (x− 5)= 28, x)
solve
(6 (x+ 3)= 7, x)
Press ENTER
after each entry.

a−b.

a. 7 (x− 5) = 28
x = 9

b. 6(x+ 3) = 7

x = −
11

6

a−b. On the Main screen,
press:
• Action
• Advanced
• Solve
Complete the entry
lines as:
solve
(7 (x− 5)= 28)
solve (6 (x+ 3)= 7)
Press EXE after
each entry.

a−b.

a. 7 (x− 5) = 28
x = 9

b. 6 (x+ 3) = 7

x = −
11

6

Resourceseses
Resources

eWorkbook Topic 3 Workbook (worksheets, code puzzle and project) (ewbk-2003)

Digital document SkillSHEET Expanding brackets (doc-10827)

Interactivities Individual pathway interactivity: Solving linear equations with brackets (int-4490)

Linear equations with brackets (int-6039)

Exercise 3.3 Solving linear equations with brackets

Individual pathways

PRACTISE
1, 3, 5, 11, 13, 16

CONSOLIDATE
2, 7, 9, 12, 14, 17

MASTER
4, 6, 8, 10, 15, 18

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

Fluency

1. WE4 Solve each of the following linear equations.

5(x− 2)= 20a. 4(x+ 5)= 8b. 6(x+ 3)= 18c.
5(x− 41)= 75d. 8(x+ 2)= 24e. 3(x+ 5)= 15f.
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2. Solve each of the following linear equations.

5(x+ 4)= 15a. 3(x− 2)=−12b. 7(x− 6)= 0c.
−6(x− 2)= 12d. 4(x+ 2)= 4.8e. 16(x− 3)= 48f.

3. Solve each of the following linear equations.

6(b− 1)= 1a. 2(m− 3)= 3b. 2(a+ 5)= 7c.
3(m+ 2)= 2d. 5(p− 2)=−7e. 6(m− 4)=−8f.

4. Solve each of the following linear equations.

−10(a+ 1)= 5a. −12(p− 2)= 6b. −9(a− 3)=−3c.
−2(m+ 3)=−1d. 3(2a+ 1)= 2e. 4(3m+ 2)= 5f.

5. Solve each of the following linear equations.

9(x− 7)= 82a. 2(x+ 5)= 14b. 7(a− 1)= 28c.
4(b− 6)= 4d. 3(y− 7)= 0e. −3(x+ 1)= 7f.

6. Solve each of the following linear equations.

−6(m+ 1)=−30a. −4(y+ 2)=−12b. −3(a− 6)= 3c.
−2(p+ 9)=−14d. 3(2m− 7)=−3e. 2(4p+ 5)= 18f.

7. Solve each of the following linear equations. Round the answers to 3 decimal places where appropriate.

2(y+ 4)=−7a. 0.3 (y+ 8)= 1b. 4(y+ 19)=−29c.
7(y− 5)= 25d. 6(y+ 3.4)= 3e. 7(y− 2)= 8.7f.

8. Solve each of the following linear equations. Round the answers to 3 decimal places where appropriate.

1.5(y+ 3)= 10a. 2.4(y− 2)= 1.8b. 1.7(y+ 2.2)= 7.1c.
−7(y+ 2)= 0d. −6(y+ 5)=−11e. −5(y− 2.3)= 1.6f.

9. MC Select the best first step for solving the equation 7(x− 6)= 23.

Add 6 to both sides.A. Subtract 7 from both sides.B. Divide both sides by 23.C.
Expand the brackets.D. Multiply both sides by 7.E.

10. MC Select which one of the following is closest to the solution for the equation 84(x− 21)= 782.

x= 9.31A. x= 9.56B. x= 30.31C.
x=−11.69D. x= 30.32E.

Understanding

11. In 1974 a mother was 6 times as old as her daughter. If the mother
turned 50 in the year 2000, calculate the year in which the mother’s
age was double her daughter’s age.

12. New edging is to be placed around a rectangular children’s playground.
The width of the playground is x metres and the length is 7 metres
longer than the width.

a. Write down an expression for the perimeter of the playground. Write
your answer in factorised form.

b. If the amount of edging required is 54 m, determine the dimensions
of the playground.

Reasoning

13. Explain the two possible methods for solving equations in factorised form.

14. Juanita is solving the equation 2(x− 8)= 10. She performs the following operations to both sides of the
equation in order: + 8, ÷ 2. Explain why Juanita will not find the correct value of x using her order of
inverse operations, then solve the equation correctly.
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15. As your first step to solve the equation 3(2x− 7)= 18, you are given three options:
• Expand the brackets on the left-hand side.
• Add 7 to both sides.
• Divide both sides by 3.

Explain which of these options is your least preferred.

Problem solving

16. Five times the sum of four and an unknown number is equal to 35. Evaluate the value of the unknown
number.

17. Oscar earns $55 more than Josue each week, but Hector earns
three times as much as Oscar. If Hector earns $270 a week,
determine how much Oscar and Josue earn each week.

18. A school wants to hire a bus to travel to a football game. The bus
will take 28 passengers, and the school will contribute $48 towards
the cost of the trip. The price of each ticket is $10. If the hiring of
the bus is $300+ 10% of the total cost of all the tickets, evaluate
the cost per person.

3.4 Solving linear equations with pronumerals on
both sides
LEARNING INTENTION

At the end of this subtopic you should be able to:
• solve equations by collecting pronumerals on one side of the equation before solving.

3.4.1 Linear equations with pronumerals on both sides
eles-4693

• If pronumerals occur on both sides of an equation, the first step in solving the equation is to move all of the
pronumerals so that they appear on only one side of the equation.

• When solving equations, it is important to remember that whatever you do to one side of an equation you
must also do to the other side.

WORKED EXAMPLE 5 Solving equations with pronumerals on both sides

Solve each of the following linear equations.
5y= 3y+ 3a. 7x+ 5= 2− 4xb.
3(x+ 1)= 14− 2xc. 2(x+ 3)= 3(x+ 7)d.

THINK WRITE

a. 1. 3y is smaller than 5y. This means it is easiest
to subtract 3y from both sides of the equation.

a. 5y = 3y+ 3
5y− 3y = 3y+ 3− 3y

2y = 3

2. Divide both sides by 2. y = 3

2
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b. 1. −4x is smaller than 7x. This means it is
easiest to add 4x to both sides of the equation.

b. 7x+ 5 = 2− 4x
7x+ 5+ 4x = 2− 4x+ 4x

11x+ 5 = 2

2. Subtract 5 from both sides. 11x+ 5− 5 = 2− 5
11x = −3

3. Divide both sides by 11. x = −3

11

c. 1. Expand the brackets. c.

2. −2x is smaller than 3x. This means it is
easiest to add 2x to both sides of the equation.

3. Subtract 3 from both sides.

4. Divide both sides by 5.

3(x + 1) = 14 − 2x

3x + 3 = 14 − 2x

3x + 3 + 2x = 14 − 2x + 2x

5x + 3 = 14

5x + 3 − 3 = 14 − 3

5x = 11

x =
11

5

d. 1. Expand the brackets. d.

2(x + 3) = 3(x + 7)

2x + 6 = 3x + 21

2x + 6 − 2x = 3x + 21 − 2x

6 = x + 21

6 − 21 = x + 21 − 21

−15 = x

x = −15

2. 2x is smaller than 3x. This means it is easiest
to subtract 2x from both sides of the equation.

3. Subtract 21 from both sides.

4. Write the answer with the pronumeral written
on the left-hand side.

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

a-d. In a new problem,
on a Calculator page,
press:
• MENU
• 3: Algebra
• 1: Solve
Complete the entry
lines as:
solve (5y= 3y+ 3, y)
solve (7x+ 5= 2−
4x, x)
solve (3(x+ 1)=
14− 2x, x)
solve (2(x+ 3)=
3(x+ 7), x)
Press ENTER after
each entry.

a. y=
3

2

b. x=
−3

11

c. x=
11

5
d. x=−15

a-d. On the Main screen,
press:
• Action
• Advanced
• Solve
Complete the entry
lines as:
solve (5y= 3y+ 3, y)
solve (7x+ 5= 2−
4x, x)
solve (3(x+ 1)= 14−
2x, x)
solve (2(x+ 3)= 3(x+
7), x)
Press EXE after each
entry. Note: If the
variable is not x, it must
be specified. a. y=

3

2

b. x=
−3

11

c. x=
11

5
d. x=−15
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DISCUSSION

Draw a diagram that could represent 2x+ 4= 3x+ 1.

Resourceseses
Resources

eWorkbook Topic 3 Workbook (worksheets, code puzzle and project) (ewbk-2003)

Digital document SkillSHEET Simplifying like terms (doc-10828)

Video eLesson Solving linear equations with pronumerals on both sides (eles-1901)

Interactivity Individual pathway interactivity: Solving linear equations with pronumerals on both
sides (int-4491)

Exercise 3.4 Solving linear equations with pronumerals on
both sides

Individual pathways

PRACTISE
1, 3, 5, 8, 12, 14, 17

CONSOLIDATE
2, 6, 10, 13, 15, 18

MASTER
4, 7, 9, 11, 16, 19, 20

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

Fluency

1. WE5a Solve each of the following linear equations.

5y= 3y− 2a. 6y=−y+ 7b. 10y= 5y− 15c.
25+ 2y=−3yd. 8y= 7y− 45e. 15y− 8=−12yf.

2. Solve each of the following linear equations.

7y=−3y− 20a. 23y= 13y+ 200b. 5y− 3= 2yc.
6− 2y=−7yd. 24− y= 5ye. 6y= 5y− 2f.

3. MC Select the first step for solving the equation 3x+ 5=−4− 2x.

Add 3x to both sides.A. Add 5 to both sides.B. Add 2x to both sides.C.
Subtract 2x from both sides.D. Divide both sides by 3.E.

4. MC Select the first step for solving the equation 6x− 4= 4x+ 5.

Subtract 4x from both sides.A. Add 4x to both sides.B. Subtract 4 from both sides.C.
Add 5 to both sides.D. Divide both sides by 6.E.

5. WE5b Solve each of the following linear equations.

2x+ 3= 8− 3xa. 4x+ 11= 1− xb. x− 3= 6− 2xc.
4x− 5= 2x+ 3d. 3x− 2= 2x+ 7e. 7x+ 1= 4x+ 10f.

6. Solve each of the following linear equations.

5x+ 3= x− 5a. 6x+ 2= 3x+ 14b. 2x− 5= x− 9c.
10x− 1=−2x+ 5d. 7x+ 2=−5x+ 2e. 15x+ 3= 7x− 3f.

7. Solve each of the following linear equations.

x− 4= 3x+ 8a. 2x+ 9= 7x− 1b. −2x+ 7= 4x+ 19c.
−3x+ 2=−2x− 11d. 11− 6x= 18− 5xe. 6− 9x= 4+ 3xf.
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8. MC Determine the solution to 5x+ 2= 2x+ 23.

x= 3A. x=−3B. x= 5C. x= 7D. x=−5E.

9. MC Determine the solution to 3x− 4= 11− 2x.

x= 15A. x= 7B. x= 3C. x= 5D. x=−3E.

10. WE5c,d Solve each of the following.

5(x− 2)= 2x+ 5a. 7(x+ 1)= x− 11b. 2(x− 8)= 4xc.
3(x+ 5)= xd. 6(x− 3)= 14− 2xe. 9x− 4= 2(3− x)f.

11. Solve each of the following.

4(x+ 3)= 3(x− 2)a. 5(x− 1)= 2(x+ 3)b. 8(x− 4)= 5(x− 6)c.
3(x+ 6)= 4(2− x)d. 2(x− 12)= 3(x− 8)e. 4(x+ 11)= 2(x+ 7)f.

Understanding

12. Aamir’s teacher gave him the following algebra problem and told him to solve it.

3x+ 7= x2 + k= 7x+ 15

Suggest how you can you help Aamir calculate the value of k.

13. A classroom contained an equal number of boys and girls. Six girls left to play hockey, leaving twice as
many boys as girls in the classroom. Determine the original number of students present.

Reasoning

14. Express the information in the diagram shown as an equation, then show that n= 29 is the solution.

150 – 31n

20n + 50

n – 36

–98

n – 36

n – 36

15. The block shown has a width of 1 unit and length of
(x + 1) units.

x

1 unita. Draw two rectangles with different sizes, each using 3
of the blocks shown.

b. Show that the areas of both of the rectangles you have drawn using the blocks shown are the same.
Explain how the areas of these rectangles relate to expanding brackets.

16. Explain what the difficulty is when trying to solve the equation 4(3x− 5)= 6(4x+ 2) without expanding the
brackets first.

Problem solving

17. This year Tom is 4 times as old as his daughter. In 5
years’ time he will be only 3 times as old as his daughter.
Determine the age of Tom and his daughter now.

18. If you multiply an unknown number by 6 and then add 5, the
result is 7 less than the unknown number plus 1, multiplied
by 3. Evaluate the unknown number.
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19. You are looking into getting a business card printed for your new game store. A local printing company
charges $250 for the materials and an hourly rate for labour of $40.

a. If h is the number of hours of labour required to print the cards, construct an equation for the cost of the
cards, C.

b. You have budgeted $1000 for this printing job. Determine the number of hours of labour that you can
afford. Give your answer to the nearest minute.

c. The company estimates that it can print 1000 cards an hour. Determine the number of cards that you can
afford to get printed with your current budget.

d. An alternative to printing is photocopying. The company charges 15 cents per side for the first 10 000
cards, then 10 cents per side for additional cards. Determine the cheaper option to get 18 750 single-sided
cards made. Determine how much cheaper this is than the other option.

20. A local games arcade offers its regular
customers the following deal. For a monthly
fee of $40, players can play 25 $2 games
of their choice. Extra games cost $2 each.
After a player has played 50 games in a
month, all further games are $1.

a. If Iman has $105 to spend in a month,
determine the number of games she can
play if she takes up the special deal.

b. Determine the amount of money Iman
will save by taking up the special deal
compared to playing the same number of
games at $2 a game.

3.5 Solving problems with linear equations

LEARNING INTENTION

At the end of this subtopic you should be able to:
• define a pronumeral and write an equation to represent a problem
• solve a problem and answer the question (or questions) posed in the problem.

3.5.1 Solving problems with linear equations
eles-4694

• When pronumerals are not provided in a problem, you need to introduce a pronumeral to the problem.
• When translating a worded problem into an equation, make sure that the order of the operations is

presented correctly.
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WORKED EXAMPLE 6 Translating worded expressions into linear equations

Write linear equations for each of the following statements, using x to represent the unknown value.
Solve the equations.
a. Three more than seven times a certain number is zero. Determine the number.
b. The sum of three consecutive integers is 102. Determine the three numbers.
c. The difference between two numbers is 11. Determine the numbers if, when eight is added to each

of the two numbers, the larger result will be double the value of the smaller result.

THINK WRITE

a. 1. Let x be the number. a. x= unknown number

2. 7 times the number is 7x. Increasing the
value of 7x by 3 gives 7x+ 3. This expression
equals 0. Write the equation.

7x+ 3 = 0

3. Solve the equation using inverse operations. 7x+ 3 – 3 = 0 – 3
7x

7
= – 3

7

4. Write the value for x. x = –3

7

b. 1. Let x be the first number. b. x= smallest number

2. The next two consecutive integers are (x + 1)
and (x + 2). The sum of all three integers
equals 102. Write the equation.

x+ (x+ 1)+ (x+ 2) = 102

3. Solve the equation using inverse operations. 3x+ 3 – 3 = 102 – 3
3x

3
= 99

3

x = 33

4. Write the value for x and the next 2 integers. The three numbers are 33, 34 and 35.

c. 1. Let x be the larger number. c. x= larger number

2. The difference between the 2 numbers is 11.
This means the smaller number is 11 less
than x. Write this as (x− 11).

(x− 11)= smaller number

3. Increasing both numbers by 8 makes the
larger number (x+ 8) and the smaller number
(x− 11+ 8).

(x+ 8) = 2 (x – 11 + 8)
x+ 8 = 2 (x – 3)

The larger number becomes double the
smaller number.

4. Solve the equation using inverse operations. x+ 8− 8 = 2x – 6− 8
x− x = 2x − 14 – x

0 + 14 = x− 14 + 14
x = 14

5. Write the value of x and the other number. The two numbers are 14 and 3.
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WORKED EXAMPLE 7 Solving problems using linear equations

A taxi charges $3.60 plus $1.38 kilometre for any trip in
Melbourne. If Elena’s taxi ride cost $38.10, calculate the
distance she travelled.

THINK WRITE

1. The distance travelled by Elena has to be
found. Define the pronumeral.

Let x= the distance travelled (in kilometres).

2. It costs 1.38 to travel 1 kilometre, so the cost to
travel x kilometres = 1.38x. The fixed cost
is $3.60. Write an expression for the total cost.

Total cost = 3.60+ 1.38x

3. Let the total cost = 38.10. 3.60+ 1.38x = 38.10

4. Solve the equation. 3.60+ 1.38x = 38.10

1.38x = 34.50

x = 34.50

1.38
= 25

5. Write the solution in words. Elena travelled 25 kilometres.

WORKED EXAMPLE 8 Solving problems using linear equations

In a basketball game, Hao scored 5 more points than Seve. If they
scored a total of 27 points between them, calculate how many
points each of them scored.

THINK WRITE

1. Define the pronumeral. Let Seve’s score be x.

2. Hao scored 5 more than Seve. Write an
expression for Hao’s score.

Hao’s score is x+ 5.

3. Hao and Seve scored a total of 27 points.
Write this as an equation.

x+ (x+ 5) = 27

4. Solve the equation. 2x+ 5 = 27
2x = 22
x = 11
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5. Since x= 11, Seve’s score is 11. Substitute
this into the expression to work out Hao’s
score.

Hao’s score = x+ 5
= 11+ 5
= 16

6. Write the answer in words. Seve scored 11 points and Hao scored 16 points.

WORKED EXAMPLE 9 Solving problems using linear equations

A collection of 182 marbles is owned by four friends. Pat has twice the number of marbles that
Quentin has, and Rachel has 20 fewer marbles than Pat. If Sam has two-thirds the number of marbles
that Rachel has, determine who has the second-largest number of marbles.

THINK WRITE

a. 1. Let p represent the number of marbles
Pat has.

p= number of Pat’s marbles

Pat has twice the number of marbles
that Quentin has.

(
p

2

)
= number of Quentin’s marbles

Rachel has 20 fewer marbles than Pat. p− 20= number of Rachael’s marbles

Sam has
2

3
of the number of marbles

that Rachel has.

2

3
(p− 20)= number of Sam’s marbles

2. Let the sum of all marbles equal 182. p+
(

p

2

)
+ (p− 20)+ 2

3
(p− 20) = 182

3. Simplify the left-hand side of the equation
by adding like terms.

p+ p

2
+ p+ 2p

3
− 20− 40

3
= 182

6p

6
+ 3p

6
+ 6p

6
+ 4p

6
− 120

6
− 80

6
= 182

4. Solve using inverse operations.
19p− 200

6
× 6 = 182 × 6

19p− 200 + 200 = 1092 + 200

19p

19
= 1292

19
p = 68

5. Calculate the number of marbles that
each friend has.

Pat has 68 marbles.

Quentin has
68

2
= 34 marbles.

Rachel has 68− 20 = 48 marbles.

Sam has
2

3
× 48 = 32 marbles.

6. Write down the second-highest number
of marbles and the name of the person
with that number of marbles.

Rachel has the second-highest number of
marbles. She has 48 marbles.
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DISCUSSION

Why is it important to define the pronumeral when using a linear equation to solve a problem?

Resourceseses
Resources

eWorkbook Topic 3 Workbook (worksheets, code puzzle and project) (ewbk-2003)

Digital document SkillSHEET Writing equations from worded statements (doc-10826)

Interactivity Individual pathway interactivity: Solving problems with linear equations (int-4492)

Exercise 3.5 Solving problems with linear equations

Individual pathways

PRACTISE
1, 3, 7, 11, 12, 16

CONSOLIDATE
2, 4, 8, 9, 13, 17

MASTER
5, 6, 10, 14, 15, 18

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

Fluency

1. WE6 Write linear equations for each of the following statements, using x to represent the unknown, without
solving the equations.

a. When 3 is added to a certain number, the answer is 5.
b. Subtracting 9 from a certain number gives a result of 7.
c. Multiplying a certain number by 7 gives 24.
d. A certain number divided by 5 gives a result of 11.
e. Dividing a certain number by 2 equals −9.

2. Write linear equations for each of the following statements, using x to represent the unknown, without solving
the equations.

a. Subtracting 3 from 5 times a certain number gives a result of −7.
b. When a certain number is subtracted from 14 and the result is then multiplied by 2, the final result is −3.
c. When 5 is added to 3 times a certain number, the answer is 8.
d. When 12 is subtracted from 2 times a certain number, the result is 15.
e. The sum of 3 times a certain number and 4 is divided by 2. This gives a result of 5.

3. MC Select the equation that matches the following statement.
A certain number, when divided by 2, gives a result of −12.

x= −12

2
A. 2x=−12B.

x

2
=−12C.

x

12
=−2D.

2

x
= 12E.

4. MC Select the equation that matches the following statement.
Dividing 7 times a certain number by −4 equals 9.

x

−4
= 9A.

−4x

7
= 9B.

7+ x

−4
= 9C.

7x

−4
= 9D.

7x

−4
=−9E.

5. MC Select the equation that matches the following statement.
Subtracting twice a certain number from 8 gives 12.

2x− 8= 12A. 8− 2x= 12B. 2 − 8x= 12C. 8− (x+ 2)= 12D. 2 (8− x)= 12E.
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6. MC Select the equation that matches the following statement.
When 15 is added to a quarter of a number, the answer is 10.

15+ 4x= 10A. 10= x

4
+ 15B.

x+ 15

4
= 10C. 15+ 4

x
= 10D. 15= x

4
+ 10E.

Understanding

7. When a certain number is added to 3 and the result is multiplied by 4, the answer is the same as when that
same number is added to 4 and the result is multiplied by 3. Determine the number.

8. WE7 John is three times as old as his son Jack. The sum of their ages is 48. Calculate how old John is.

9. In one afternoon’s shopping Seedevi spent half as much money as Georgia, but $6 more than Amy. If the
three of them spent a total of $258, calculate how much Seedevi spent.

10. The rectangular blocks of land shown have the same area. Determine the dimensions of each block and use
these dimensions to calculate the area.

x + 5

20

x

30

Reasoning

11. WE 8 A square pool is surrounded by a paved area that is 2 metres wide. If the area of the paving is 72 m2,
determine the length of the pool. Show all working.

2m

12. Maria is paid $11.50 per hour plus $7 for each jacket that she sews. If she earned $176 for a particular
eight-hour shift, determine the number of jackets she sewed during that shift.

13. Mai hired a car for a fee of $120 plus $30 per day. Casey’s rate for his car hire was $180 plus $26 per day. If
their final cost and rental period is the same for both Mai and Casey, determine the rental period.

14. WE9 The cost of producing an album on CD is quoted as $1200 plus $0.95
per CD. If Maya has a budget of $2100 for her debut album, determine the
number of CDs she can make.
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15. Joseph wants to have some flyers for his grocery business delivered. Post Quick quotes a price of $200 plus
50 cents per flyer, and Fast Box quotes $100 plus 80 cents per flyer.

a. If Joseph needs to order 1000 flyers, determine the distributor that would be cheaper to use.
b. Determine the number of flyers that Joseph need to get delivered for the cost to be the same for either

distributor.

Problem solving

16. A certain number is multiplied by 8 and then 16 is subtracted. The result is the same as 4 times the original
number minus. Evaluate the number.

17. Carmel sells three different types of healthy drinks: herbal, vegetable
and citrus fizz. In an hour she sells 4 herbal, 3 vegetable and 6 citrus fizz
drinks for $60.50.
In the following hour she sells 2 herbal, 4 vegetable and 3 citrus fizz
drinks. In the third hour she sells 1 herbal, 2 vegetable and 4 citrus.
The total amount in cash sales for the three hours is $136.50.
Carmel made $7 less in the third hour than she did in the second hour
of sales.
Evaluate Carmel’s sales in the fourth hour if she sells 2 herbal,
3 vegetable and 4 citrus fizz drinks.

18. A rectangular swimming pool is surrounded by a path that is enclosed
by a pool fence. All measurements given are in metres and are not
to scale in the diagram shown.

a. Write an expression for the area of the entire fenced-off section.
b. Write an expression for the area of the path surrounding the pool.
c. If the area of the path surrounding the pool is 34 m2, evaluate the

dimensions of the swimming pool.
d. Determine the fraction of the fenced-off area taken up by the pool.

Fence

52

x + 2

x + 4

3.6 Rearranging formulas

LEARNING INTENTION

At the end of this subtopic you should be able to:
• rearrange formulas with two or more pronumerals to make only one of the pronumerals the subject.

3.6.1 Rearranging formulas
eles-4695 • Formulas are equations that are used for specific purposes. They are generally written in terms of two or

more pronumerals (also known as ‘variables’).
• One pronumeral is usually written on the left of the equals sign. This pronumeral is called the subject.
• Solving a linear equation requires finding a value for the pronumeral (or pronumerals), but rearranging

formulas does not. For this reason formulas are defined as literal equations.
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Inverse operations

When rearranging formulas, use inverse operations in reverse order, just as you do when you
are solving linear equations.

For example, C= 2𝜋r is a formula describing the relationship of the circumference of a circle
(C) to its radius (r). To make r the subject of this formula, the following steps are required:

Divide both sides by 2𝜋. C = 2𝜋r

C

2𝜋
= 2𝜋r

2𝜋
C

2𝜋
= r

Now r is the subject. r= C

2𝜋

DISCUSSION

In pairs, share some formulas that you know. Discuss each of the formulas by thinking about why we need
them, how and when they are used in the real world, and why rearranging the pronumerals in these formulas
can be helpful.

WORKED EXAMPLE 10 Rearranging formulas

Rearrange each formula to make x the subject.
y= kx+ma. 6( y+ 1)= 7(x− 2)b.

THINK WRITE

a. 1. Subtract m from both sides. a. y = kx+m
y−m = kx

2. Divide both sides by k.
y−m

k
= kx

k
y−m

k
= x

3. Rewrite the equation so that x is on the
left-hand side.

x= y−m

k

b. 1. Expand the brackets. b.

6(y + 1) = 7(x − 2)

6y + 6 = 7x − 14

6y + 20 = 7x

6y + 20

7
= x

6y + 20

7
=x

2. Add 14 to both sides.

3. Divide both sides by 7.

4. Rewrite the equation so that x is on the left-
hand side.
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TI | THINK DISPLAY/WRITE CASIO | THINK DISPLAY/WRITE

a−b. In a new problem,
on a Calculator page,
press:
• MENU
• 3: Algebra
• 1: Solve

Complete the entry
lines as:
solve(
y= k× x+m, x

)
solve (6(y+ 1)=
7(x− 2), x)
Press ENTER
after each entry.

a−b.

x=
y−m

k

x=
6y

7
+

20

7

a−b. On the Main
screen, press:
• Action
• Advanced
• Solve

Complete the entry
lines as:
solve(
y= k× x+m, x

)
solve (6(y+ 1)=
7(x− 2), x)

Press EXE after
each entry.

a−b.

x=
y−m

k

x=
6y

7
+

20

7

WORKED EXAMPLE 11 Solving literal equations

a. If g= 6d− 3, solve for d.
b. Solve for v, given that a= v−u

t
.

THINK WRITE

a. 1. Add 3 to both sides. a. g= 6d− 3
g+ 3= 6d

2. Divide both sides by 6.
g+ 3

6
= d

3. Rewrite the equation so that d is on the
left-hand side.

d= g+ 3

6

b. 1. Multiply both sides by t. b. a= v− u

t
t= v− u

2. Add u to both sides. at+ u= v

3. Rewrite the equation so that v is on the
left-hand side.

v= at+ u

Resourceseses
Resources

eWorkbook Topic 3 Workbook (worksheets, code puzzle and project) (ewbk-2003)

Digital document SkillSHEET Transposing and substituting into a formula (doc-10829)

Interactivities Individual pathway interactivity: Rearranging formulas (int-4493)

Rearranging formulas (int-6040)
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Exercise 3.6 Rearranging formulas

Individual pathways

PRACTISE
1, 3, 6, 8, 11

CONSOLIDATE
2, 4, 7, 9, 12

MASTER
5, 10, 13

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

Fluency

1. WE10 Rearrange each formula to make x the subject.

y= axa. y= ax+ bb.
y= 2ax− bc. y+ 4= 2x− 3d.
6(y+ 2)= 5(4− x)e. x(y− 2)= 1f.

2. Rearrange each formula to make x the subject.

x(y− 2)= y+ 1a. 5x− 4y= 1b.
6(x+ 2)= 5(x− y)c. 7(x− a)= 6x+ 5ad.
5(a− 2x)= 9(x+ 1)e. 8(9x− 2)+ 3= 7(2a− 3x)f.

3. WE11 For each of the following, make the variable shown in brackets the subject of the formula.

g= 4P− 3 (P)a. f= 9c

5
(c)b.

f= 9c

5
+ 32 (c)c. v= u+ at (t)d.

4. For each of the following, make the variable shown in brackets the subject of the formula.

d= b2 − 4ac (c)a. m= y− k

h
(y)b.

m= y− a

x− b
(a)c. m= y− a

x− b
(x)d.

5. For each of the following, make the variable shown in brackets the subject of the formula.

C= 2𝜋
r

(r)a. f= ax+ by (x)b.

s= ut+ 1

2
at2 (a)c. F= GMm

r2
(G)d.

Understanding

6. The cost to rent a car is given by the formula C = 50d+ 0.2k,
where d= the number of days rented and k = the number of
kilometres driven. Lin has $300 to spend on car rental for her
four-day holiday.
Calculate the distance that she can drive on her holiday.
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7. A cyclist pumps up a bike tyre that has a slow leak. The volume of air
(in cm3) after t minutes is given by the formula V= 24 000− 300t.

a. Determine the volume of air in the tyre when it is first filled.
b. Write out the equation for the tyre’s volume and solve it to work out

how long it would take the tyre to go completely flat.

Reasoning

8. The total surface area of a cylinder is given by the formula T= 2𝜋r2 + 2𝜋rh, where r = radius and
h = height. A car manufacturer wants its engines’ cylinders to have a radius of 4 cm and a total surface area
of 400 cm2. Show that the height of the cylinder is approximately 11.92 cm, correct to 2 decimal places.
(Hint: Express h in terms of T and r.)

9. If B= 3x− 6xy, write x as the subject. Explain the process you followed by showing your working.

10. The volume, V, of a sphere can be calculated using the formula V= 4

3
𝜋r3, where r is the radius of the

sphere. Explain how you would work out the radius of a spherical ball that has the capacity to hold 5 litres
of air.

Problem solving

11. Use algebra to show that
1

v
= 1

u
− 1

f
can also be written as u= fv

v + f
.

12. Consider the formula d=
√

b2 − 4ac.
Rearrange the formula to make a the subject.

13. Evaluate the values for a and b such that:
4

x+ 1
− 3

x+ 2
= ax+ b

(x+ 1)(x+ 2)
.
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3.7 Review
3.7.1 Topic summary

Rearranging formulas

• The subject of the formula is the 

pronumeral that is written by itself.

• The difference between 

rearranging formulas and solving 

linear equations is that rearranging 

formulas does not require a value 

for the pronumeral to be found.

    e.g. Rearrange the following to

    make x the subject:

 y = kx + m

 y – m = kx

 y –     = 

 y –     = x

Worded problems

• Worded problems should be 

translated into equations.

the answer if this is not already 

done in the question.

    e.g. The equation for the worded 

    problem ‘When 6 is subtracted

    from a certain number,

    the result is 15’ is 

    ‘x – 6 = 15’.   

• Pronumerals must be defined in

• Solving equations requires inverse operations.

• The inverse operation has the effect of undoing the original operation.

• To keep an equation balanced, inverse operations are done on both sides 

of the equation.

Inverse operations

LINEAR EQUATIONS

• The pronumeral needs to be 

expressed as a numerator.

• This can be done by multiplying 

both sides of the equation by the 

pronumeral.

sides of the equation.

becomes      .

Pronumeral in the denominator

× x = × x
4
–
x

3
–
2

= 

4
–
x

3
–
2

= 

x
–
4

2
–
3

• Pronumerals must be moved so that they appear only 

on one side using inverse operations.

• Once this is done, you can solve the equation.

e.g.

e.g.

 5y = 3y + 3

 5y – 3y = 3y + 3 – 3y

 2y = 3

 
y = 

Equations with pronumerals on both sides

3
–
2

m
–
k
m
–
k

kx
–
k

• The number in front of the brackets indicates the 

multiple of the expression inside the brackets.

• Brackets can be removed by dividing both sides 

by the multiple.

3(x + 5) = 18

(x + 5) = 6

• Alternatively, brackets can be removed by expanding 

(multiplying) out the expression.

Equations with brackets

3(x + 5)
–

3

18
–
3

=

3(x + 5) = 18

3x + 15 = 18

• Solving a linear equation means determining a value for the pronumeral

    that makes the statement true. 

3x + 1 = 11

3x + 1 −1 −1= 11

3x

3
=

10

3

x =
10

3

e.g.

e.g.

e.g.

e.g.

• Alternatively, you can flip both

+ −

− +

× ÷

÷ ×

Operation Inverse operation
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3.7.2 Success criteria
Tick the column to indicate that you have completed the subtopic and how well you have understood it using the
traffic light system.

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

Subtopic Success criteria

3.2 I can recognise inverse operations.

I can solve multistep equations with pronumerals on one side of the
equation.

I can solve equations with algebraic fractions.

3.3 I can solve equations involving brackets.

3.4 I can solve equations by collecting pronumerals on one side of an
equation before solving.

3.5 I can define a pronumeral and write an equation to represent the problem.

I can solve a problem and answer the question (or questions) posed in the
problem.

3.6 I can rearrange formulas with two or more pronumerals to make only one
of the pronumerals the subject.

3.7.3 Project

Forensic science

Scientific studies have been conducted on the relationship
between a person’s height and the measurements of
a variety of body parts. One study has suggested that
there is a general relationship between a person’s height
and the humerus bone in their upper arm, and that this
relationship is slightly different for men and women.

According to this study, there is a general trend
indicating that h= 3.08l+ 70.45 for men, and h=
3.36l+ 57.97 for women, where h represents body
height in centimetres and l the length of the humerus in
centimetres.

Imagine the following situation.

A decomposed body has been in the bushland outside your town. A team of forensic scientists suspects that
the body could be the remains of either Alice Brown or James King, both of whom have been missing for
several years. From the descriptions provided by their Missing Persons files, Alice is 162 cm tall and James
is 172 cm tall. The forensic scientists hope to identify the body based on the length of the body’s humerus.
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1. Based on the relationship suggested by the study previously mentioned,
complete both of the following tables using the equations provided.
Calculate body height to the nearest centimetre.

Body height (men)

Length of humerus, l (cm) 20 25 30 35 40

Body height, h (cm)

Body height (women)

Length of humerus, l (cm) 20 25 30 35 40

Body height, h (cm)

2. On a piece of graph paper, draw the first quadrant of a Cartesian plane.
Since the length of the humerus is the independent variable, place it on the
x-axis. Place the dependent variable, body height, on the y-axis.

3. Plot the points from the two tables onto the set of axes drawn in
question 2. Join the points with straight lines, using different
colours to represent men and women.

4. Describe the shape of the two graphs.
5. Measure the length of your humerus. Use your graph to predict

your height. How accurate is the measurement?
6. The two lines of your graph will intersect if extended. At what

point does this occur? Comment on this value.

The forensic scientists measured the length of the humerus of the decomposed body and found it to
be 33 cm.

7. Using methods covered in this activity, is it more probable that the body is that of Alice or of James?
Justify your decision with mathematical evidence.

Resourceseses
Resources

eWorkbook Topic 3 Workbook (worksheets, code puzzle and project) (ewbk-2003)

Interactivities Crossword (int-0700)

Sudoku puzzle (int-3204)

Exercise 3.7 Review questions

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

Fluency

1. MC Select the linear equation represented by the sentence ‘When a certain number is multiplied by 3,
the result is 5 times that certain number plus 7’.

3x+ 7= 5xA. 5(x+ 7)= 3xB. 5x+ 7= 3xC.
5x= 3x+ 7D. 3x= 7x+ 5E.

2. MC Calculate the solution to the equation
x

3
= 5.

x=−15A. x= 15B. x= 1
2

3
C. x= 3D. x=−3E.
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3. MC Determine the solution to the equation 7= 21+ x.
x= 28A. x=−28B. x=−14C. x= 14D. x= 7E.

4. MC Calculate the solution to the equation 5x+ 3= 37.
x= 8A. x=−8B. x= 6.8C. x= 106D. x=−6.8E.

5. MC Determine the solution to the equation 8− 2x= 22.
x= 11A. x= 15B. x=−15C. x=−7D. x= 7E.

6. MC Determine the solution to the equation 4x+ 3= 7x− 33.

x=−12A. x= 12B. x= 36

11
C. x= 30

11
D. x= 11

30
E.

7. MC Calculate the solution to the equation 7 (x− 15)= 28.
x= 11A. x= 19B. x= 20C. x= 6.14D. x= 6E.

8. MC Select the correct rearrangement of y= ax+ b in terms of x.

x= y− a

b
A. x= y− b

a
B. x= b− y

a
C. x= y+ b

a
D. x= x− b

a
E.

9. Identify which of the following are linear equations.

5x+ y2 = 0a. 2x+ 3= x− 2b.
x

2
= 3c. x2 = 1d.

1

x
+ 1= 3xe. 8= 5x− 2f.

5 (x+ 2)= 0g. x2 + y=−9h.
r= 7− 5 (4− r)i.

10. Solve each of the following linear equations.
3a= 8.4a. a+ 2.3= 1.7b.
b

21
=−0.12c. b− 1.45= 1.65d.

b+ 3.45= 0e. 7.53b= 5.64f.

11. Solve each of the following linear equations.
2x− 3

7
= 5a.

5− x

2
=−4b.

−3x− 4

5
= 3c.

6

x
= 5d.

4

x
= 3

5
e.

x+ 1.7
2.3

=−4.1f.

12. Solve each of the following linear equations.
5(x− 2)= 6a. 7(x+ 3)= 40b. 4(5− x)= 15c.
6(2x+ 3)= 1d. 4(x+ 5)= 2x− 5e. 3(x− 2)= 7(x+ 4)f.

13. Liz has a packet of 45 lolly snakes. She saves 21 to eat tomorrow, but she rations the remainder so that
she can eat 8 snakes every hour until today’s share of snakes is gone.
a. Write a linear equation in terms of the number of hours, h, to represent this situation.
b. Determine the number of hours it will take Liz to eat today’s share.
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14. Solve each of the following linear equations.
11x= 15x− 2a. 3x+ 4= 16− xb.
5x+ 2= 3x+ 8c. 8x− 9= 7x− 4d.
2x+ 5= 8x− 7e. 3− 4x= 6− xf.

15. Translate the following sentences into algebraic equations. Use x to represent the number in question.
a. Twice a certain number is equal to 3 minus that certain number.
b. When 8 is added to 3 times a certain number, the result is 19.
c. Multiplying a certain number by 6 equals 4.
d. Dividing 10 by a certain number equals one more than dividing that number by 6.
e. Multiply a certain number by 2, then add 5. Multiply this result by 7. This expression equals 0
f. Twice a certain distance travelled is 100 metres more than that certain distance travelled plus

50 metres.

16. Takanori decides to go on a holiday. He travels a certain distance on the first day, twice that distance on
the second day, three times that distance on the third day and four times that distance on the fourth day.
If Takanori’s total journey is 2000 km, calculate the distance he travelled on the third day.

17. For each of the following, make the variable shown in brackets the subject of the formula.
y= 6x− 4 (x)a. y=mx+ c (x)b.
q= 2(P− 1)+ 2r (P)c. P= 2l+ 2w (w)d.

18. For each of the following, make the variable shown in brackets the subject of the formula.

v= u+ at (a)a. s=
(

u+ v

2

)
t (t)b.

v2 = u2 + 2as (a)c. 2A= h (a+ b) (b)d.

Problem solving

19. Saeed is comparing two car rental companies, Golden Ace
Rental Company and Silver Diamond Rental Company.
Golden Ace Rental Company charges a flat rate of $38 plus
$0.20 per kilometre. The Silver Diamond Rental Company
charges a flat rate of $30 plus $0.32 per kilometre.
John plans to rent a car for three days.
a. Write an equation for the cost of renting a car for three

days from the Golden Ace Rental Company, in terms of
the number of kilometres travelled, k.

b. Write an algebraic equation for the cost of renting a car
for three days from the Silver Diamond Rental Company,
in terms of the number of kilometres travelled, k.

c. Evaluate the number of kilometres John would have to
travel so that the cost of hiring from each company is
the same.

20. Frederika has $24 000 saved to pay for a holiday. Her travel expenses are $5400 and her daily expenses
are $260.
a. Write down an equation for the cost of her holiday if she stays for d days.
b. Determine the number of days Frederika can spend on holiday if she wants to be able to buy a new

laptop for $ 2500 when she gets back from her holidays.
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21. A company that makes bottled orange juice buys their raw materials from two sources. The first source
provides liquid with 6% orange juice, whereas the second source provides liquid with 3% orange juice.
The company wants to make 1-litre bottles that have 5% orange juice. Let x= the amount of liquid (in
litres) that the company buys from the first source.
a. Write an expression for the amount of orange juice from the first supplier, given that x is the amount

of liquid.
b. Write an expression for the amount of liquid from the second supplier, given that x is the amount of

liquid used from the first supplier.
c. Write an expression for the amount of orange juice from the second supplier.
d. Write an equation for the total amount of orange juice in a mixture of liquids from the two suppliers,

given that 1 litre of bottled orange juice will be mixed to contain 5% orange juice.
e. Determine the quantity of the first supplier’s liquid that the company uses.

22. Jayani goes on a four-day bushwalk. She travels a certain
distance on the first day, half of that distance on the second day, a
third of that distance on the third day and a quarter of that
distance on the fourth day. If Jayani’s total journey is 50 km,
evaluate the distance that she walked on the first day.

23. Svetlana goes on a five-day bushwalk, travelling the same
relative distances as Jayani travelled in question 22 (a certain
amount, then half that amount, then one third of that, then one
quarter of that, and finally one fifth of that). If Svetlana’s journey
is also 50 km, determine the distance that she travelled on the
first day.

24. An online bookstore advertises its shipping cost to Australia as a
flat rate of $20 for up to 10 books. Their major competitor offers
a flat rate of $12 plus $1.60 per book. Determine the number of
books you would have to buy (6, 7, 8, 9 or 10) for the first
bookstore’s shipping cost to be a better deal.

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

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

eWorkbook

Download the workbook for this topic, which includes
worksheets, a code puzzle and a project (ewbk-2003) ⃞

Solutions

Download a copy of the fully worked solutions to every
question in this topic (sol-0723) ⃞

Digital documents

3.2 SkillSHEET Solving one-step equations (doc-6150) ⃞
SkillSHEET Checking solutions to equations (doc-6151) ⃞
SkillSHEET Solving equations (doc-6152) ⃞

3.3 SkillSHEET Expanding brackets (doc-10827) ⃞
3.4 SkillSHEET Simplifying like terms (doc-10828) ⃞
3.5 SkillSHEET Writing equations from worded statements

(doc-10826) ⃞
3.6 SkillSHEET Transposing and substituting into a formula

(doc-10829) ⃞

Video eLessons

3.1 What is a linear equation? (eles-4689) ⃞
Solving multistep equations (eles-4690) ⃞
Algebraic fractions with the pronumeral in the
denominator (eles-4691) ⃞
Solving linear equations (eles-1895) ⃞

3.2 Linear equations with brackets (eles-4692) ⃞
3.3 Linear equations with pronumerals on both sides

(eles-4693) ⃞
Solving linear equations with pronumerals on both
sides (eles-1901) ⃞

3.4 Solving problems with linear equations (eles-4694) ⃞
3.5 Rearranging formulas (eles-4695) ⃞

Interactivities

3.2 Individual pathway interactivity: Solving linear equations
(int-4489) ⃞
Using algebra to solve problems (int-3805) ⃞

3.3 Individual pathway interactivity: Solving linear equations
with brackets (int-4490) ⃞
Linear equations with brackets (int-6039) ⃞

3.4 Individual pathway interactivity: Solving linear equations
with pronumerals on both sides (int-4491) ⃞

3.5 Individual pathway interactivity: Solving problems with
linear equations (int-4492) ⃞

3.6 Individual pathway interactivity: Rearranging formulas
(int-4493) ⃞
Rearranging formulas (int-6040) ⃞

3.7 Crossword (int-0700) ⃞
Sudoku puzzle (int-3204) ⃞

Teacher resources

There are many resources available exclusively for teachers
online.

To access these online resources, log on to www.jacplus.com.au.
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Answers
Topic 3 Linear equations
Exercise 3.1 Pre-test
1. 3

2. 22

3. C

4. x=−7a. z= 11b.

5. 4

6. False

7. E

8. C

9. a= 2a. b=−8b.

10. B

11. 287.5 km

12. −3

13. D

14. B

15. a= bc

(b+ c)
a. b= ac

(c− a)
b.

Exercise 3.2 Solving linear equations
1. Noa. Yesb. Noc.

Yesd. Yese. Nof.

2. Noa. Nob. Yesc.
Nod. Yese. Nof.

3. x= 210a. x= 230b. x= 23c.
x=−96d. x= 37e. x= 20f.

4. x= 50a. x= 138b. x= 442c.
x= 243d. y=−15e. y= 1.8f.

5. y= 12.8a. y= 2
1

3
b. y=− 1

18
c.

y= 21.5d. y= 172.5e. y=−8.32f.

6. y= 5a. y=−2b. y= 0.2c.
y= 1d. y= 1e. y= 2f.

7. y= 5
1

3
a. y=−1

2

3
b. y= 24.5c.

y= 1.2d. y= 22.25e. y= 383

600
f.

8. x= 1a. x=−2b. x= 3c.

x=−6d. x=−1e. x= 1

2
f.

9. x= 1
2

3
a. x=−2.32b. x= 3c.

x=−5

6
d. x= 1

1

4
e. x= 3

1

13
f.

10. x=−1a. x= 1b. x= 0c.
x= 5d. x=−8.6e. x=−0.9f.

11. x= 8.9a. x= 19b. x=−26c.

x=−1d. x=−1e. x=−1

2
f.

12. x= 8a. x= 3b. x= 4c.
x=−15d. x= 26e. x=−42f.

13. x= 9a. x=−1
1

5
b. x= 9

1

3
c.

x=−2
1

4
d. x=−7e. x= 2

3
f.

14. z= 16a. z= 31b. z=−4c.
z= 6d. z=−9e. z=−6f.

15. z=−1.9a. z= 6.88b. z= 140c.
z= 0.6d. z=−35.4e. z= 8f.

16. x= 1a. x= 13b. x=−2c.

x=−8d. x=−4e. x= 30
1

2
f.

17. x=−6a. x=− 7

10
b. x= 10.35c.

x= 0.326d. x= 22e. x=−5f.

18. x= 4a. x= 3

7
b. x=−1

1

7
c.

x=−6
2

3
d. x= 4

45
e. x= 8f.

19. x=−6a. x= 7.5b. x= 5.1c.

x=−6d. x=−5
13

15
e. x=−61

3

7
f.

20. Da. Db. Cc.

21. a=−1a. b= 10b. c= 12.1c.
d= 4d. e= 5e. f= 12f.

22. g= 15
29

30
a. h= 31b. i= 13

226
c.

j= 1

6
d. k=−8e. l= 10.3f.

23. −1a. 6b. 303c.

24. $91

25. No. 46.7 °C ≈ 116.1 °F
26. For a positive integer, (x – 4) must be a factor of 12.

x= 5, 6, 7, 8, 10, 16

27. Sample responses can be found in the worked solutions in
the online resources.

28. The mistake is in the second line: the −1 should have been
multiplied by 5.

29. 60 lollies

30. Old machine: 6640 cans; new machine: 9360 cans

31. a. $34

b. Yes, a saving of $7

32. 17

Exercise 3.3 Solving linear equations with
brackets
1. x= 6a. x=−3b. x= 0c.

x= 56d. x= 1e. x= 0f.

2. x=−1a. x=−2b. x= 6c.
x= 0d. x=−0.8e. x= 6f.

3. b= 1
1

6
a. m= 4

1

2
b. a=−1

1

2
c.

m=−1
1

3
d. p= 3

5
e. m= 2

2

3
f.

4. a=−1
1

2
a. p= 1

1

2
b. a= 3

1

3
c.
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m=−2
1

2
d. a=−1

6
e. m=−1

4
f.

5. x= 16
1

9
a. x= 2b. a= 5c.

b= 7d. y= 7e. x=−3
1

3
f.

6. m= 4a. y= 1b. a= 5c.
p=−2d. m= 3e. p= 1f.

7. y=−7.5a. y=−4.667b. y=−26.25c.
y= 8.571d. y=−2.9e. y= 3.243f.

8. y= 3.667a. y= 2.75b. y= 1.976c.
y=−2d. y=−3.167e. y= 1.98f.

9. D

10. C

11. 1990

12. a. [2(2x+ 7)]m
b. Width 10 m, length 17 m

13. Expand out the brackets or divide by the factor.

14. x = 3. Sample responses can be found in the worked
solutions in the online resources.

15. Adding 7 to both sides is the least preferred option, as it
does not resolve the subtraction of 7 within the brackets.

16. 3

17. Oscar: $90, Josue: $35

18. $20

Exercise 3.4 Solving linear equations with
pronumerals on both sides
1. y=−1a. y= 1b. y=−3c.

y=−5d. y=−45e. y= 8

27
f.

2. y=−2a. y= 20b. y= 1c.

y=−1
1

5
d. y= 4e. y=−2f.

3. C

4. A

5. x= 1a. x=−2b. x= 3c.
x= 4d. x= 9e. x= 3f.

6. x=−2a. x= 4b. x=−4c.

x= 1

2
d. x= 0e. x=−3

4
f.

7. x=−6a. x= 2b. x=−2c.

x= 13d. x=−7e. x= 1

6
f.

8. D

9. C

10. x= 5a. x=−3b. x=−8c.

x=−7
1

2
d. x= 4e. x= 10

11
f.

11. x=−18a. x= 3
2

3
b. x= 2

3
c.

x=−1
3

7
d. x= 0e. x=−15f.

12. K=−3

13. 24

14. 3(n− 36)− 98=−11n+ 200

15.
x 1

3

x 1

1

x 1 x 1

a.

Area of first rectangle = (x+ 1)× 3
= 3x+ 3

Area of second rectangle = (x+ 1+ x+ 1+ x+ 1)× 1
= 3x+ 3

Both rectangles have an area of 3x+ 3.

b.

16. You cannot easily divide the left-hand side by 6 or the
right-hand side by 4.

17. Daughter = 10 years, Tom = 40 years

18. The unknown number is −3.

19. a. C= 40h+ 250

b. 18 hours, 45 minutes

c. 18 750

d. The printing is cheaper by $1375.

20. 65 gamesa. $25b.

Exercise 3.5 Solving problems with linear
equations
1. x+ 3= 5a. x− 9= 7b. 7x= 24c.

x

5
= 11d.

x

2
=−9e.

2. 5x− 3=−7a. 2(14− x)=−3b.
3x+ 5= 8c. 2x− 12= 15d.
3x+ 4

2
= 5e.

3. C

4. D

5. B

6. B

7. 0

8. 36 years old

9. $66

10. 20× 15; 30× 10; area= 300 square units

11. 7 m

12. 12 jackets

13. 15 days

14. 947 CDs

15. a. Post Quick (cost =$700)

b. The cost is nearly the same for 333 flyers ($366.50 and
$366.40).

16. 2

17. $42.50

18. Afenced = (5x+ 20) m2a. Apath = (3x+ 16) m2b.

l= 8 m, w= 2 mc.
8

25
md.
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Exercise 3.6 Rearranging formulas

1. x= y

a
a. x= y− b

a
b.

x= y+ b

2a
c. x= y+ 7

2
d.

x= 8− 6y

5
e. x= 1

y− 2
f.

2. x= y+ 1

y− 2
a. x= 4y+ 1

5
b. x=−5y− 12c.

x= 12ad. x= 5a− 9

19
e. x= 14a+ 13

93
f.

3. P= g+ 3

4
a. c= 5f

9
b.

c= 5(f− 32)
9

c. t= v− u

a
d.

4. c= b2 − d

4a
a. y= hm+ kb.

a= y−m(x− b)c. x= y− a+mb

m
d.

5. r= 2𝜋
C

a. x= f− by

a
b.

a= 2(s− ut)
t2

c. G= Fr2

Mm
d.

6. 500 km

7. a. 24 000 cm3

b. t= 80 min= 1 h 20 min

8. Sample responses can be found in the worked solutions in
the online resources.

9.
B

3(1− 2y)
= x

10. radius= 10.6 cm

11. Sample responses can be found in the worked solutions in
the online resources.

12. a= b2 − d2

4c
13. a= 1; b= 5

Project
1. Body height (men)

Length of humerus,
l (cm)

20 25 30 35 40

Body height, h (cm) 132 147 163 178 194

Body height (women)

Length of humerus,
l (cm)

20 25 30 35 40

Body height, h (cm) 125 142 159 176 192

2. and 3.

90

0 5 10 15 20 25

Length of humerus (cm)

30 35 40 45

100

110

120

130

140

150

B
o
d

y
 h

ei
g
h

t 
(c

m
)

160

170

180

190

200

210
h = 3.08l + 70.45 (males)

h = 3.36l + 57.97 (females)

4. Linear

5. Results will vary for each student.

6. (44.6, 207.8)
7. The height of the male body with l= 33 cm:

h= 3.08× 33+ 70.45= 172.09 cm
The height of the female body with l= 33 cm:
h= 3.36× 33+ 57.97= 168.85 cm
The estimated height for a male body is very close to the
known height of James King; the estimated height for a
female body is more different from the known height of
Alice Brown. Therefore, the body is more likely to be that
of James King.

Exercise 3.7 Review questions
1. C

2. B

3. C

4. C

5. D

6. B

7. B

8. B

9. b, c, f, g, i

10. a= 2.8a. a=−0.6b.
b=−2.52c. b= 3.1d.
b=−3.45e. b= 0.749f.

11. x= 19a. x= 13b. x=−6
1

3
c.

x= 1
1

5
d. x= 6

2

3
e. x=−11.13f.

12. x= 3
1

5
a. x= 2

5

7
b.

x= 1
1

4
c. x=−1

5

12
d.

x=−12
1

2
e. x=−8

1

2
f.

13. 8h+ 21= 42a. 3 hoursb.

14. x= 1

2
a. x= 3b. x= 3c.

x= 5d. x= 2e. x=−1f.
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15. 2x= 3− xa. 3x+ 8= 19b.

6x= 4c.
10

x
− 1= x

6
d.

7(2x+ 5)= 0e. 2x− 100= x+ 50f.

16. 600 km

17. x= y+ 4

6
a. x= y− c

m
b.

P= q− 2r

2
+ 1c. w= P− 2l

2
d.

18. a= v− u

t
a. t= 2s

u+ v
b.

a= v2 − u2

2s
c. b= 2A− ah

h
d.

19. a. CG = 114+ 0.20k

b. CS = 90+ 0.32k

c. 200 km

20. 5400+ 260d=CHa. 61 daysb.

21. 0.06xa.
(1− x)b.
0.03(1− x)c.
0.06x+ 0.03(1− x)= 0.05d.
0.667 or 66.7%e.

22. 24 km

23. 21
123

137
≈ 21.9 km

24. The online bookstore’s fee is a better price than their major
competitor’s fee for all of the options given: 6, 7, 8, 9 and
10 books.
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