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7.1 Overview
Why learn this?
Algebra is a fundamental building block of mathematics. Algebra
is, in fact, a mathematical language in which you are able to use the
basic operations of addition, subtraction, multiplication and division.
Using algebra, you are able to break down a problem or a puzzle
into smaller parts and then find the solution or answer. Sometimes
it is hard to imagine how we would apply algebra in our everyday
lives, but we use algebra frequently without even realising it. The
methods used to solve problems and the reasoning skills learned will
be useful no matter what you do in life.

Every five years, on one particular night, every person in Australia
completes a census form. The census collects information such as the
number of people living at an address, their ages and their incomes.
Statisticians use algebraic techniques to interpret the information,
which can then be used in policymaking and to make predictions
about future requirements for such things as schools, hospitals and
aged care services. Scientists, architects, accountants and engineers
all use algebra frequently in their work. Without algebra there
would be no space travel, no electrical appliances, no television, no
smartphones, no iPads, no computers and no computer games.

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 7.1 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. MC Given the pattern 8, 13, 18 …, the next three numbers are:
23, 28, 35A. 23, 28, 33B. 22, 26, 30C. 22, 27, 32D. 23, 29, 34E.

2. Calculate the value of q when the given substitution is made to the following formula: q= 3p
when p= 8.

3. In a tennis match, Charlie scored 12 more points than twice
Lachlan’s score. Lachlan scored 36 points. Calculate the
number of points Charlie scored.

4. MC An expression that shows the difference between K and L,
where K is bigger than L, is:
A. L−K B. K÷L C. 2K D. K+L E. K−L

5. Simplify the expression 3x+ 2y− x+ 4y by collecting like
terms.

6. Simplify the expression 4(2x+ 3y)+ 4(3x− 2y).

7. Identify two consecutive numbers with a product of 420.

8. Explain what happens when the result of (5k+ 3) is doubled.

9. Complete the following: 3x+ 7−□= 2+□− x.

10. Simplify the following expressions.

3a× 5b× 2ca. 4ab× 13b2b.
15pq

3p
c.

36mn

6n2
d.

11. If a= 2, b= 5 and c= 3, determine the value of the following expression: c(4a− b)− 3a.

12. Expand and simplify the following expression: 3(7p− 4q)− 2(2p− 5q).

13. A rectangle has a width of 3x and a length of 5y. Determine the simplest expression for the perimeter of
the rectangle.

14. Is the expression a× a= 2a true or false? Justify your answer.

15. Ashton has 2 pairs of basketball shoes and 5 pairs of runners,
and Alyssa has 1 pair of basketball shoes and 3 pairs of runners.
Given b is the number of basketball shoes and r is the number
of runners, determine the simplified expression that shows the
total number of basketball shoes and runners they have together.
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7.2 Introduction to algebra

LEARNING INTENTION

At the end of this subtopic you should be able to:
• understand the use of pronumerals in algebra
• identify algebraic terminology
• construct expressions from given information.

7.2.1 Pronumerals
eles-3986

• A pronumeral is a letter or symbol that is used to represent a number.
For example, p could represent the number of pies in a shop.

• Any letter can be used as a pronumeral.
• A pronumeral can also be called a variable.

Using pronumerals

• Pronumerals are used to represent unknown
quantities.

• For example, without knowing the number of fish
in a pond, this number could be represented by
the pronumeral f.

WORKED EXAMPLE 1 Use of pronumerals and constants

We don’t know exactly how many lollies there are in a jar, but we know each jar has the same
number. We will refer to this unknown number as l, where l is the pronumeral.
a. Draw a jar and label the number of lollies in the jar as l.
b. There is a jar of lollies plus one lolly. Represent this information using pictures and using symbols.

THINK WRITE

a. The number of lollies in the jar is unknown. Let l be the number of lollies in the jar.

l

b. Draw a jar of lollies and one lolly. Use ‘l’
in an algebraic expression to represent this
information.

l+ 1
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7.2.2 Terms and expressions
eles-3987

• Terms can be numbers or pronumerals, or a combination of numbers and pronumerals multiplied together.
For example, 2, p, 3x and 6xy are all terms.

• In terms that contain numbers and pronumerals multiplied together, the number is placed at the front and
the multiplication signs are removed.
For example, 2× a× c would be simplified to 2ac.

• Pronumerals in a term are written in alphabetical order.
For example, 5× y× x= 5xy.

• The number in front of the pronumeral(s) is known as the coefficient. For example, in the term 3t, the
coefficient is 3.

• Terms such as m×m are expressed as m2. Similarly, m × m × m is expressed as m3.
• Numbers without pronumerals are called constant terms.
• Expressions are mathematical sentences made up of terms separated by + or − signs.

For example, 3m+ 5, 9− 2t and a2+ 2ab+ b2 are all expressions.
• The definitions for this section are summarised in the following diagram.

3x    +    2

Pronumeral

A letter or symbol used

instead of a number

Constant

Only a number; does

not contain variables

Coefficient

A number in front

of a variable

Terms

Separated by +, = or –

Expression

Made up of terms or numbers

and does not contain =
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WORKED EXAMPLE 2 Writing terms and expressions

If Y represents any number, write terms or expressions for:
a. 5 times that number
b. 2 less than that number
c. 8 more than that number
d. the number divided by 4 (or the quotient of Y and 4)
e. the next consecutive number (that is, the counting number after Y).

THINK WRITE

In each case think about which operations are being
used and the order in which they occur.

a. An expression with ‘5 times’ means ‘multiply by 5’. When
multiplying, the multiplication sign is not shown. Remember
to put the number first.

a. 5×Y= 5Y

b. An expression with ‘2 less’ means ‘subtract 2’. b. Y− 2

c. An expression with ‘8 more’ means ‘add 8’. c. Y+ 8

d. An expression with ‘divided by 4’ means ‘write as a quotient
(fraction)’.

d.
Y

4

e. An expression with ‘the next consecutive number’ means ‘add 1
to the number’.

e. Y+ 1

WORKED EXAMPLE 3 Writing simple algebraic expressions

Suppose there are d dogs currently at a lost dogs’ home.
a. If three dogs find homes, write an expression to represent

the total number of dogs at the lost dogs’ home.
b. Just after the three dogs find homes, the number of dogs

at the lost dogs’ home is doubled. Write an expression to
represent the new number of dogs at the lost dogs’ home.

c. The dogs are then sorted into 10 pens with the same
number of dogs in each pen. Write another expression to
represent the number of dogs in each pen.

THINK WRITE

a. The original number of dogs (d) is decreased by three. a. d− 3

b. The number of dogs left at the lost dogs’ home is doubled. b. 2× (d− 3)

c. The dogs are divided into 10 pens. c. 2× (d− 3) ÷ 10 or
2d− 6

10
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WORKED EXAMPLE 4 Simplifying when terms or pronumerals are multiplied

If one jar of lollies has l lollies, then two jars of lollies will have double the number of lollies, that is
2× l= 2l. In algebra, 2l means two lots of l, 3l means three lots of l, and so on.
a. There are two jars of lollies and three loose lollies. Each jar has the same number of lollies. Write an

expression using symbols.
b. There are three jars of lollies, four packets of lollipops and four loose lollies. Each jar has the same

number of lollies and each packet of lollipops has the same number of lollipops. Write an expression
using symbols.

THINK WRITE

a. There are two jars of lollies (l) plus (+) the three that
are loose.

a. Let l be the number of lollies in
the jar.
2× l+ 3= 2l+ 3

b. There are three jars of lollies (l) and four packets of
lollipops (p) plus (+) the four loose lollies.

b. Let l be the number of lollies in
each jar and p be the number of
lollipops in each packet.
3× l+ 4× p+ 4= 3l+ 4p+ 4

COLLABORATIVE TASK: How many shoes?

You own a certain number of pairs of shoes. Your friend owns
five pairs more than you own, and your sister owns three pairs
fewer than you own. Your brother owns four pairs fewer than
your friend owns.
1. Write an expression to individually represent each of

the following.
a. The number of pairs of shoes you own
b. The number of pairs of shoes your friend owns
c. The number of pairs of shoes your sister owns
d. The number of pairs of shoes your brother owns

2. Share your answers with a partner. Discuss any differences between your answers.
3. As a class, discuss any differences that you found.
4. Does it matter if each student in the class uses a different symbol? Why? Why not?

Resourceseses
Resources

eWorkbook Topic 7 Workbook (worksheets, code puzzle and project) (ewbk-1908)

Digital document SkillSHEET Alternative expressions used to describe the four operations (doc-6502)

Interactivities Individual pathway interactivity: Using variables (int-4429)

Terms and expressions (int-4004)
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Exercise 7.2 Introduction to algebra

Individual pathways

PRACTISE
1, 3, 4, 7, 11, 12, 13, 18, 19, 24,
25, 26, 28, 31

CONSOLIDATE
2, 5, 6, 8, 14, 15, 20, 21, 27, 29, 32

MASTER
9, 10, 16, 17, 22, 23, 30, 33, 34

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. State what pronumerals are used for in algebra.

2. WE1 If b represents the total number of bananas in a fruit bowl, write a short paragraph that could explain
the following table.

Day Number of bananas in the fruit bowl

Monday b

Tuesday b− 4

Wednesday b− 6

Thursday b+ 8

Friday b+ 5

3. WE2 Write an expression for the total number of coins in each of the following. The symbol
represents a full piggy bank and represents one coin. Use c to represent the number of coins in a full
piggy bank.

a. b.

+c. + +d.

4. Write an expression for the total number of coins in each of the following, using c to represent the number of
coins in a piggy bank.

a. b.

+
c.

+ +
d.

5. Christie and Jane each had two full piggy banks and seventeen coins. They combined their money and spent
every cent on a day out in town.

+2 ×
 ( (

Write an expression to represent the number of coins they had in total. Use c to represent the number of
coins in a piggy bank.
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6. Luke has three macadamia nut trees in his backyard. He saves takeaway containers to store the nuts in. He

has two types of containers, rectangular and round .
Using m to represent the number of nuts in a rectangular container and n to represent the number of nuts in a
round container, write expressions for the following.

a. b.

c. where represents
one nut.

d.

e.

7. Using a and b to represent numbers, write an expression for:

the sum of a and ba. the difference between a and bb.
the product of a and bc. a multiplied by 3 and the result divided by b.d.

8. WE3 Using a and b to represent numbers, write an expression for:

15 divided by negative aa. five times b subtracted from three times ab.
b divided by negative 5c. seven less than a.d.

9. Write the following expressions in ascending order.

m+ 3, m− 2, m+ 1, m− 8a. n− 15, n+ 25, n− 10.3b.

10. Write your own descriptions for what the following expressions could represent.

d+ 2, d, d− 1a. t, 2t, t+ 1b. y, 3y, 10yc.

11. WE4 Write an expression for each of the following.

The sum of B and 2a. 3 less than Tb.
6 added to Dc. 5 taken away from Kd.

12. Write an expression for each of the following.

The sum of G, N and Wa. D increased by Hb.
N increased by Nc. H added to Cd.

13. Write an expression for each of the following.

G subtracted from 12a. The product of D and 4b.
B multiplied by Fc. Y added to the product of 3 and Md.

14. If A, B and C represent any 3 numbers, write an expression for each of the following.

The sum of all 3 numbersa. The difference between A and Cb.
The product of A and Cc. The product of all 3 numbersd.

15. If A, B and C represent any 3 numbers, write an expression for each of the following.

a. The quotient of B and C (that is, B divided by C)
b. The sum of A and C, divided by B
c. 3 more than A
d. The difference between C and the product of A and B

16. Write expressions for the following rules.

a. The number of students left in the class if X students leave for the canteen out of a total group of
T students

b. The amount of money earned by selling B cakes, where each cake is sold for $4.00
c. The total number of sweets if there are G bags of sweets with 45 sweets in each bag
d. The cost of one concert ticket if 5 tickets cost $T
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PAGE PROOFS



“c07Algebra_PrintPDF” — 2021/7/6 — 7:17 — page 358 — #10

Understanding

17. There are n mice in a cage. If the number of mice doubles each
month, write an expression for the number of mice:

a. 1 month from now
b. 2 months from now
c. 3 months from now.

18. MC M is used to represent an unknown whole number. Choose
the answer that matches the description ‘six more than the
number’.

6+MA. 6MB.
M− 6C. M÷ 6D.
6−ME.

19. MC M is used to represent an unknown whole number. Choose the answer that matches the description ‘a
fifth of the number’.

5MA. M− 5B.
M

5
C. M+ 1

5
D.

1

5
−ME.

20. MC M is used to represent an unknown whole number. Choose the answer that matches the description ‘the
number just before that number’.

M+ 1A. M− 1B. MC. M+ 2D. M− 2E.

21. MC M is used to represent an unknown whole number. Choose the answer that matches the description
‘eight more than the product of that number and 10’.

10 (M+ 8)A. 10M+ 8B. 8M+ 10C. 8 (M+ 10)D. 88ME.

22. MC M is used to represent an unknown whole number. Choose the answer that matches the description ‘five
more than three times the number’.

5M+ 3A. 3M− 5B. 3M+ 5C. 5M− 3D. 3(M−)E.

23. Answer True or False for each of the statements below.

3x is a term.a. 3mn is a term.b.
g= 23− t is an expression.c. g= 5t− 6 is an equation.d.

24. Answer True or False for each of the statements below.

rt= r× ta. 5+A=A+ 5b.
3d+ 5 is an expression.c. 7−B=B− 7d.

25. Answer True or False for each of the statements below.

3x= 9 is an expression.a. The expression g+ 2t has two terms.b.
2f+ 4= 4+ 2fc. 5a− 7t+ h is an equation.d.

26. There are a apples at your house. At your friend’s house there
are six more apples than there are at your house. Your friend uses
eight apples to make an apple pie. Use this information to write
an expression describing the number of apples at your friend’s
house:

before making the apple piea.
after making the apple pie.b.

358 Jacaranda Maths Quest 7
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27. Your friend spends $d on a bus fare each day.

a. If she uses the bus three days a week, state how much she
spends on bus fares for the week.

b. There are forty school weeks in a year and she travels three
times a week on the bus. Write an expression for how much it
will cost her for the bus fare each year.

c. It costs an adult an extra $1.50 for the same bus trip. Write an
expression for the cost of an adult catching the bus three days
per week.

Reasoning

28. Compare the expressions
x+ 1

3
and

x

3
+ 1. Give possible examples for each expression.

29. Explain the difference between y+ y+ y and y× y× y
30. p represents a number between 1 and 2 as shown:

–3–4–5 –2 –1 0 1 2

p

3 4 5

Draw a number line for each of the following:

p+ 1a. p− 2b. 3− pc.

Problem solving

31. a. Ali earns $7 more per week than Halit. If Halit earns $x, write an expression for their total earnings per
week.

b. Sasha is twice as old as Kapila. If Kapila is x years old, write an expression for their total age.
c. Frank has had 3 more birthdays than James. If James is 2x years old, write an expression for their total

age.

32. a. Write a rule to describe how you would calculate the total cost
of two hamburgers and one drink.

b. Let h represent the cost of a hamburger. If the drink costs
$3.75 and the total costs $7.25, write an equation that links
all this information.

33. Two friends each had five $1 coins and a piggy bank full of 20 c
coins. They combined their money and spent it all at a games
arcade. Assume that both friends had the same amount of money
in their piggy banks.

a. Write an expression for the total amount of money that the
two friends had.

b. If there were 85 coins in each piggy bank, calculate the total
amount of money spent.

34. Ten couples go out for dinner. If everyone shakes hands once
with everyone else except their partner, determine how many
handshakes there are.

TOPIC 7 Algebra 359
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7.3 Substituting and evaluating

LEARNING INTENTION

At the end of this subtopic you should be able to:
• substitute a number for a pronumeral to evaluate an algebraic expression.

7.3.1 Substituting
eles-3988

• The value of an expression can be determined by substituting in
values that are represented by the pronumeral.

• Substitution means replacing the pronumeral with the number it
represents.

• Be careful when substituting into a term that contains a coefficient.
You must remember that a coefficient is a number multiplied by the
pronumeral.

WORKED EXAMPLE 5 Substituting into an expression

If n= 3, evaluate the following expressions.
n+ 4a. 2nb. 4n− 2c.

THINK WRITE

a. 1. Substitute n= 3 into the expression. a. n+ 4 = 3+ 4

2. Perform the addition and write the answer. = 7

b. 1. Substitute n= 3 into the expression. b. 2n = 2× 3

2. Perform the multiplication and write the answer. = 6

c. 1. Substitute n= 3 into the expression. c. 4n− 2 = 4× 3− 2

2. Perform the multiplication first. = 12− 2

3. Perform the subtraction and write the answer. = 10

WORKED EXAMPLE 6 Substituting to complete a table of values

If x= 3t− 6, determine the value of x by substituting the value of t given.

t 1 2 5 12

x

THINK WRITE

1. Write the formula. x= 3t− 6

2. Substitute t= 1 into the formula. x = 3× 1− 6

360 Jacaranda Maths Quest 7
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3. Evaluate the right-hand side. x = 3− 6=−3

4. Substitute t= 2 into the formula. x = 3× 2− 6

5. Evaluate the right-hand side. x = 12− 6= 6

6. Substitute t= 5 into the formula. x = 3× 5− 6

7. Evaluate the right-hand side. x = 15− 6= 9

8. Substitute t= 12 into the formula. x = 3× 12− 6

9. Evaluate the right-hand side. x = 36− 6= 30

10. Write the values of x. t 1 2 5 12

x −3 6 9 31

WORKED EXAMPLE 7 Substituting into a formula

When researching holiday destinations, Jack saw that the temperature in Hawaii was 88 °F. He uses

the formula C= 5
9
(F− 32) to convert this temperature to Celsius. Calculate the temperature in

Hawaii in degrees Celsius.

THINK WRITE

1. Write the formula. C = 5

9
(F− 32)

2. Substitute F= 88 into the equation. C = 5

9
(88− 32)

3. Evaluate the right-hand side and write the answer. = 31.1°C

Digital technology

Scientific calculators have a fraction button that can be used to compute
calculations involving fractions.
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WORKED EXAMPLE 8 Substituting into a formula

Calculate the value of m by substituting the given value of x into the following formula.

m = 3 (2x+ 3)
x = 4

THINK WRITE

1. Write the formula. m = 3 (2x+ 3)

2. Substitute x= 4 into the equation. m = 3 (2× 4+ 3)

3. Evaluate the right-hand side of the equation. Use BIDMAS
to perform the operations in the correct order.

m = 3 (8+ 3)
m = 3 (11)
m = 3× 11
m = 33

Resourceseses
Resources

eWorkbook Topic 7 Workbook (worksheets, code puzzle and project) (ewbk-1908)

Video eLesson Substitution (eles-2426)

Interactivities Individual pathway interactivity: Substitution (int-4351)

Substitution (int-4003)

Exercise 7.3 Substituting and evaluating

Individual pathways

PRACTISE
1, 4, 7, 8, 12, 17, 20

CONSOLIDATE
2, 5, 9, 11, 13, 14, 18, 21

MASTER
3, 6, 10, 15, 16, 19, 22

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. WE5 If a= 4, evaluate the following expressions.
a. a+ 7 b. 5a c. 2a− 10 d. 3+ 3a

2. If b= 6, evaluate the following expressions.
a. b− 7 b. 11b c. 3b+ 1 d. −8b+ 7

3. If c= 3, evaluate the following expressions.
a. c− 16 b. −4c c. 12+ 7c d. 11− c

4. WE6 Substitute the given values into each formula to determine the value of d if d= g− 2.
a. g= 4 b. g= 5 c. g= 2 d. g= 102
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5. Substitute the given values into each formula to determine the value of e if e= 2t− 3.
a. t= 7 b. t= 2 c. t= 100 d. t= 8

6. Substitute the given values into each formula to determine the value of f if f= 12h+ 7.
a. h= 1 b. h= 0 c. h= 5 d. h= 20

7. Substitute the given values into each formula to determine the value of g if g= 25− 4w.
a. w= 1 b. w= 3 c. w= 6 d. w= 0

8. WE8 Calculate the value of h by substituting the given value of the pronumeral into the formula
h= 2 (g+ 1).
a. g= 1 b. g= 0 c. g= 12 d. g= 75

9. Calculate the value of i by substituting the given value of the pronumeral into the formula i= 5 (x− 2).
a. x= 6 b. x= 10 c. x= 11 d. x= 2

10. Calculate the value of j by substituting the given value of the pronumeral into the formula j= 4 (12− p).
a. p= 2 b. p= 3 c. p= 12 d. p= 11

11. Calculate the value of k by substituting the given value of the pronumeral into the formula k= 5 (2g− 3).
a. g= 2 b. g= 14 c. g= 5 d. g= 9

Understanding

12. Calculate the value of l by substituting the given value of the pronumeral into the formula l= 2 (d+ 2)− 3.
a. d= 3 b. d= 0 c. d= 7 d. d= 31

13. Calculate the value of m by substituting the given value of the pronumeral into the formula
m= 3 (f− 1)+ 17.
a. f= 1 b. f= 3 c. f= 6 d. f= 21

14. Calculate the value of n by substituting the given value of the pronumeral into the formula n= 4s− s.
a. s= 3 b. s= 1 c. s= 101 d. s= 72

15. Calculate the value of o by substituting the given value of the pronumeral into the formula o= 3 (y+ 5)− 2.
a. y= 1 b. y= 5 c. y= 0 d. y= 12

16. Calculate the value of p by substituting the given value of the pronumeral into the formula p= 50− 6v.
a. v= 4 b. v= 7 c. v= 1 d. v= 8

17. The area of a triangle is given by A= 1

2
×w× h. Find the height h and width w that gives an area of 12

square units.

Reasoning

18. WE7 The formula M= 0.62K can be used to convert distances in kilometres (K) into miles (M). Use the
formula to convert the following distances into miles:

100 kilometresa. 250 kilometresb. 15 kilometresc.

19. The formula for finding the perimeter (P) of a rectangle of length l and
width w is P= 2l+ 2w. Use this formula to calculate the perimeter of
the rectangular swimming pool shown.

13 m

6 m

Problem solving

20. Determine the values of x when the result of 5x− 2 is a
two-digit number.
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21. In Australian rules football, a goal is worth 6 points and a behind is worth 1 point. The equation S= 6g+ b
can be used to determine a team’s total score (S) from the number of goals (g) and behinds (b) that it scores.
a. The Giants kicked 16 goals and 13 behinds. Calculate their total score.
b. The Swans kicked 12 goals and 21 behinds. Calculate their total score.
c. The Swans had a total of 33 scoring shots. If they’d been more accurate and kicked 15 goals instead of

12, would they have scored more than the Giants?

22. When he was a young man, the mathematician Carl Friedrich Gauss discovered that the sum (S) of the first

n natural numbers is given by the formula S= n (n+ 1)
2

.

Using this formula, find the answer to the sum of the following series of numbers:

a. 1+ 2+ 3+ 4+…+ 46+ 47+ 48+ 49
b. 54+ 55+ 56+ 57+…+ 85+ 86+ 87+ 88

7.4 Simplifying expressions using like terms

LEARNING INTENTION

At the end of this subtopic you should be able to:
• simplify expressions by adding or subtracting like terms.

7.4.1 Simplifying expressions containing like terms
eles-3989

• Terms that contain the exact same pronumerals are called like terms.
• Terms that do not contain the exact same pronumerals are called unlike terms.
• Examples of like and unlike terms are:

Like terms Unlike terms
2a and 5a 2a and 5b
x and 13x 3x and 5xy

2bc and 4cb 4abc and 3cbd

3g2 and 45g2 16g and 45g2

• Note that the order of pronumerals in a term does not matter. The terms ab and ba are like terms because
they both contain the exact same pronumerals.

• Like terms can be combined by adding or subtracting coefficients. For example, 3a+ 2a= 5a.

3a 2a

+ =

5a

• Unlike terms can’t be combined or simplified in any way. For example 3a+ 2b cannot be written in a
simpler way.

2b3a 2b

+ =

3a

+
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WORKED EXAMPLE 9 Simplifying expressions

Where possible, simplify the following expressions by adding or subtracting like terms.
a. 4g+ 6g b. 11ab− ab c. 6ad+ 5da d. 4t+ 7t− 5 e. 8x+ 3y

THINK WRITE

a. The pronumerals are the same. The terms can be added. a. 4g+ 6g = 10g

b. The pronumerals are the same. The terms can be
subtracted. Note: ab is the same as 1ab or 1ba or ba.

b. 11ab− ab = 10ab

c. Although the order of the pronumerals is different, the
terms are like terms and can be added.

c. 6ad+ 5da = 6ad+ 5ad
= 11ad

d. The pronumerals are the same and the first two terms
can be added. Do not subtract the other term.

d. 4t+ 7t− 5 = 11t− 5

e. The pronumerals are not the same. These are not like
terms and therefore cannot be simplified.

e. 8x+ 3y cannot be simplified.

WORKED EXAMPLE 10 Evaluating expressions containing like terms

First simplify the following expressions, then determine the value of the expression by substituting
a= 4.
a. 5a+ 2a b. 7a− a+ 5

THINK WRITE

a. 1. Add the like terms. a. 5a+ 2a = 7a

2. Substitute a= 4 into the simplified expression. = 7× 4
= 28

b. 1. Subtract the like terms. b. 7a− a+ 5 = 6a+ 5

2. Substitute a= 4 into the simplified expression. = 6× 4+ 5
= 24+ 5
= 29

DISCUSSION

3x2+ 4x2= 7x2

The terms 3x2 and 4x2 are called like terms. Explain why.

3x2 and 4x are called unlike terms. Explain why.

TOPIC 7 Algebra 365

PAGE PROOFS



“c07Algebra_PrintPDF” — 2021/7/6 — 7:17 — page 366 — #18

Equivalent algebraic expressions
• Terms that are identical but are displayed in different ways are called equivalent expressions.
• For example, you can simplify the expression x+ x+ y+ y− 2 to 2x+ 2y− 2. This means that
x+ x+ y+ y− 2 and 2x+ 2y− 2 are equivalent expressions.

• The following are all pairs of equivalent expressions:

a+ a+ a+ a = 4a

b× b = b2

c× d = cd

e÷ f = e

f

COLLABORATIVE TASK: Silently collecting like terms

Equipment: 25− 30 cards, each containing an algebraic term. Across the set of cards there should be 5− 6
different pronumerals, and each card should have different coefficients.

1. Each student chooses a card with a term written on it. They must not look at their cards or talk.
2. Each student displays their card facing outward so that the rest of the class can see their term, but the

student holding the card cannot.
3. Without talking or looking at their own card, students then help each other to form groups around the

classroom with other like terms.
4. Once the class is happy that they are all in like-term groups, students can look at their own card and talk.
5. Each group then simplifies by adding and subtracting like terms.
6. Each group then writes their part of the expression on the board to provide the fully simplified class

expression.
7. Discuss any difficulties experienced when gathering and simplifying like terms.

Resourceseses
Resources

eWorkbook Topic 7 Workbook (worksheets, code puzzle and project) (ewbk-1908)

Video eLesson Simplification of expressions (eles-1884)

Interactivities Individual pathway interactivity: Simplifying expressions using like terms (int-8460)

Simplifying expressions containing like terms (int-4006)

Exercise 7.4 Simplifying expressions using like terms

Individual pathways

PRACTISE
1, 4, 7, 9, 12, 15, 18, 21, 22, 25

CONSOLIDATE
2, 5, 8, 10, 13, 16, 20, 23, 26

MASTER
3, 6, 11, 14, 17, 19, 24, 27, 28

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. WE 9 Where possible, simplify the following expressions by adding or subtracting like terms.

3a+ 2aa. 9y+ 5yb. 3c+ 12cc. 4u− 2ud. 7e+ 13ee.
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2. Where possible, simplify the following expressions by adding or subtracting like terms.
a. 7t− 2t b. 12ab+ 2ab c. 8fg− 2fg d. 4e− e e. 6t+ t

3. Where possible, simplify the following expressions by adding or subtracting like terms.
a. f+ 4f b. 6y− 6y c. 4x+ 14x d. 3m+ 16m− 7m e. 6a+ 4a− 2a

4. Simplify the following expressions (if possible).
a. 24ab+ ab− 7 b. 5y+ y− 3y c. 5t+ 5s d. 4t+ 8t− 3+ 2t e. 7r+ 2r+ 5r− r

5. Simplify the following expressions (if possible).
a. 7y+ 6 b. 4+ 3g− g c. 6t− 5t d. 18bg− 18bg e. 11pq+ 3qp

6. Simplify the following expressions (if possible).
a. 7t+ 4t− 5 b. 32t− 31t c. 7xy− 7x d. 5t+ 6t− 8 e. 5t− t+ 3

7. Simplify each of the following.
a. 3t− 3t b. 18r− 18r c. 12ab− 12ab d. 5x− 5x+ 8

8. Simplify each of the following.
a. 6t+ 7− 6t b. 13xyz− 13xyz c. 5x+ 7− 5x d. 5y+ 2y− y

9. WE10 Simplify the following expressions, then determine the value of the expression by substituting a= 7.
a. 3a+ 2a b. 7a+ 2a c. 6a− 2a d. 9a+ a

10. First simplify the following expressions, then determine the value of the expression by substituting a= 7.
a. 13a+ 2a− 5a b. 3a+ 7a c. 17+ 5a+ 3a d. 6a− a+ 2

11. First simplify the following expressions, then determine the value of the expression by substituting a= 7.
a. a+ a b. 7a− 6a c. 7a− 7a d. 12a+ 5a− 16

Understanding

12. Answer True or False to each of the following statements.

4t and 6t are like terms.a. 3x and x are like terms.b. 5g and 5t are like terms.c.
5a and 6a are like terms.d. 4a and 4ab are like terms.e.

13. Answer True or False to each of the following statements.

6gh and 7gk are like terms.a. yz and 45zy are like terms.b. 3acd and 6cda are like terms.c.
5g and 5fg are like terms.d. 8gefh and 3efgh are like terms.e.

14. Answer True or False to each of the following statements.

6ab and 3ba are like terms.a. 8xy and 5xy are like terms.b. 7eg and 7g are like terms.c.
7y and 18yz are like terms.d. 12ep and 4pe are like terms.e.

15. MC Which one of the following is a like term for 7t?
A. 7g B. 5tu C. 2 D. 6f E. 5t

16. MC Which one of the following is a like term for 3a?
A. 5ab B. 6a C. 3w D. a+ 2 E. 3+ a

17. MC Which one of the following is a like term for 5ab?
A. 6abe B. 4b C. 4ba D. 5 E. 5abe

18. MC Which one of the following is a like term for 7bgt?
A. 7t B. 5gt C. 2gb D. btg E. a+ b+ e

19. MC Which one of the following is a like term for 2fgk?
A. fg+ k B. 5fg C. 2fgk D. 2f E. 12p
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20. MC Which one of the following is a like term for 20m?
A. 11m B. 20mn C. 20f D. m+ 2 E. 20

21. MC Which one of the following is a like term for 9xyz?
A. 9x B. 2yz C. 8xz D. xzy E. 9z

Reasoning

22. Answer True or False to each of the following statements and justify your answer.

a. The equation y= 4x+ 3x can be simplified to y= 7x.
b. The equation k= 8y+ 4y can be simplified to k= 10y.
c. The equation y= 4x+ 3 can be simplified to y= 7x.

23. Answer True or False to each of the following statements and justify your answer.

a. The equation b= 3a− a can be simplified to b= 2a.
b. The equation k= 7a+ 4d can be simplified to k= 11ad.
c. The equation y= 5x− 3x can be simplified to y= 2x.

24. Answer True or False to each of the following statements and justify your answer.

a. The equation m= 7+ 2x can be simplified to m= 9x.
b. The equation t= 3h+ 12h+ 7 can be simplified to t= 15h+ 7.
c. The equation y= 16g+ 6g− 7g can be simplified to y= 15g.

Problem solving

25. There are x chocolates in each box. Ahmed buys 7 boxes while
Kevin buys 3 boxes. Write an expression for the total number of
chocolates.

26. There are d mangoes in a kilogram. Nora buys 4 kg but they are
so good she buys 2 kg more. Write an expression for the total
number of mangoes Nora bought.

27. Find the simplest expression for the perimeter of the following shapes:
a.

L

L

WW

b.

B

AA

28. Given that OD bisects COE, that ∠COD= (4x+ 16)° and that
∠DOE=(6x+ 4)°, explain if there is enough information for you to determine
the angles for COD and DOE. If so, what are the measures for each?

A O

B
C

D

E
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7.5 Multiplying and dividing terms

LEARNING INTENTION

At the end of this subtopic you should be able to:
• simplify expressions when multiplying, using indices where appropriate
• simplify expressions when diving by identifying common factors.

7.5.1 Multiplying terms
eles-3990

• When you multiply a pronumeral by itself, it is the same as squaring the pronumeral. For example:
2× 2= 22.

• As a pronumeral represents an unknown number, index notation can be applied to pronumerals as well,
such that x× x× x= x3.

WORKED EXAMPLE 11 Simplify by using index notation where appropriate

Simplify:
a. 2× k b. 3× 2k c. k× 2kx d. 3k× 2k e. 3k× 2k2x

THINK WRITE

a. 1. The coefficient of a pronumeral represents multiples of
the pronumeral.
Remove the multiplication sign.

a. 2× k
= 2k

b. 1. Rewrite in expanded form. b. 3× 2× k
2. Multiply the numbers. = 6× k
3. Remove the multiplication sign. = 6k

c. 1. Rewrite in expanded form. c. k× 2× k× x
2. Write pronumerals with index. = 2× k2 × x
3. Remove the multiplication sign. = 2k2x

d. 1. Rewrite in expanded form. d. 3× k× 2× k
2. Multiply the numbers and write pronumerals with index. = 6× k2

3. Remove the multiplication sign. = 6k2

e. 1. Rewrite in expanded form. e. 3× k× 2× k× k× x
2. Multiply the numbers and write pronumerals with index. = 6× k3 × x
3. Remove the multiplication sign. = 6k3x

Multiplying pronumerals

• When we multiply pronumerals, order is not important. For example:
3× 6 = 6× 3
6×w = w× 6
a× b = b× a
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• The multiplication sign (×) is usually omitted for reasons of convention.

3× g× h = 3gh

• Although order is not important, conventionally the pronumerals in each term are written in
alphabetical order. For example:

2× b× a× c = 2abc

7.5.2 Dividing terms
eles-3991

• In algebra, division is normally written as a fraction.
• If a pronumeral is a common factor of both the numerator and the denominator, it can be cancelled.
• You can simplify by cancelling pronumerals only if the pronumeral is a common factor of the whole of the

numerator and the whole of the denominator.
• If the pronumeral is a common factor of both the numerator and the denominator, all terms in both the

numerator and the denominator will be joined by multiplication symbols.

Simplifying terms

• The expression
2x+ 4

3x
cannot be simplified by cancelling a common factor of x , since there is an

addition symbol in the numerator.
• When cancelling a common factor that is a pronumeral, remember to cancel one of the pronumerals in

the numerator for one of the pronumerals in the denominator.

• Just as
7

7
= 1, a pronumeral divided by the same pronumeral is equal to 1. For example:

a

a
= 1.

WORKED EXAMPLE 12 Simplify by identifying and simplifying common factors

Simplify:
16f

4
a. 16f÷ 2fb.

4f

16f 2
c.

36fg

40f 2g
d.

THINK WRITE

a. 1. Write in expanded form. a.
16× f
4

2. Divide numerator and denominator by the highest common
factor (HCF), 4. 16

4

1

×
=

f

4

3. Write in simplest terms. = 4f

b. 1. Write as a fraction in expanded form. b.
16× f
2× f

2. Divide numerator and denominator by HCF 2 and f.
16
8

1

×
=

f

2× f

3. Write in simplest terms. = 8
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c. 1. Write in expanded form. c.
4× f

16× f× f
2. Divide numerator and denominator by HCF, 4 and f.

4
1

4

× f

16×
=

f× f

3. Write in simplest terms. Omit the multiplication sign. = 1

4f

d. 1. Write in expanded form. d.
36× f× g

40× f× f× g
2. Divide numerator and denominator by HCF 4 and f.

=

10
40× f× f× g

36
9

× f× g

3. Write in simplest terms. Omit the multiplication sign. =
9

10f

Resourceseses
Resources

eWorkbook Topic 7 Workbook (worksheets, code puzzle and project) (ewbk-1908)

Interactivity Individual pathway interactivity: Multiplying and dividing terms (int-8343)

Exercise 7.5 Multiplying and dividing terms

Individual pathways

PRACTISE
1, 2, 5, 6, 9, 11, 14

CONSOLIDATE
3, 7, 12, 15

MASTER
4, 8, 10, 13, 16

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. WE11 Simplify the following.
a. 2a× a b. ab× 7a c. 7pq× 3p d. 3b2 × 2cd e. 20m12 × 2m3

2. Simplify the following.
a. 4× 3g b. 7× 3h c. 4d× 6 d. 3z× 5 e. 6× 5r

3. Simplify the following.
a. 5t× 7 b. 4× 3u c. 7× 6p d. 7gy× 3 e. 2× 11ht

4. Simplify the following.
a. 4x× 6g b. 10a× 7h c. 9m× 4d d. 3c× 5h e. 9g× 2x

5. WE12 Simplify the following.

8f

2
a.

6h

3
b.

15x

3
c. 9g÷ 3d. 10r÷ 5e.
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6. Simplify the following.

a. 4x÷ 2x b. 8r÷ 4r c.
16m

8m
d. 14q÷ 21q e.

3x

6x

7. Simplify the following.

a.
12h

14h
b. 50g÷ 75g c.

8f

24f
d. 35x÷ 70x e. 24m÷ 36m

8. Simplify the following:

a.
3× a
a2

b.
25p12 × 4q7

15p2
c.

8x3 × 7y2

6x× 14y3
d. w × 5

w 2 e.
12x3y2

6x4 × 14y3

Understanding

9. Simplify the following.
a. 3a× a b. −2p× 2p c. 5× 2x× x d. ab× 5a

10. Simplify the following.

−3xy× 2× 6xa. 4pq× 3p× 2qb.
5m× n× 2nt×−tc. −7× xyz×−3z×−2yd.

Reasoning

11. A student shows the following working:

2+3x

5x

1

1

Explain whether you agree with their working.

12. Consider the expression
24xy2

7ab
× 14a2

27y
.

a. Multiply the numerators and multiply the denominators, then cancel any common factors.
b. Cancel the common factors in the numerators and denominators first, then multiply the remaining factors

accordingly.
c. Compare your answer to part a with your answer to part b. Which process do you feel is better to use?

13. Explain why x÷ (yz) is equivalent to x

yz
and x÷ (y× z), but is not equivalent to x÷ y× z or x

y
× z.

Problem solving

14. Calculate the areas of the following shapes.
a. 3x

x

b. 2b

x

c.

5

x + 3

15. Evaluate the expression
4ht

3dk
× −12hk

9dt
, by substituting the values of h= 1, d= 2, k= 3 and t= 4.
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16. A rectangle has been cut out of a corner of a square.

a. Find the perimeter of the shape.
b. Find the area of the shape if:

i. x= 2 cm ii. x= 3 cm.

c. Find the area of the shape in terms of x.

9 cm

x

7.6 Number laws
LEARNING INTENTION

At the end of this subtopic you should be able to:
• understand and apply the Commutative Law for addition and multiplication
• understand and apply the Associative Law for addition and multiplication
• understand that the commutative and associative laws do not apply to subtraction or division.

7.6.1 The Commutative Law
eles-3992

• The Commutative Law refers to the order in which two numbers are added or multiplied.
• It holds true for addition and multiplication but not for subtraction or division.

The Commutative Law for addition

• a+ b= b+ a
• For example, 5+ 3= 8 and 3+ 5= 8; x+ y= y+ x.
• This law does not hold for subtraction.

For example, 5− 3≠ 3− 5; x− y≠ y− x.

The Commutative Law for multiplication

• a× b= b× a
• For example, 2× 3= 6 and 3× 2= 6; x× y= y× x.
• This law does not hold for division.

For example, 6÷ 2≠ 2÷ 6; x÷ y≠ y÷ x.

WORKED EXAMPLE 13 Testing the Commutative Law

Evaluate the following expressions if a= 2 and b= 3. Comment on the results obtained.

i. a+ b ii. b+ aa. i. 5a− 2b ii. 2b− 5ab.
i. a× b ii. b× ac. i. a÷ b ii. b÷ ad.

THINK WRITE

a. i. 1. Substitute the correct value for each pronumeral. a. i. a+ b= 2+ 3

2. Evaluate and write the answer. = 5

ii. 1. Substitute the correct value for each pronumeral. ii. b+ a= 3+ 2

2. Evaluate and write the answer. = 5
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3. Compare the result with the answer obtained in
part a i.

The same result is obtained; therefore,
order is not important when adding two
terms.

b. i. 1. Substitute the correct value for each pronumeral. b. i. 5a− 2b = 5× 2− 2× 3

2. Evaluate and write the answer. = 4

ii. 1. Substitute the correct value for each pronumeral. ii. 2b− 5a= 2× 3− 5× 2

2. Evaluate and write the answer. =−4

3. Compare the result with the answer obtained in
part b i.

Two different results are obtained;
therefore, order is important when
subtracting two terms.

c. i. 1. Substitute the correct value for each pronumeral. c. i. a× b= 2× 3

2. Evaluate and write the answer. = 6

ii. 1. Substitute the correct value for each pronumeral. ii. b× a= 3× 2

2. Evaluate and write the answer. = 6

3. Compare the result with the answer obtained in
part c i.

The same result is obtained; therefore,
order is not important when multiplying
two terms.

d. i. 1. Substitute the correct value for each pronumeral. d. i. a÷ b= 2÷ 3

2. Evaluate and write the answer. = 2

3
(≈ 0.67)

ii. 1. Substitute the correct value for each pronumeral. ii. b÷ a= 3÷ 2

2. Evaluate and write the answer. = 3

2
(1.50)

3. Compare the result with the answer obtained in
part d i.

Two different results are obtained;
therefore, order is important when
dividing two terms.

7.6.2 The Associative Law
eles-3993

• The Associative Law refers to the grouping of three numbers that are added, subtracted, multiplied or
divided.

• It holds true for addition and multiplication but not for subtraction or division.

The Associative Law for addition

• (a+ b)+ c= a+ (b+ c)= a+ b+ c
• For example, (9+ 3)+ 7= 12+ 7= 19 and 9+ (3+ 7)= 9+ 10= 19.
• This law does not hold for subtraction.

For example, (8− 3)− 2= 5− 2= 3, but 8− (3− 2)= 8− 1= 7.

The Associative Law for multiplication

• (a× b)× c= a× (b× c)= a× b× c
• For example, (2× 3)× 5= 6× 5= 30 and 2× (3× 5)= 2× 15= 30.
• This law does not hold for division.

For example, (24÷ 6)÷ 2= 4÷ 2= 2, but 24÷ (6÷ 2)= 24÷ 3= 8.
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WORKED EXAMPLE 14 Applying the Associative Law

Use the Associative Law to complete the following.
a. 2w+ (8d+ __)= (__+ 8d)+ 5h b. (x× __)× 4g= __ (d× 4g)

THINK WRITE

a. The Associative Law states that the numbers can be regrouped.
2w, 8d and 5h are numbers. 5h is missing from the left-hand
side and 2w is missing from the right-hand side.

a. 2w+ (8d+ 5h) = (2w+ 8d)+ 5h

b. The Associative Law states that the numbers can be regrouped.
d is missing from the left-hand side and x is missing from the
right-hand side.

b. (x× d)× 4g = x× (d× 4g)

WORKED EXAMPLE 15 Applying the associative and commutative laws

Use the associative and commutative laws to complete the following.
a. 4r+ (6t+ __)= 5g+ (__+ __) b. a× (3t× 2w)= (2w× __) __a

THINK WRITE

a. The associative and commutative laws state that the numbers
can be regrouped and rearranged. 5g is missing from the left-
hand side. Both 4r and 6t are missing from the right-hand side.

a. 4r+ (6t+ 5g)= 5g+ (4r+ 6t)

b. The associative and commutative laws state that the numbers
can be regrouped and rearranged. 3t and a multiplication sign
are missing from the right-hand side.

b. a× (3t× 2w)= (2w× 3t)× a

Resourceseses
Resources

eWorkbook Topic 7 Workbook (worksheets, code puzzle and project) (ewbk-1908)

Interactivities Individual pathway interactivity: Number laws (int-8461)

The associative law for multiplication (int-4008)
The commutative law for multiplication (int-4009)
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Exercise 7.6 Number laws

Individual pathways

PRACTISE
1, 2, 5, 9, 12

CONSOLIDATE
3, 6, 7, 10, 13

MASTER
4, 8, 11, 14

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. WE13 State whether the following are True or False. Hint: If you’re not sure, try substituting values for the
pronumerals to help you decide.

2s+ (3w+ 5z)= (2s+ 3w)+ 5za. x× (d+ y)= (x× d)+ yb.
g( jk)= (gj) kc. 4÷ (a÷ c)= (4÷ a)÷ cd.

2. WE14 Use the Associative Law to complete the following.

w+ (r__6y)= (__+ __)+ 6ya. 6t× (4r× __)= (6__× 4r) __3sb.
(9y+ __)+ 3w= __+ (2r+ 3w)c. (z+ 2p)+ __= z__ (__+ 6t)d.

3. WE15 Use the associative and commutative laws to complete the following.

6t+ (3w+ __)= __+ (6t+ 7v)a. s× (9r× __)= 2c× (__× __)b.
(3c+w)+ __= d+ (__+ __)c. (g× __)× 2y= 2y× (3b× __)d.

4. State whether the following are True or False. Hint: If you’re not sure, try substituting values for the
pronumerals to help you decide.

3g+ (k÷m)= (3g+ k)÷ma. 4t− (p+ 2b)= (4t− p)+ 2bb.
3r+ (a+ 4c)= a+ (3r+ 4c)c. a+ (b× c)= (a× c)+ bd.

Understanding

5. Calculate the values of the following expressions and comment on the results if a= 3, b= 8 and c= 2.

a+ (2b+ 4c)a. (3a+ 2b)+ 4cb.

6. Calculate the values of the following expressions and comment on the results if a= 3, b= 8 and c= 2.

9a− (2b− 5c)a. (9a− 2b)− 5cb.

7. Determine the values of the following expressions and comment on the results if a= 3, b= 8 and c= 2.

a× (b× c)a. (a× b)× cb.

8. Calculate the values of the following expressions and comment on the results if a= 3, b= 8 and c= 2.

4a÷ (3b÷ 2c)a. (4a÷ 3b)÷ 2cb.

Reasoning

9. The Commutative Law does not hold for subtraction. What can you say about the results of x− a and a− x?
10. Explain whether the Associative Law holds when you are adding fractions.
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Problem solving

11. Use the numbers 1, 5, 6 and 7 with any arithmetic operations to give 21 as the result.

12. a. If x= 1, y= 2 and z= 3, find the value of:
i. (x− y)+ z ii. x− (y− z).

b. Comment on the answers with special reference to the Associative Law.

13. Janet and Judy want to buy a set of Blu-rays together. Janet
has $47 less than the cost of the Blu-rays and Judy has $2
less than the cost. Both girls have at least $1 each. If they
pool their money, they still do not have enough to buy the
Blu-rays. If the cost of the set is a whole number, calculate
how much the Blu-rays cost.

14. Andrew thinks of a number, adds 9 and multiplies the result
by 3. Andrea thinks of a number, multiplies it by 3 and adds
9 to the result. Both Andrew and Andrea get an answer of
60. Explain whether Andrew and Andrea began by selecting
the same number. Show your working to support your
answer.

7.7 Expanding brackets

LEARNING INTENTION

At the end of this subtopic you should be able to:
• write expressions in an expanded form by using the Distributive Law.

7.7.1 The Distributive Law
eles-3994

• Expanding brackets means writing an equivalent expression
without brackets.

• The Distributive Law can be used to expand or remove brackets.
• In the diagram, the blue rectangles represent a, the pink

squares represent b and the green rectangles represent a+ b.
• As can be seen in the diagram, 3(a+ b)= 3a+ 3b.
• This can also be determined by collecting like terms:

3(a+ b) = (a+ b)+ (a+ b)+ (a+ b)
= a+ a+ a+ b+ b+ b
= 3a+ 3b

a b

b

b

a

a

a + b

• Expressions such as this may be written in factorised form or expanded form.

factorised form

3(a + b) 3a + 3b=

expanded form
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The Distributive Law

The Distributive Law provides a quick method of expanding expressions that are in factorised form.

a(b + c) = ab + ac

The term that is out at the front of the brackets gets distributed to each of the terms inside the brackets.

The Distributive Law also applies when the terms inside the brackets are subtracted.

a(b – c) = ab – ac

• The Distributive Law holds true no matter how many terms there are inside the brackets. For example,
a(b+ c− d)= ab+ ac− ad.

• The Distributive Law is not used when the terms inside the brackets are multiplied or divided. For example,
2 (4× 5)= 2× 4× 5 and not (2× 4)× (2× 5).

WORKED EXAMPLE 16 Applying the Distributive Law

Write the following expressions in expanded form, then simplify them.
a. 4 (2a+ d) b. a (3x+ 2y) c. 3 (k+ 4a−m)

THINK WRITE

a. 1. According to the Distributive Law, the number
4 is distributed (or multiplied) to both 2a and d.

a.

4(2a + d) = 4 × 2a + 4 × d

2. Simplify the terms and write the answer. = 8a+ 4d

b. 1. According to the Distributive Law, the number
represented by the pronumeral a is distributed
to both 3x and 2y.

b.

a(3x + 2y) = a × 3x + a × 2y

2. Simplify the terms and write the answer. = 3ax+ 2ay

c. 1. According to the Distributive Law, the number
3 is distributed to k, 4a and m.

c.

3(k + 4a − m) = 3 × k + 3 × 4a − 3 × m

2. Simplify the terms and write the answer. = 3k+ 12a− 3m
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WORKED EXAMPLE 17 Applying the Distributive Law

Use the Distributive Law to expand and simplify the following.
a. 4(2s+ 3k)− 2k b. a(3− c)+ a

THINK WRITE

a. 1. Use the Distributive Law to expand 4(2s+ 3k). a.

4(2s + 3k) − 2k = 4 × 2s + 4 × 3k − 2k

2. Simplify the terms. = 8s+ 12k− 2k

3. Collect like terms and write the answer. = 8s+ 10k

b. 1. Use the Distributive Law to expand a(3− c). b.
a(3 − c) + a = a × 3 − a × c + a

2. Simplify the terms. = 3a− ac+ a
3. Collect like terms and write the answer. = 4a− ac

Resourceseses
Resources

eWorkbook Topic 7 Workbook (worksheets, code puzzle and project) (ewbk-1908)

Interactivity Individual pathway interactivity: Expanding brackets (int-8344)

The distributive law (int-4007)

Exercise 7.7 Expanding brackets

Individual pathways

PRACTISE
1, 3, 6, 8, 11, 14

CONSOLIDATE
4, 7, 9, 12, 15

MASTER
2, 5, 10, 13, 16

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. WE16 Write the following expressions in expanded form, then simplify (if possible).
a. 3(a+ 2b) b. 5(x− 4z) c. 10(2g+ 3h) d. b(2c− 3a)

2. Write the following expressions in expanded form, then simplify (if possible).
a. 2c(8d− q) b. 3b(3b− 2g) c. x(9a+ 7b) d. 7k(t+ 3m)

3. WE17 Use the Distributive Law to expand the following expressions.
a. 5(a+ 2b)− 3a b. 4(n− 2c)+ n c. 9(b+ 2c)− 9b d. x(a− b)+ x

4. Use the Distributive Law to expand each of the following.
a. 3(2d+ 7e) b. 3h(6j− 5)+ 4h c. 4(k+ 5a− 3) d. 4x(x+ 1)− 2(2x− 3)

5. Use the Distributive Law to expand the following expressions.

y(3+ 2z)+ 2ya. 3x(d− 3)+ 4xb. 6u(2f− 1)+ 20uc. 7n(10+ 3h)− 50nd.
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6. Expand each of the following expressions and then simplify by collecting like terms.
a. 8(5r+ 2)+ 14r b. 3(t− 6)− 12 c. 3y+ 3(12− 2y) d. 2x− (16− 3x)

7. Expand each of the following expressions and then simplify by collecting like terms.

5− 3t+ 6(2t− 8)a. 14+ 3ry+ 8(r+ 2ry)b.
12ty+ 2t(7y− 8h)+ 6hc. 16r2+ 12r(2− r)− 6r+ 3d.

8. Expand each of the following expressions and then simplify by collecting like terms.

3(x+ 2)+ 2(3− x)a. 6(4h− 3)+ 7h(4x− 8)b.
5(4x+ y)− 2(3y+ 3)c. 6(3− t2)− 8(t2+ 3)d.

Understanding

9. Expand each of the following and then simplify.

3(x− y)+ 5(y+ 2x)a. 5(a− 2y)+ a(7+ 6y)b. 6c(g+ 3d)+ g(3c+ d)c. y(6d− r)+ 2y(3d+ 2r)d.

10. In expressions such as a(b+ c)= ab+ ac, the left-hand side is in factor form and the right-hand side is in
expanded form. Write each of the following in factor form.

2x+ 4a. 6x− 6yb. 4x+ 12c. 12fg− 16ghd.

Reasoning

11. The formula for the perimeter (P) of a rectangle of length l and width
w is P= 2 (l+w). Use the rule to calculate the perimeter of a magazine
cover with l= 28.6 cm and w= 21 cm.

12. For each of the following expressions, show three different ways to
make the statements true by placing appropriate terms in the boxes.

a. □(□+ 2)= 12ab+□
b. □(□+ 2)= 36kn+□

13. Consider the expression 2(1− 5x). If x is a negative integer, explain
why the expression will be a positive integer.

Problem solving

14. Expanding and simplifying the expression 2 (8c− 16a) gives 16c− 32a. Determine three expressions that
give the same result.

15. a. Expand and simplify 2(x+ y) –3x.
b. Verify that your simplified expression is correct by substituting x= 2 and y= 3 into both the original and

simplified expressions.

16. The price of a pair of shoes is $50. During a sale, the price of the shoes
is discounted by $d.
a. Write an expression to represent the sale price of the shoes.
b. If you buy three pairs of shoes during the sale, write an expression to

represent the total purchase price:

i. containing brackets
ii. in expanded form (without brackets).

c. Write an expression to represent the total change you would receive
from $200 for the three pairs of shoes purchased during the sale.
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7.8 Review
7.8.1 Topic summary

• Pronumerals are letters used to represent numbers.

e.g. t: the number of tickets sold

• A pronumeral is also called a variable. 

The coefficient of

• The number in front of a pronumeral is called the coefficient.

e.g. The coefficient of 7x is 7.

p is 1.

• Terms can contain a combination of numbers and one or more pronumerals, 

or may consist of a number only. 

e.g. 3t, 2y, 5gh, 7 and m are examples of terms.

• A constant term  is a term containing only a number.

e.g. 7, 10 and +4 are examples of constant terms.

• Expressions are made up of terms separated by + and − signs.

e.g. 5x + 4 − 2y is an example of an expression.

• This expression has 3 terms: 

The coefficient of is 5 and the coefficient of

5x, +4 and −2y (+4 is called a constant term).

• x y is −2.

The language of algebra

ALGEBRA

Substitution

• Substitution is the process of 

replacing a pronumeral with its 

known value.

• By using substitution, the value 

of an expression can be 

determined.

e.g. 2x + 5 when x = 6 becomes: 

2(6) + 5 = 2 × 6 + 5 = 12 + 5 = 17

• Only addition and multiplication are commutative. This means that the order 

in which we add or multiply does not matter. The Commutative Law for 

addition and multiplication states that:

a + b = b + a and a × b = b × a

• Only addition and multiplication are associative. This means that it does 

not matter how we group the numbers together when adding or multiplying. 

The Associative Law for addition and multiplication states that:

(a + b) + c = a + (b + c) = a + b + c

(a × b) × c = a × (b × c) = a × b × c

• The Distributive Law states that multiplying a number by a group of 

numbers added together is the same as doing each multiplication separately. 

The Distributive Law is useful for expanding brackets. 

The Distributive Law states that:

 a × (b + c) = a × b + a × c 

  = ab + ac

Algebraic laws

Equivalent expressions

• Equivalent expressions are always 

equal when pronumerals are 

substituted.

e.g. 4 + 6x and 11 + 6x – 7 are

equivalent.

• When multiplying expressions,

    multiply the numbers and write the

    pronumerals in alphabetical order.

    Remove the multiplication sign.

e.g. 5b × 2a = 10ab

• When dividing, write the division

    as a fraction and simplify by

    cancelling.

16f

Multiplying and dividing

expressions

• Like terms have identical 

pronumeral parts. 

e.g. 3x and x are like terms.

5ab and ‒6ba are like terms.

−5xy  and 11y are not like terms.

• Like terms can be added together 

or subtracted.

Like terms

4
 = 4f e.g. 
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7.8.2 Success criteria
Tick the column to indicate that you have completed the subtopic and how well you think 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

7.2 I understand the use of pronumerals in algebra.

I can identify algebraic terminology.

I can construct expressions from given information.

7.3 I can substitute a number for a pronumeral to evaluate an algebraic
expression.

7.4 I can simplify expressions by adding or subtracting like terms.

7.5 I can simplify expressions when multiplying, using indices where
appropriate.

I can simplify expressions when dividing by identifying common factors.

7.6 I understand and can apply the Commutative Law for addition and
multiplication.

I understand and can apply the Associative Law for addition and
multiplication.

I understand that the associative and commutative laws do not apply to
subtraction or division.

7.7 I can write expressions in expanded form by using the Distributive Law.

7.8.3 Project

Landscaping

A town’s local council wants to create more garden beds in the parklands around the town as part of its
beautification program. All garden beds are to be square, but can vary in size. They will be surrounded by
1m2 pavers, as shown in the diagram.

Garden bed 1

Garden bed 2

Garden bed 3
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• The blue areas represent the square garden beds.
• The white squares represent the 1m2 pavers.

1. Use these three diagrams of the garden beds to complete the following table.

Measurements Garden bed 1 Garden bed 2 Garden bed 3
Side length of the garden bed (m)

Area of the garden bed
(
m2

)
Number of pavers used

Total length around the outside of pavers (m)

Let s represent the side length of the garden bed.
Let a represent the area of the garden bed.
Let p represent the number of pavers used.
Let l represent the total length around the outside
of the pavers.

2. Examine the patterns formed in your table and
write formulas linking:
• a and s
• l and s
• p and s
• p and l.

3. You just got a job as the council’s new landscape gardener. Your first task is to design a 10m× 10m
square garden bed that is to be constructed in the same way as demonstrated in the previous diagram.
How many pavers will be needed for this design?

4. The council has decided to put a large, square
garden bed on the grounds near the entrance to
its offices. The area of ground measures
18m× 20m. The council wants you to place the
largest possible square garden bed here.
You also have to put 1m2 pavers around it.
Draw a design of the council’s plan for this area
of ground on a sheet of paper, with clear labels
showing the measurements involved. Indicate
the number of pavers that will be required for
the project.

Resourceseses
Resources

eWorkbook Topic 7 Workbook (worksheets, code puzzle and project) (ewbk-1908)

Interactivities Crossword (int-2598)

Sudoku puzzle (int-3169)
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Exercise 7.8 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. Simplify the following expressions by adding or subtracting like terms.
a. 3g+ 4g b. 8y− 2y c. 4h+ 5h d. 7ag− 2ag e. 6gy− 3yg

2. Simplify the following expressions by adding or subtracting like terms.
a. 8r− 8r b. 6y− 2y+ y c. 4t+ 6+ 3t d. 12gh+ 6hg e. 8t− 2m+ 3t

3. Simplify the following expressions by adding or subtracting like terms.
3m+ma. 7g+ 8g+ 8+ 4b. 7h+ 4t− 3hc.
2b+ 7c+ 8bd. 11axy− 3axye.

4. First simplify the following expressions, then find the value of the expression if x= 5.
a. 7x+ 3x b. 2x+ 3x− 4 c. 11x+ 12x d. x+ 2x

5. First simplify the following expressions, then find the value of the expression if x= 5.
a. 3x− 2x+ 16 b. 21x− 13x+ 7 c. 11+ 2x+ 5x d. 7x− 4x+ 3x

6. Use the Distributive Law to expand the following expressions.
a. 7 (m− 3k) b. w (g+ 9a) c. 2y (8h− 7)

7. Use the Distributive Law to expand the following expressions.
a. 10m (7r− 2p) b. 3g (2a+ 2c) c. 4j (6x− 3y)

8. Expand the following and simplify (if possible).
a. 5 (t− 2s)− 3t b. 4 (a+ 3g)− 2g c. d (3f+ 9)− 2d

9. Expand the following and simplify (if possible).
a. 4z (2− a)+ 7z b. 3p (f− 2q)+ 7p c. 10b (a+ 6)+ 5b

10. Use the Associative Law to complete the following equations.

a. a+ (3b+ __)= (__+ __)+ 5c b.
1

a
+ (2b+ __)= (__+ 2b) __7g

11. Use the Associative Law to complete the following equations.

a. (d× 3y)× z= __ (__× __)
b.

(
a

b
× c

)
× __= a

__
(__× f)

12. Use the associative and commutative laws to complete the following equations.
a. g+ (3m+ __)= (2k+ __)+ 3m b. (w+ __)+ 4r= __+ (5g+w)

13. Use the associative and commutative laws to complete the following equations.

a.
2

3
× (2d× __)= (r× 2d)× __ b. (3z× 5b)× __= __× (6m× 5b)
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14. Write an expression for:
the difference between M and Ca. money earned by selling B cakes for $3 eachb.
the product of X and Yc. 15 more than Gd.
1 more than De. the cost of 12 bananas at H cents eachf.
T multiplied by 5.g.

15. Otto works in a warehouse, packing boxes of chocolates for distribution
across the country. An order from a store in Wollongong fills 35 boxes, with
18 chocolates left over.
a. Write an expression to represent the number of chocolates ordered, using

the pronumeral x to represent a full box of chocolates.
b. If each full box contains 30 chocolates, use your expression to calculate

how many chocolates the store ordered.

16. Are the following equations True or False for all values of the pronumerals?

a. 7x− 10y= 10y− 7x b. 9x×−y=−y× 9x c. 16× 2x× x= 32x2

17. Simplify the following.

a. 3g× 7g b. 6xy× 3y c. 7ad× 6a2 d. −3z2 × 8zy

18. Simplify each of the following.

a.
16m

8
b.

13x

13
c.

20d

60d
d.

6th

12h
e.

63r

27rt

19. Simplify each of the following.

a.
15kt3

r2
b.

8m2n

18mn2
c.

72def 2

−18d 2e
d.

9a2b

12ab2
e.

33k2m2

11m2k

20. Place the appropriate terms in the boxes below to make the following statements true. Remember to
simplify the equation by multiplying by the reciprocal.

a. □÷ 3pq= 4p2 b. 21x2 ÷□= 3x

y
c. □÷ 2a

5b
= 35b2

2a2
d.

7x

2y
÷□= 7y2

24

Problem solving

21. Mary has y books. Tom has 4 more books than Mary. Cindy has 5 times as many books as Tom. Write
down an expression, in terms of y, that can be used to work out the number of books that Cindy has.
(Don’t actually calculate the number of books.)

22. It’s Bianca’s birthday today. She is m years old. She asks
the ages of people at her party. Write expressions to
describe the ages of the following people.
a. Bianca’s cousin Paul is 8 years older than Bianca.
b. Bianca’s sister Kate is 5 years younger than Bianca.
c. Bianca’s aunt Delia is three times Bianca’s age.
d. Delia’s friend Nic is 3 years older than Delia.
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23. Use the pronumeral x to make a general statement in the form ___× ___= ___ from the following
clues.

4× 1

4
= 1; 30× 1

30
= 1; 1.2× 1

1.2
= 1

24. A couple spends $x on developing 80 small
wedding photos and $y for 60 large wedding
photos. Determine how much more they need to
spend if they want an extra dozen photos of each
size.

25. It costs $x for four adults’ tickets at the cinema.
A child’s ticket costs $3 less than an adult’s
ticket. On family night, all the tickets go for half
price. Develop a formula in terms of x to
calculate how much it will cost for a family of 2
adults and 3 children on family night.

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-1908)

Solutions

Download a copy of the fully worked solutions to every question
in this topic (sol-0696) ⃞

Digital document

7.2 SkillSHEET Alternative expressions used to describe the
four operations (doc-6502) ⃞

Video eLessons

7.2 Pronumerals (eles-3986) ⃞
Terms and expressions (eles-3987) ⃞

7.3 Substituting (eles-3988) ⃞
Substitution (eles-2426) ⃞

7.4 Simplifying expressions containing like terms (eles-3989) ⃞
Simplification of expressions (eles-1884) ⃞

7.5 Multiplying terms (eles-3990) ⃞
Dividing terms (eles-3991) ⃞

7.6 The Commutative Law (eles-3992) ⃞
The Associative Law (eles-3993) ⃞

7.7 The Distributive Law (eles-3994) ⃞

Interactivities

7.2 Individual pathway interactivity: Introduction to algebra
(int-4429) ⃞
Terms and expressions (int-4004) ⃞

7.3 Individual pathway interactivity: Substitution (int-4351) ⃞
Substitution (int-4003) ⃞

7.4 Individual pathway interactivity: Simplifying expressions
using like terms (int-8460) ⃞
Simplifying expressions containing like terms
(int-4006) ⃞

7.5 Individual pathway interactivity: Multiplying and dividing
terms (int-8343) ⃞

7.6 Individual pathway interactivity: Number laws (int-8461) ⃞
The commutative law for multiplication (int-4009) ⃞
The associative law for multiplication (int-4008) ⃞

7.7 Individual pathway interactivity: Expanding brackets
(int-8344) ⃞
The distributive law (int-4007) ⃞

7.8 Crossword (int-2598) ⃞
Sudoku puzzle (int-3169) ⃞

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 7 Algebra
Exercise 7.1 Pre-test
1. B

2. 24

3. 84

4. E

5. 2x+ 6y

6. 20x+ 4y

7. 20, 21
8. 10k+ 6

9. 5, 4x
10. 30abca. 52 ab3b. 5qc.

13m

3n
d.

11. 3

12. 17p− 2q

13. 6x+ 10y

14. False, a× a= a2

15. 3b+ 8r

Exercise 7.2 Introduction to algebra
1. Pronumerals are used in algebra to represent unknown

numbers.

2. As an example, on Monday there were b bananas in the
bowl; on Tuesday 4 bananas were taken out; on Wednesday
2 bananas were taken out; on Thursday 14 bananas were
added; on Friday 3 bananas were taken out.

3. 2× c+ 4a. 3× c+ 4b. 2× c+ 2c.
2× c+ 3d.

4. c+ 3a. 2cb. 2c+ 5c. 4c+ 3d.

5. 4c+ 34

6. 2ma. 2m+ nb. 4m+ 3nc.
m+ 2n+ 5d. 3m+ 2n+ 8e.

7. a+ ba. a− bb. abc.
3a

b
d.

8.
−15

a
a. 3a− 5bb.

−b
5

c. a− 7d.

9. m− 8, m− 2, m+ 1, m+ 3a.
n− 15, n− 10.3, n+ 25b.

10. Examples are given here.
a. Let d be the number of dogs at my house. My friend has

2 more dogs at her house than I do (d+ 2), while another
friend has 1 dog less at his house than I do (d− 1).

b. Let t be the number of textbooks in my schoolbag. My
friend has double that number in his schoolbag (2t)
while another friend has 1 more textbook than I do, in
his schoolbag (t+ 1).

c. Let y be the number of dollars in my wallet. My friend
has 3 times the number of dollars as I have, in her wallet(
3y
)
, while another friend has 10 times the number of

dollars as I do, in her wallet
(
10y

)
.

11. B+ 2a. T− 3b. D+ 6c. K− 5d.

12. G+N+Wa. D+Hb.
2Nc. C+Hd.

13. 12−Ga. 4Db. BFc. 3M+Yd.

14. A+B+Ca. A−Cb.
ACc. ABCd.

15.
B

C
a.

A+C

B
b. A+ 3c. C−ABd.

16. T−Xa. $4Bb. 45Gc.
$T
5

d.

17. 2× na. 4× nb. 8× nc.

18. A

19. C

20. B

21. B

22. C

23. Truea. Trueb. Falsec. Trued.

24. Truea. Trueb. Truec. Falsed.

25. Falsea. Trueb. Truec. Falsed.

26. a+ 6a. a− 2b.

27. $3da. $120db. $3(d+ 1.5)c.

28. In
(x+ 1)

3
, 1 is added to x and then the result is divided

by 3. In
x

3
+ 1, x is divided by 3 first and then 1 is added.

29. y+ y+ y= 3y and y× y× y= y3

30.

–3 –2 –1 0 1 2

p

3

a. p + 1b. p – 2

c. 3 – p

31. $(2x+ 7)a. 3xb. 4x+ 3c.

32. a. Cost of a hamburger + cost of a hamburger + cost of a
drink = total cost (or cost of the drink + twice the cost
of a hamburger = total cost)

b. $3.75+ 2h=$7.25
33. a. 10+ 2n

5
, where n is the number of coins in each

piggy bank.

b. $44
34. 180

Exercise 7.3 Substituting and evaluating
1. 11a. 20b. −2c. 15d.

2. −1a. 66b. 19c. −41d.

3. −13a. −12b. 33c. 8d.

4. d= 2a. d= 3b. d= 0c. d= 100d.

5. e= 11a. e= 1b. e= 197c. e= 13d.

6. f= 19a. f= 7b. f= 67c. f= 247d.

7. g= 21a. g= 13b. g= 1c. g= 25d.

8. h= 4a. h= 2b. h= 26c. h= 152d.

9. i= 20a. i= 40b. i= 45c. i= 0d.
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10. j= 40a. j= 36b. j= 0c. j= 4d.

11. k= 5a. k= 125b. k= 35c. k= 75d.

12. l= 7a. l= 1b. l= 15c. l= 63d.

13. m= 17a. m= 23b. m= 32c. m= 77d.

14. n= 9a. n= 3b. n= 303c. n= 216d.

15. o= 16a. o= 28b. o= 13c. o= 49d.

16. p= 26a. p= 8b. p= 44c. p= 2d.

17. w= 4 and h= 6
(There are many possible solutions for this question.)

18. 62 milesa. 155milesb. 9.3milesc.

19. 38 m

20. The values of x are between 3 and 20.

21. 109a.
93b.
No, they would have scored 108.c.

22. 1255a. 2485b.

Exercise 7.4 Simplifying expressions using like
terms
1. 5aa. 14yb. 15cc. 2ud. 20ee.

2. 5ta. 14abb. 6fgc. 3ed. 7te.

3. 5fa. 0b. 18xc. 12md. 8ae.

4. 25ab− 7a.
3yb.
Cannot be simplifiedc.
14t− 3d.
13re.

5. Cannot be simplifieda.
4+ 2gb.
tc.
0d.
14pqe.

6. 11t− 5a.
tb.
Cannot be simplifiedc.
11t− 8d.
4t+ 3e.

7. 0a. 0b. 0c. 8d.

8. 7a. 0b. 7c. 6yd.

9. 5a, 35a. 9a, 63b. 4a, 28c. 10a, 70d.

10. 10a, 70a. 10a, 70b. 17+ 8a, 73c.
5a+ 2, 37d.

11. 2a, 14a. a, 7b. 0, 0c.
17a− 16, 103d.

12. Truea. Trueb. Falsec.
Trued. Falsee.

13. Falsea. Trueb. Truec.
Falsed. Truee.

14. Truea. Trueb. Falsec.
Falsed. Truee.

15. E

16. B

17. C

18. D

19. C

20. A

21. D

22. Truea. Falseb. Falsec.

23. Truea. Falseb. Truec.

24. Falsea. Trueb. Truec.

25. 10x

26. 6d

27. 2L+ 2Wa. 2A+Bb.

28. ∠COD=∠DOE= 40°

Exercise 7.5 Multiplying and dividing terms
1. 2a2a. 7a2bb. 21p2qc.

6b2cdd. 40m15e.

2. 12ga. 21hb. 24dc. 15zd. 30re.

3. 35ta. 12ub. 42pc.
21 gyd. 22 hte.

4. 24gxa. 70ahb. 36 dmc.
15chd. 18gxe.

5. 4fa. 2hb. 5xc. 3gd. 2re.

6. 2a. 2b. 2c.
2

3
d.

1

2
e.

7.
6

7
a.

2

3
b.

1

3
c.

1

2
d.

2

3
e.

8.
3

a
a.

20p10q7

3
b.

2x2

3y
c.

5

w
d.

1

7xy
e.

9. 3a2a. –4p2b. 10x2c. 5a2bd.

10. −36x2ya. 24p2q2b.

−10mn2t2c. −42xy2z2d.

11. The student’s working is not correct. Factors can only
be simplified when in product form. This question has
addition.

12.
16axy

9b
a.

16axy

9b
b.

The answers to parts a and b are the same.c.

13. The order of operations needs to be applied when dealing
with algebraic expressions. Also, terms that contain more
than one pronumeral should be dealt with as a single term.

The first expressions are all equivalent to
x

yz
and the final

two terms are equivalent to
xz

y
.

14. 3x2a. 2bxb. 5 (x+ 3)c.

15. −4

9
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16. a. P= 4× 9= 36 cm

b. i. When x= 2, A= 81 – (7× 7)= 32 cm2

ii. When x= 3, A= 81 – (6× 6)= 45 cm2

c. A= 81–(9− x)2 cm2

Exercise 7.6 Number laws
1. Truea. Falseb. Truec. Falsed.

2. w+
(
r+ 6y

)
=
(
w+ r

)
+ 6ya.

6t× (4r)× 3s=
(
6t× 4r

)
× 3b. (

9y+ 2r
)
+ 3w= 9y+ (2r+ 3w)c. (

z+ 2p
)
+ 6t= z+

(
2p+ 6t

)
d.

3. 6t+
(
3w+ 7v

)
= 3w+ (6t+ 7v)a.

s×
(
9r× 2c

)
= 2c×

(
s× 9r

)
b.

(3c+w)+ d= d+
(
3c+w

)
c. (

g+ 3b
)
× 2y= 2y×

(
3b× g

)
d.

4. Falsea. Falseb. Truec. Falsed.

5. 27a. 33. They are the same.b.

6. 21a. 1. They are different.b.

7. 48a. 48. They are the same.b.

8. 2a.
1

8
. They are different.b.

9. These expressions will have different results unless x= a.

10. The Associative Law does hold for fractions because, just
like whole numbers, they are rational numbers. You can
check this by adding a number of fractions in different
orders.

11. 6÷ (1− 5÷ 7)= 21

12. a. i. −4 ii. 2

b. The answers are equal because of the use of the
Associative Law.

13. $47 or $48
14. They did not start with the same number. Andrew started

with 11 and Andrea started with 17.

Exercise 7.7 Expanding brackets
1. 3a+ 6ba. 5x− 20zb. 20g+ 30hc.

2bc− 3abd.

2. 16cd− 2cqa. 9b2− 6bgb. 9ax+ 7bxc.
7kt+ 21kmd.

3. 2a+ 10ba. 5n− 8cb. 18cc.
ax− bx+ xd.

4. 6d+ 21ea. 18hj− 11hb. 4k+ 20a− 12c.

4x2+ 6d.

5. 5y+ 2yza. 3dx− 5xb. 12fu+ 14uc.
20n+ 21hnd.

6. 54r+ 16a. 3t− 30b. 36− 3yc. 5x− 16d.

7. 9t− 43a. 19ry+ 8r+ 14b.

26ty− 16ht+ 6hc. 4r2+ 18r+ 3d.

8. x+ 12a. 28hx− 32h− 18b.

20x− y− 6c. −14t2− 6d.

9. 13x+ 2ya. 12a− 10y+ 6ayb.
9cg+ 18cd+ dgc. 12dy+ 3ryd.

10. 2(x+ 2)a. 6(x− y)b. 4(x+ 3)c.
4g(3f− 4h)d.

11. Perimeter = 99.2 cm
12. Sample responses are given.

3a(4b+ 2)= 12ab+ 6aa.
4n(9k+ 2)= 36nk+ 8nb.

13. If x is a negative integer, then −5x will be a positive integer.
Adding this positive integer to 1 will result in another
positive integer. The result will be positive.

14. 4 (4c – 8a) , 8 (2c – 4a) and 16 (c – 2a)
15. 2y− xa. Both expressions equal 4.b.

16. a. $ (50− d)
b. i. Sale price (P)= 3 (50− d)

ii. P= 150− 3d

c. Amount of change (C)= 200− (150− 3d)= 50+ 3d

Project

1.

Measurements
Garden
bed 1

Garden
bed 2

Garden
bed 3

Side length of the
garden bed (m)

1 2 3

Area of the garden
bed

(
m2

) 1 4 9

Number of pavers
used

8 12 16

Total length around
the outside of pavers
(m)

12 16 20

2. a= s× s, l= 4s+ 8, p= 4s+ 4, p= l− 4

3. 44

4. 68

Exercise 7.8 Review questions
1. 7ga. 6yb. 9hc. 5agd. 3gye.

2. 0a. 5yb. 7t+ 6c.
18ghd. 11t− 2me.

3. 4ma. 15g+ 12b. 4h+ 4tc.
10b+ 7cd. 8axye.

4. 10x, 50a. 5x− 4, 21b.
23x, 115c. 3x, 15d.

5. x+ 16, 21a. 8x+ 7, 47b.
11+ 7x, 46c. 6x, 30d.

6. 7m− 21ka. gw+ 9awb. 16hy− 14yc.

7. 70mr− 20mpa. 6ag+ 6cgb. 24jx− 12jyc.

8. 2t− 10sa. 4a+ 10gb. 3df+ 7dc.
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9. 15z− 4aza. 3fp− 6pq+ 7pb.

10ab+ 65bc.

10. In this question, the order of the terms is important.
a+ (3b+ 5c)= (a+ 3b)+ 5ca.
tb.

11. In this question, the order of the terms is important.(
d× 3y

)
× z= d×

(
3y× z

)
a. (

a

b
× c

)
× f= a

b

(
c× f

)
b.

12. In this question, the order of the terms is important.
g+ (3m+ 2k)=

(
2k+ g

)
+ 3ma. (

w+ 5g
)
+ 4r= 4r+

(
5g+w

)
b.

13. In this question, the order of the terms is important.
2

3
× (2d+ r)= (r× 2d)× 2

3
a.

(3z+ 5b)× 6m= 3z× (6m× 5b)b.

14. M−C or C−Ma. $3Bb.
XYc. G+ 15d.
D+ 1e. 12H centsf.
5Tg.

15. 35x+ 18a. 1068b.

16. Falsea. Trueb. Truec.

17. 21g2a. 18xy2b. 42a3dc. –24yz3d.

18. 2ma. xb.
1

3
c.

t

2
d.

7

3t
e.

19. 15kta.
4m

9n
b. −4f 2

d
c.

3a

4b
d. 3ke.

20. 12p3qa. 7xyb.
7b

a
c.

12x

y3
d.

21. 5y+ 20

22. m+ 8a. m− 5b. 3mc. 3m+ 3d.

23. x× 1

x
= 1

24. $3x+ 4y

20
= 3x

20
+ y

5

25. $5x− 36

8
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