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NUMBER AND ALGEBRA

TOPIC 3  
Factors, multiples, indices and 
primes

3.1 Overview
Numerous videos and interactivities are embedded 
just where you need them, at the point of learning, in 
your learnON title at www.jacplus.com.au. They will 
help you to learn the concepts covered in this topic.

3.1.1 Why learn this?  
Indices are very useful in everyday life because they 
allow us to write very large and very small numbers more 
simply. For calculations involving such numbers we can 
use indices to simplify the process. Astronomy is a branch of science where very large distances are involved.

The stars we see in the southern hemisphere night sky are different to the stars people see in the northern 
hemisphere night sky. Alpha Crusis, the brightest and closest star to us in the Southern Cross constellation, 
is approximately 3000 million billion kilometres from Earth.

DISCUSSION
What ethical concepts need to be considered if Australia was to investigate capping its population at 50 million?

LEARNING SEQUENCE
3.1 Overview
3.2 Factors and multiples
3.3 Lowest common multiple and highest common factor
3.4 Index notation
3.5 Prime numbers and composite numbers
3.6 Squares and square roots
3.7 Cubes and cube roots
3.8 Review

LEARNING OUTCOMES
A student:

1. communicates and connects mathematical ideas using appropriate terminology, diagrams and symbols MA4-1WM
2. applies appropriate mathematical techniques to solve problems MA4-2WM
3. recognises and explains mathematical relationships using reasoning MA4-3WM
4. compares, orders and calculates with integers, applying a range of strategies to aid computation MA4-4NA

5. operates with positive-integer and zero indices of numerical bases MA4-9NA

Related Life Skills outcomes: MALS-4NA, MALS-5NA, MALS-6NA, MALS-7NA, MALS-10NA, MALS-11NA
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Note: Your teacher may now set you a pre-test to determine how familiar you are with the content in this 
topic.

3.2 Factors and multiples
3.2.1 Multiples

 • A multiple of a number is the answer obtained when that number is multiplied by another whole  
number. For example, all numbers in the 5 times table are multiples of 5: so 5, 10, 15, 20, 25, … are 
all multiples of 5.

WORKED EXAMPLE 1

List the first five multiples of 7.

THINK WRITE

1 First multiple is the number × 1, that is, 7 × 1.

2 Second multiple is the number × 2, that is, 7 × 2.

3 Third multiple is the number × 3, that is, 7 × 3.

4 Fourth multiple is the number × 4, that is, 7 × 4.

5 Fifth multiple is the number × 5, that is, 7 × 5.

6 Answer the question. The first five multiples of 7 are 
7, 14, 21, 28, 35.

WORKED EXAMPLE 2

Write the numbers in the list that are multiples of 8.
18, 8, 80, 100, 24, 60, 9, 40

THINK WRITE

1 The biggest number in the list is 100. List multiples 
of 8 using the 8 times table just past 100; that is, 
8 × 1 = 8,  8 × 2 = 16,  8 × 3 = 24,  8 × 4 = 32
8 × 5 = 40, and so on.

8, 16, 24, 32, 40, 48, 56, 64, 72, 80, 88, 96, 104

2 Write any multiples that appear in the list. Numbers in the list that are multiples of 8 are 
8, 24, 40, 80.

CONTENT DESCRIPTIONS
Students:
Apply the associative, commutative and distributive laws to aid mental and written computation (ACMNA151)
 Investigate index notation and represent whole numbers as products of powers of prime numbers (ACMNA149)
Investigate and use square roots of perfect square numbers (ACMNA150)
Source: NSW Syllabus for the Australian Curriculum
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3.2.2 Factors
 • A factor is a whole number that divides exactly into another whole number, with no remainder. For 

example, the number 4 is a factor of 8 because 4 divides into 8 twice with no remainder, or 8 ÷ 4 = 2.
 • If one number is divisible by another number, the second number divides exactly into the first number.
 • Factors of a number can be written as factor pairs. These are pairs of numbers that multiply to equal a 

certain number.

3.2.3 Tests of divisibility
 • If you are given a large number it can sometimes be difficult to determine all of the factors of that 

number. Divisibility tests are a quick way of testing for factors of a given number.

A number 
is divisible 
by… If… Example

2 the last digit is 0, 2, 4, 6 or 8. 324 is divisible by 2 as the last digit is 4.

3 the sum of the digits is divisible by 3. 615 is divisible by 3, as the sum of the digits is 
12  (6 + 1 + 5 = 12), and 12 is divisible by 3.

4 the last two digits put together (as a 
two-digit number) are divisible by 4.

532 is divisible by 4, as 32 is divisible by 4.

WORKED EXAMPLE 3

Find all the factors of 14.

THINK WRITE

1 1 is a factor of every number and the number itself is a 
factor; that is, 1 × 14 = 14.

1, 14

2 14 is an even number so 14 is divisible by 2; therefore 2 
is a factor. Divide the number by 2 to find the other 
factor (14 ÷ 2 = 7).

2, 7

3 Write a sentence placing the factors in order from 
smallest to largest.

The factors of 14 are 1, 2, 7 and 14.

WORKED EXAMPLE 4

List the factor pairs of 30.

THINK WRITE

1 1 and the number itself are factors; that is, 1 × 30 = 30. 1, 30

2 30 is an even number so 2 and 15 are factors; that is, 
2 × 15 = 30.

2, 15

3 Divide the next smallest number into 30. Therefore, 3 
and 10 are factors; that is, 3 × 10 = 30.

3, 10

4 30 ends in 0 so 5 divides evenly into 30, that is, 
5 × 6 = 30.

5, 6

5 List the factor pairs. The factor pairs of 30 are 
1, 30; 2, 15; 3, 10 and 5, 6.
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A number 
is divisible 
by… If… Example

5 the last digit is either 0 or 5. 135 is divisible by 5, as the last digit is 5.

6 it is divisible by 2 and it is divisible by 3. 420 is divisible by 6, as the last digit is 0 and the 
sum of the digits is 6 (4 + 2 + 0 = 6), and 6 is 
divisible by 3.

10 the last digit is 0. 770 is divisible by 10, as the last digit is 0.

Exercise 3.2 Factors and multiples 

Individual pathways 

 V PRACTISE
Questions:
1a–h, 2–8, 9a, b, 10–15, 17, 19, 21, 
22, 26

 V CONSOLIDATE
Questions:
1e–l, 2–8, 9a, b, 10–17, 18, 19–22, 
26, 27

 V MASTER
Questions:
1l–p, 2–9, 12, 16–30

V V V  Individual pathway interactivity: int-4316  ONLINE ONLY

To answer questions online and to receive immediate feedback and fully worked solutions for every 
question, go to your learnON title at www.jacplus.com.au. Note: Question numbers may vary slightly.

Understanding and fluency
1.  WE1  List the first five multiples of the following numbers.

a. 3 b. 6 c. 100 d. 11 e. 15 f. 4
g. 21 h. 25 i. 14 j. 12 k. 50 l. 30 

m. 33 n. 120 o. 45 p. 72
2.  WE2  Write the numbers in the following list that are multiples of 10.

10, 15, 20, 100, 38, 62, 70
3. Write the numbers in the following list that are multiples of 7.

17, 21, 7, 70, 47, 27, 35
4. Write the numbers in the following list that are multiples of 16.

16, 8, 24, 64, 160, 42, 4, 32, 1, 2, 80

Try out this interactivity: Multiples
Searchlight ID: int-3929
Try out this interactivity: Factors 
Searchlight ID: int-3930
Try out this interactivity: Lowest common multiple 
Searchlight ID: int-3931
Try out this interactivity: Highest common factor 
Searchlight ID: int-4545
Watch this Video: Factors and multiples 
Searchlight ID: eles-2310
Complete this digital doc: SkillSHEET: Multiples 
Searchlight ID: doc-6416
Complete this digital doc: SkillSHEET: Factor pairs 
Searchlight ID: doc-6417

 RESOURCES — ONLINE ONLY
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5. Write the numbers in the following list that are multiples of 35.
7, 70, 95, 35, 140, 5, 165, 105, 700

6. The numbers 16, 40 and 64 are all multiples of 8. Find three more multiples of 8 that are less than 100.
7. List the multiples of 9 that are less than 100.
8. List the multiples of 6 between 100 and 160.
9.  MC  a. The first three multiples of 9 are:

a. 1, 3, 9 b. 3, 6, 9 C. 9, 18, 27 d. 9, 18, 81 E. 18, 27, 36
b. The first three multiples of 15 are:
a. 15, 30, 45 b. 30, 45, 60 C. 1, 15, 30 d. 45 E. 3, 5, 15
c. Justify your answer to part b using mathematical reasoning.

10.  WE3  Find all the factors of each of the following numbers.
a. 12 b. 8 c. 40 d. 35 e. 28 f. 60
g. 100 h. 72 i. 39 j. 85 k. 76 l. 69

m. 99 n. 250 o. 51 p. 105
11.  WE4  List the factor pairs of:

a. 20 b. 18 c. 36 d. 132
12. If 3 is a factor of 12, state the smallest number greater than 12 that has 3 as one of its factors.
13. Without using a calculator, use divisibility tests to determine whether the following are true or false.

a. 2 is a factor of 65 b. 3 is a factor of 96 c. 4 is a factor of 22
d. 5 is a factor of 44 e. 6 is a factor of 72 f. 10 is a factor of 85

14.  MC  a. A factor pair of 24 is:
a. 2, 4 b. 4, 6 C. 6, 2 d. 2, 8 E. 3, 9
b. A factor pair of 42 is:
a. 6, 7 b. 20, 2 C. 21, 1 d. 16, 2 E. 6, 8

15. Which of the numbers 3, 4, 5 and 11 are factors of 2004?
16. a. Use the tests of divisibility to determine whether the following numbers are divisible by 2, 3, 4, 5, 6 

and 10.
i 415 ii 600 iii 935 iv 1010 v 4321 vi 55112
b. Use a calculator to check your answers to part a.

17. Alex and Nadia were having races running down a flight of stairs.  
Nadia took the stairs two at a time while Alex took the stairs three at a  
time. In each case, they reached the bottom with no steps left over.
a. How many steps are there in the flight of stairs? List three possible 

answers.
b. What is the smallest number of steps there could be?
c. If Alex can also take the stairs five at a time with no steps left over, 

what is the smallest number of steps in the flight of stairs?
18. Connie Pythagoras is trying to organise her Year 4 class into rows for 

their class photograph. If Ms Pythagoras wishes to organise the  
20 students into rows containing equal numbers of students, what possible  
arrangements can she have?

  Note: Ms Pythagoras will not be in the photograph.
19. Place the first 6 multiples of 3 into the following triangle so the numbers along 

each side of the triangle add up to 27. Use each number once only.
20. a.   MC  Tilly Tyler has 24 green bathroom tiles left over. If she wants to use 

them all on the wall behind the kitchen sink (without breaking any), which 
of the following arrangements would be suitable?
i. 4 rows of 8 tiles ii. 2 rows of 12 tiles iii. 4 rows of 6 tiles

iv. 6 rows of 5 tiles v. 3 rows of 8 tiles
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a. I and II b. I, II and III C. II, IV and V d. II, III and V E. V
b. Justify your answer to part a using mathematical reasoning.

Communicating, reasoning and problem solving
21. I am a 2-digit number that can be divided by 3 with no remainder. The sum of my digits is a multiple 

of 4 and 6. My first digit is double my second digit. What number am I? Show your working.
22. Find a 2-digit number such that if you subtract 3 from it, the result is a multiple of 3; if you subtract 4 

from it, the result is a multiple of 4; and if you subtract 5 from it, the result is a multiple of 5. Explain 
how you reached the answer.

23. In a class election with 3 candidates, the winner beat the other 
2 candidates by 3 and 6 votes respectively. If  27 votes were 
cast, how many votes did the winner receive? Show how you 
reached your answer.

24. What number am I? I am a multiple of 5 with factors of 6, 4 
and 3. The sum of my digits is 6. Show your working.

25. My age is a multiple of 3 and a factor of 60. The sum of my 
digits is 3. How old am I? (There are two possible answers.)

26. A room measures 550 centimetres by 325 centimetres. What 
would be the side length of the largest square tile that can be 
used to tile the floor without any cutting?
a. Try this question now. (Hint: Find the factors of 550 and 325.)
b. How many tiles would fit on the floor along the wall 550 centimetres long?
c. How many tiles would fit on the floor along the wall 325 centimetres long?
d. How many floor tiles would be needed for this room? Explain your answer.

27. Use the following clues to find the values of A,  B,  C and D.
 • A is a factor of B.
 • C is the second multiple of B and the fourth multiple of A.
 • D is a prime number between 10 and 20.
 • All numbers are different, and add up to 41.

28. A man and his grandson share the same birthday. For exactly six  
consecutive years the grandson’s age is a factor of his grandfather’s age. 
How old is each of them at the sixth of these birthdays, given that the 
grandson is no more than 10?

29. A book has pages numbered 1 to 140. This means that the numbers on 
each page have either one, two or three of the digits 0 to 9. How many 
digits would be used in total to number the pages?

30. Does a number have more factors than multiples? Explain.
 

3.3 Lowest common multiple and highest  
common factor
3.3.1 The LCM and HCF

 • The lowest common multiple (LCM) of two or more numbers is the smallest number that has those 
numbers as factors. For example, 20 is a common multiple of 5 and 10, but 10 is the lowest common 
multiple of 5 and 10.

 • A common factor is a number that is a factor of two or more given numbers. For example, for the 
numbers 6 and 10, the number 2 is a common factor because 2 is a factor of 6, and 2 is a factor of 10.

 • The highest common factor (HCF) is the largest of the common factors.
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 • Factors can make it easier to multiply numbers mentally. The following examples show the thought 
processes required.

WORKED EXAMPLE 6

Find 12 × 15 using factors.

THINK WRITE

1 Write the question. 12 × 15

2 Write one of the numbers as a factor pair. = 12 × 5 × 3

3 Multiply the first two numbers. = 60 × 3

4 Find the answer. = 180

WORKED EXAMPLE 7

Use factors to evaluate 32 × 25.

THINK WRITE

1 Write the question. 32 × 25

2 Rewrite the question so that one pair of factors is 
easy to multiply. The number 4 is a factor of 32  
and 4 × 25 = 100.

= 8 × 4 × 25

3 Find the answer. = 8 × 100
= 800

WORKED EXAMPLE 5

a Find the common factors of 8 and 24 by:
i listing the factors of 8

ii listing the factors of 24
iii listing the factors common to both 8 and 24.

b State the highest common factor of 8 and 24.

THINK WRITE

a i 1 Find the pairs of factors of 8. a i 1, 8  2, 4

2 Write them in order. Factors of 8 are 1, 2, 4, 8.

ii 1 Find the pairs of factors of 24. ii 1, 24  2, 12   3, 8  4, 6

2 Write them in order. Factors of 24 are 1, 2, 3, 4, 6, 8, 12, 24.

iii Write the common factors. iii Common factors are 1, 2, 4, 8.

b Find the highest common factor. b HCF is 8.
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Exercise 3.3 Lowest common multiple and  
highest common factor 

Individual pathways 

 V PRACTISE
Questions:
1–7, 9, 11, 13, 14, 15, 16, 18,  
22, 24

 V CONSOLIDATE
Questions:
1–7, 8, 10, 13, 14, 15, 16, 18, 20, 
22, 24, 26

 V MASTER
Questions:
1–7, 13, 14, 17–23, 25–27

V V V  Individual pathway interactivity: int-4317  ONLINE ONLY

To answer questions online and to receive immediate feedback and fully worked solutions for every question, 
go to your learnON title at www.jacplus.com.au. Note: Question numbers may vary slightly.

Understanding and fluency
1. a. List the first ten multiples of 4.

b. List the first ten multiples of 6.
c. In your lists, circle the multiples that 4 and 6 have in common (that is, circle the numbers that appear 

in both lists).
 d. What is the lowest multiple that 4 and 6 have in common? This is the lowest common multiple of 4 

and 6, known as the LCM.
2. a. List the first six multiples of 3.

b. List the first six multiples of 9.
c. Circle the multiples that 3 and 9 have in common.
d. What is the lowest common multiple of 3 and 9?

3. Find the LCM of each of the following pairs of numbers.
a. 3 and 6 b. 6 and 15 c. 7 and 10 d. 12 and 16 e. 4 and 15

4. Answer True (T) or False (F) to each of the following statements.
a. 20 is a multiple of 10 and 2 only.
b. 15 and 36 are both multiples of 3.
c. 60 is a multiple of 2, 3, 6, 10 and 12.
d. 100 is a multiple of 2, 4, 5, 10, 12 and 25.

5. a.  WE 5  List the factors of 21.
b. List the factors of 56.
c. Find the highest common factor of 21 and 56.

6. a. List the factors of 27.
b. List the factors of 15.
c. Find the highest common factor of 27 and 15.

Try out this interactivity: Lowest common multiple 
Searchlight ID: int-3931

Try out this interactivity: Highest common factor 
Searchlight ID: int-4545

Complete this digital doc: SkillSHEET: Multiples 
Searchlight ID: doc-6416

Complete this digital doc: SkillSHEET: Factor pairs 
Searchlight ID: doc-6417

 RESOURCES — ONLINE ONLY
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7. a. List the factors of 7.
b. List the factors of 28.
c. Find the highest common factor of 7 and 28.

8. a. List the factors of 48.
b. List the factors of 30.
c. Find the HCF of 48 and 30.

9. Find the highest common factor of 9 and 36.
10. Find the highest common factor of 42 and 77.
11. Find the highest common factor of 36 and 64.
12. Find the highest common factor of 45, 72, and 108.
13.  WE6  Find the following using factors.

a. 12 × 25 b. 12 × 35 c. 12 × 55 d. 11 × 16 e. 11 × 14
f. 11 × 15 g. 20 × 15 h. 20 × 18 i. 30 × 21

14.  WE7  Use factors to evaluate the following.
a. 36 × 25 b. 44 × 25 c. 24 × 25 d. 72 × 25 e. 124 × 25
f. 132 × 25 g. 56 × 50 h. 48 × 125 i. 52 × 250

15. Kate goes to the gym every second evening, while Ian goes every third evening.
a. How many days will it be before both attend the gym again on the same evening?
b. Explain how this answer relates to the multiples of 2 and 3.

16. Vinod and Elena are riding around a mountain bike trail. Each person completes one lap in the time 
shown on the stopwatches.
a. If they both begin cycling from the starting point at the same time, how long will it be before they 

pass this starting point again at exactly the same time?
b. Relate your answer to the multiples of 5 and 7.

17. A warehouse owner employs Bob and Charlotte as security guards. 
Each security guard checks the building at midnight. Bob then 
checks the building every 4 hours, and Charlotte every 6 hours.
a. How long will it be until both Bob and Charlotte are next at the 

warehouse at the same time?
b. Relate your answer to the multiples of 4 and 6.

05:00:00

SECMIN 100/SEC

07:00:00

SECMIN 100/SEC
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18.      Two smugglers, Bill Bogus and Sally Seadog, have set up signal lights that fl ash continuously across 
the ocean. Bill’s light fl ashes every   5   seconds and Sally’s light fl ashes every   4   seconds. If they both 
start together, how long will it take for both lights to fl ash again at the same time? 

19.    Twenty students in Year   7   were each given a different number from   1   to   20   
and then asked to sit in numerical order in a circle. Three older girls — 
Milly, Molly and Mandy — came to distribute jelly beans to the class. 
Milly gave red jelly beans to every second student, Molly gave green jelly 
beans to every third student and Mandy gave yellow jelly beans to every 
fourth student.   
a.       Which student had jelly beans of all   3   colours? 
b.    How many students received exactly   2   jelly beans? 
c.    How many students did not receive any jelly beans? 

20.      Wah needs to cut tubing into the largest pieces of equal length that he can, 
without having any offcuts left over. He has three sections of tubing; one   6   
metres long, another   9   metres long and the third   15   metres long. 
a.    How long should each piece of tubing be? 
b.    How many pieces of tubing will Wah end up with? 

21.      Mario, Luigi, Zoe and Daniella are playing on a Playstation. Mario 
takes   2   minutes to play one level of the game, Luigi takes 
  3   minutes, Zoe takes   4   minutes and Daniella takes   5   minutes. They 
have   12   minutes to play.   
a.       If they play continuously, which of the players would be in the 

middle of a game as time ran out? 
b.    After how many minutes did this player begin the last game? 

     Communicating, reasoning and problem solving 
22.     The runners in a   100 m   race are lined up next to each other while those in a   400 m   race are staggered 

around the track. Look at the following diagram of a standard   400 m   athletic track and take note of 
both the starting position and fi nish line for a   100 m   race. 

 

Finish

1
2

3
4

5
6

7
8

100 m track

Start 100 m

 

a.       What shapes are the two curved ends of the track? 
b.    Explain why the starting line for a   100 m   race has been positioned in the straight section. 
c.    Explain why the fi nish line for a   100 m   race has been positioned where it is. 
  Track events such as the   200 m  ,   400 m   and   800 m   races have staggered starting positions. The diagram 
illustrates the position of the starting blocks   S1 − S8   for each lane in the   400 m   race. 
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FinishA
A

400 m track

S1 S2 S
3

S8
S7S

6S
5S

4

1
2

3
4

5
6

7
8

d. Why is there a need to stagger the starting blocks in the 200 m, 400 m and 800 m track events?
e. A runner completing one lap of the inside lane (lane 1) runs a distance of 400 m, while a runner 

completing one lap in the next lane (lane 2) runs a distance of 408. If this pattern continues, 
determine how far runners in lanes 3–8 run. Enter these results in the appropriate column in the table.

Lane number Distance travelled (m) Difference

1 400 m

2 408 m

3

4

5

6

7

8 456 m

f. Calculate the difference between the distances travelled by the runners in each of the lanes compared 
to the distance travelled by the runner in lane 1. Enter these results in the appropriate column in the 
table above.

g. What do you notice about the values obtained in part f?
23. Two candles of equal length are lit at the same time. The first candle takes 6 hours to burn out and the 

second takes 3 hours to burn out. How many hours will the slower burning candle take to be twice as 
long as the faster burning candle?

24. Carmen types 30 words per minute while Evan types 40 words per minute. They have to type the 
same number of words and they both end up typing for a whole number of minutes.
a. How long has Carmen been typing for?
b. How long has Evan been typing for?

25. Alex enjoys running around the oval after school. It takes him 10 minutes to complete one lap. His 
mother Claire walks the family dog at the same time. It takes her 15 minutes to complete one lap. 
They decide to go home when they meet next. How long will it take them to meet again?

26. The HCF of two numbers is 12 and the LCM is 840. One of the numbers is 60.
a. Calculate the value of the second number.
b. Explain your problem solving method.

27. What strategies will you use to help you remember the difference between the lowest common  
multiple and highest common factor?

UNCORRECTED P
AGE P

ROOFS

diacriTech
Highlight



TOPIC 3 Factors, multiples, indices and primes 97

c03FactorsMultiplesIndicesAndPrimes_3.3-3.4.indd Page 97 05/07/17  2:18 PM

3.4 Index notation
 • An index (or power) is a shorthand way of writing a repeated multiplication.
 • The base is the number that is being multiplied and the index (plural indices) is the number of times 

it is multiplied.

2 × 2 × 2 × 2 =
  ↙ index (or power)
24

↖ base

 • By using place value, you can write numbers in expanded form with index notation.
 2700 = 2000 + 700 = 2 × 10 × 10 × 10 + 7 × 10 × 10 = 2 × 103 + 7 × 102

WORKED EXAMPLE 8

Write the following using index notation.
a 5 ×  5 ×  5 ×  5 ×  5 ×  5 ×  5 b 3 ×  3 ×  3 ×  3 ×  7 ×  7

THINK WRITE

a 1 Write the multiplication. a 5 ×  5 ×  5 ×  5 ×  5 ×  5 ×  5

2 Write the number being multiplied as the base  
and the number of times it is written as the index.

= 57

b 1 Write the multiplication. b 3 × 3 × 3 × 3 × 7 × 7

2 Write the number being multiplied as the base  
and the number of times it is written as the index.

= 34 × 72

WORKED EXAMPLE 9

Write the following numbers in expanded form using index notation.
a 59 176 b 108 009

THINK WRITE

a 1 Read the number to yourself, stating 
the place values.

a

2 Write the number as the sum of each 
place value.

59 176 = 50 000 + 9000 + 100 + 70 + 6

3 Write each place value in multiples 
of 10.

59 176 = 5 × 10 × 10 × 10 × 10 + 9
× 10 × 10 × 10 + 1 × 10 × 10 + 7 × 10 + 6

4 Write each place value in index 
notation.

59 176 = 5 × 104 + 9 × 103 + 1 × 102 + 7 × 101 + 6

b 1 Read the number to yourself, stating 
the place values.

b

2 Write the number as the sum of each 
place value.

108 009 = 100 000 + 8000 + 9

3 Write each place value in multiples 
of 10.

108 009 = 1 × 10 × 10 × 10 × 10 × 10
 + 8 × 10 × 10 × 10 + 9

4 Write each place value in index 
notation.

108 009 = 1 × 105 + 8 × 103 + 9
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Exercise 3.4 Index notation 
Individual pathways 

 V PRACTISE
Questions:
1, 2a, b, d, 3, 4a, c, e, g, 5, 6, 7a, c, 
e, 8a, c, e, 9a, 10, 11, 12b, 16

 V CONSOLIDATE
Questions:
1, 2a, c, e, g, 3, 4a, c, e, g, 5, 6, 7, 8, 
9a, 10, 11, 12a, c, e, 13, 15, 17

 V MASTER
Questions:
1, 3, 5, 7, 8, 9, 10, 11, 12, 13, 14, 
15, 17, 18, 19

V V V  Individual pathway interactivity: int-4319  ONLINE ONLY

To answer questions online and to receive immediate feedback and fully worked solutions for every 
question, go to your learnON title at www.jacplus.com.au. Note: Question numbers may vary slightly.

WORKED EXAMPLE 10

Simplify each of the following by writing first as a repeated multiplication and then in index 
notation.
a 34 × 36 b (43)3 c (3 × 5)2

THINK WRITE

a 1 Write the question. a 34 × 36

2 Write the question using repeated 
multiplication (that is, in expanded form).

= (3 × 3 × 3 × 3) × (3 × 3 × 3 × 3 × 3 × 3)
= 3 × 3 × 3 × 3 × 3 × 3 × 3 × 3 × 3 × 3

3 Write the repeated multiplication using 
index notation.
Note: 34 × 36 = 310.

= 310

b 1 Write the question. b (43)3

2 Write the question using repeated 
multiplication (that is, in expanded form).

=  43 ×  43 ×  43

= (4 × 4 × 4) × (4 × 4 × 4) × (4 × 4 × 4)
= 4 × 4 × 4 × 4 × 4 × 4 × 4 × 4 × 4

3 Write the repeated multiplication using 
index notation.
Note: (43)3 = 49.

= 49

c 1 Write the question. c (3 × 5)2

2 Write the question using repeated  
multiplication (that is, in expanded form).

= (3 × 5) × (3 × 5)
= 3 × 5 × 3 × 5
= 3 × 3 × 5 × 5

  

3 Write the repeated multiplication using 
index notation.
Note: (3 × 5)2 = 32 × 52.

= 32 × 52

Try out this interactivity: Index notation 
Searchlight ID: int-3957

Complete this digital doc: WorkSHEET: Indices and primes 1 
Searchlight ID: doc-1687

Complete this digital doc: WorkSHEET: Indices and primes 2 
Searchlight ID: doc-1688

 RESOURCES — ONLINE ONLY
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Understanding and fluency
1.  WE8a  Write 7 × 7 × 7 × 7 in index notation.
2. Write each of the following in index notation.

a. 2 × 2 × 2 × 2 b. 8 × 8 × 8 × 8 × 8 × 8
c. 10 ×  10 ×  10 ×  10 ×  10 d. 3 × 3 × 3 × 3 × 3 × 3 × 3 × 3 × 3
e. 6 × 6 × 6 × 6 × 6 × 6 × 6 f. 13 × 13 × 13
g. 12 × 12 × 12 × 12 × 12 × 12 h. 9 × 9 × 9 × 9 × 9 × 9 × 9 × 9

3.  WE8b  Write 4 × 4 × 4 × 4 × 4 × 6 × 6 × 6 in index notation.
4. Write the following in index notation.

a. 2 × 2 × 3 b. 3 × 3 × 3 × 3 × 2 × 2 c. 5 × 5 × 2 × 2 × 2 × 2
d. 7 × 2 × 2 × 2 e. 5 × 11 × 11 × 3 × 3 × 3 f. 13 × 5 × 5 × 5 × 7 × 7
g. 2 × 2 × 2 × 3 × 3 × 5 h. 3 × 3 × 2 × 2 × 5 × 5 × 5

5. Write 65 using a repeated multiplication (that is, in expanded form).
6. Write each of the following using repeated multiplication (that is, in expanded form).

a. 113 b. 49 c. 56

7.  WE9  Write the following numbers in expanded form using index notation.
a. 300 b. 4500 c. 6785 d. 10 000 e. 31 702 f. 200 301

8.  WE10  Simplify each of the following by first writing as a repeated multiplication and then using index 
notation.
a. 58 × 53 b. 72 × 76 c. 48 × 45 d. (27)3 e. (113)8

f. (95)3 g. (3 × 13)6 h. (2 × 5)4 i. (5 × 7)5

9. a.  MC  Which of the following expressions has the greatest value?
a. 28 b. 82 C. 34 d. 43 E.  92

b. Justify your answer using mathematical reasoning.
10.  MC  The value of 44 is:

a. 8 b. 16 C. 64 d. 256 E.  484
11. Find the value of 23 × 32.
12. Evaluate each of the following.

a. 34 × 43 b. 35 + 93 C. 83 ÷ 25 d. 64 − 93 E.  53 + 25 × 92 f. 27 − 4
5 ÷ 26

Communicating, reasoning and problem solving
13. We know that 122 = 144 and 212 = 441. It is also true that 132 = 169 and 312 = 961. If 142 = 196 

will 412 = 691? Try to justify your answer without calculating 412.
14. There is a shortcut that allows you to square any number that ends in 5. Look at the following  

examples and see if you can identify the rule. Use your rule to evaluate 752 and 952.

152 = 225, 252 = 625, 352 = 1225, 452 = 2025

15. You received a SMS from your friend. After 5 minutes, you forward the SMS to two of your other 
friends. After 5 more minutes, those two friends forward it to two more friends. If the SMS is sent 
every five minutes in this way, how many people have received the SMS in 30 minutes?

16. Jessica has a ‘clean-up’ button on her mobile phone that will clear half of the read messages in her 
inbox. She pressed the button six times and the result was just one message left in her inbox. How 
many messages were in her inbox before the ‘clean-up’?

17. A knock-out tennis competition ends with 2 players playing the grand final. If the grand final is the 
8th round of the competition, and half the players are knocked out in each round, how many players 
were there at the start of the competition?

18. The same rule applies to each of these three sets of numbers.
  Set A: 1, 2, 5   Set B: 2, 5, 26   Set C: 3, 10, ?
  Explain how you can determine the missing number.
19. Why do we use index notation?
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3.5 Prime numbers and composite numbers
3.5.1 Prime numbers

 • A prime number is a counting number that has exactly 2 factors: itself and 1. (Counting numbers are 
1, 2, 3, 4, ….)

 • The number 3 is a prime number. Its only factors are 3 and 1.
 • The number 2 is the only even prime number. Its only factors are 2 and 1.
 • A composite number is one which has more than two factors.
 • The number 4 is composite. Its factors are 1, 2 and 4.
 • The number 1 is a special number. It is neither a prime number nor a composite number because it has 

only one factor — 1. 

WORKED EXAMPLE 11

List the prime numbers between 50 and 70.

THINK WRITE

1 The only even prime number is 2. The prime numbers 
between 50 and 70 will be odd. Numbers ending in 5 
are divisible by 5 so 55 and 65 are not primes.

2 Check the remaining odd numbers between 50 and 70:
51 = 3 × 17
53 is prime
57 = 3 × 19
59 is prime
61 is prime
63 = 7 × 9
67 is prime
69 = 3 × 23

The prime numbers are 53, 59, 61, 67.

ACTIVITY: THE SIEVE OF ERATOSTHENES
Eratosthenes (pronounced ‘e-rah-toss-thee-knees’) was a Greek mathematician who lived in about 200 BC. He 
worked out a way to sort prime numbers from composite numbers.
1. As a class, draw a 10 × 10 grid on the board and number the boxes from 1 to 100.
2. Shade the number 1. It is not a prime or composite 

number.
3. Circle the number 2. Cross out all other multiples  

of 2.
4. Circle the next smallest uncrossed number, 3. 

Cross out all other multiples of 3.
5. Continue this process until all the numbers in the 

grid are either circled or crossed out.
6. Describe the cireled numbers.
7. Describe the crossed out numbers.
8. a.  Are there more prime numbers or composite 

numbers?
b. What connections can you make between  

composite numbers and multiples?

1 2 3 4 5 6 7 8 9 10

11 12 13 14 15 16 17 18 19 20

21 22 23 24 25 26 27 28 29 30

31 32 33 34 35 36 37 38 39 40

41 42 43 44 45 46 47 48 49 50

51 52 53 54 55 56 57 58 59 60

61 62 63 64 65 66 67 68 69 70

71 72 73 74 75 76 77 78 79 80

81 82 83 84 85 86 87 88 89 90

91 92 93 94 95 96 97 98 99 100
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WORKED EXAMPLE 12

State whether the following numbers are prime or composite.
a 45 b 37 c 86

THINK WRITE

a Factors of 45 are 1, 3, 5, 9, 15 and 45. a 45 is composite.

b The only factors of 37 are 1 and 37. b 37 is prime.

c All even numbers except 2 are composite. c 86 is composite.

DISCUSSION
Explain your method of working out whether a number is a prime number of not.

3.5.2 Composite numbers and factor trees
 • Every composite number can be written as the product of powers of prime numbers; for example, 

12 = 2 × 2 × 3 = 22 × 3.
 • A factor tree shows the prime factors of a composite number.
 • Each branch shows a factor of all the numbers above it.
 • The last numbers in a factor tree are all prime numbers.

 • From Worked example 13 you can see that 50 is divisible by 10, as well as by the factors of 10 (2  
and 5). In fact, if any number is divisible by a composite number, then it is also divisible by all of the  
factors of that composite number.

WORKED EXAMPLE 13

a Find the prime factors of 50 by drawing a factor tree.
b Write 50 as a product of its prime factors in index form.

THINK WRITE

a 1 Find a factor pair of the given number and  
begin the factor tree (50 = 5 × 10).

a 50

5 10

2 If a branch is prime, no other factors can be found  
(5 is prime). If a branch is composite, find factors  
of that number: 10 is composite so 10 = 5 × 2.

50

5 10

5 2

3 Continue until all branches end in a prime number, 
then stop.

4 Write the prime factors. The prime factors of 50 are 2 and 5.

b Write 50 as a product of prime factors in index form 
found in part a.

b 50 = 5 × 5 × 2 = 52 × 2
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3.5.3 Lowest common multiple and highest common factor using 
prime factorisation

 • It can be difficult to find the lowest common multiple (LCM) or the highest common factor (HCF) 
of large numbers by inspection alone.

 • By expressing large numbers as products of their prime factors, it can be easier to determine their 
LCM or HCF.

 • The HCF of two numbers expressed as the products of their prime factors is the product of the prime 
factors common to both numbers.

 • The LCM of two numbers expressed as the products of their prime factors is the product of the prime 
factors that are factors of either number.

WORKED EXAMPLE 15

Write 360 as a product of prime factors using index notation.

THINK WRITE

1 Find a factor pair and begin the factor tree. If the number on 
the branch is a prime number, stop. If not, continue until a 
prime number is reached.

360

60 6

12

4 3

2 2

5 3 2

2 Write the number as a product of prime factors. 360 = 2 × 2 × 2 × 3 × 3 × 5
3 Write your answer using index notation. 360 = 23 × 32 × 5

WORKED EXAMPLE 16

Determine the highest common factor and lowest common multiple of 270 and 900.

THINK WRITE

1 Write 270 and 900 as products of their prime 
factors.

270 = 2 × 3 × 3 × 3 × 5
900 = 2 × 2 × 3 × 3 × 5 × 5

WORKED EXAMPLE 14

Write 72 as a product of its prime factors in index form.

THINK WRITE

1 Draw a factor tree. When all factors are prime numbers you 
have found the prime factors.

72

8 9

2

2 2

4 3 3

2 Write 72 as a product of its prime factors in index form. 72 = 23 × 32
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Exercise 3.5 Prime numbers and composite numbers 

Individual pathways

 V PRACTISE
Questions:
1, 2a–f, 3a–f, 4a–f, 5a–f, 6a–d, 7, 9, 
10, 14, 18, 20

 V CONSOLIDATE
Questions:
1, 2d–i, 3d–i, 4d–i, 5d–i, 6c–f, 7–10, 
13, 14, 17, 18, 20

 V MASTER
Questions:
1, 2g–l, 3g–l, 4g–l, 5g–l, 6e–h, 7, 8, 
9, 11–21

V V V Individual pathway interactivity: int-4320                  ONLINE ONLY

To answer questions online and to receive immediate feedback and fully worked solutions for every 
question, go to your learnON title at www.jacplus.com.au. Note: Question numbers may vary slightly.

Understanding and fluency
1.  WE11  Find four prime numbers that are between 20 and 40.
2.  WE12  State whether each of the following numbers is prime or composite.

a. 9 b. 13 c. 27 d. 55 e. 41 f. 64
g. 49 h. 93 i. 51 j. 79 k. 243 l. 101

3.  WE13  i. Find the prime factors of each of the following numbers by drawing a factor tree.
ii. Write each one as a product of its prime factors in index form.

a. 15 b. 30 c. 24 d. 100 e. 49 f. 72
g. 18 h. 56 i. 45 j. 84 k. 98 l. 112

4.  WE14  i. Find the prime factors of the following numbers by drawing a factor tree.
ii. Express the number as a product of its prime factors in index form.

a. 40 b. 35 c. 32 d. 121 e. 110 f. 150
g. 3000 h. 64 i. 96 j. 196 k. 90 l. 75

5. Find the prime factors of each of the following numbers.
a. 48 b. 200 c. 42 d. 81 e. 18 f. 39
g. 27 h. 300 i. 60 j. 120 k. 50 l. 80

6.  WE15  Write the following as a product of prime factors using index notation.
a. 60 b. 50 c. 75 d. 220
e. 192 f. 72 g. 124 h. 200

7.  WE16  By expressing the following pairs of numbers as products of their prime factors, determine their 
lowest common multiple and their highest common factor.
a. 36 and 84 b. 48 and 60 c. 120 and 400 d. 220 and 800

Try out this interactivity: Prime numbers 
Searchlight ID: int-3933
Try out this interactivity: Composite numbers and factor trees 
Searchlight ID: int-3934
Complete this digital doc: SpreadSHEET: The sieve of Eratosthenes 
Searchlight ID: doc-1689

 RESOURCES — ONLINE ONLY

2 Circle the prime factors common to both  
numbers.

3 For the HCF, multiply the prime factors common 
to both numbers.

2 × 3 × 3 × 5 = 90
The HCF of 270 and 900 is 90.

4 For the LCM, multiply the prime factors that are 
factors of either number.

2 × 3 × 3 × 5 × 2 × 3 × 5 = 2700
The LCM of 270 and 900 is 2700.

270 =        2 × 3 × 3 × 3 × 5
900 = 2 × 2 × 3 × 3 × 5 × 5
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8. Can you find four prime numbers that are even? Explain.
9. Answer True (T) or False (F) for each of the following.

a. All odd numbers are prime numbers.
b. No even numbers are prime numbers.
c. 1, 2, 3 and 5 are the first four prime numbers.
d. A prime number has two factors only.
e. 2 is the only even prime number
f. The sum of two prime numbers is always even.
g. The product of two prime numbers is always odd.
h. There are no consecutive prime numbers.

10.  MC  a. The number of primes less than 10 is:
a. 4 b. 3 C. 5 d. 2 E. 1
b. The first three prime numbers are:
a. 1, 3, 5 b. 2, 3, 4 C. 2, 3, 5 d. 3, 5, 7 E. 2, 5, 7
c. The number 15 can be written as the sum of two prime numbers. These are:
a. 3 + 12 b. 1 + 14 C. 13 + 2 d. 7 + 8 E. 9 + 6
d. Factors of 12 that are prime numbers are:
a. 1, 2, 3, 4 b. 2, 3, 6 C. 2, 3 d. 2, 4, 6, 12 E. 1, 2, 3, 4, 6, 12

11. Twin primes are pairs of primes that are separated from each other by one even number. For example, 
3 and 5 are twin primes. Find two more pairs of twin primes.

12. a.  Which of the numbers 2,  3,  4,  5,  6 and 7 cannot be the difference between two consecutive prime 
numbers? Explain.

b. For each of the numbers that can be a difference between two consecutive primes, give an example 
of a pair of primes less than 100 with such a difference.

13. The following numbers are not primes. Each of them is the product of two primes. Find the two 
primes in each case.
a. 365 b. 187

14. An easy way to find prime numbers is to use the Sieve of Eratosthenes. Eratosthenes discovered a 
simple method of sifting out all of the composite numbers so that only prime numbers are left.  
Alternatively, you can use the Excel file on your eBookPLUS.
You can follow the following steps to find all prime numbers between 1 and 100.
a. Write the numbers from 1 to 100 in a grid as shown.

 1  2  3  4  5  6  7  8  9  10

11 12 13 14 15 16 17 18 19  20

21 22 23 24 25 26 27 28 29  30

31 32 33 34 35 36 37 38 39  40

41 42 43 44 45 46 47 48 49  50

51 52 53 54 55 56 57 58 59  60

61 62 63 64 65 66 67 68 69  70

71 72 73 74 75 76 77 78 79  80

81 82 83 84 85 86 87 88 89  90

91 92 93 94 95 96 97 98 99 100

b. Cross out  1 as shown. It is not a prime number.
c. Circle the first prime number, 2. Then cross out all of the multiples of 2.
d. Circle the next prime number, 3. Now cross out all of the multiples of  3 that have not already been 

crossed out.
e. The number 4 is already crossed out. Circle the next prime number, 5. Cross out all of the multiples 

of 5 that are not already crossed out.
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f. The next number that is not crossed out is 7. Circle 7 and cross out all of the multiples of 7 that are 
not already crossed out.

g. Do you need to check the multiples of any primes greater than 7? Why or why not?
15.  MC  a. A factor tree for 21 is:

a. 21

7 3

b. 21

1 21

C. 21

3 × 1 7 × 1

d. 21

3 7

1 3 1 7

E. 21

1 21

3 7

b. A factor tree for 36 is:

a. 36

2 18

b. 36

9 4

C. 36

2 18

d. 36

9 4

3 3 2 2

E. 36

2 18

2 9

c. The prime factors of 16 are:
a. 1, 2 b. 1, 2, 4 C. 2 d. 1, 2, 4, 8, 16 E. 2, 4, 8
d. The prime factors of 28 are:
a. 1, 28 b. 2, 7 C. 1, 2, 14 d. 1, 2, 7 E. 2, 7, 14

Communicating, reasoning and problem solving
16. What is the largest three-digit prime number in which each digit is a prime number? Prove that this 

number is a prime number.
17. Find a prime number greater than 10 where the sum of the digits equals 11. Show your working.
18. My age is a prime number. I am older than 50. The sum of the digits in my age is also a prime  

number. If you add a multiple of 13 to my age the result is 100. How old am I?
19. Twin primes are pairs of prime numbers that differ by 2. Except for the pair of primes 2 and 3, this is 

the smallest difference between two prime numbers. The first twin primes are 3 and 5, followed by  
5 and 7, then 11 and 13. What other twin primes are there below 100?

20. Find two prime numbers with a product of:
a. 21 b. 26 c. 323.

21. What strategies will you use to help recall the difference between prime and composite numbers?

3.6 Squares and square roots
3.6.1 Square numbers

 • Square numbers are numbers that can be arranged in a square, as shown in the following points.
 • The first square number, 1, equals 1 × 1.

 

 • The second square number, 4, equals 2 × 2.

22= 4
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 • The third square number, 9, equals 3 × 3.

 32 = 9

 • The fourth square number, 16, equals 4 × 4.

 42 = 16

 • If this pattern is continued, any square number can be found by multiplying the position of the square 
number by itself. This is known as squaring a number and is written using an index (or power) of 2. 
For example, 3 × 3 can be written as 32.

WORKED EXAMPLE 17

Find the square numbers between 90 and 150.

THINK WRITE

1 Use your knowledge of tables to find the first 
square number after 90.

102 = 10 × 10 = 100

2 Find the square numbers which come after 
that one but before 150.

112 = 11 × 11 = 121
122 = 12 × 12 = 144
132 = 13 × 13 = 169 (too big)

3 Write the answer in a sentence. The square numbers between 90 and 150 are 
100, 121 and 144.

WORKED EXAMPLE 18

Write the two whole square numbers between which 5.72 will lie.

THINK WRITE

1 Write the whole numbers either side of 5.7. 5.7 is between 5 and 6.

2 Consider the square of each whole number. 5.72 is between 52 and 62.

3 Simplify 52 and 62 then write the answer in a 
sentence.

So 5.72 is between 25 and 36.

4 Verify your answer with a calculator.

DISCUSSION
Can you predict whether the perfect square of a number will be odd or even? Give some examples.
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 • When a composite number is squared, the result is equal to the sum of its factors squared.
 • For example:

102 = (2 × 5)2

= 22 × 52

= 4 × 25
      = 100

3.6.2 Square roots
 • Evaluating the square root of a number is the opposite of squaring a number.
 • The square root symbol is written as √ .
 • By writing 42   = 16, we mean that 4 multiplied by itself is equal to 16. The opposite of this is to say 

that the square root of 16 is 4, or √16 = 4.
 • Using the illustrations of the squares above, a square of area 16 square units must have a side length 

of 4 units.
 • To find the square roots of larger numbers, it helps to break the number up as a product of two smaller 

square roots with which we are more familiar. For example:

√900 = √9 × √100
= 3 × 10
= 30

DISCUSSION
Think about what you have learned from the interactivity above. Pair with a classmate to discuss what you have 
learned.

WORKED EXAMPLE 19

Find:
a √49 b √3600.

THINK WRITE

a Find a number which when multiplied by itself 
gives 49.

a √49 = 7  (7 × 7 = 49)

b 1 Write 3600 as the product of two smaller 
numbers for which we can find the square root.

b √3600 = √36 = √100

2 Take the square root of each of these numbers. = 6 × 10

3 Find the product. = 60

WORKED EXAMPLE 20

Between which two numbers will √74 lie?

THINK WRITE

1 Write the square numbers either side of 74. 74 is between 64 and 81.

2 Consider the square root of each number. √74 is between √64 and √81.

3 Simplify √64 and √81. So √74 is between 8 and 9.

4 Verify your answer with a calculator.
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3.6.3 The order of operations
 • When evaluating an expression involving a square root, treat the whole expression inside the square 

root as being inside a pair of brackets and evaluate this first of all, as detailed by the order of  
operations (the B in BIDMAS).

 • The square or square root is an index, and should be evaluated as part of the I in BIDMAS.

Exercise 3.6 Squares and square roots 

Individual pathways

 V PRACTISE
Questions:
1, 2a, 3a, c, d, 4, 5, 6, 7a, b, c, 8, 
10, 11, 12a, b, e, 13, 15, 16, 20

 V CONSOLIDATE
Questions:
1, 2, 3b, d, 4, 5, 6, 7, 8, 9, 10, 12, 
13, 15, 16, 18, 19, 20, 21

 V MASTER
Questions:
1, 2, 3a, c, 4–24

V V V Individual pathway interactivity: int-4321  ONLINE ONLY

To answer questions online and to receive immediate feedback and fully worked solutions for every 
question, go to your learnON title at www.jacplus.com.au. Note: Question numbers may vary slightly.

Understanding and fluency
1. Evaluate and verify your answers with a calculator.

a. 82 b. 112 c. 152 d. 252

2.  WE17  a. Find the square numbers between 50 and 100.
b. Find the square numbers between 160 and 200.

WORKED EXAMPLE 21

Find:
a √16 + 9 b √16 + 9.

THINK WRITE

a 1 Simplify the expression inside the square root. b √16 + 9 = √25

2 Complete the calculation by evaluating the square 
root.

= 5

b 1 Evaluate the square root.
Note: There is no expression inside the square root 
to evaluate first.

√16 + 9 = 4 + 9

2 Perform the addition to complete the calculation. = 13

Try out this interactivity: Square numbers 
Searchlight ID: int-3936

Try out this interactivity: Square roots 
Searchlight ID: int-3937

Complete this Digital doc: SkillSHEET: Finding the square of a number 
Searchlight ID: doc-6427

Complete this digital doc: SkillSHEET: Finding the square root of a number 
Searchlight ID: doc-6428

 RESOURCES — ONLINE ONLY
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3.  WE18  Write two whole square numbers between which each of the following will lie.
a. 6.42 b. 7.82 c. 9.22 d. 12.52

4.  WE19  Find:
a. √25 b. √81 c. √144 d. √400

5. Find and verify your answers with a calculator.
a. √4900 b. √14 400 c. √360 000 d. √160 000

6.  WE20  Between which two numbers will √60 lie?
7. Write the two whole numbers between which each of the following will lie.

a. √14 b. √90 c. √200 d. √2
8.  WE21  Find:

a. √144 + 25 b. √144 + 25
9. a. Find the even square numbers between 10 and 70.

b. Find the odd square numbers between 50 and 120.
10.  MC  For which of the following square roots can we calculate an exact answer?

a. √10 b. √25 C. √50 d. √75 E. √82
11.  MC  For which of the following square roots can we not calculate the exact value?

a. √160 b. √400 C. √900 d. √2500 E. √3600
12. Evaluate the following. Verify your answers with a calculator.

a. 22 + √25 b. 92 − √36 c. 52 × 22 × √49
d. 32 + 22 × √16 e. 32 − 22 ÷ √4 + √49 f. √9 × 42 − √144 ÷ 22

Communicating, reasoning and problem solving
13. a. Determine between which two whole numbers √150 will lie.

b. Use your answer to part a to estimate the value of √150 and check your answer with a calculator.

14. Explain why we cannot find the exact value of √10.
15. a. Evaluate 152.

b. Evaluate 32 × 52.
c. Are your answers to parts a and b equal? Explain why or why not.

16. a. Evaluate √225.
b. Evaluate √25 × √9.
c. Are your answers to parts a and b equal? Explain why or why not.

17. a. Express 196 as a product of its prime factors.
b. Express 200 as a product of its prime factors.
c. Use the answers to parts a and b to explain how you can use prime factors to determine whether the 

square root of a number is an integer.
18. a. Evaluate √36 + √64.

b. Evaluate √36 + 64.
c. Are your answers to parts a and b equal? Explain why or why not.

19. Megan has 3 game scores that happen to be square numbers. The first 2 scores have the same three 
digits. The total of the 3 scores is 590. What are the 3 scores? Explain how you solved this question.

20. Calculate values for:
a. i. 1.52

ii. 2.52

iii. 3.52

b. Describe the pattern.
c. Explain how you could use this pattern to calculate 8.52 without the aid of a calculator.

21. Can you guess the number that matches the following?
  It is odd, and it has an odd number of factors.
  The sum of the digits is a two-digit prime.
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3.7 Cubes and cube roots
3.7.1 Cube numbers

 • Cube numbers are numbers that can be arranged in a cube, as shown.

 • The first cube number, 1, equals  1 × 1 × 1.
 • The second cube number, 8, equals 2 × 2 × 2.
 • The third cube number, 27, equals 3 × 3 × 3.
 • If this pattern is continued, any cube number can be found by multiplying the number by itself three 

times. This is known as cubing a number and is written using an index (or power) of 3. For example, 
43 = 4 × 4 × 4 = 64.

3.7.2 The order of operations
 • When working with squares and cubes, remember to evaluate the index as part of the I in BIDMAS.

13= 1 × 1 × 1
  = 1

23= 2 × 2 × 2
  = 8

33= 3 × 3 × 3
  = 27

WORKED EXAMPLE 22

Find the value of 53.

THINK WRITE

1 Write 53 as the product of three lots of 5. 53 = 5 × 5 × 5

2 Evaluate. = 125

  The number is less than √10 000 but greater than √100.
  What number could it be?
22. How many squares of any size can be found in the following diagram?
  Hint: Count the number of single squares, count the number of 2 × 2 squares, then count the number 

of 3 × 3 squares. Look for a pattern in these numbers, and use the pattern to help you.
23. Hypatia was an Egyptian mathematician born in AD 370. In her paper on  

Diophantus, Hypatia posed the following problem. Find a number that satisfies  
these two conditions:

  1. it is the sum of two squares
  2. its square is also the sum of two squares.
  Can you find 4 numbers that satisfy Hypatia’s conditions?
24. The sum of two numbers is 20, and the difference between their squares is 40. 

Find the two numbers. 
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WORKED EXAMPLE 23

Find the value of 33 + 4 × 52.

THINK WRITE

1 Simplify both the cubed and the square terms. 33 + 4 × 52 = 27 + 4 × 25

2 Complete the multiplication. = 27 + 100

3 Write the answer. = 127

3.7.3 Cube roots
 • The opposite of cubing a number is finding the cube root of a number.
 • The cube root is found by looking for a number that can be written three times and multiplied to  

produce the given number.
 • The cube root symbol is similar to the square root symbol but with a small 3 written in front, and  

written as √3  .
 • From the worked example, we can see that √3 125 = 5 (5 × 5 × 5 = 125).

WORKED EXAMPLE 24

Find √3 27.

THINK WRITE

Look for a number that when written three  
times and multiplied gives 27.

27 = 3 × 3 × 3
√3 27 = 3

WORKED EXAMPLE 25

Find:

a. √3 64 + 61 b. √3 64 + 61.

THINK WRITE

a 1 Simplify the expression inside the cube root. a √3 64 + 61 = √125

2 Complete the calculation by evaluating the 
cube root.

= 5

b 1 Evaluate the cube root.
Note: There is no expression inside the cube 
root to evaluate first.

b √3 64 + 61 = 4 + 61

2 Perform the addition to complete the  
calculation.

= 65

Try out this interactivity: Cube numbers 
Searchlight ID: int-3959
Try out this interactivity: Cube roots 
Searchlight ID: int-3960
Complete this digital doc: SkillSHEET: Finding the cube of a number 
Searchlight ID: doc-6429
Complete this digital doc: SkillSHEET: Finding the cube root of a number 
Searchlight ID: doc-6430
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Exercise 3.7 Cubes and cube roots 

Individual pathways

 V PRACTISE
Questions:
1–6, 11

 V CONSOLIDATE
Questions:
1–8, 11

 V MASTER
Questions:
1–12

V V V Individual pathway interactivity: int-4322  ONLINE ONLY

To answer questions online and to receive immediate feedback and fully worked solutions for every 
question, go to your learnON title at www.jacplus.com.au. Note: Question numbers may vary slightly.

Understanding and fluency
1.  WE22  Find the value of 43.
2. Find the value of:

a. 23 b. 33 c. 63 d. 103

3. Write the first 10 cube numbers.
4.  WE23  Find the value of 32 + 43 × 2.
5.  WE24  Find √3 8.
6. Find each of the following. Verify your answers with a calculator.

a. √3 64 b. √3 216 c. √3 343 d. √3 729
(Hint: Use your answer to question 3.)

7. Find the value of:
a. √3 125 + 91 b. √3 125 + 91

Communicating, reasoning and problem solving
8. a. Determine between which two whole numbers √90 will lie.

b. Use your answer to part a to estimate the value of √90 and check your answer with a calculator.
9. a. Express 216 as a product of its prime factors.

b. Express 135 as a product of its prime factors.
c. Use the answers to parts a and b to explain how you can use prime factors to determine whether the 

cube root of a number is an integer.
10. The first 5 square numbers are 1, 4, 9, 16, 25. If we find the difference between these numbers, we get 

4 − 1 = 3, 9 − 4 = 5, 16 − 9 = 7 and 25 − 16 = 9. These numbers all differ by 2. Representing this 
in a table, we get:

Square numbers 1 4 9 16 25

First difference 3 5 7 9

Second difference 2 2 2

  Repeat this process for the first 6 cube numbers. How many times did you need to find the difference 
until they were equal?

If you look at 14,  24,  34,  44, ..., how many differences would you need to find until they were equal?
11. a.  Jack was organising a get-together of all his football mates from the last 3 years. He 

decided to phone 4 footballer mates and ask them to also phone 4 footballers each, 
who in turn would also phone 4 more footballers. Each team member was given a 
list of 4 names so that no-one received more than one call. How many footballers 
would receive a phone call about the party?

b. Jack’s friend Karin liked the idea, so decided to contact 258 people about a 10-year 
reunion using Jack’s method. Assuming there were three rounds of calls, how many 
people should each person call?
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12. It’s an interesting fact that the sum of the digits of a cube of an integer, when reduced to a single digit, 
can only be 1, 8 or 9.

For example,   123 = 1728
1 + 7 + 2 + 8 = 18 

1 + 8 = 9  

  There is a pattern in the sequence of these numbers. Try this rule with the cubes of the first 10 integers, 
then explain how you could determine the single-digit sum of 353 without performing the actual  
calculation.

3.8 Review

Investigation | Rich task
Alphabet sizes
Bob’s business, Reading Resources, produces individual letters of the 
alphabet printed on cardboard. He caters for the market of visually impaired 
students who are learning to read. Teachers use the cards to form words for 
students to read. Because the students have varying difficulties with their 
sight, the letters are printed in heights of 1 cm, 2 cm, 3 cm,…, 10 cm.  
Bob has a set of all the letters at 1 cm and uses these as the basis for forming 
the larger letters.

In Bob’s factory, there are 10 machines. Each machine performs only 
one specific job as indicated in the following information.

 • Machine 1 makes letters 1 cm high.
 • Machine 2 enlarges the letters, so they are twice as high.
 • Machine 3 enlarges the letters, so they are 3 times as high.
 • Machine 4 enlarges the letters, so they are 4 times as high.
 • Machine 10 enlarges the letters, so they are 10 times as high.

Bob has a thriving business and relies heavily on all his machines  
working. This morning he arrived to process a large order of 6-cm-high  
letters only to find that machine 6 was not working. He gathered his staff 
together to discuss the problem.

‘No problem!’ said Ken. ‘As long as the other machines are working we 
can still get this order done’.
1. Suggest a solution that Ken might have proposed.
2. If Bob can do without machine 6, are there others he can also do without?
3. What is the minimum number of machines that Bob needs to make letters 

up to 10 cm high?
As Bob’s business has become more successful, there has been a demand for letters of a greater height.
4. For Bob to make letters of every whole number up to a height of 20 cm, would he need twice as 

many machines as he currently has? Explain.
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3.8 Review questions
To answer questions online and to receive immediate feedback and fully worked solutions for every 
question, go to your learnON title at www.jacplus.com.au. Note: Question numbers may vary slightly.

Understanding and fluency
1. List the first 5 multiples of each number.

a. 11 b. 100 c. 5 d. 20 e. 13 f. 35
2. Find the lowest common multiple (LCM) of the following pairs of numbers.

a. 3 and 12 b. 6 and 15 c. 4 and 7 d. 5 and 8
3. Find all the factors of each of the following numbers.

a. 16 b. 27 c. 50 d. 42 e. 36 f. 72
4. List the factor pairs of the following numbers.

a. 24 b. 40 c. 48 d. 21 e. 99 f. 100
5. Evaluate:

a. 62 b. 142 c. 192 d. 802

6. Write the two whole square numbers between which each of the following will lie.
a. 3.82 b. 5.12 c. 10.62 d. 15.22

7. Find:
a. √49 b. √256 c. √900 d. √1369

8. Evaluate:
a. 43 b. 73 c. 153 d. 303

9. Find each of the following.
a. √3 27 b. √3 125 c. √3 1000 d. √3 8000

10. Write the following using index notation.
a. 2 × 3 × 3 × 3
b. 5 × 5 × 6 × 6 × 6 × 6
c. 2 × 5 × 5 × 5 × 9 × 9 × 9

11. Use your calculator to evaluate:
a. 35 b. 73 c. 84 d. 115

12. List all of the prime numbers less than 30.
13. How many single digit prime numbers are there?

5. Having become very excited about needing fewer machines than he first thought, Bob considered 
expanding his business to make advertising signs using letters of all whole number heights up to 
100 cm. To succeed in this new market, what is the minimum number of machines he would need?

6. Explain why it is necessary to have some specific machine numbers, while some others are not 
necessary.
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14. Find the prime number that comes next after 50.
15. Find the prime factors of:

a. 99 b. 63 c. 125 d. 124.
16. Express 280 as a product of its prime factors, in index form.
17. Express 144 as a product of its prime factors, in index form.
18. Write the following numbers in expanded form using index notation.

a. 1344 b. 30 601
19. Determine the highest common factor and lowest common multiple of the following pairs of numbers 

by first expressing each number as a product of its prime numbers.
a. 120 and 384 b. 72 and 224

Communicating, reasoning and problem solving
20. Hung and Frank are cyclists who are riding around a track. They ride past the finish line together, and 

from then Hung takes 25 seconds to complete a lap and Frank takes 40 seconds.
a. How long will it be until they next pass the finish line together?
b. How many laps will each have ridden when this occurs?

21. Joe, Claire and Daniela were having races up and down a flight of stairs. Joe took the stairs three at a 
time, Daniela took the stairs two at a time while Claire took the stairs four at a time. In each case, 
they reached the bottom with no steps left over.
a. How many steps are there in the flight of stairs? List three possible answers.
b. What is the smallest number of steps there could be?
c. If Joe can also take the stairs five at a time with no steps left over, what is the smallest number of 

steps in the flight of stairs?
22. A perfect number is one whose factors (all except the number itself) add to the number. For example, 

6 is a perfect number because 1 + 2 + 3 (the sum of its factors, excluding 6) is equal to 6. Show why 
496 is a perfect number.

23. In a race, one dirt bike rider completes each lap in 40 seconds while another completes it in  
60 seconds. How long after the start of the race will the two bikes pass the starting point together?

24. I am a three-digit number. I am divisible by 6. My middle digit is a prime number. The sum of my 
digits is 9. I am between 400 and 500. My digits are in descending order. What number am I?

25. Explain why we cannot find the exact value of √20.
26. Write down the following numbers in the order of size, starting with the smallest.

5,  √64,  2,  √3 27

27. Find the smallest possible number which, when multiplied by 120, will give a result that is a square 
number. Now find the smallest possible number that will give a result that is a cube number.

28. List the prime numbers up to 100. Some prime numbers are separated by a difference of 2 or 6. (For 
example, 5 − 3 = 2 and 19 − 17 = 2.)
a. Find the prime number pairs up to 100 that have a difference of 2.
b. Find the prime number pairs up to 100 that have a difference of 6.
c. Why are there no prime number pairs with a difference of 7?

29. What is the smallest natural number that is both a square number and a cube number?  
What is the next smallest number?

30. The last digit of 42 is 6. What is the last digit of 4100?
31. Complete the following sequence 2, 3, 5, 7, 11, 13, ___, ___, ___.
32. Write each of the numbers 250, 375 and 625 as a product of its prime factors and:

a. find the highest common prime factor.
b. find the HCF.
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33. A motor boat requires an engine service every 5000 nautical miles, refuelling every 300 nautical miles 
and an oil change after 2250 nautical miles. How many nautical miles will the motor boat have 
travelled before all three services are required simultaneously?

34. By folding a sheet of paper in half, you divide 
it into 2 regions.
a. If you fold it in half again, how many 

regions are there?
b. Set up a table similar to the one below and 

fill it in.
c. How does the number of regions increase 

with each new fold?
d. Write a formula for the number of regions 

(R) for n folds.
35. Look at this table. As you read down each column, you’ll notice that the equations follow a pattern. 

Continue the patterns to complete the table.
a. What do you suppose 50 equals?
b. What does 2−2 equal?

25 = 32 35 = 243

24 = 16 34 = 81

23 = 8 3? = 27

22 = 32 =
21 = 31 =
20 = 30 =

 2–1 =  3–1s =

n (number of folds) R (number of regions made)

0 1

1 2

2 4

3

4

5

6
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Answers
Topic 3 Indices and primes
Exercise 3.2 Factors and multiples
1. a. 3, 6, 9, 12, 15 b. 6, 12, 18, 24, 30 c. 100, 200, 300, 400, 500 d. 11, 22, 33, 44, 55

e. 15, 30, 45, 60, 75 f. 4, 8, 12, 16, 20 g. 21, 42, 63, 84, 105 h. 25, 50, 75, 100, 125

i. 14, 28, 42, 56, 70 j. 12, 24, 36, 48, 60 k. 50, 100, 150, 200, 250 l. 30, 60, 90, 120, 150

m. 33, 66, 99, 132, 165 n. 120, 240, 360, 480, 600 o. 45, 90, 135, 180, 225 p. 72, 144, 216, 288, 360

2. 10, 20, 100, 70

3. 21, 7, 70, 35

4. 16, 64, 160, 32, 80

5. 70, 35, 140, 105, 700

6. Three of: 8, 24, 32, 48, 56, 72, 80, 88, 96

7. 9, 18, 27, 36, 45, 54, 63, 72, 81, 90, 99

8. 102, 108, 114, 120, 126, 132, 138, 144, 150, 156

9. a. C b. A c. 15 × 1 = 15, 15 × 2 = 30, 15 × 3 = 45

10. a. 1, 2, 3, 4, 6, 12 b. 1, 2, 4, 8 c. 1, 2, 4, 5, 8, 10, 20, 40

d. 1, 5, 7, 35 e. 1, 2, 4, 7, 14, 28 f. 1, 2, 3, 4, 5, 6, 10, 12, 15, 20, 30, 60

g. 1, 2, 4, 5, 10, 20, 25, 50, 100 h. 1, 2, 3, 4, 6, 8, 9, 12, 18, 24, 36, 72 i. 1, 3, 13, 39

j. 1, 5, 17, 85 k. 1, 2, 4, 19, 38, 76 l. 1, 3, 23, 69

m. 1, 3, 9, 11, 33, 99 n. 1, 2, 5, 10, 25, 50, 125, 250

o. 1, 3, 17, 51 p. 1, 3, 5, 7, 15, 21, 35, 105

11. a. 20: 1, 20; 2, 10; 4, 5 b. 18: 1, 18; 2, 9; 3, 6 c. 36: 1, 36; 2, 18; 3, 12; 4, 9; 6, 6

d. 132: 1, 132; 2, 66; 3, 44; 4, 33; 6, 22; 11, 12

12. 15

13. a. False b. True c. False d. False e. True f. False

14. a. B

b. A

15. 3, 4

16. a. i. 5 only ii. 2, 3, 4, 5, 6 and 10 iii. 5 only

iv. 2, 5 and 10 v. None vi. 2 and 4

17. a. 6, 12, 18 (or any other multiple of 6)

b. 6 c. 30

18. 4 rows of 5 students or 5 rows of 4 students; 2 rows of 10 students or 10 rows of 2 students; 1 row of 20 students or 20 rows 
of 1 student

19. 

20. a. D

b. 4 × 8 ≠ 24, 2 × 12 = 24, 4 × 6 = 24, 6 × 5 ≠ 24, 3 × 8 = 24

21. 84

22. 60

23. 12

24. 60

25. 12 or 30

26. a. 25 cm b. 22 c. 13 d. 286

27. A = 4,  B = 8,  C = 16,  D = 13

28. Boy 6, grandfather 66

3

15 18

12 69
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29. 312 digits

30. No. A number will always have more multiples than factors. A multiple is the answer obtained when a number is multiplied 
by another whole number. We can have an infinite number of multiples because we can keep multiplying the original number 
by the following number. A number has a limited number of factors, as a factor is a whole number that divides exactly into a 
number.

Exercise 3.3 Lowest common multiple and highest common factor

1. a. 4, 8, 12, 16, 20, 24, 28, 32, 36, 40  b. 6, 12, 18, 24, 30, 36, 42, 48, 54, 60

c. 12, 24, 36 d. 12

2. a.  b. 9, 18, 27, 36, 45, 54 c. 9, 18 d. 9

3. a. 3 b. 30 c. 70 d. 48 e. 60

4. a. F b. T c. T d. F

5. a. 1, 3, 7, 21 b. 1, 2, 4, 7, 8, 14, 28, 56 c. HCF = 7

6. a. 1, 3, 9, 27 b. 1, 3, 5, 15 c. HCF = 3

7. a. 1, 7 b. 1, 2, 4, 7, 14, 28 c. HCF = 7

8. a. 1, 2, 3, 4, 6, 8, 12, 16, 24, 48

b. 1, 2, 3, 5, 6, 10, 15, 30

c. HCF = 6

9. 9

10. 7

11. 4

12. 9

13. a. 300 b. 420 c. 660 d. 176 e. 154

f. 165 g. 300 h. 360 i. 630

14. a. 900 b. 1100 c. 600 d. 1800 e. 3100

f. 3300 g. 2800 h. 6000 i. 13 000

15. a. 6 days

b. 6 is the smallest multiple of both 2 and 3.

16. a. 35 minutes

b. 35 is the smallest multiple of both 5 and 7.

17. a. 12 hours

b. 12 is the smallest multiple of both 4 and 6.

18. 20 seconds

19. a. 12 b. 6 c. 7

20. a. 3 metres b. 10

21. a. Daniella b. 10 minutes

22. a. Two semicircles

b. The starting line for a 100 m race has been positioned in the 
extended section so the athletes can all start from the same  
starting line.

c. The finish line for a 100 m race has been positioned so that all 
athletes can run in a direct line without having to have staggered 
starting positions.

d. There is a need to stagger the starting blocks in the 200 m, 400 m 
and 800 m track events so that the outside runners will not be 
running further than the inside runners.

e. and f
g. The runner in lane 8 is running 56 metres further than the runner 

in lane 1.

23. 2 hours

24. a. 4 minutes and any multiple of 4 thereafter.

b. 3 minutes and any multiple of 3 thereafter.

3, 6, 9, 12, 15, 18

Lane number Distance travelled Difference

1 400 m  0

2 408 m  8

3 416 m 16

4 424 m 24

5 432 m 32

6 440 m 40

7 448 m 48

8 456 m 56
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25. 30 minutes

26. a. 168

b. Various methods possible.

27. You could remember that ‘lowest’ and ‘smallest’ have a similar meaning, and ‘multiple’ means ‘multiply’, so the lowest 
common multiple is the smallest number that two numbers have in common as a multiple of themselves. The LCM of 5 and 
10, is 10, not 20. Highest common factor means the biggest number which both number have as a factor (which is a number 
that can be divided into both numbers). So the highest common factor of 10 and 20, is 10 not 5.

Exercise 3.4 Index notation
1. 74

2. a. 24 b. 86 c. 105 d. 39 e. 67

f. 133 g. 126 h. 98

3. 45 × 63

4. a. 22 × 3 b. 22 × 34 c. 24 × 52 d. 23 × 7

e. 33 × 5 × 112 f. 53 × 72 × 13 g. 23 × 32 × 5 h. 22 × 32 × 53

5. 6 × 6 × 6 × 6 × 6

6. a. 11 × 11 × 11
b. 4 × 4 × 4 × 4 × 4 × 4 × 4 × 4 × 4
c. 5 × 5 × 5 × 5 × 5 × 5

7. a. 300 = 3 × 102

b. 4500 = 4 × 103 + 5 × 102

c. 6785 = 6 × 103 + 7 × 102 + 8 × 101 + 5

d. 10 000 = 1 × 104

e. 31 702 = 3 × 104 + 1 × 103 + 7 × 102 + 0 × 101 + 2

f. 200 301 = 2 × 105 + 0 × 104 + 0 × 103 + 3 × 102 + 0 × 101 + 1

8. a. 511 b. 78 c. 413 d. 221 e. 1124

f. 915 g. 36 × 136 h. 24 × 54 i. 55 × 75

9. a. A

b. At first the base number 2 would appear to be the smallest but it has the highest power. Although the other numbers have a 
higher base they have relatively small powers — therefore 28 will be the largest number. This can easily be verified by 
evaluating each number.

10. D

11. 72

12. a. 5184 b. 972 c. 16 d. 567 e. 2717 f. 112

13. 412 ≠ 691. Notice that 312 = 961, therefore 412 will need to be larger than 961.

14. 752 = 5625, 952 = 9025

15. 63

16. 64

17. 256

18. Square the first number and add one to calculate the second number. Square the second number and add one to calculate the 
third number. The missing number is 101.

19. We use index notation as a shorthand way of writing a number that is being multiplied. For example, it is easier to write 54 
rather than 5 × 5 × 5 × 5.

Exercise 3.5 Prime numbers and composite numbers
1. 23, 29, 31, 37

2. a. Composite b. Prime c. Composite d. Composite

e. Prime f. Composite g. Composite h. Composite

i. Composite j. Prime k. Composite l. Prime

3. a. i. 

15

3 5

  3, 5 ii. 15 = 3 × 5
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 b. i. 

30

10 3

2 5

 2, 3, 5  ii. 30 = 2 × 3 × 5

  

c. i. 

24

6 4

2 3 2 2

  2, 3  ii. 24 = 23 × 3

  

 d. i. 

100

10 10

2 5 2 5

 2, 5  ii. 100 = 22 × 52

  

 e. i. 

49

7 7

 7               ii. 49 = 72

   

f. i.  

72

9 8

3 3 4 2

2 2

 2, 3  ii.  72 = 23 × 32

g. i. 

18

9 2

3 3

 2, 3 ii. 18 = 2 × 32

h. i. 

56

8 7

2 4

2 2

 2, 7  ii. 56 = 23 × 7 

i. i. 

45

9 5

3 3

 3, 5  ii. 45 = 32 × 5

  

j. i. 

84

7 12

3 4

2 2

 2, 3, 7  ii. 84 = 22 × 3 × 7

k. i. 

98

2 49

7 7

 2, 7 ii. 98 = 2 × 72
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l. i.
 

112

4 28

4 72 2

2 2

 2, 7

 

ii. 112 = 24 × 7

4. a. i. 

40

4 10

2 2 2 5

2, 5 ii. 40 = 23 × 5

b. i. 

35

5 7

5, 7  ii. 35 = 7 × 5

c. i. 

32

4 8

2 2 2 4

2 2

2 ii. 32 = 25

  

d. i. 

121

11 11

11 ii. 121 = 112

  

e. i. 

110

10 11

2 5

 2, 5, 11 ii. 110 = 2 × 5 × 11

  

f. i. 

150

10 15

2 5 3 5

ii. 150 = 2 × 3 × 52

  

g. i. 

3000

3 1000

10 100

10 102 5

2 5 2 5

2, 3, 5 ii. 3000 = 23 × 3 × 53

  

h. i. 

64

8 8

2 42 4

2 2 2 2

2 ii. 64 = 26

  

i. i. 

96

8 12

3 42 4

2 2 2 2

2, 3 ii. 96 = 25 × 3

2, 3, 5
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j. i. 

196

14 14

2 7 2 7

2, 7 ii. 196 = 22 × 72

k. i.  

90

10 9

2 5 3 3

ii. 90 = 2 × 32 × 5

  

l. i. 

75

25 3

5 5

 3, 5 ii. 75 = 3 × 52

5. a. 2, 3 b. 2, 5 c. 2, 3, 7 d. 3 e. 2, 3 f. 3, 13

g. 3 h. 2, 3, 5 i. 2, 3, 5 j. 2, 3, 5 k. 2, 5 l. 2, 5

6. a. 22 × 3 × 5 b. 2 × 52 c. 3 × 52 d. 22 × 5 × 11

e. 26 × 3 f. 23 × 32 g. 22 × 31 h. 23 × 52

7. a. LCM is 252; HCF is 12 b. LCM is 240; HCF is 12

c. LCM is 1200; HCF is 40 d. LCM is 8800; HCF is 20

8. No. The number 2 would always be a factor if the number is even.

9. a. F b. F c. F d. T

e. T f. F g. F h. F

10. a. A b. C c. C d. C

11. 11 and 13; 17 and 19

12. a.  3, 5, 7. Prime numbers greater than 2 are always odd numbers and the difference between 2 odd numbers is an even 

number. So 2, 4 and 6 can be differences between consecutive primes.

b. 2: 17 and 19; 4: 19 and 23; 6: 23 and 29; other answers possible

13. a. 365 = 5 × 73 b. 187 = 11 × 17

14. a–f

 1  2  3  4  5  6  7  8  9  10

11 12 13 14 15 16 17 18 19  20

21 22 23 24 25 26 27 28 29  30

31 32 33 34 35 36 37 38 39  40

41 42 43 44 45 46 47 48 49  50

51 52 53 54 55 56 57 58 59  60

61 62 63 64 65 66 67 68 69  70

71 72 73 74 75 76 77 78 79  80

81 82 83 84 85 86 87 88 89  90

91 92 93 94 95 96 97 98 99 100

g. It is not necessary to check primes larger than 7. When you check multiples of 7, you know that 7 × 2 to 7 × 6 have already 
been crossed out. The first number to be crossed out will be 49. The next prime is 11. All composite numbers from 11 × 2 to 
11 × 10 will have already been crossed out. The first composite number not crossed out will be 11 × 11 = 121 > 100. 

15. a. A b. D c. C d. B

16. 773

17. 29 or 47 or 83 or 137. Others may be possible.

18. 61

19. 17 and 19, 29 and 31, 41 and 43, 59 and 61, 71 and 73

2, 3, 5
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20. a. 3, 7 b. 2, 13 c. 17, 19

21. Prime numbers can’t be divided by any other numbers other than itself and 1. Composite numbers have more factors than 
itself and 1. We could possibly remember this by the word ‘composite’ which means made up of several parts.

Exercise 3.6 Squares and square roots
1. a. 64 b. 121 c. 225 d. 625

2. a. 64, 81 b. 169, 196

3. a. 36 and 49 b. 49 and 64 c. 81 and 100 d. 144 and 169

4. a. 5 b. 9 c. 12 d. 20

5. a. 70 b. 120 c. 600 d. 400

6. 7 and 8

7. a. 3 and 4 b. 9 and 10 c. 14 and 15 d. 1 and 2

8. a. 13 b. 37

9. a. 16, 36, 64 b. 81

10. B

11. A

12. a. 9 b. 75 c. 700 d. 25 e. 14 f. 45

13. a.  12 and 13
b. Answers will vary.

14. An exact value of √10 cannot be found because 10 is not a square number.

15. a. 225 b. 225

c. Yes, if two squares are multiplied together then the result is equal to the square of the base numbers multiplied together.

16. a. 15 b. 15

c. Yes, if two square roots are multiplied together then the result is equal to the square root of the base numbers multiplied 
together.

17. a. 22 ×  72 b. 23 ×  52

c. If all of the prime factors of a number are squares, then the square root of that number will be an integer.

18. a. 14 b. 10

c. No, the square root of two numbers that have been added together is not equal to adding the square roots of these two 
numbers together.

19. 169, 196, 225

20. a. i. 2.25 ii. 6.25 iii. 12.25

b. Add the units digit to the square of the units digit and then add 0.25 to the answer.

c. 72.25

21. 49

22. 55

23. 5, 10, 13, 17

24. 9 and 11

Exercise 3.7 Cubes and cube roots
1. 64

2. a. 8 b. 27 c. 216 d. 1000

3. 1, 8, 27, 64, 125, 216, 343, 512, 729, 1000

4. 137

5. 2

6. a. 4 b. 6 c. 7 d. 9

7. a. 6 b. 96

8. a. 4 and 5 a. Answers will vary.

9. a. 23 × 33

b. 33 × 5

c. If all of the prime factors of a number are cubes, then the cube root of that number will be an integer.
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10. For cube numbers, it was necessary to find the third difference. If we look at power 4, it will be necessary to find the fourth 
difference.

11. a. 84 footballers would receive a call.
b. Each person would call 6 people.

12. The single-digit sums repeat of cube numbers repeat in the order 1, 8, 9, so the single-digit sum of 353 is 8.

Investigation | Rich task
1. Enlarge the letters using machine 2 then machine 3.

2. 4, 6, 8, 9 and 10

3. 5

4. No. Numbers not required can be made using their prime factors.

5. Machine 1 and the prime numbers less than 100. Total of 26 machines.

6. Machine 1 is needed to make letters one centimetre high. Machines whose numbers are prime numbers can make  
all the sizes up to 100 centimetres.

Exercise 3.8 Review questions
1. a. 11, 22, 33, 44, 55 b. 100, 200, 300, 400, 500 c. 5, 10, 15, 20, 25

d. 20, 40, 60, 80, 100 e. 13, 26, 39, 52, 65 f. 35, 70, 105, 140, 175

2. a. 12 b. 30 c. 28 d. 40

3. a. 1, 2, 4, 8, 16 b. 1, 3, 9, 27

c. 1, 2, 5, 10, 25, 50 d. 1, 2, 3, 6, 7, 14, 21, 42

e. 1, 2, 3, 4, 6, 9, 12, 18, 36 f. 1, 2, 3, 4, 6, 8, 9, 12, 18, 24, 36, 72

4. a. 1, 24; 2, 12; 3, 8; 4, 6 b. 1, 40; 2, 20; 4, 10; 5, 8 c. 1, 48; 2, 24; 3, 16; 4, 12; 6, 8

d. 1, 21; 3, 7 e. 1, 99; 3, 33; 9, 11 f. 1, 100; 2, 50; 4, 25; 5, 20; 10, 10

5. a. 36 b. 196 c. 361 d. 6400

6. a. 9 and 16 b. 25 and 36 c. 100 and 121 d. 225 and 256

7. a. 7 b. 16 c. 30 d. 37

8. a. 64 b. 343 c. 3375 d. 27 000

9. a. 3 b. 5 c. 10 d. 20

10. a. 2 × 33 b. 52 × 64 c. 2 × 53 × 93

11. a. 243 b. 343 c. 4096 d. 161 051

12. 2, 3, 5, 7, 11, 13, 17, 19, 23, 29

13. 4

14. 53

15. a. 3, 11 b. 3, 7 c. 5 d. 2, 31

16. 280 = 2 × 2 × 2 × 5 × 7 = 23 × 5 × 7

17. 144 = 24 × 32

18. a.  1344 = 1 × 103 + 3 × 102 + 4 × 101 + 4

b. 30 601 = 3 × 104 + 0 × 103 + 6 × 102 + 0 × 101 + 1

19. a. HCF is 24; LCM is 1920

b. HCF is 8; LCM is 2016

20. a. 200 s b. Hung 8 laps 
Frank 5 laps

21. a. 12, 24, 36 b. 12 c. 60

22. The sum of its factors (except for 496) add to give 496.

23. 120 seconds or 2 minutes

24. 432

25. 20 is not a perfect square, so we can only find an approximate answer. It will be between 4 and 5.

26. 2, √3 27, 5, √64

27. 30, 225
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28. a. 3, 5; 5, 7; 11, 13; 17, 19; 29, 31; 41, 43; 59, 61; 71, 73

 b. 
5, 11; 7, 13; 11, 17; 13, 19; 17, 23; 23, 29; 31, 37; 37, 43; 41, 47; 47, 53; 53, 59; 61, 67; 67, 73; 73, 79; 83, 89 

a. For 2, the number 7 higher is 9, which is not prime. For odd primes, the number 7 higher is even and therefore not prime.

29. 1, 64

30. 6

31. 2, 3, 5, 7, 11, 13, 17, 19, 23

32. a. 5 b. 125

33. 45 000

34. a. 4 regions

b. 

c. Each time the page is folded the number of regions is multiplied by 2 (doubled).

d. R = 2n

35. 

n (number of folds) 0 1 2 3 4

R (number of regions made) 1 2 4 8 16

25 = 32 35 = 243

24 = 16 34 = 81

23 = 8 33 = 27

22 = 4 32 = 9

21 = 2 31 = 3

20 = 1 30 = 1

2–1 = 1
2

3–1 = 1
3

50 = 1 2–2 = 1
4
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