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The truth
is out there
’ in the
numbers

(O
Y

What sort of mathematics could we send

to aliens? We couldn't just send out
some complicated number or number pattern.
Our number system is based on tens—mainly
because we have 10 fingers. So who knows
what an alien society's number system is
based on? A pattern in our number system
might not be a pattern in another number
system. The best numbers to send to show we
are an intelligent people would be prime
numbers—numbers such as 2, 3, 5, 7, 11 that
have exactly two factors. Prime numbers will

have this special property in any number
system.
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Prepare for this chapter by attempting the following questions. If you have
difficulty with a question, click on the Replay Worksheet icon on your
eMaths Zone CD or ask your teacher for the Replay Worksheet.

@ Worksheet R3.1 ) 1 Copy and complete these within three minutes.

(@ 6x7= 6X6= 6x4= 6x11= 6x8=
(b) 7x11= 7X7= 7x5= 7X2= 7X3=
() 8x7= 88X 6= 8x4= 8x10= 8§x 8=
(d 9x12= 9x3= 9x5= I9x11= I9x8=
(e) 12x7= 12x6= 12x12= 12x9= 12x11=

e Worksheet R3.2 ) 2 (a) List all the digits with which an even number can end.
I (b) List all the digits with which an odd number can end.

@ Worksheet R3.3 ) 3 (a) Rearrange the following numbers in ascending order
(i.e. from smallest to largest).
567,4500, 0, 74, 11 100, 6008, 12, 602

(b) Rearrange the following numbers in descending order
(i.e. from largest to smallest).
110, 11 011, 1011, 111, 10, 1001, 1101, 10 111

(=) Worksheet R3.4 ) 4 Find:

(@ 3x2x3 (b) 5x3x3x2

(0 2x2x2 (d) 10x10x10x10
() Worksheet R3.5 ) 5 Find:

(@) 50000 + 6000 + 800 + 90 + 5
(b) 7x1000000+2x10000+5x1000+7x10+3

base expanded form indices square number
composite number factor multiple square root
cube number factor tree palindrome triangular number
cube root Fibonacci numbers power
divisibility test index prime factor

t divisible index form prime number
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Multiples of a number can be thought of as the
answers to the‘times tables’for that number.
For example, the times table for 7 is:
1x7=7
2x7=14
3x7=21 7,14, 21, 28, 35 are
4x7=28 \ some of the multiples of 7.

5x7=235
and so on.
Another way of finding multiples of 7 is to count by 7s: T —
7,14,21,28, 35, ... .
) . . . any number is the
The list of multiples for any number will continue forever. number itself. No
To find out if a number is a multiple of another (smaller) number, just multiple of any
divide and see if the answer is a whole number. For example, 300 is a number can be
multiple of 12 because 300 + 12 = 25, a whole number. smaller than the
number itself.
@ cutorial )
exercise 3.1 Y ple
OPreparatiun: Prep Zone Q1
Core
1 Find the first five multiples of each of these.
(@ 2 (b) 3 (© 4 (d 8 (e 6 6 5 @ Hint )

(g 9 (h) 11 (i 14 G) 15 (k) 16 @ 19 @Wurksheelc3.1 )

(m) 20 (n) 50 (o) 100  (p) 2000
2 Find the first three multiples of each of these.

(@ 70 (b) 75 (c) 86 (d 123 (e) 345 () 99 @Hinl )

(g 738 (b 815 (@) 1250 () 1999 (k) 2005 (1) 3111

(m) 8410 (n) 9010 (o) 10004 (p) 10211

3 Choose the correct answer. O
(@) Which one of the following numbers is not a multiple of 12? ™

A 564 B 346 C 780 D 1188 “rcun
(b) Which of the following numbers is not a multiple of 23?
A 529 B 943 C 23 D 853
Extension
4 Sharon and Ricardo start jogging around an oval at the same time but in Animation

opposite directions. Sharon takes 5 minutes to run each lap and Ricardo
takes 4 minutes. After how many minutes running at that pace would they
cross their starting point at the same time? eQuestions




We often want to know if a smaller number will divide evenly into a larger
number. If this occurs we say the larger number is divisible by the smaller
number. For example, 10 is divisible by 5. On the other hand, 24 is not divisible
by 9 because 24 + 9 gives us a remainder. We can use a calculator to check this
but often we can find out more quickly by using some mental shortcuts and

divisibility tests.

exercise 3.2

' .
OPreparation: Ex 3.1
Core

1 (@) Which of these numbers are divisible by 5? @ Worksheet 3.2 )
23, 65, 92,10, 104, 234 625, 870, 88
(b) What sort of numbers are divisible by 5? Can you find a pattern?
2 (@) Which of these numbers are divisible by 10?
70, 71, 5, 640, 235, 41 960, 500
(b) What sort of numbers are divisible by 10? Can you find a pattern?
3 (a) Which of these numbers are divisible by 2?
19, 461, 2, 227, 56, 27 560, 24, 195, 768
(b) What sort of numbers are divisible by 2? Can you find a pattern?
4 (a) Which of these numbers are divisible by 3?
247,21, 64, 783, 6732, 9076, 34, 56 342, 798, 1223 [ Try adding the digits }>
(b) What sort of numbers are divisible by 3?
Can you find a pattern?
5 (a) Which of these numbers are divisible by 9?
81, 679, 2999, 82, 5634, 220221, 87 984, 16 668, 562 o
(b) What sort of numbers are divisible by 9?
Can you find a pattern?
6 (@) Which of these numbers are divisible by 4?
516, 7612, 311, 608, 61, 64, 5364, 38 921, 500 The clueis in the
ast two digits of
(b) What sort of numbers are divisible by 4? each number.
Can you find a pattern?

Look back at the
pattern you found
in Question 4.

7 The shortcut to test if a number is divisible by 6 is to see if it is divisible
by both 2 and 3.
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(@) Use the test to see which of these numbers are divisible by 6.
436, 321, 132, 741, 8760, 4529, 3528, 705630, 11112

(b) The shortcut for 12 is similar to the shortcut for 6. What do you
think the pattern is for seeing if a number is divisible by 127?

One of the
numbers
involved
is 3.

8 Copy and complete the following divisibility tests:

Divisibility test

2 Look at the digit only. If it is or zero then the original number is
divisible by 2.
3 up all the digits and see if the is divisible by 3.

If it is then the original number is divisible by 3.

4 Look at the number formed by the last digits only.
If this number is divisible by 4, then the number is divisible by 4.

Look at the digit. If itis a ora , then the number is by 5.

Do two tests. See if the number is divisible by and
9 up all the and see if the is divisible by 9. If it is then the
original number is by .
10 Look at the fitis then the number is

9 State TRUE or FALSE for the following.

(@) 346 is divisible by 3. (b) 6872 is divisible by 6. (= Hint )
(c) 548348 is divisible by 2. (d) 552is divisible by 4.

(e) 18342 is divisible by 9. (f) 5633902 is divisible by 3.

(g) 4332112 is divisible by 5. (h) 56432 is divisible by 2.

(i) 67432is divisible by 6. (j) 3935 is divisible by 5.

10 Copy the following table and do the divisibility tests. Circle the number if
the original number is divisible by it. The first one has been done for you.

100000 @ 3 ® G 6 9

202008 2 3 4 5 6 9 10
12121212 2 3 4 5 6 9 10
300300300 2 3 4 5 6 9 10
7500 2 3 4 5 6 9 10

900090 2 3 4 5 6 9 10
123456789 2 3 4 5 6 9 10
2564 2 3 4 5 6 9 10

3429 2 3 4 5 6 9 10

Extension

11 Write three numbers greater than 11 000 that are divisible by both 4 and 5.
12 The following numbers are divisible by 11.
187, 220, 385, 1056, 2915, 9262, 10 593
(@) For each number add every second digit together. For example, for
10593,1+5+3 =9 and 0+ 9 =9. Find the difference between each
pair of numbers. What do you notice?
3 exploring NUMBERS




(b) Use your answers to part (a) to complete the following:
To check if a number is divisible by 11 add every second digit, then
find the between the numbers you get. If the difference is __
or __then the original number is divisible by 11.

13 A number is divisible by 6 if it is divisible by 2 and 3. Follow the steps below

to try to find the test for divisibility by 12.

(@) 2 and 3 multiply to give 6. What pairs of numbers multiply to give
12, apart from 12 and 1?

(b) 2 and 3 have no numbers that go into both of them. Which pairs
found in part (a) have no numbers that go into both of them?

(c) Explain why you can't test divisibility by 12 by seeing if 2 and 6 go
into the number.

(d) Copy and complete the following:
To see if a number is divisible by 12 you need to do two divisibility

tests: one to see if the number is divisible by ___ and one to see if
itis by .
14 Following the rules found for divisibility by 6 and by 12, find a test for
divisibility by 18.

Working muth-mntlcully“

problem solving

What number am I?

You may like to work in pairs to solve these. \

1 Ihave three digits.
Tam divisible by 5. What Number Am I?
I am odd. © oo oo e e seseeeese s e
The product of my digits is 15.

The sum of my digits is less than 10.
I'am less than 12 x 12.
What am I?
What if I am greater than 12 x 12?
2 T have three digits.
My digits are all different.
The sum of my digits is 12.

My digits are all even. [
The sum of my units and tens digits e To Yo Yo To Te Yo To Yo Yo To Yo Yo Yo Yo Yo To Yo T
equals my hundreds digit.

I am divisible by 4.

What am I?

\

o Break it into a series of smaller steps.
" )
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T

A factor is a number that divides into another number exactly, with no
remainder.

For example, 2 is a factor of 12 since 2’goes into’12 (six times), with no
remainder.

e —

The largest factor of any number is the number itself. No number has any factors greater

than the number itself.

One of the simplest ways to find all the factors of a number is to write all the
pairs of numbers that multiply to give the original number.

worked example 1

Find all factors of 12.

steps Solution
1. Find all pairs of numbers which multiply to 1x12=12
give the original number. 2x6=12
3x4=12
2. List the factors in ascending order (from The factors of 12 are 1, 2, 3, 4, 6, 12.

smallest to largest).

worked example 2

Find all the factors of 110.

steps Solution
1. Find all pairs of numbers which multiply to 1x110=110
give the original number. Write the pairs 2x55 =110
underneath each other. 5x22 =110
10x11 =110
No more to find as 10 leads on to 11.
2. List the factors in ascending order (from The factors of 110 are 1, 2, 5, 10, 11, 22,
smallest to largest). 55, 110.




Sometimes a factor will be multiplied by itself to give the original number.

For example 7 x 7 = 49. We include 7 only once in the list of factors for 49.
If we reach such a pair, this also tells us we have finished finding the pairs

@ eTutorial )

of numbers.
exercise 3.3 o [of oo
OPreparatinn: Ex 3.2
Core
1 Find all the factors of each of the following numbers.
(@ 4 (b) 5 (© 7
(e) 10 # 9 (g) 13
i 16 G) 18 ) 19
(m) 20 n) 24 (o) 32
(@) 30 (r) 60 (s) 77

2 Choose the correct answer.
(@) Which of the following is a factor of 17?

A7 B 14 C 34
(b) Which of the following is a factor of 25?

A3 B 5 C 50
(¢) Which of the following is a factor of 34?

A 4 B 12 C 17
(d) Which of the following is a factor of 47?

Al B 9 C 9%

3 Choose the correct answer.
(@) Which of the following is not a factor of 15?
A3 B 1 C 15
(b) Which of the following is not a factor of 227?
A 22 B 4 c1
(c) Which of the following is not a factor of 14?
A 4 B 2 C 14
(d) Which of the following is not a factor of 217?
A1l B 7 Cc3
(e) Which of the following is not a factor of 33?
A 11 B 33 C 22
(f)  Which of the following is not a factor of 427?
A 14 B 8 c7
(g) Which of the following is not a factor of 50?
A 10 B 15 C 50
(h) Which of the following is not a factor of 63?
A 63 B 21 Cc3

MATHS ZONE 7?7

(d 8
(h 11
@M 23
(p) 36
(t) 55

D 30

D 14

(= Hint )

e Homework 3.1 )
e eQuestions )
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“Working mathematically

<

The sieve of Eraotosthenes

Eratosthenes was a Greek
mathematician who lived from 276 BC to
195 BC. He taught at the University of
Alexandria in Egypt. One of the things
he was famous for was his’sieve’.
See if you can copy what he did.

Copy the following table and follow
the instructions.
+ 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

1. Cross out the number 1.

2. Go to the next number, which is 2,
and circle it. Then cross out all the
multiples of 2
(i.e. crossout4, 6,8, ...).

3. Go to the next number that isn’t
crossed out. This should be 3. Circle it.
Then cross out all the multiples of 3.

4. Go to the next number that isn’t
crossed out. This should be 5. Circle it.
Then cross out all the multiples of 5.

5. Repeat for the next number that isn't
crossed out. Keep repeating until
there is no’next number’.

Now see if you can answer the following questions.
1 Write the factors of each of the circled numbers.

2 Write the factors of any five of the crossed out numbers, except for 1.

3 What do you notice about the number of factors for each group of numbers, that is circled
numbers and numbers crossed out?

J
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From our work in previous exercises we know that numbers can have 1, 2, or
more factors. We give special names to numbers depending on how many
factors they have. A prime number has exactly two factors: itself and 1.

A composite number has more than two factors. Between them prime
numbers and composite numbers cover every whole number except for 1.
We consider 1 to be a special number—it is neither prime nor composite.

(A prime number has exactly two factors: itself and 1. )

-

exercise 3.4
core @ hi.com.au )
1 (@) Find the factors of each of the numbers from 1 to 20. @ Hint )

(b) List the prime numbers from this list.
2 Why isn’t 1 a prime number?
3 How many single-digit prime numbers are there?
4 List all the primes between 40 and 60.
5 How many even primes are there?
6 Explain why it is easy to tell that 4567278 is a composite number.

7 (@) What is the next prime number after 60?
(b) What is the next composite number after 60?
(c) What are the two odd composite numbers less than 20?
(d) What is the next prime number after 30?
(e) What is the next composite number after 30?
(f) What is the next prime number after 40?
(g) How many prime numbers are there between 20 and 30?

8 Use one of the divisibility tests to show that these numbers are

composites.

(@) 6785 (b) 34450 () 7119 @ Hint )
(d) 9909 (e) 977824 (f) 4516803

(g) 2987625 (h) 87912404 (i) 2871027

MATHS ZONE 7
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Extension
9 Write the following even numbers as the sum of two prime numbers.
(@ 4 (b) 6 () 10 d) 12 e Hint )
(e) 18 ) 20 (g) 22 (h) 100

10 Explain why 2 and 3 are the only two consecutive prime numbers.

11 What is the greatest difference between any two consecutive composite
numbers? (2 Worksheet A3.1 )

Working mutn-mutlcoll; \

problem solving

What number am I1?

I am a two-digit prime number.

The sum of my digits is divisible by 4.
The product of my digits is less than 5.
[ am greater than 20.

What am I?

What number am I'if I am less than 20?

What Number Am [?

A prime factor of a number is a factor that is also prime. 24
Every composite number can be expressed as a product /"

of prime numbers. 12 @ Hmmm, these trees look
. . . ide d t X
A factor tree is a good way to find these prime AN peide downtome
factors. 6 @ "

The circled numbers are primes; we stop each branch N\
when we get to a prime number. When every branch ® @ /
ends in a circled number we have found the prime
factors of the number. So, 24 =2 x 2 x 2 x 3. We usually
write the factors in order from smallest to largest.

Note that there is often more than one way to 8
construct the tree, as shown at right. However, the final /\
product of the prime factors will always be the same.



exercise 3.5

OPreparation: Prep Zone Q4, Exs 3.3 and 3.4 e Worksheet C3.4 )

Core
1 Copy and complete these factor trees which have been started for you.
@ 16 (b) 50 (= Hint )
N N
8 2
16 = X X P 50 = X X
(© 100 d 9
/N
10 3
100 = X X X 96 = X X X X X

2 Write out the factor trees for these numbers, and then express the number
as a product of its prime factors as in Question 1.

(@) 8 (b) 12 (o 18 (d) 26 @Him )
(e) 20 (f) 48 (g) 68 (h) 44
(i) o4 G) 72 (k) 108 1 144
(m) 140 (n) 1000 (o) 800 (p) 400
Extension

3 A number less than 550 is made up of four prime factors: 2, 3,5 and a @ Worksheet 3.5 )
fourth factor between 15 and 20. What is the fourth factor, and what is
the number?

Do these in your head as quickly as you can 0 Time target: 2 minutes
and write down the answers.

18x21 2 17-40 3 2000 + 250

4 1.007+05 5  of280 6 $2.80 +$11.50

7 How many minutes are there in 6 hours?
8 If $30 is split between 4 people, how much does each person get?
9 Write the product of 99 and 7.
10 If we know that 72 x 156 = 11232, what does 11232 + 7.2 equal? }

-

MATHS ZONE 7



RETURN TO MAIN MENU

’—/——_

Prime numbers versus terrorism

Y OfF TOMMERS

POLIC

Terrorism has cost many innocent lives so far this century, and mathematics has a role to
play in stopping terrorist acts before they happen. Terrorists are able to commit these acts
because they can plan and communicate in secret. Government intelligence agencies all
over the world try to intercept terrorist computer emails and decode them.

At the time of the terrorist attacks in 2001, encryption or coding techniques existed that
couldn’t be cracked. These encryption techniques are based on prime numbers.
Encryption is based on a key, which is a word or a number. These keys give the information
needed to decode or decrypt the message. The keys currently most commonly used to
encrypt emails are numbers that are the products of two prime numbers. Multiplying two
primes is an effective key for encryption because it is easy to do in one direction
(multiplication), but extremely difficult to do in the other direction (finding factors).To crack
the code, you have to work out what the original two prime numbers are. When the
numbers involved are very large, this is almost impossible to do because there are so many
possibilities.

The largest prime ever found has over two million digits in it, and there are always new
primes being found. Even the most powerful computers in the world would take centuries
to find the two primes involved in encryption.

Governments are hoping that in the future quantum computers, which can process
calculations simultaneously, will be able to find the two prime numbers quickly and enable
them to crack the terrorists’ codes.

maoths in action
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Questions

1 Which two prime numbers were multiplied together to give each of these
encryption keys?
@ 77 (b) 38 (c) 65 (d) 202 (e) 143
2 Multiply the following prime numbers together to get encryption keys.
(@) 3and17 (b) 7and31 (¢) 47and 73
(d) 131 and 727 (e) 313 and 93139

3 (a) Write out the first five prime numbers.
(b) Write out the six smallest keys that you can create by multiplying two primes
together.
(¢) How many factors does each key in part (b) have?
(d) Do you think every key created by multiplying two primes together will have this
number of factors? Why?
(e) Why couldn’t we use any number (e.g. 120) as a key?

4 Here’s a simplified version of how decryption using prime numbers works.
Suppose your encrypted messageisWLRGYSBEMRCREB]JCV
and your key is 713.
You have to find the two prime numbers that multiply together to give you 713.
The answer is 23 and 31. These digits tell you how much the letters in the original
message have been shifted along the alphabet to give you the coded message.
You match these digits to the code as follows:

(WILIR|G|Y[S|BIEIM|R|K|CIRIE|B]J[CIV
218|283 |12 83|1L]2[&] 3| 1] 2|8

The way this code works is that the number tells you how many letters to shift each
letter along the alphabet. The 2 under the W means shift two letters forward through
the alphabet from W, so the uncoded message, usually called the plaintext, hasY as its
first letter. To get the second letter you find the letter 3 places on from L in the
alphabet, which gives you O as the second letter of your plaintext.

(a) Continue decrypting the code to get the full original plaintext message.

(b) Describe what you did with coded letter.

5 Decode this message given the key 943.
KXPGQFONDMNHKBELNLNSYKYD
Note: You need to work out which order to put the two primes in. Only one will give you
the message.

6 Encrypt your own message using this prime number system. Use only prime numbers
under 100 and keep the message under 25 letters. Give your coded message and key to
someone to decrypt.

Research @ hi.com.au )
Find out about the GIMPS (Great Internet Mersenne Prime Search) project and present a
report on how prime numbers are used in email encryption. Discuss whether governments
should ban encryption and make it possible for intelligence agencies to read everyone’s
emails. Should people have a right to privacy?

MATHS ZONE 7
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There are many other special groups of numbers, far too many to cover in this
book. We will discuss some of them here.

Palindromes

What do the following words have in common?
KAYAK ~ MADAM  GLENELG DID  MUM
These words are called palindromes.
Sentences can be palindromes:
Step on no pets
Numbers can also be palindromes. Like the palindromic words, they are
the same backwards as they are forwards. Here are some number
palindromes:
22 676 8 12 321 6 004 006

(Palindromes read the same backwards as forwards. )

-

Fibonacci numbers

Leonardo Fibonacci was an Italian mathematician who lived from 1170 to
1240. He is most famous for describing the following number pattern:
1,1,23,5813,21, ...
What's the next number?
How is the pattern formed?
The number of petals on many flowers are Fibonacci numbers.

Triangular numbers

Look at the following patterns.
® ® ®

Each pattern of dots forms a triangular shape. We call the number of dots that
make up these patterns triangular numbers. In the following exercise you will
be asked to find some more triangular numbers and explore the patterns in
them.




exercise 3.6

OPreparation: Prep Zone Q1 and 2

Core

1 (a) How many two-digit palindromes are there? Write them down. @ Animation

(b) How many one-digit palindromes are there?
2 (a) The year 1441 is a palindrome. During the 1990s, only one year was
a palindrome. What was it?
(b) Which year is the first palindrome in the 21st century?
(c) In what year will the palindrome after that occur?

3 The number 12 isn’t a palindrome, but if we reverse it and then add the @ hi.com.au

two numbers together, we get a palindrome:
12
+21
33
For each of these numbers, state whether they become palindromes if
you reverse them and add the two numbers together.

@@ 13 (b) 42 (c) 57 (2 Hint

(d) 10 (e) 72 ) 89

4 Look at the following photos and count the number of petals on each @ hi.com.au

plant. State in each case whether the number of petals is a Fibonacci
number.

(a) (c)

White African
Daisy

(g , (h)
( oioes
ETR

5 Write out the first 15 Fibonacci numbers.

6 (a) Look at every third Fibonacci number. What sort of number is it? (= Hint

(b) Look at every fourth number. What is it divisible by?
(c) Look at every fifth number. What is it divisible by?

MATHS ZONE 7
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7 It’s possible to make different Fibonacci sequences by using different
starting numbers. Copy and complete these sequences.

@ 224610,___, ) 1,2,358___ ,_

@ 0,448 ___,___, (@ 10,1,11,12, ___,___, () Hin )
(e 00, (f 10,10,20,30, __,___,

(@ 6__,8__ 18 wwo_ 9,

@ 511, G 4,20,

8 Write two of your own Fibonacci sequences. Take out some of the numbers
as in Question 7, and ask another person to work out the missing numbers
in your sequences.

9 Draw diagrams for the fourth, fifth and sixth triangular numbers. Find the @ Hint )
corresponding numbers.

10 Write out the triangular numbers in a row. What do you notice about the
amount each number increases by?

Extension

11 (a) Add the first two triangular numbers together. Add the second and
third numbers together, then the third and fourth numbers together.
What do you notice about these numbers? @ Homework3.2 )

(b) Look back at your triangles and explain how pairs could be placed @ Workshest A3.2 )
together to form squares. Relate this to what you found in part (a).

@ Worksheet A3.3 )

A number is called a square number if we can arrange that number of
dots in a square pattern. The patterns for the first four square numbers are
shown below.

L] L] L L] L] L] L]

L] e L] L] L] L[] [ ] L] L]

° L] L] L L L] L] L] L] L]
1 4 9 16

The first square number, 1, makes a 1 x 1 square.
The second square number, 4, makes a 2 X 2 square.
The third square number, 9, makes a 3 x 3 square.
The fourth square number, 16, makes a 4 x 4 square.
We say, for instance, that four squared is equal to sixteen. In mathematical
symbols we write 4% = 16.




Calculators can be used to find squares.
For example 172 =17 x 17 can be found by pressing Gﬁ‘

i) D B 8 -

You can also use the key, if your calculator has one. To find

172, press n B @ eTutorial )

Similarly, a number is called a cube number if we can
arrange that number of dots in a cube pattern (including
dots in the middle of the cube).

Look back at the 2 x 2 square. If you imagine putting
another of the same square behind the first one you will get
a2 x2x2 cube and 8 dots will have been used. We say that
two cubed is equal to eight.

In mathematical symbols we write 23 = 8.

Now look at the 3 x 3 square. If you imagine putting two
more of the same square behind the first one you will get a
3 x 3 x 3 cube and 27 dots will have been used. Similarly
3x3x3=33=27.

On the calculator you can press @
&N &3 &EB (2 | -

Many calculators also have a key. If yours has, you need

If your calculator has a key then you only need to press

n ' @ eTutorial )

Sqguare and cube roots

Finding the square root or cube root is the opposite to squaring or cubing a
number. For example, to find the square root of 16, you have to think of a
number that when squared gives you 16.

The number is 4 since 4 x 4 = 16. This means the square root of 16 is 4.

We write this as /16 = 4.

To find the cube root of 27, you have to think of a number that when cubed
gives 27.

3 x 3 x 3=27.So the cube root of 27 is 3.

We write this as 3/27 = 3.

You can use and keys on your calculator to find Gﬁ‘

square and cube roots. 1) -
- @ eTutorial )

Cﬂculﬂ-‘“
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exercise 3.7

Core

1 (a)
(b)

2 (a)
(b)

3 (a)

(b)

4 (a)

(b)

5 (a)

(b)
()

(d)

OPreparation: Prep Zone Q1, Ex 3.2

Write the 5th, 6th and 7th square numbers. @ Hint ) f,’?tﬂ‘e’:e" ;i:si?éi“s'm'

What is s youto
(i) the 12th (ii) the 20th  (iii) the 100th  (iv) the 300th

square number? @ eQuestions )

Write the 4th, 5th and 6th cube numbers.

What is
(i) the 9th (ii) the 15th  (iii) the 100th  (iv) the 200th

cube number? @ eQuestions )

Write down two numbers between 5 and 40 that are both even

and square.

Write down two numbers between 30 and 90 that are both odd

and square.

Write in words how we would say these.
() 52 (i) 22 (iii) 142 (iv) 312 (= Hint )
) 33 (vi) 73 (vii) 193 (viii) 273
Write out what numbers these are equal to.
() 42 (i) 62 (iii) 92 (= Hint )
(iv) 132 (v) 302 (vi) 502
(vii) 73 (viii) 153 (ix) seventeen squared
(x) 403 (xi) fifty cubed (xii) one hundred squared
(xiii) 5 x 102 (xiv) 4 x 102 (xv) 3+102
(xvi) 103 x?2 (xvii) 103 -7 (xviii) 11 +103
Evaluate:
(i) 32+42 (ii) 6%+ 82

Rewrite both your answers from part (a) as a number squared.
Look for a pattern in your two results and then copy and complete
these.

() 92+122= 2 (i) 122+ 162 = 2 (iii) 302+40%= 2
If 52 + 122 = 132, what does 102 + 242 equal?

6 Copy and complete. Use your calculator if necessary.

(a)

(b)

(c) What can you say about (a x b)? and a? x b??

G) 32x42 (i) (3x4)2

=9x16 = 122 Gty
(i) 52x22 (i) (Bx2)?




T

7 What number do you have to square to get each of these?

@ 9 (b) 4 © 49 (d) 64 () Hint )
(e) 81 f) 25 (g) 144 (h) 10000 @Worksheel 36 )
8 What number do you have to cube to get each of these?
(@ 1 (b) 27 (c) 8 (d) 64 @Hint )
(e) 8000 (f) 1000 (g 125 (h) 1000000
9 Evaluate:
@ 25 (b) /49 (c) /36 d .J64 (= Hint )
(e) /100 ® J121 (g 19 (h) 169
@ V1 G 0 () /4900 (0 /400

(m) /1600 (n) /2500 (0) /360000 (p) ~/810000 eeouestiuns )

10 Evaluate:

@ 38 (b) /64 (© /1000 @ ¥1 @ Hint )
(e /0 f 125 (g) /8000 (h) %/27000
11 Copy and complete.
@@ G x4 (i)  JIx.J4
= .36 =3x2
(b) () J100x16 (i) /100 x /16
- - x

(c) What can you say about +/a x b and Jax Jb?

Extension
12 (a) Canyou find the square root of a negative number? Why or why not?
(b) Can you find the cube root of a negative number? Why or why not?

13 Without using your calculator, find between which two consecutive whole
numbers the following lie.

@ J10 b) 5 (c) 20 d .J62 @ Hint D)
(& /99 ® 2 (g /70 (h) /108

14 Without using your calculator, find between which two consecutive whole
numbers the following lie.

@ /10 (b) /52 (© /1001 d 3/30 @ Hint )
e 35 ® Y71 (g 3/120 (h) 32

15 Check your answers to Questions 13 and 14 by finding the @ @ Worksheet A3.4 )
actual values using your calculator. .

Caigy
16 Is it more appropriate to use non-calculator strategies or a calculator to

find the square root of each of the following numbers? Explain why.
@ 9 (b) 24 (0 10000 (d) 10
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Answer the questions, showing your working, and then arrange the letters in the order
shown by the corresponding answers to find the cartoon caption.

Which of the following is not a square number?

1,12,100 U 6,9, 16 Y 4,49,122 L 25,52, 64 (o]
Which of the following is a cube number?
2,8,10 ) 1,9 15 w 27,36,49 R 400, 1000, 1600 N

Find the following.

J49 Q J100 A J121 E J81 D
3/64 o 3/125 S 3/8000 L 3/27 E
52 _ 28 R 8238 S 102+22 R 28 x 22 A

How many square numbers are there between 50 and 607 O




Powers are a short way of writing large numbers. The small 2 in 52 is an
example of a power. The other number is called the base.

power

Power Man to base ...
can you hear me?
base 52

The power tells you how many times the base will appear when you
multiply the power out. For example:
43=4x4x4 TA=T7XT7XTX7
53=5x5x%5 P=9x9IX9IX9Ix9

For 43 we say “four cubed’ or ‘four raised to the power of three’ or just
‘four to the power of three’.

For 53 we say “five cubed’ or ‘five raised to the power of three’ or just
‘five to the power of three’.

For 74 we say ‘seven raised to the power of four’ or just ‘seven to the
power of four’.

Another word for a power is an index (plural indices). When numbers
are written using an index we say they are in index form.
43 is in index form.
4 x 4 x 4 is in expanded form.

{

worked example 3

Write out these numbers in expanded form and work out the answer.

(a) 43 (b) 74

steps Solutions

(@) 1. Write 438 in expanded form. (@) 43=4x4x4
2. Calculate the first part of the product. 4x4=16
3. Multiply this by the next part of the product. 16 x4 =64
4. Write down the answer. 43 =64

(b) 1. Write 74 in expanded form. (b) 74=7x7x7x7
2. Calculate the first part of the product. 7x7=49
3. Calculate the second part of the product. 7x7=49
4. Multiply these two together. 49 x 49 = 2401
5. Write down the answer. 74 = 2401

MATHS ZONE 7



Powers on calculators @

Many calculators have a key to help you work quickly with powers.

It's usually or or m or something similar.

For example, if you want to work out 123, you press

N B EB ED 55

Some other calculators, including graphics calculators, use a process

Galeuta®™

similar to that used in computer spreadsheet programs. A key like this

is used. If we entered 6 * 3 this would mean 63 or six to the power of three. @ eTutorial

exercise 3.8 2OWE

OPreparation: Ex 3.6
Core

1 Write each of these in index form. (Don’t work out the answer.)

(@ 8x8x8 (b) 4x4x4x4x4x4 (= Hint )
(© 9x9Ix9x9 (d) 7x7x7
() 5x5x5x5x5x%x5 ) IXx9Ix9x9x9
(g) 12x12x12x12x12 (h) 16 x16x16x16x16x16x16 X 16 X 16
(i) 6X6x6X6Xx6x6X6x6x6 (j) 11x11x11x11x11x11x11x11
(k) seventeen cubed (1) thirteen to the power of seven
(m) eight to the fourth power (n) nine to the six
(o) eleven to the seven (p) nine to the three
2 Write these out in expanded form. (Don’t work out the answer.)
(@ 4° (b) ¢ (0 5 (d) 5° ( Hint )
(e) 27 (f) 38 (g 72 (h) 8
G 9° G) 97 (k) 10 n 132
(m) 548 (n) 71° (o) 1113 (p) 5174
3 Write these out in expanded form and then work out the answer.
(@ 23 (b) 2¢ (@ 2° d 2° (© wint )
(e) 18 ) 07 (g) 0° (h) 17
@ 10° G) 10° k) 64 a 8
(m) 113 (n) 124 (0) 5° (p) 10°
4 Simplify:
(@ 14+22 (b) 23-16 (c) 34-2¢ (> Hint )
(d) 25+52-67 (e) 10%2+3%2-43 (f) 52-10+38 @Wurksheet 37 )
(g) 23x22 (h) 22x24 (i) 30x3?
G) B+5%x24 k) (6*-7)x102 1) (47-3)x32
(m) 4x10° (n) 7x104 (0) 9%x10°
(p) 92x10% (@) 6%x10° () 22x107

(s) 2x10%+7x103+8x%x10%2+6x101+9
) 5x100+3x104+2x103+9x102+7x101+4




T

5 (a) Arrange these numbers in ascending order.
45, 54, 1200, 103, 46, 55
(b) Arrange these numbers in descending order.
1002, 105, 11000/ 0100/ 32, 23
6 Evaluate: Descending order
(@ J2x2 b JI0x10 () J5%5 (d 8x38 arges to smaliest.
(e) 3/5x5x5 () 3Y3x3x3 (g H¥1x1x1 (h) ¥10x10x10

Extension

7 (a) Copy and complete:

101=10=10 104 = Ascend]gg order
102 =10 x 10 = 100 105 = smallest o largest.
103 =10 x 10 x 10 = 1000 100 =

(b) The number 10190 was called a googol by the mathematician
Edward Kasner.
(i) How many times is 10 multiplied by itself to get a googol?
(ii) Look at the pattern in part (a). How many zeros would follow
the 1in a googool?
(c) If you raise the number ten to the power of a googol, you get a
number called a googolplex.
(i) How many times is 10 multiplied by itself to get a googolplex?
(ii) How many zeros would follow the 1 in a googoolplex? How
much time do you think you save by writing a googolplex in
index form?

8 Simplify these with your calculator, using the shortest method. .
@ (= Hint

@@ 6 (b) 8 © 73 d 9 )
(e) 13° (® 15° ® 28° (257 %9 @ wonshert 633 )
G) 323 G) 27 (k) 36 O 4

(m) 163 — 4096 (n) 214-4481 (o) 15%-5625

(p) 363x53 (@ 144x14 ¥ 19°x21

(s) 2124218 (t) 3104124 (u) 4°+31

9 (a) Use your calculator to answer TRUE or FALSE to each of .
the following statements. @
(i) 4°is bigger than 6%, (ii) 210is bigger than 102. %
(iii) 3’ is bigger than 9°. (iv) 192 is bigger than 21°.
(b) Look at your answers for part (a) and without using your calculator
answer TRUE or FALSE to these statements.
(i) 98 is bigger than 8°. (ii) 219 is bigger than 100%.
10 Use your calculator to find the following through trial and error. 0
(@) A number which when raised to the power of three gives: iy e Worksheet 3.9 )
(i) 343 (i) 1728 (iii) 2744 (iv) 39304
(b) A number which when raised to the power of four gives 4096.
(0) A number which when raised to the power of five gives 161 051. @ eQuestions )

Cafeyta™

11 Find a number that when raised to the power of four gives a number
between 150 000 and 300 000. (@ Homework3.3 )
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Summary

Copy and complete the following summary of this chapter using
the words and phrases from the list. A word or phrase may be
used more than once.

1A of 6is 18.

2 A number that is not by any numbers other than 1
and itself is called a

3 A number with more then two factors is called a

4 1,9 and 25 are all examples of .1,8and 27
are all examples of

5 The of 8is 2.

6 The long way of writing a number in index form is in

7 A is a number that looks the same when the order of
the numbers is reversed.

QOuestions
1 Write a non-mathematical meaning for the word ‘factor’.
2 Write in words how we would say /64 = 4.

3 Label the parts. —> 53 -
4 Write 6 X 6 X 6 X 6 in a shorter form. What do we call
this form?

5 Write each of the following using symbols.
(@) five cubed
(b) seven to the power of four
(c) nine squared
6 Try to make at least 10 words, of three letters or more, from
the letters of ‘composite’.
7 The following words from this chapter are missing their
vowels (a, e, i, 0, u). Copy and complete the words.
@ m_lt_pl_
Mb) c _lc_ 1 t r

(0 d_v_s_b_1_ty

Key words
base

composite number
cube numbers
cube root
divisibility tests
divisible
expanded form
factor

factor tree
Fibonacci

index

index form
indices

multiple
palindrome
power

prime factor
prime number
square numbers
square root
triangular numbers

=) Worksheet L3.1 )

=) Worksheet L3.2 )




I keep getting the wrong answers for power questions. What could I be

doing wrong?

A common mistake is thinking that something like 32 means 3 x 2. The best
way to avoid this is to read it correctly. Don't say to yourself 32 is ‘three twos’.
Say it is ‘three to the power of two’.

I get factors and multiples confused. Is there an easy way to remember the difference?
A factor is always that number and numbers smaller than it. Multiples are
always that number and numbers larger than it. Tell yourself that because they
are called‘multiples’we need to multiply that number to get its multiples.

How do I know when I have found all the factors of a particular number?

Follow a pattern. Start with 1 and its pair, then 2 and its pair, and so on. When you get to a factor that
you have already found, then you have found all the factors. For example, to find the factors of 15, first
you will find 1 and its pair 15, then 3 and its pair 5. The next factor is 5 but you have already found this
so all factors are found. The factors of 15 are 1, 3, 5 and 15.

Core
1 Find the first three multiples of:
(@ 7 (b) 10 (© 12 (d) 52 m

2 Copy the following table and do the divisibility tests. Circle the number if m
the original number is divisible by it.

5301 2 3 4 5 6 9 10
10 000 2 3 4 5 6 9 10
333 333 2 3 4 5 6 9 10
31 700 2 3 4 5 6 9 10
43 521 820 2 3 4 5 6 9 10
3 Find all the factors of: m
(@) 35 (b) 31 (c) 44
(d) 48 (e) 51 (f) 100

4 State whether each of the following numbers is a prime number or a m
composite, and explain why.
@ 5 (b) 16 (© 1
d 77 (e) 17 (f) 276350

E MATHS ZONE 7



5 Write out the factor trees for these numbers, and then express each
number as a product of its prime factors.
(@ 24 (b) 30 (c) 88 (d) 200
6 Copy and complete these Fibonacci sequences.
@ 639 ,21, , ,
(b) 5, , 11, ,28,

7 Evaluate:
(@) 122 (b) 72 (c) 202
(d) /o4 (e) /900 (f) 225
8 Evaluate:
(@ 23 (b) 103 (c) 5°

@ 30 (e) 327 ® 364

9 Write each of these numbers in index form.

@ 7XxX7x7x7x7 (b) ten cubed
(c) five squared (d) twelve to the power eight
10 Write these numbers in expanded form and then work out the answer.
(@ 5° (b) 8* (c) (32-2% x162
Extension
11 (a) Copy and complete the following.
(i) 22=12+3 (i) 32=22+__
(iii) 42=32+__ (iv) 52=42+___

(b) Describe the relationship between a square number and the square

number before it.
(c) Using the relationship you established in part (b), copy and
complete the following.
() 122=112+____ (i) 202=192+__
12 Is 210 Jarger or smaller than 1000? Write the difference.

13 Put these numbers in ascending order.
24, /121, 102 33, 4 x /81




__ == REPLAY ___

1 Calculate:

(@) 1200 - 567 (b) 2971 -730 (c) 8903 — 6784
2 Calculate:
(@) 675+9 (b) 3164 +7 (c) 5052 +6

3 (@ How many seconds are there in three minutes?
(b) How many minutes are there in 10 hours?

4 Frank takes $50 to purchase his mum’s birthday present. He buys her a
book for $22 and a shirt for $19.50. How much change does he have
left over?

5 (@) How many faces (flat sides) does a cube have?

(b) How many faces does a pyramid with a square base have?
() How many faces does a pyramid with a triangular base have?

6 Copy and complete the following magic squares.

(a) (b) - (© G
6 9 |11 11
8 |18 4 8 19| 5

7 Round these numbers off to the first digit.

(@ 28 (b) 136 (c) 968 (d) 12
8 Simplify:
(@ 6x4+2x6 (b) 5+6x7 (0 18+12-7+6
9 Write the following numbers in order from smallest to largest.
(@ -4,10,0,-6,3 (b) -89,78,-100,29,-1 () 0,-5,6,7, -4
10 Simplify:
(@ 90-110 (b) -17-52 (0 15-20+12
11 Calculate:
@ -7x6 (b) 5x(-12) () 3x(3)x7
12 Calculate:
@ = (b) -100 + (-10) (© -120+60

E MATHS ZONE 7
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Assignment 3



	Contents
	Introduction
	Outcomes correlation
	Chapter 1 - Whole numbers
	Home page: Faster than a speeding bullet 
	Outcomes
	Prep Zone
	Key words
	1.1 Number systems
	Laugh Zone
	1.2 Whole number problems
	Problem solving: What number am I?
	1.3 Magic squares
	1.4 Number pyramids and cross-number totals
	1.5 Estimating and rounding
	1.6 Order of operations
	Problem solving: The four 4s puzzle
	Investigation: The multiplication target game
	1.7 Mental and non-calculator maths strategies
	1.8 Extension: Number bases other than 10
	Speeding Zone
	Maths in Action: Calculating the Great Wall
	Language Zone
	Chapter review
	Replay

	Chapter 2 - Directed numbers
	Home page: Into the negative zone
	Outcomes
	Prep Zone
	Key words
	2.1 Uses of directed numbers
	2.2 Comparing directed numbers
	2.3 Adding directed numbers
	Problem solving: The slippery snail
	2.4 Subtracting directed numbers
	Speeding Zone
	2.5 Simplifying addition and subtraction
	Investigation: Walking the plank
	Problem solving: Pattern sums
	2.6 Multiplication of directed numbers
	2.7 Division of directed numbers
	2.8 Combined operations
	Laugh Zone
	2.9 Calculators and directed numbers
	Maths in Action: The ultimate cool
	Language Zone 
	Chapter review
	Replay

	Chapter 3 - Exploring numbers
	Home Page: The truth is out there in the numbers
	Outcomes
	Prep Zone
	Key words
	3.1 Multiples
	3.2 Divisibility
	Problem solving: What number am I?
	3.3 Factors
	Investigation: The sieve of Eratosthenes
	3.4 Prime and composite numbers
	Problem solving: What number am I?
	3.5 Prime factors and factor trees
	Speeding Zone
	Maths in Action: Prime numbers versus terrorism
	3.6 Other special numbers
	3.7 Square and cube numbers
	Laugh Zone
	3.8 Powers
	Language Zone
	Chapter review
	Replay

	Mixed revision one
	Chapter 4 - Patterns and algebra
	Home page: Will the planets collide?
	Outcomes
	Prep Zone
	Key words
	4.1 Number patterns
	Problem solving: Odd sums
	4.2 Algebra rules and formulae
	4.3 Pronumerals and substitution
	Speeding Zone
	Laugh Zone
	Problem solving: Cutting string
	4.4 Using algebra in problems
	Investigation: The handshake problem
	Investigation: Cups and counters
	Maths@Work: Editor
	Language Zone
	Chapter review
	Replay

	Chapter 5 - Angles
	Home page: In the steps of the dinosaur
	Outcomes
	Prep Zone
	Key words
	5.1 Measuring angles
	Problem solving: Count the angles
	Speeding Zone
	5.2 Estimating angles
	5.3 Drawing angles with a protractor
	Problem solving: Ella's angles
	Investigation: Dot paper angles
	Maths in Action: Billiard ball bounces
	5.4 Describing angles
	Computer investigation: Complementary and supplementary angles
	5.5 Complementary and supplementary angles
	Laugh Zone
	5.6 Angles in a revolution
	Computer investigation: Vertically opposite angles
	5.7 Vertically opposite angles
	Language Zone
	Chapter review
	Replay

	Chapter 6 - Decimals
	Home page: Richter scale a bit shaky
	Outcomes
	Prep Zone
	Key words
	6.1 Place value
	Problem solving: Polly's decimal
	6.2 Comparing decimals
	6.3 Rounding
	6.4 Addition of decimals
	6.5 Subtraction of decimals
	Laugh Zone 
	Problem solving: Ten dollars and eighty-nine cents
	6.6 Multiplication of a decimal by a whole number
	6.7 Multiplication of decimals by multiples of 10
	6.8 Multiplication of decimals by other decimals
	6.9 Division of decimals by whole numbers
	Investigation: Diving scores
	6.10 Division of decimals by multiples of 10
	6.11 Division of decimals by other decimals
	Speeding Zone
	Maths in Action: Decimal drinks
	Language Zone
	Chapter review
	Replay

	Mixed revision two
	Working mathematically A
	Chapter 7 - Length, perimeter and area
	Home page: Don't get stuck in a rut
	Outcomes
	Prep Zone
	Key words
	7.1 Units of length
	7.2 Converting units of length
	7.3 Using metric units of length
	Problem solving: Ralph's rulers
	7.4 Perimeter
	Laugh Zone
	7.5 Area
	Problem solving: Removing matchsticks
	Investigation: How many squares on a chessboard?
	7.6 Area of a rectangle
	7.7 Area of a triangle
	Speeding Zone
	Maths@Work: Print finisher
	Language Zone
	Chapter review
	Replay

	Chapter 8 - 2D and 3D shapes
	Home page: Bringing shapes to life
	Outcomes
	Prep Zone
	Key words
	Computer investigation: Classifying triangles
	8.1 Triangles
	Problem solving: Triangle teasers
	Investigation: Angle sum in a triangle
	8.2 Angle sum in a triangle
	8.3 Quadrilaterals
	Computer investigation: Quadrilaterals
	Problem solving: Quadrilateral quandaries
	8.4 Angle sum in a quadrilateral
	Laugh Zone
	8.5 Polygons
	8.6 Transformations and symmetry
	8.7 Constructions
	8.8 Geometrical solids
	8.9 Polyhedra
	8.10 Drawing and visualising 3D shapes
	Investigation: Euler's rule
	Speeding Zone
	Maths in Action: Putting painting in perspective 
	Language Zone
	Chapter review
	Replay

	Chapter 9 - Fractions
	Home page: Fractions give you rhythm
	Outcomes
	Prep Zone
	Key words
	9.1 Introduction to fractions
	9.2 Comparing fractions 
	9.3 Decimals and fractions
	Problem solving: What fractions are we?
	9.4 Adding and subtracting fractions
	9.5 Adding and subtracting mixed numerals
	Speeding Zone
	Maths in Action: Egyptian fractions
	9.6 Multiplying fractions
	Problem solving: What fractions are we?
	9.7 Dividing fractions
	9.8 Mixed operations with fractions
	9.9 Problems involving fractions 
	Investigation: Ideal fractions
	Laugh Zone
	Language Zone
	Chapter review
	Replay

	Mixed revision three
	Chapter 10 - Further algebra
	Home page: Maths holes it in one!
	Outcomes
	Prep Zone
	Key words
	10.1 Writing algebra
	10.2 Substitution
	10.3 Adding and subtracting pronumerals - like terms
	10.4 Multiplying and dividing pronumerals
	10.5 Expanding brackets - the distributive law
	Investigation: Crossed wires
	10.6 Factorising
	Speeding Zone
	Laugh Zone
	10.7 Introduction to linear equations
	Problem solving: Diophantus
	Maths@Work: Taxi driver
	10.8 The number plane
	10.9 Extending the number plane
	Problem solving: What points are we?
	Language Zone
	Chapter review
	Replay

	Chapter 11 - Volume, mass and time
	Home page: $1 billion NASA space probe crash
	Outcomes
	Prep Zone
	Key words
	11.1 Volume
	11.2 Volume of rectangular prisms
	11.3 Capacity
	Problem solving: Measuring mayhem
	Investigation: Volume and liquid displacement
	11.4 Mass
	Problem solving: Mass puzzlement
	11.5 Time and timelines
	Speeding Zone
	11.6 Working with time
	Laugh Zone
	11.7 Timetables and time charts
	Maths in Action: Millennium madness
	Language Zone
	Chapter review
	Replay

	Chapter 12 - Graphs, tables and charts
	Home page: Putting toast to the test
	Outcomes
	Prep Zone
	Key words
	12.1 Surveys and frequency tables
	12.2 Column graphs
	12.3 Line graphs
	12.4 Divided bar and sector graphs
	12.5 The best statistical graph
	12.6 Stem-and-leaf and dot plots
	Investigation: Surveys 
	Speeding Zone
	Laugh Zone
	Problem solving: Julie's journey
	12.7 Scatter diagrams
	12.8 Travel graphs
	Problem solving: Tricky travelling
	12.9 Conversion and step graphs
	Maths in Action: The mystery of the Incas
	Language Zone
	Chapter review
	Replay

	Mixed revision four
	Working mathematically B
	Appendix A  Extension: Set theory
	Appendix B  Stage 3 Diagnostic Tests
	Answers
	Glossary and index

	1q1f: 
	1q2f: 
	2q9b: 
	3q1d: 
	3q2a: 
	3q3a: 
	4q1: 
	4q8c: 
	4q9d: 
	5q1b: 
	5q2d: 
	6q3c: 
	6q4d: 
	6q6a: 
	6q7d: 
	6q9: 
	7q1: 
	7q4aiv: 
	7q4biii: 
	7q7d: 
	7q8d: 
	7q9d: 
	7q10d: 
	7q13d: 
	8q1b: 
	8q2d: 
	8q3d: 
	8q4c: 
	8q8: 
	8Q14d: 
	exit: 


