
TOPIC 3 Indices and primes 63

c03IndicesAndPrimes.indd Page 63 20/05/17  7:07 AM

NUMBER AND ALGEBRA

TOPIC 3
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 approx-
imately 3000 million billion kilometres 
from Earth.

3.1.2 What do you know?
1. THINK List what you know about indices and prime numbers. Use a thinking tool such as a concept 

map to show your list.
2. PAIR Share what you know with a partner and then with a small group.
3. SHARE As a class, create a thinking tool such as a large concept map that shows your class’s 

knowledge of indices and prime numbers.

LEARNING SEQUENCE
3.1 Overview
3.2 Index notation
3.3 Prime numbers and composite numbers
3.4 Squares and square roots
3.5 Cubes and cube roots
3.6 Review
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3.2 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.
                         ↙ index (or power)

2 × 2 × 2 × 2 = 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 1

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 2

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 3.2 Index notation

Individual pathways

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

 U 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

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

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

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

Fluency
1.  WE1a  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

WORKED EXAMPLE 3

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
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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.  WE1b  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.  WE2  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.  WE3  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

Understanding
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 − 45 ÷ 26

Reasoning
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

Problem solving
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?
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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.

Reflection
Why do we use index notation?

3.3 Prime numbers and composite numbers
3.3.1 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 4

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.

WORKED EXAMPLE 5

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.
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3.3.2 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.

WORKED EXAMPLE 6

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

WORKED EXAMPLE 7

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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3.3.3  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 8

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 9

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

2 Circle the prime factors common to both numbers. 270 = 2 × 3 × 3 × 3 × 5
900 = 2 × 2 × 3 × 3 × 5 × 5

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.
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Exercise 3.3 Prime numbers and composite numbers

Individual pathways

 U PRACTISE
Questions:
1, 2a–f, 3a–f, 4a–f, 5a–f, 6a–d, 7

 U CONSOLIDATE
Questions:
1, 2d–i, 3d–i, 4d–i, 5d–i, 6c–f, 7

 U MASTER
Questions:
1, 2g–l, 3g–l, 4g–l, 5g–l, 6e–h, 7, 8

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

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

Fluency
1.  WE4  Find four prime numbers that are between 20 and 40.
2.  WE5  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.  WE6  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.  WE7  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.  WE8  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

Understanding
7.  WE9  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

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.
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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 in your learnON title.

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.
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?
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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

Reasoning
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?

Problem solving
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

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

Complete this digital doc: Spreadsheet: Sieve of Eratosthenes
Searchlight ID: doc-1689

Complete this digital doc: WorkSHEET 3.1
Searchlight ID: doc-1687

 RESOURCES — ONLINE ONLY
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3.4 Squares and square roots
3.4.1 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.

12= 1

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

22= 4

 • 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 10

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.
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3.4.2 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

WORKED EXAMPLE 12

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 13

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.  

WORKED EXAMPLE 11

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.  
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Exercise 3.4 Squares and square roots

Individual pathways

 U PRACTISE
Questions:
1, 2a, 3a, c, d, 4, 5, 6, 7a, b, c, 9, 
10, 11a, b, e, 12, 15

 U CONSOLIDATE
Questions:
1, 2, 3b, d, 4, 5, 6, 7, 8, 9, 11, 12, 
13, 14, 15, 16

 U MASTER
Questions:
1, 2, 3a, c, 4, 5, 6, 7, 8, 9, 10, 11, 
12, 13, 14, 15, 16, 17

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

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

Fluency
1. Evaluate and verify your answers with a calculator.

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

2.  WE10  a. Find the square numbers between 50 and 100.
b. Find the square numbers between 160 and 200.

3.  WE11  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.  WE12  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.  WE13  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

Understanding
 8. a. Find the even square numbers between 10 and 70.

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

a. √10 b. √25 C. √50 d. √75 E. √82
10.  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
11. 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

Reasoning
12. Explain why we cannot find the exact value of √10.
13. 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.
14. 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.
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3.5 Cubes and cube roots
3.5.1 Cube numbers

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

13 = 1 × 1 × 1
  = 1  

23 = 2 × 2 × 2
  = 8  

33 = 3 × 3 × 3
  = 27

 • The first cube number, 1, equals 1 × 1 × 1.
 • The second cube number, 8, equal 2 × 2 × 2.

CHALLENGE 3.1
The sum of two numbers is 20, and the difference between their squares is 40. Find the two numbers.

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

Problem solving
15. 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.
The number is less than √10 000 but greater than √100.
What number could it be?

16. 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.

17. 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?

Reflection
Because square numbers form a shape (or figure), they are called figurate numbers. Can you think 
of any other figurate numbers?
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3.5.2 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).

Exercise 3.5 Cubes and cube roots

Individual pathways

 U PRACTISE
Questions:
1, 2, 3, 4, 5, 7

 U CONSOLIDATE
Questions:
1, 2, 3, 4, 5, 6, 7

 U MASTER
Questions:
1, 2, 3, 4, 5, 6, 7, 8

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

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

Fluency
1.  WE14  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.  WE15  Find √3 8.

WORKED EXAMPLE 15

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 14

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 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.
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Understanding
5. 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.)

Reasoning
6. 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?

Problem solving
7 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?

8. 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.

Reflection
What would be the first 4 numbers that could be arranged as a triangle-based pyramid (all 
 triangles equilateral)?
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CHALLENGE 3.2
What is the number? It is greater than 152. It is not a multiple of 3 or 5, but a multiple of 4. It is less than 202. It is 
not a multiple of 17. It is a square number.

3.6 Review
3.6.1 Review questions
Fluency
1. Evaluate:

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

2. 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

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

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

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

6. 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

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

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

10. Find the prime number which comes next after 50.
11. Find the prime factors of:

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

a. 1344 b. 30  601
15. 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

RESOURCES

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

Complete this digital doc: WorkSHEET 3.2
Searchlight ID: doc-1688

 RESOURCES — ONLINE ONLY
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Problem solving
16. 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?
17. Explain why we cannot find the exact value of √20 .
18. Write down the following numbers in the order of size, starting with the smallest.

5, √64,  2, √3 27
19. 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.
20. 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?

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

22. The last digit of 42 is 6. What is the last digit of 4100?
23. Complete the following sequence 2, 3, 5, 7, 11, 13, ___, ___, ___.
24. 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.
25. 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?

26. 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.

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

0 1

1 2

2 4

3

4

5

6

27. 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.
What do you suppose 50 equals?
What does 22 equal?
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Language
It is important to learn and be able to use correct mathematical language in order to communicate  effectively. 
Create a summary of the topic using the key terms below. You can present your summary in writing or 
using a concept map, a poster or technology.
base
composite number
cube
cube root

factor tree
highest common factor
index (indices)
lowest common multiple

prime factors
prime number
square number
square root

Link to assessON for questions to test your 
readiness FOR learning, your progress AS 
you learn and your levels OF achievement.

assessON provides sets of questions for 
every topic in your course, as well as giving 
instant feedback and worked solutions to 
help improve your mathematical skills.

www.assesson.com.au

  RESOURCES 

    Try out this interactivity:  Word search 
   Searchlight ID:  int-2587  

    Try out this interactivity:  Crossword
    Searchlight ID:  int-2588  

    Try out this interactivity:  Sudoku 
   Searchlight ID:  int-3164    

   Complete this digital doc:  Concept map 
   Searchlight ID:  doc-10723   

 RESOURCES — ONLINE ONLY

   25 = 32      35 = 243   

   24 = 16      34 = 81   

   23 = 8      3? = 27   

   22 =       32 =    

   21 =       31 =    

   20 =       30 =    

   2−1 =       3−1s =    
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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.
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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.

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.

Complete this digital doc: 
Code puzzle: what does the word Australia mean?
Searchlight ID: doc-14315

 RESOURCES — ONLINE ONLY
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Answers
Topic 3 Indices and primes
Exercise 3.2 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.

Exercise 3.3 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

b. i. 30

10 3

2 5

2, 3, 5 ii. 30 = 2 × 3 × 5
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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 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

 2, 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
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i. i. 96

8 12

3 42 4

2 2 2 2

 2, 3      ii. 96 = 25 × 3 j. i. 196

14 14

2 7 2 7

 2, 7 ii. 196 = 22 × 72

k. i 90

10 9

2 5 3 3

 2, 3, 5  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
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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

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

Exercise 3.4 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. 16, 36, 64 b. 81

9. B

10. A

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

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

13. 169, 196, 225

14. 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

15. 49

16. 55

17. 5, 10, 13, 17

Challenge 3.1
9 and 11

Exercise 3.5 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. 2

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

6. 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.

7. a. 84 footballers would receive a call.

b. Each person would call 6 people.

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

Challenge 3.2
256

3.6 Review
1. a. 36 b. 196 c. 361 d. 6400

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

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

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

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

6. a. 2 × 33 b. 52 × 64 c. 2 × 53 × 93
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7. a. 243 b. 343 c. 4096 d. 161  051

8. 2, 3, 5, 7, 11, 13, 17, 19, 23, 29

9. 4 10. 53

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

12. 280 = 2 × 2 × 2 × 5 × 7 = 23 × 5 × 7

13. 144 = 24 × 32

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

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

15. a. HCF is 24; LCM is 1920

b. HCF is 8; LCM is 2016

16. 432

17. 20 is not a perfect square, so we can only find an approximate answer. It will be between 4 and 5.

18. 2, √3 27, 5, √64

19. 30, 225

20. 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, 17; 3, 23; 23, 29; 31, 37; 37, 43; 41, 47; 47, 53; 53, 59; 61, 67; 67, 73; 73, 79; 83, 89

c. 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.

21. 1, 64 22. 6

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

24. a. 5 b. 125

25. 45  000

26. a. 4 regions

b.  

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

d. R = 2n

27.  

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.

n (number of folds) 0 1 2 3 4

R (number of regions made) 0 1 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

UNCORRECTED P
AGE P

ROOFS



TOPIC 3 Indices and primes 89

c03IndicesAndPrimes.indd Page 89 20/05/17  6:59 AM

ProjectPLUS ICT Activity: We are not alone!
SEARCHLIGHT ID: PRO-0096

Scenario
‘ALERT! ALERT! Those alien Earthlings have finally 
 discovered our planet! We must send them a message of peace 
immediately! WHAT? They do not use our language? Find one 
that they will understand. Look at their number systems, surely 
they must have one!’

The year is AD 2123. Earthlings have colonised the Moon 
and Mars. Earth scientists have now discovered that we are not 
alone in the Universe. Not much is known about the inhab-
itants of the planet, but new images from the planet indicate 
that the planet’s inhabitants have two hands like Earthlings. At 
this stage the images are not clear enough to show how many 
fingers they have. Scientists are assuming that they may have 
developed a number system based on the number of fingers on 
each hand, just like the Earthlings did centuries ago.

Your research centre has the best mathematical team on 
Earth, so it will be up to you to communicate with these inhab-
itants and the best way is by numbers. Until more detailed 
images arrive you must research and prepare for whatever 
number system may be required.

Task
You will need to research the development of number systems 
as part of your background knowledge leading to an under-
standing of these number systems. From your research, you 
will create an e-poster that will inform your partner of your 
findings. You will then create a worksheet to ensure your 
partner’s understanding of the number sys tems you have 
researched.

UNCORRECTED P
AGE P

ROOFS

lflick
Cross-Out



90 Jacaranda Maths Quest 7 Victorian Curriculum

c03IndicesAndPrimes.indd Page 90 20/05/17  6:59 AM

Process
Watch the introductory video lesson.

 • Team member 1 will research the 
ancient number systems of the 
Mayans, Romans and Egyptians 
and report back to your partner.

 • Team member 2 will research the 
modern era number sys tems of 
the Chinese, Hindu/Arabic and 
Binary and report back to your 
partner.

 • Visit your Media Centre and view 
the selection of images of other 
number systems.

 • Navigate to your Research 
Forum.

 • Follow the weblinks given to find 
out how various cultures throughout history developed and used their number systems.

 • Navigate to the Worksheets, and complete a Worksheet for each of the different number systems. 
Submit these completed Worksheets to your teacher for assessment.

 • Create an e-poster for each number system that helps explain that number system.
 • Create a quiz of 20 questions and solutions to test your class’s understanding of these number systems.
 • Complete the quiz provided by your partner.
 • Write a report that includes your quiz, the results of your quiz and a critical evaluation of the strengths 

and weaknesses of your quiz. Submit this to your teacher for assessment.
 • Remember, Earth needs to be safe — and to do that, communication is vital!

SUGGESTED SOFTWARE
• ProjectsPLUS
• Microsoft Word
• Microsoft PowerPoint
• Microsoft Publisher
• Microsoft FrontPage
• Crossword maker
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