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Foreword

Our lives wouldn't be the same without math. In fact, everything would stop
without it. Without numbers, we couldn’t count anything, and there would be no
money, no system of measuring, no stores, no roads, no hospitals, no buildings,
no ... well, more or less “nothing” as we know it.

For example, without math we couldn’t build houses, forecast tomorrow’s weather,
or fly a plane. We definitely couldn’t send an astronaut into space! If we didn‘t
understand numbers, we wouldn't have TV, the internet, or smartphones. In fact,
without numbers, you wouldn’t even be reading this book, because it was created
on a computer that uses a special number code based on 0s and Ts to store
information and make thousands of calculations in a second.

Understanding math also helps us understand the world around us. Why do
bees make their honeycombs out of hexagons? How can we describe the spiral
shape formed by a seashell? Math holds the answers to these questions and
many more.

This book has been written to help you get better at math, and to learn to love it.
You can work through it with the help of an adult, but you can also use it on your
own. The numbered steps will talk you through the examples. There are also
problems for you to solve yourself. You'll meet some helpful robots, too. They'll give
you handy tips and remind you of important mathematical ideas.

Maths is not a subject, it's a language, and it's a universal language. To be able
to speak it gives you great power and confidence and a sense of wonder.

@ Mmuwm

Carol Vorderman
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10 NUMBERS « NUMBER SYMBOLS

Number symbols (e

make up all numbers are
called digits.

Since the earliest times, people have used numbers
in their daily lives—to help them count, measure,
tell time, or buy and sell things.

Numbel’ Sys’fems Numbers were invented

to count amounts of

A number system is a set of symbols, called numerals, that e things such as apples

represent numbers. Different ancient peoples developed
different ways of writing and using numbers. “ @ & e @& &

' This chart shows the

¢ system we use, called the
Hindu-Arabic system,
ﬂ

compared with some other

ancient number systems. Hindu-Arabic numerals Many people think the ancient

are used all over the Egyptian symbols for 1 to 9
world today e represented fingers

Of all these number ANCIENT ROMAN I 11 111

% systems, only ours has a "

symbol for zero. We can also ~ ANCIENT EGYPTIAN | I Il

see that the Babylonian and

Egyptian systems are similar. BABYLONIAN | A w

Roman numerals

This chart shows the Roman number system, which puts
different letters together to make up numbers.

Symbols after a
larger symbol are

added to it...---
Ones
1 2 S 4 5 6 7 8 9
Tens
10 20 30 40 50 60 70 80 90
Hundreds
100 200 300 400 500 600 700 800 900
Thousands g
1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000 . 9,000
T Look at the symbol for six. It'sa V @) Now look at the symbol for nine. Symbols before a
for 5, with I after it, for 1. This » This time, the I is before the X. larger symbol are

means “one more than five” or 5 + 1. This means “one less than ten” or 10 - 1. subtracted from it
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1

Zero the hero

Not all number systems have a symbol for zero (0)
as we do. On its own, zero stands for “nothing,” but
when it’s part of a bigger number, it’s called the

place holder. This means it “holds the place” when
there is no other digit in that position of a number.

Zeros help us
read the time
correctly on a

. 24-hour clock

A

fﬁj Y 7
L\ A L A
& & & & &

\ \l ‘{ B, A
S OGO

(‘g’}cg
(ﬁ

\/\

6

The Babylonian number system is
more than 5,000 years old

v

w

VI

i

A
A

y
-

- N
40
h

P

7

VII

A

4 C@ X E e e
C P )&,ﬁg 00e
® 000 99o
™ \ =N ae ale an
® 000 V@

O

The Romans used letters as
symbols for numbers ...

-----------------------------------------------------------------------------------------------------------------------------------------------

Reading long numbers and dates

To turn a long Roman number or date into a Hindu-Arabic
number, we break it into smaller parts, then add up the parts.

Let's work out the

number CMLXXXII.

First, we break it into
four sections.

Next, we work out

the values of the
different sections. When
we add the values
together, we get the
answer: 982.

CM L XXX I

~ "C" before "M" means
100 less than 1,000”

CM

XXX
II

1000 - 100

3x10
2x1=

900 +
50
30

2

982

.;'.I
VIII IX
il u
¥ ¥
TRY IT OUT

Name the date

Today, we sometimes see dates written
in Roman numerals. Can you use what
you've learned to work out these years?

o What's this year?

MCMXCVIII

Now try at writing these years
as Roman numerals:

1666 2015

Answers on page 319
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U e The amount a digit is
worth in a number

is called its place value.

Place va

In our number system, the amount a digit
is worth depends on where it's placed in a
number. This amount is called its place value.

i ?
What is place value® The 10 tens are
Let’s look at the numbers 1, 10, and 100. They are made of the same exchanged for
digits, 1 and 0, but the digits have different values in each number. . one hundred
Ones Tens Ones Hundreds Tens Ones
@ [ °®

The 10 ones 1&/ w

are exchanged

for one ten
The 1 on its ] The 1 is now in ] )O ] O O
own has N the tens column, N A
a place so it has a place “... The zero holds the “...... The 1 now has a place
value of 1....+ value of 10.......:" ’ ones’ place to show value of 100

there are no ones.

@) We can put up to nine dots " We can show up to 99

[ Let’s start with the number 1.

We're going to represent it &% in the ones column. When %' using two columns. When
by making a ones column and we get to 10, we exchange the we reach 100, we exchange
putting a single dot in it. 10 dots in the ones columns for the 10 tens for one hundreds.

one in the new tens column.

Thousands H T (0] Th H T 0]

A Now let's put numbers in our columns instead 2 When the number 5,067 is put into columns,
5" of dots. We can see that 576 is made up of: w  we find that the same digits as in Step 4 now
5 groups of 100, or 5 x 100, which is 500 have different place values. For example, the 5 is
7 groups of 10, or 7 x 10, which is 70 now in the thousands column, so its value has

6 groups of 1, or 6 x 1, which is 6. gone up from 500 to 5,000.
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How place value works

Let's look at the number 2,576 and think some

more about how place value works.

Th H T o)
2N 5 B 6
' 1 || =
2 thousands
' [ | =
5 hundreds
'r )
7 tens

A 4

6 ones

When we put the digits into

columns, we can see how
many thousands, hundreds,
tens, and ones the number is
made of.

. The value of 2

Th

2
A 4
2 2,000

500
/0

6
2,576

Now, if we add up the four

numbers, we get 2576, our
original number. So, our place
value system works!

U‘I‘OIU'I T
~donronw -
o‘Olo.O.ox o

in this number
is 2,000 because
of its position

When we write this again with

numbers, using zeros as
place holders, we get four
separate numbers.

----------------------------------------------------------------------------------------------------------------------------------------

Ten times bigger or smaller

Each column in the place-value system increases or decreases
the value of a digit by 10. This is useful when we multiply or

J—— When we divide by 10,

digits move one place
v

va/ue to the right
divide a number by 10, 100, and so on. £10 +10

Let's look at what happens to 437
when we multiply or divide it by 10.

Tenths

/. 3

s

If we divide 437 by 10, each digit

moves one column to the right. When we
The new number is 43.7. A dot, called 7 It
’ tiply b
a decimal point, separates ones from 4 3 ) 7 ;n(; Z );tsy
numbers 10 times smaller, called tenths. mo’ve ine
place value
To multiply 437 by 10, we move

.to the left
3 each digit one column to the left. :
The new number is 4,370, which is
437 x 10.

Decimal point
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Sequences _
and patterns

pattern, called a rule.

A sequence is a series of numbers, which we call terms, listed in
a special order. A sequence always follows a set pattern, or rule,
which means we can work out other terms in the sequence.

Look at this row of houses. We can see that each If we use this rule, we can
The numbers on the doors number is two more than work out that the next terms
are 1, 3, 5, and 7. Can we find the one before. So, the rule for are 9 and 11. So our sequence is:
a pattern in this series? this sequence is “add two to 1,3,5,7,9,11, ... The dots show
each term to find the next term.”  that the sequence continues.

The rule for this sequence is
JRRRTIE “add two to the previous term”

r@ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬂ +2 TMUEF#_———MMMT +2 Fﬁﬁnﬂﬁ%
o/ 12 Lt [t =

an
[u]
5]
(5]
[

| —— —
D =
—=

1ST TERM 2ND TERM 3RD TERM

7N

.......... Each number in a sequence is called a term



Simple sequences

There are lots of ways to make sequences. For example, they
can be based on adding, subtracting, multiplying, or dividing.

In this sequence, we add
' one to each term to get
the next term.

#» Each term is multiplied
4= by 10 to get the next
term in this sequence.

#) Sometimes a rule can have
%' more than one part. In this
sequence, we add one, then
multiply by two, then go back
to adding one, and so on.

ATHTERM |

The fifth term in the

sequence will be 7 + 2

NUMBERS

SEQUENCES AND PATTERNS

The dots show that
the sequence continues ..,

6, .

1, 2, 3, 4, 5,
RULE: ADD 1
x10 x10 x10 x10
N N NN
1, 10, 100, 1,000, 10,000,

RULE: MULTIPLY BY TEN

+1 x2 +1 x2 +1
N NC N N Y
8 9, 18, 19, 38, 39, ...

RULE: ADD ONE, THEN MULTIPLY BY TWO

TRY IT OUT

Spot the sequence

Can you work out the next two terms in
each of these sequences? You'll have to
figure out the rule for each sequence
firs—a number line might help you.

0D 22, 31, 40, 49, 58, ..
€) 4 8 12,16 20, ..

) %) 100, 98, 96, 94, ..

) 9, 75, 60, 45, 30, ..

Answers on page 319
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Sequences and shapes

Some number sequences can be used to create shapes by using the terms
in the sequence to measure the parts of a shape, such as the lengths of its sides.

Triangular numbers We can show the

triangular sequence

One sequence that can be shown by using shapes .-

as shapes is the friangular O
number sequence. If we take a
whole number and add it to all

The sequence starts When we add 2,

the other whole numbers that with 1, shown as a we can arrange the
are less than that number, we gt gjgje shape. shapes in a triangle.
this sequence: 1, 3, 6,10, 15, ... 1+42=3

Each of the numbers can be
shown as a triangle.

Each new number O
adds a new row to
O the triangle’s base O O

‘sl

ToJoXoXeo,

Adding 3 makes a new Now we add 4 to make Adding 5 creates a fifth

triangle. a fourth triangle. triangle, and so on.
1+2+3=6 1+2+3+4=10 1+2+3+4+5=15

----------------------------------------------------------------------------------------------------------------------------------------

Square numbers

If we multiply each of the numbers 1, 2, The fourth square
3, 4, 5 by themselves, we get this number is 16
sequence: 1, 4, 9,16, 25, ...

We can show this number sequence

as real squares.

1x1=1 2x2=4 3x3=9 4 x4=16 5x5=25
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Pentagonal numbers Each pentagon has

.o
o’

The sides of these five-sided shapes, Each pentagon shares one five sides with equal
called pentagons, are made up of corner, called a vertex, numbers of dots
equally spaced dofs. If we start with _with the other pentagons {

one dot, and then count the dots in
each pentagon, we see this
sequence: 1, 5,12, 22, 35, ...

These numbers are called
pentagonal numbers.

D

1dot 5 dots 12 dots 22 dots 35 dots

The Fibonacci sequence

One of the most interesting sequences in math is the Fibonacci sequence, named after
a 13th-century Italian mathematician. The first two terms of the sequence are 1. Then
we add the two previous ferms together to get the nextterm. Add the

It previous two
Sequence 1+1 1+2 2+3 3+5 5+8 L7 8413 13+21

wdieg CNCNCNCNCNONLC N il
1123 5 8 13 21 34..

We can use the number sequence to

make a pattern of boxes like thi
P f ° >, When we connect

the boxes’ opposite
corners, we draw
a spiral shape

34

... We often find
Fibonacci spirals,
like this shell,

in nature
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Positive and |
negative numbers

in front of them.

Negative numbers

Positive numbers are all the numbers that are greater
than zero. Negative numbers are less than zero, and
they always have a minus sign (=) in front of them.

What are positive and negative numbers?

Move left to.........
t d
coutdon < 10 -9 -8 -7 -6 -5 -4 -3 -2 -]
from zero A
NEGATIVE NUMBERS

If we put numbers on a line called a number #) Negative numbers are numbers ...
line, like the line on this signpost, we see that &% less than zero. In calculations, we

negative numbers count back from zero, while put negative numbers in parentheses, like

positive numbers get larger from the zero point. this (-2), to make them easier to read.

Adding and subtracting positive and negative numbers

Here are some simple rules to remember when we add and subtract
positive and negative numbers. We can show how this works on a simple
version of our number signpost, called a number line.

To add a positive number,

| Adding a positive number we move to the right.... 'Um
When we add a positive number, we o | - : : f .‘ 1 W
. ] < 1 T ; ; ) —>
move to the right on the number line. ‘ ' ‘ ‘ - *
24+3=5 -5 -4 3 -2 -1 O 1 2 3 4 5

To subtract a negative number,
we move to the right........ .

) Subtracting a negative number .Jm
&% To subtract a negative number, L I R S SR S S
we also move right on the number line.
So, subtracting -3 from 2 is the same

as 2 + 3.
2-(-3)=5
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Ups and downs - Positively puzzling

We sometimes use positive and Use a number line to work out
negative numbers to describe these calculations.

the floors in a building. Floors

below ground level often have | o 7-(-3]="7 9 7+(-9) =7

negative numbers.

@-s+0=> @ -2-1-1=2

Answers on page 319

H Move to the right to count up from zero ............
Q

/ﬁ\/ﬁ\/ﬁ\

o /
(2)(-1)(0)(1 (2 3./&/\5/\)\4/\,/\?)' i

1 2 3 4 5 6 7 8 9 1X

A e
POSITIVE NUMBERS /
Zero (0) is not positive or We don’t usually put any sign ..~
negative. It's the separation in front of positive numbers.
. point between the positive and So, when you see a nhumber
“-.. negative numbers. without a sign, it's always positive.

To subtract a positive
number, move to the left
........ on the number line

Subtracting a positive number {VYY\
Now let's try subtracting a positive { N N i $ _
number. To subtract 3 from 2, we move : ‘

to the left to get the answer.
2-3=-1

To add a negative number, move
... to the left on the number line

Adding a negative number (vm
When we add a negative number, it | g § - ; | 5 g i %
gives the same answer as subtracting a T ' 2 o 3 ‘
positive one. To add -3 to 2, we move left > 432 Qo1 @3 45

on the number line.
2 + (—3) = -
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C i
I l ' p g We use comparison sympols
to show the relationship
n U e rS between two numbers.

We often need to know if a number is the same as, smaller than,
or larger than another number. We call this comparing numbers.

More, less, or the same?

When we compare amounts in everyday life, we use words like more,

less, larger, smaller, or the same as. In math, we say numbers or The "“mbf” of
cupcakes in each

row is the same

......
.

amounts are greater than, less than, or equal to each other.

Equal

Look at this tray
of cupcakes. There are
five cupcakes in each
row. So, the number in
one row is equal to the
number in the other.

EQUAL

....... There are more cupcakes
in the top row

Greater than

Now there are five
cupcakes in the top row
and three in the bottom
one. So, the number in the
top row is greater than the ; :
number in the bottom one. = /

GREATER
THAN

....... There are fewer cupcakes
in the top row

Less than

This time, there are
five cupcakes in the top
row and six in the bottom
row. So, the number in the
top row is less than the
number in the bottom.

LESS
THAN
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Using symbols to compare numbers

We use these signs, called comparison symbols,

when we compare numbers or

9 Equals
This symbol means
“is equal to.”
For example, 90 + 40 =130

means “90 + 40 is equal to 130.”

amounts.

part of the

symbol points to

: the smaller
Y number

) Greater than
This symbol means
“is greater than.”
For example, 24 > 14 means

“24 is

greater than 14.”

.. The narrowest

<

" Less than
This symbol means

“is less than.”
For example, 11 < 32 means
“Mis less than 32.”

P R T N

Significant digits

The significant digits of a number are the digits that influence
the value of the number. When we compare numbers,

significant digits are very useful.

Most ... e Third
9 This number has S,'g,,,-ﬁC::t' v é ;’f”l_’éﬁ“’”t
¢ four digits. The digit 9
most significant digit ] 4
is the one with the N ~
highest place value, "
and so on, down to the Second..." .. Least
least significant digit. significant significant
digit digit
Let’s compare 1,404 Th

&% and 1,133. The
place value of the most
significant digits is the
same, so we compare
the second most
significant digits.

™ The second most
significant digit
of 1,404 is larger than it
isin 1,133. So, 1,404 is
the larger number.

e, The most significant

1,404

digits are the same

1,133

The second
significant digit is
larger in this number

TRY IT OUT

Which symbol?

Complete each of these
examples by adding one of
the three symbols you've
learned.

Here’s a reminder of the three
symbols you'll need:

Equals

Is greater than

( Is less than

@ 5,123
D-2"3
© 71,399 © 71,100
O200-5"1"+4

10,221

Answers on page 319
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Xoon

912

votes

Sometimes we need to compare a whole series

of numbers so that we can put them in order.

Cybertown has held
an election for mayor.

To do this, we use what we know about place We need to put the

values and significant figures.

candidates in order of
the votes they received.

TTh Th H T 0 Th T H T 0
Xoon e 1 | Krog 4] O 4 2 3
Zeet 4 5 The first_.
Moop 5 2 3 4 significant
figure is the
il 4 4 A one farthest
Krog 1 0 4 2 3 to the left
Jeek S N 2 .
) First, we put the candidates’ votes 2 Let's look at the most significant digits. Only
» into a table so we can compare the Krog’s total has a digit in the ten thousands
place value of their most significant digits. column. So his vote total is the highest and we
can put it first in a new table.
TTh Th H T 0 TTh Th H T 0
Krog 1 0 4 2 3 Krog 1 0 4 2 3
Moop 5 2 3 4 Moop 5 2 3 4
Jeek 5 BN 2 . vore  Jeek 5 BN 2 B
KR
O Yoon o B
Flug 4 4 4
Zeet 4 5
When we compare second significant digits, =~ We keep comparing digits in the place-
we see Moop and Jeek have the same digitin @ value columns until we have put the whole
the thousands. So, we compare third significant list in order, from largest to smallest numbers.

digits. Moop’s digit is greater than Jeek's.

Krog is the new mayor!
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10423 57,

Votes ; ., Votes

,_\\ f \ ‘e

B
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Ascending and descending order
When we put things in order, sometimes we want to put

the largest number first, and sometimes the smallest.

In a math test,
there were 100
questions. Amira got

94 correct; Bella got 45;

Claudia got 61; Daniel
got 35; Ethan got 98;
Fiona got 31; Greta got
70; and Harry got 81.

When the scores

are listed from
the highest to the
lowest, we call it
descending order.

When we order the

scores from lowest
to highest, we call it
ascending order..

98
94
81
70
61
45
35
31

DESCENDING ORDER

31
35
45
61
70
81
94
98

ASCENDING ORDER

TRY IT OUT

All in order

Practice your ordering skills by putting
this list of ages in ascending order. Why
not make an ordered list based on your
own friends and family? You could
order them by age, height, or the day
of the month of their birthday.

Answer on page 319

NAME AGE
Jake (me!) 2
Mom 37
Gizmo the gerbil f
Dad 40
Grandpa 67
Buster the dog Z
Grandma 68
Uncle Dan 35
Anna (my sister) 13
Bella the cat 3
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| I l l . Estimation is finding

S I O I n g something that is close

to the correct answer.

Sometimes when we're measuring or calculating, we
don’'t need to work out the exact answer—a sensible

guess, called an estimate, is good enough.

Approximately equal

Equal Approximately equal

We've already learned | ' This is the symbol we use for things ~
the symbol to use for ) _ that are nearly the same. In math, we say ~
things that are equal. they are approximately equal.
Quick counting
In everyday life, we offen don’t need to count something exactly. Compare the baskets to
It's enough to have a good idea of how many things there are or estimate which one has
rough'y how b|g Somefhing is. the most strawberries in it

These three baskets of strawberries
all cost the same, but they contain
different numbers of strawberries.

We don’t actually have to count to

see that the third basket contains
more strawberries than the other two.
So the third basket is the best bargain.
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Estimating a total

Sometimes we estimate because it would take too
long to count or calculate the exact answer.

Let's look at this
bed of tulips. We
want to know roughly
how many there are,
without having to
count them, one
by one.

There are nine
horizontal rows

......

The tulips aren’t

in exact rows,
but we can count 11
flowers in the front
row. There are nine
rows, SO we can
say there are about
11 x 9 flowers, which
is 99.

| X
AN

.

There are 11 flowers ... .
in the front row

--------------------------------------------------------------------

Checking a calculation

Sometimes, we work out what we expect an answer
to be by simplifying, or rounding, the numbers.

2,847 +402 =2 3.000 + 4,000 = 7,000

Let's add together 2,847 and

4,102. We make an estimate
first so that if our answer is very
different, we know that we might
have made a mistake.

The first number is slightly

less than 3,000, and the
second is slightly more than
4,000. We can quickly add 3,000
to 4,000, to get 7,000.

The flower bed is
divided roughly

into nine squares......,

Another way to

estimate the total
is to divide the bed
into rough squares.
If we count the flowers
in one square, we can
estimate the number
in the whole bed.

There are 12 tulips

in the bottom right
square. So the total
number is approximately
12 x 9, which is 108.

There are 12 flowers in
the bottom right square

Our two estimates have come up with
answers of 99 and 108. In fact, there are
105 tulips, so both estimates were pretty close!

--------------------------------------------------------------------

We estimate that the answer
will be approximately 7,000

......

2,847 + 4,102 = 6,949

When we do the actual

calculation, the answer we
get is very close to our estimate.
So we can be confident that our
addition is correct.
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Rounding

Rounding means changing a number to another
number that is close to it in value, but is easier

to work with or remmember.

The rounding rule is that for
digits less than 5, we round
down. For digits of 5 or
more, we round up.

N J
Rounding up and rounding down Digits 5 or more are
e e rounded up
s Digits less than 5
r \are rounded down =
20 21 22 23 24}\ 25 26 27 28 29 30
: A
We round ) Look at 24 Now let's look at......- . What about 25?
numbers “up” or £~ on this number 28. It's closer to It's exactly halfway

line. It's closer to
20 than to 30, so we
round it down to 20.

“down,” depending
on where they are on
the number line.

30 than 20, so we
round it up to 30.

between 20 and 30.
The rounding rule is
to round it up to 30.

IO

Rounding using place value

When we round numbers, we use the
place values of a number’s digits.

Rounding to
the nearest ten
We use the ones digit to

The ones digit is
3, so we round
........ down to 80

decide whether to round
up or down to the nearest
ten. Let's round 83 and 89.

Rounding to the
nearest hundred
To round to the nearest 100,
we look at the tens digit and
follow the rounding rule.
Let's round 337 and 572.

83 85

The tens digit is 3,

so we round down

The ones digit is
9, so we round

89 90
The tens digit is........ .
7, so we round
up to 600 m
500 572 600




NUMBERS * ROUNDING 27

Rounding to different place values TRY IT OUT

Rounding to different place values will give us Estimating height
different results. Let's look at what happens to 7,641 : :

. . This robot is 165 cm tall.
when we round it to different place values.

------------------------------------ What is his height rounded
to the nearest 10cm?

x|
7 6 4 O 0 What is his height rounded

to one significant digit?
(See below.)

The rounded number
is very close to the
original

ROUNDED TO THE
NEAREST 10

|
1

165cm

7600 i

7641

ORIGINAL NUMBER

ROUNDED TO THE
NEAREST 100

The higher the place

value we round to, the

more different the ROUNDED TO THE
result could be to the NEAREST 1,000 —'

original number

FEET T T EEF T T T ETTTETT

Answers on page 319

G 880000000800 00000800000000000000000000000000000000000000000000000000000800000800088080080838

ROUﬂdlng fo SlgﬂlflCOnT dlglts In a four-digit number, rounding to the

We can also round numbers to one or most significant digit is the same as
more significant digits. rounding to the nearest 1000 ...,

Let's look at the number 6,346. The

most significant digit is the one with 6 3 4 O m—l 6 000

the highest place value. So, 6 is the most
ROUNDED TO ONE

significant digit. The digit after it is less We round us,,,g_ SIGNIFICANT DIGIT
than 5, so we round down to 6,000. this digit

This is the second
significant digit

The second significant digit is in the

hundreds. The next digit is less 6 3 4 6 ﬁ 6 3 O O

than 5, so when we round to two ROUNDED TG TWO
significant digits, 6,346 becomes 6,300. We use this ; SIGNIFICANT DIGITS
PR This is the third

significant digit

) The third significant digit is in

%' the tens column. If we round our 6 3 4 6 ﬁ 6 3 5 O
number to three significant digits, it A We round with ROUNDED TO THREE
becomes 6,350. ... this digit SIGNIFICANT DIGITS

digit when

rounding
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Factors

A factor is a whole number that divides or shares exactly info another number.
Every number has at least two factors, because it can be divided by itself and 1.

What is a factor?

This chocolate bar is made up of 12 squares. We can use it to find the factors

of 12 by working out how many ways we can share it into equal parts.

12+1=12 12+2=6

If we divide the 12-square bar
by one, it stays whole. So, 1
and 12 are both factors of 12.

12+-4=3

When the bar is divided in

four, we get four groups of
three squares. We already know
that 4 and 3 are factors of 12.

12+6=2

are factors of 12.

-------------------------------------------------------------------------------------

Factor pairs

Factors always come in
pairs. Two numbers that
make a new number
when multiplied together
are called a factor pair.

1x12=12 or 12x1=12
2x6=12 or 6x2=12
3x4=12 or 4x3=12

Let’s look again at the factors of 12 we
found. Each pair can be written in two
different ways.

Dividing the bar in two gives
two groups of six squares.
So, 2 and 6 are also factors of 12.

Dividing the bar by six gives
six groups of two squares.
We've already found that 6 and 2

12+3=4

When we divide the bar in
three, we get three groups of
four. So, 3 and 4 are factors of 12.

1212 =1

Finally, we can divide the

bar in 12 and get 12 groups
of one square. We've now found
all the factors of 12.

---------------------------------------------------

12 ) 2,6

So, the factor pairs of 12, written in
either order, are: 1and 12, 2 and 6,
and 3 and 4.
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Finding all the factors

If you need to find all the factors of a number, here’s a way to
write down your findings to make sure you don’t miss any.

To find all the factors of 30, first write 1
' at the beginning of a line and 30 at the 1x30=30 -
other end, because we know that every
number has 1 and itself as factors. 1 30

@ Next, we test whether 2 is a factor and

4% find that 2 x 15 = 30. So, 2 and 15 are 2 x15 =30

factors of 30. We put 2 just after 1 and 15

at the other end, just before 30. 1 2 15 30

" Next, we check 3 and find that 3 x 10 = 30.
%" So, we can add 3 and 10 to our row of 3 x 10 =30

factors, the 3 after 2 and the 10 before 15.
17 2 3 10 15 30

/N When we check 4, we can’t multiply it by
“" another whole number to make 30. So, 4 4 x ? =30
isn't a factor of 30. It doesn’t go on our line.

17 2 3 10 15 30
= We check 5 and find that 5 x 6 = 30. So we
w add 5 after 3, and 6 before 10. We don't 5x6 =30
need to check 6 because it's already on our list.
So, our row of factors of 30 is complete. 1 2 3 5 6 10 15 30
Common factors The highest
When two or more numbers have the same factors, we call them common factors. fazz';rzog

| Here are the factors of 24 and 32. Both have 1 9 : 9
factors of 1, 2, 4, and 8, so these are their

common factors, in yellow circles. 24 3

24 32 32 4

12

@) The largest of the common factors is 8. 4
&% We call it the highest common factor, 8 6 16 8 &

sometimes shortened to HCF.
FACTORS OF 24 FACTORS OF 32
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I A multiple of a number is

Multiples

any other whole number.

When two whole numbers are multiplied together,
we call the result a multiple of the two numbers.

Findlng mulﬁples ._”16 number 12 isa......... )
multiple of both 3 and 4
274
muttiptes oF 3 () 3 6 0 12 15 18 21
e | e
P | R R
muttiptes of 4 () 4 8 12 16 20
We can use a number line like this to ) Above the line we have marked the first
' work out a number’s multiples. And if &= 16 multiples of 3. To find the muliiples,
you know your multiplication tables, you'll we multiply 3 by 1, then 2, then 3, and so on:
find working with multiples is even easier! 3x1=3,3x2=6,3x3=9

Common multiples

We have found out that some numbers can be multiples of We call the smallest number

more than one number. We call these common multiples. in the overlapping section
_.the lowest common multiple

% This is a Venn diagram. It's another :
J e —

' way of showing the information in i .
the number line above. In the blue / ?\\ 4
circle are multiples of 3 from 1to 50. // 3 : \
The green circle shows all the multiples ~ / 9 \ ]6
of 4 from 1to 50. / ]5 Tz \
27 |8 20
#) There are four numbers [ ]8 2] 36 \
4. in the section where the [
circles overlap: 12, 24, 36, and MULTIPLES OF 3 COMMON F MULTIPLES OF 4
FROM 1 TO 50 MULTIPLES | FROM 1TO 50

48. These are the common
multiples of 3 and 4.

\ 45 24 a4
3 The lowest common multiple of \\ 30 39 ' 48 / 28

« 3and 4 is 12. We dont know their 33 Y 32
highest common multiple, because 42 P 40
numbers can be infinitely large. 6 //
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TRY IT OUT

Multiple mayhem

Which numbers are multiples of 8 and which are multiples
of 9? Can you find any common multiples of 8 and 9?

Answers on page 319

The next number that's a

...... multiple of both 3 and 4 is 24

MULTIPLES

64 32 3 48
16 81 108 5 90

72 144 ,; 18

The arrow means that there are

more multiples of both 3 and 4

31

) Multiples of 4 are marked below the
%' number line. Look at the number 12.
It appears on both lines. So it's a multiple
of both 3 and 4.

Finding the lowest common multiple

Here’s a way of finding the lowest common
multiple of three numbers.

/) Multiples and factors work together—

“" we multiply two factors together to get
a multiple. So 3 and 4 are factors of 12, and
12 is a multiple of 3 and 4.

.Common multiples of 2

" and 4 are shaded blue .

Common muiltiples

of 2, 4, and 6 are

shaded yellow
9 Let's find the lowest common v \’ -
multiple of 2, 4, and 6. First, '
we draw a number line showing Q . Z 1_4 ! 6 { 8 : ]l() [ 12 ! 154 [ 116 ! .Ix8 | ZLO L 2;2 L 2.4
the first ten multiples of 2. —
MULTIPLES OF 2
™ Now we draw a number line :

» showing the multiples of 4.
We find that 4, 8, 12, 16, and 20 (L)J; (I 4 S (R 8| gt ]2 (I | .|>6 f-— Mg 2tOI 1 12:4 4
are common multiples of 2 and 4. - - :

MULTIPLES OF 4 ... The lowest common multiple
I of all three numbers is 12
3 When we draw a number \’

' line of the multiples of 6, we ;

see that the first common multiple Q i 6& o 12 I 118 T s 24 y

of all three numbers is 12. So 12 is
the lowest common multiple of 2,
4, and 6.

MULTIPLES OF 6

Common muiltiples of 2
and 6 are shaded white
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Prime numbers

A prime number is a whole number greater than
1that can’t be divided by another whole number

A prime number has
only two factors—
itself and 1.

except for itself and 1.

Finding prime numbers

To find out whether or not a number is prime, we can try to divide it
exactly by other whole numbers. Let's try this out on a few numbers.

“ Is 2 a prime number?

' We can divide 2 by 1 and also by itself. 2=1=2
But we can’t divide 2 by any other number.
So, we know 2 is a prime number. 2+2=1 YES

2 is a prime
number
) Is 4 a prime number?
{= We can divide 4 by 1 and by itself. Can 4 =-1=2
we divide 4 exactly by any other number?
Let's try dividing by 2: 4 + 2 =2 4+4=1 NO
We can divide 4 by 2, so 4 is not a prime number. 4 -2 =2 4 s nol a ,
: prime number

%) Is 7 a prime number?
%' We can divide 7 by 1 and by itself. Now let's try 7 =1=7
dividing 7 by other numbers. We can’t divide 7 .
exactly by 2, 3, or 4. We can stop checking once we 7+7=1 Y_ES '
get over half of the number we're looking at—in this 7 is a prime
example, once we get to 4. So, 7 is a prime number. number

A Is 9 a prime number?
" We can divide 9 by 1 and by itself. We can‘t 9+1=9
divide 9 exactly by 2, but we can divide it by 3:
9-3=3 9+9=1 NO
This means 9 is not a prime number. 9+-3=3 2is nat-a

prime number



NUMBERS ¢ PRIME NUMBERS

33

Prime numbers
up to 100

This table shows all the prime
numbers from 1 1o 100.

1 is not a prime number..~"

because it doesn’t have two
different factors—1 and itself
are the same number!

2 is the only even prime.

All other even numbers
can be divided by 2, so

they are not prime

Prime numbers
are shaded
dark purple

Non-primes
are shaded
pale purple

R T T TR T R R R

Prime or not prime?

=N

2
1=
42
52
62
72
82
92

13
23
33
43
53
63
73
83
93

14
24

34
44
54
64
74
84
94

There’s a simple trick we can use to check whether a number
is prime—just follow the steps on this chart:

PICK A WHOLE NUMBER
FROM 2 TO 100

CAN YOU DIVIDE THIS NUMBER
EXACTLY BY 2, 3, 5, OR 7?

NO

IT’S A PRIME

YES

IT’'S NOT A PRIME

15
25
35
45
55
65
75
85
95

6 &6 (9 10
16 i 18 e 20
26 27 28 29 30
36 37 38 39 40
46 47 48 49 50
56 57 58 59 60
66 6/ 68 69 70
76 77 78 79 80
86 8/ 88 89 90
96 97 98 99 100

The largest prime
The ancient Greek

the largest possible prime

22 million digits long! It's
written like this:

274'207’*‘:281_]

This means "mc.lltiply 2
by itself 74,207,281

times, then subtract 1”

mathematician Euclid worked
out that we can never know

number. The largest prime we
currently know is more than
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Prime factors

A factor of a whole number that is also a prime number is called a prime factor.
One of the special things about prime numbers is that any whole number is either
a prime number or can be found by multiplying two or more prime factors.

Finding prime factors

Prime numbers are like the building blocks of numbers, because

every number that's not a prime can be broken down into

prime factors. Let's find the prime factors of 30.

2 and 15 are factors of 30

We start by seeing if we can divide 30 by 2,

the smallest prime number. We can divide 30
exactly by 2, and 2 is a prime number, so we can
say 2 is one of 30’s prime factors.

3 and 5 are factors of 15

" We can divide 15 exactly by 3 and get 5. Both
% 3 and 5 are prime numbers, so they must also
be prime factors of 30.

Prime factors for internet security

When we send information over the internet, it's turned

Prime factors have a
green circle around them

15+2="7

2 is not a factor of 15

Now let's look at 15, the factor pair of 2 in the
» last step. It's not a prime number, so we have
to break it down more. We can’t divide it exactly by
2, so let’s try another number.

,‘e&.«-v.};% ﬁfﬁ. < % f.r'—' =
- o | (| \
30 =(2)x(3)x(5)

S y — Ny {kf

2, 3, and 5 are prime factors of 30

V: So we can say that 30 is the product of
“° multiplying together three prime factors—

2,3, and 5.

All whole numbers
can be broken down
into fwo or more
prime factors.

into code to keep it secure. These codes are based on
prime factors of very large numbers, which would be
difficult and time-consuming for criminals to work out.
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Factor trees

An easy way to find the prime factors of a number
is to draw a diagram called a factor tree.

72

4

8

e

9

Let's find the prime factors of 72. We know from
our multiplication tables that 8 and 9 are factors
of 72, so we can write the information like this.

72

- Now when we factor ’rhe 4, we get

2 and 2. Both are prime numbers
so we circle them, too.

TRY IT OUT

Different tree, same answer

... We stop f 4

9

" The factors of each
number are written
below it

4

) Neither 8 or 9 are prime numbers, so we
need to break them down some more.
When we factor 8, we get 2 and 4. We put a
circle around 2, because it's a prime number.

72

looking for \</ -/
factors when
we find a
prime number

Now let’s go back to the 9. It can’t be divided
V" by 2, but it can be divided by 3, giving two
factors of 3. Both are prime numbers, so now we
can write all the prime factors of 72 like this:
72=2x2%x2x3x3

. Start by
fmding two

There are often lots of ways to make a factor tree. Here's
another tree for 72, starting by dividing it by 2. Can you finish
it? There’s more than one way—as long as you get the same
list of prime factors as in Step 4, you've done it correctly!

Answer on page 319

NG

./\.

factors

of 36
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Square numbers

When we multiply a whole number by itself, the result
is a square number. Square numbers have a special
symbol, a small “2” after the number, like this: 32.

A square number is
formed when we
multiply a whole
number by itself.

The square measures

2 x 2 small squares.

2x2=4 o 22=4
1 2 G

3 4

We can show the squares of numbers as

actual squares. So to show 22, we can
make a square that's made up of four
smaller squares. So 4 is a square number.

4x4=16 o 42=16

" When we show 42 as a square, it's
" made of 4 x 4 small squares, which
makes a total of 16 squares.

3)(3:9 or 32=9

1 28 B3
4 5 6
I B

) To show 32, our new square is three
squares wide and three squares
deep—a total of nine squares. This
means 9 is also a square number.

5x5=25 o 52=125
1 1 1 1|
68 7 SN Ol B0
n 12 1B 14 15
16 17 18 19 20

21N B228 BZ23N B248 B25

M This is 52 shown as 5 x 5 squares.

'There are 25 squares, which is the

same as 5 multiplied by 5. So, the four
square numbers after 1 are 4, 9, 16, and 25.
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Squares table
This table shows the squares of numbers up The square numbers
to 12 x 12. Let's see how it works by finding the form a diagonal line

square of 7. First, find 7 on the top row. ...~ within the grid

x "1 23 2 56 I 8 sl | e
] . 20 B T e 7 8 9 10 M 12
o 2 . 6 8 10 12 :_.-1:'4 16 18 20 22 24
3 3 6 .12 15 18 21 24 27 30 33 36

4 4 8 1216 20 24 28 32 36 40 44 48

S S BION RIS 50 55 60

o 6 120 N8 60 66 72
/7 7 14 2]
e & 16 24
B O BISE 827
10 10 20 30 .
i T 8228 833 44;55 66

12 12 24 36 48 60 72 84 96

# Now find 7 in the left-hand ) The row and column Squares of odd ISquares of even

column. Follow the row and meet at the square numbers are numbers are
column until you get to the square containing 49. So, the always odd always even

where they meet. This square contains  square of 7 is 49.
the square of that number.
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Square roofs

A square root is a number that you multiply by itself
once to get a particular square number. The symbol
we use for the square root is v/. =2

Square roots are the
opposite, or inverse, of
square numbers.

| Let’s look at 36. Its square root is 6, the
* number that we multiply by itself, or square, \/36 =6

to get 36. We write it like this: /36 = 6 because

6 x6=2360o6%=36

- We square
#) Squares and square roots are siTelte 5 to get
% opposites. So if 25 is the square of 5, 25
then 5 is the square root of 25. The word b
we use in math for this is “inverse.” 4\5 25
5 is the ...
square root
Of 25 SQUQre YOO\
#) We can use this squares table to find square slbibzlaelalstalzl 1eolm] ol e

% roofs. Let's look at the square number 64. To
find its square root, follow its row and column back
to the start. We find 8 at the start of 64’s row and
column, so we know 8 is the square root of 64. 3 3 6 Q812 15 18 21 24 27 30 33 36
4 4 8 12 16 20 24 28 32 36 40 44 48

1 B 20 35| R4S B58 S6 |7 EH N9 RI0N ST N2

2 2[4 6 8 10 12 14 16 18 20 22 24

5 5 10 15 20 /25 30 35 40 45 50 55 60
TRY IT OUT

Find the roots
Use the table on this page to work out the

6 6 12 18 24 30 36-42 48 54 60 66 72
7 7 14 21 28 35 42 [49 56 63 70 77 84

8 8 16 24 32 40 48 56 [64| 72 80 88 96

answers to these questions. A .
9: 9 18 27 36 45 54 63 72 |8l 90 99 108
010 is the square root of which number? 100 10 20 30 40 50 60 70 & 90 [100 10 120

. _ mim 22 33 44 55 66 77 88 99 Mo 121 132
o 4 is the square root of which number? -._ : —
12 112 24 36 48 60 72 84 94 108 120 132 144
0 What is the square root of 81? 3 .
“... Follow the row or “.. The square
column back to find numbers are

Answers on page 319 j
the square root in dark purple
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Cube numbers

A cube number is the result of multiplying a number by itself, and then by itself again.

How to cube a number

2x2x2=" 23_ 8

2x2=4 because
4x2=28 2x2x2=8
Let's find the cube of 2. First, we multiply So, now we know that the cube of 2 is 8.
2 x 2 to get 4. Then we multiply the answer, When we cube numbers, we use a special
4, by 2 again to make 8. symbol—a small “3” after the number, like this: 23.

---------------------------------------------------------------------------------------------------------------------------------------

Cube number sequence

The cube'is .........
Each cube number can be shown by an made up of eight
actual cube, made from cubes of one unit. small cubes
Let’s start with 1: [ Al tl,w . Now let's do the 2
cube’s sides )
1P=1. same with 2:
1 dare one 1
We can show the unit long 2% = 8. We can show
cube number as a 1 1 8 as a cube, too, with 1 ’ 2
single cube, sides that are two 2
like this. IxITx1=1 single-unit cubes long. 2x2x2=8

Next we Next, we
cube 3: calculate
33 =27. that 4% = 64. The
This cube’s new cube has
sides are three sides that are
single-unit four single-cube
cubes long. units long.

“.... The cube is made up
of 27 small cubes

3x3x3=27 4x4x4=64
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Fractions

A fraction is a part of a whole. We write a fraction as one number over another
number. The bottom number tells us how many parts the whole is divided into
and the top number says how many parts we have.

What is a
fraction?

Fractions are really
useful when we need
to divide things into
equal parts. Let's use
this cake to show
what we mean when
we say something

has been divided
info quarters. The cake has been cut up to Each slice of cake is a quarter of
make four equal-sized slices, the whole cake. But what does
called quarters. that mean?

------------------------------------------------------------------------------------------------------------------------------------------------

Unit fractions

A unit fraction has 1 as its numerator. It is one i

part of a whole that is divided into equal parts. 1)

Let’s divide our cake into different unit fractions, _
-

up to one tenth. Can you see that the larger the
denominator, the smaller the slice?

o
A half means “one part out -+ % % %

of a possible two parts” ONE HALF ONE THIRD ONE QUARTER
Non-unit fractions %s of the cupcakes are pink, .~ as -]
A non-unit fraction has a numerator so ¥s of them are blue Q\J Q\, Q\_,
that is more than one. Fractions can Q“-’/ Q"// ' Q“’/
describe parts of a whole, like the There are five cupcakes.
cake above, or parts of a group, as Two of them are pink, so
with these cupcakes. we can say that two fifths of

the cupcakes are pink.

TWO FIFTHS ARE PINK
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This shows the
original cake,
divided into
FOUR parts

------------------------------------------

5

ONE FIFTH ONE SIXTH

------------------------------------------

/7 of the cupcakes are pink,
so %7 of them are blue

This time, there

are seven
cupcakes and five
are pink. So, five
sevenths of the
cupcakes are pink.

. slice of cake

. f one thing,
. A fraction can be part 0
This S,hows the V like half a pizza, or port‘ of a group,
robot’s ONE like half the sfudentsina class.

: The top number, or The dividing line
< numerator, tells us how can be straight
, many parts of the ..or slanted

{‘ whole we have .

/) )
¥ ;
D
. The bottom number,
or denominator,
L shows the number
of parts the whole
is divided into
It means that each slice is ONE We write a fraction as the number
part out of the original cake, of parts we have (the numerator)
which was divided into FOUR parts. over the total number of parts (the

denominator).

------------------------------------------------------------------------------------------------------

1 1 1 1
7 8 10

9
ONE SEVENTH ONE EIGHTH ONE NINTH ONE TENTH

------------------------------------------------------------------------------------------------------

Non-unit fractions

- The Cf/;?cake: has b.een --------
@@ @ divided into thirds % = )/
\\ ,
@@@@mmw
~ \ ] ' ' shows two thirds of 2

a cupcake that's been 1o 13'|-||RDS
FIVE SEVENTHS ARE PINK divided in three. OF A CUPCAKE
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Improper fractions &

/ 3

and mixed numbers | womon

mixed numbers are two
different ways of describing
the same amount.

Fractions aren’t always less than a whole. When we want to
show that the number of parts is greater than a whole, we

can write the result as an improper fraction or mixed number. - /
Improper fractions
In an improper fraction, the numerator is larger than the denominator.
This tells us that the parts make up more than one whole. There are
five parts

5"

o 0| oo |l
Vo A ... 2

Each part is /2

“........of a whole
) Look at these five pieces of pizza. We can see ™) We write this as the fraction 5/2. This means
that each piece is half of a whole pizza, so we . that we have five parts, and each part is one

can say that we have five lots of half a pizza. half (1/2) of a whole.
Mixed numbers ... Whole number
A mixed number v -I
is a whole number 'I 'I 'I 'I 'I
together with a o 2 —
proper fraction. ”~
It's another way 2 2 2 2 2 2 T Propfzr
of writing an fraction
improper fraction.

If we put our pizza halves together, we % We write it like this: 2 1/2.

can make two whole pizzas, with one &% This mixed number is equal

half left over. So, we can also describe the to the improper fraction 5/2:
amount of pizza as “two wholes and one 1 5
half,” or “two and a half.” 27 = 7
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Changing an improper fraction to a mixed number

' What would the improper -} ) . W -

' fraction 19/3 be as a mixed 3 3 3 3 3 10
number? The fraction tells us — ?
that we have 10 lots of one
third (1/3). x B 1 B B

3 3 3 3 3
™) If we put the thirds
4% together, we can make 1
three wholes, with one third | ] : 3 3i
left over. We can write this as — VY3
a mixed number: 3 1/3.

.. Denominator

#) To make an improper fraction a mixed number, ~ Numerator of fhe " of the improper
& divide the numerator by the denominator. Write ~ improper fraction fraction
down the whole number part of the answer. Then -4 v
write a fraction in which the numerator is the E — ]O - 3 — 3l
remainder over the original denominator. 3 * 3

Changing a mixed number to an improper fraction
.......... Three eighths

Let's change 13/s into an improper & | g alé
fraction. First, we divide the whole FNNdb AN\ A7~ — '| 3
info eighths, because the denominator 8 . 2 — '8
of the fraction in our mixed number is 8. % Y
D/ .
8 8 TS One whole
™ If we count the eighths in one 1 1 1 1 1 1
, whole, then add the three eighths 8 8 '8 8 8 8 1]

of our fraction, we have 11 eighths. We — g
write this as the improper fraction 1/s.

Faly P\ ch eh e
8 8 8 8 8
#) To change a mixed number to an Denominator..
w' improper fraction, we multiply the PR Numerator
. Whole number ...+=*"***"*+ - .
whole number by the denominator, | 3 e
then add it to the original numerator 'Ii — 1x8+3 1
to make the new numerator. 8 8 8
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ent fractions

The same fraction can be written in different ways—for example, half a pizza
is exactly the same amount as two quarters. We call these equivalent fractions.

=3

!

This line shows
the amount of the
whole taken up by

one half (/2)

Two quarters
takes up the same

space as one half .

Follow the line
down to see
which other

fractions are the

same as one half .-

©
,-”

To make equivalent
fractions, we
multiply or divide
the numerator and
the denominator by
the same number.

'S =

Look at this table, called

a fraction wall. It shows
different ways to divide a whole
into different unit fractions.

f Look at the second row, which
;2"— shows halves, and compare
it to the row of fourths, or quarters.
We can see that /2 takes up the

#» Now we know that 1/2 and
%' 2/4 are equal and describe
the same fraction of a whole.
So, we call /2 and 2/4 equivalent

same amount of the whole as 2/a. fractions.
................ 'l Whole
e . Al
.............................. 2 | 2
e a e
3 3 3
0 a AN .
4 4 4 4
B B ac a a a
5 5 5 5 5
1 1 1 1 1 1
3 6 e 6 6 6
e e L e e e e e
8 8 8 8 8 8 8 8
e a1 L e e L L e L L
10 10 10 10 10 10 10 10 10 10
BN (NI (U IRII (RR (IR NNSR ENRIN NN DNRIN N SN
12 12 12 12 12 12 12 12 12 12 12 12
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Calculating equivalent fractions

To change a fraction to an equivalent fraction, we multiply or divide the numerator and
denominator by a whole number—making sure we use the same whole number both times!

x 4 Lo Numerator is Numerator is

'I /_\‘ 4 multiplied by 4 8 /_\ 4 divided by 2

3 \/-I 2 Dem?m'inator is ] O \_/ 5 D'efwminator is

R multiplied by 4 $ 2o divided by 2

Multiplying Dividing

We can make /3 into the equivalent fraction 4/2 We can change 8/10 into an equivalent fraction
by multiplying the numerator and the denominator by dividing the numerator and the denominator
by 4. Look at the table opposite to check that the by 2 to make 4/5. Look at the table on the opposite
two fractions are equivalent. page to check that 8/10 and 4/5 are equivalent.

Using a multiplication grid to find equivalent fractions

We usually use this grid to help us multiply numbers, as on page 106, but it's
also a quick and easy way to find equivalent fractions!

Look at the top two rows,

<at e 1t 100t 1t 1v v P rtr verore
beginning 1 and 2. Imagine a e

dividing line between them, making A 2 R 6 708119 0 I 2

the two rows into fractions, like this: T
2 2 4 6 8 10 12 14 16 18 20 .22 24

1 2 3 4 S5

2 4 6 8 10 3 3 6 9 12 15 18 21 Zf} _____ 27 30 33 36
4 4 8 12 16 20Q...- 2428 32 36 40 44 48

) . 1 —
Thef|r§tfract|onwehove|s /g.lfwe ........ 55015 20 25 30 35 40 45 50 55 60
read right along the row, we find that

all the other fractions, up to 12/24, are 6 6 12 18 24 30 36 42 48 54 60 66 72
equivalent to 1/2.
9 2 7 ,\7 14 21 28 35 42 49 56 63 70 77 84
8.8 16 24 32 40 48 56 64 72 80 88 96
This works even for rows that ....., ...
aren’t next to each otherinthe 299 1827 36 45 54 63 72 81 90 99 108
fable. So, if we put rows 7 and 11 10,10 20 30 40 50 60 70 80 90 100 10 120
together, we get a row of fractions kP
that are equivalent to 7/n: 11 1N 22 33 44 55 66 77 88 99 110 121 132

7 14 21 28 35
W 22 33 aa 55 12 12 24 36 48 60 72 84 96 108 120 132 144
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Simplifying a fraction means reducing the size of the numerator and
denominator to make an equivalent fraction that's easier to work with,

/\ /\ /\ L - Unit
8 4 2 -I fractions
can't be
= p— aa— pu— aE— p— aE— simp/if/ed
A VAN T DN K B
+2 +2 +2
' Let's look at 8/24. If we @) Can we simplify #» Now we can /) The numerator and
. divide the numerator & 4/12? If we divide %' simplify 2/6 by “" denominator of /3
and denominator by 2,  both the numerator and  dividing both parts by can’t be divided any
we make an equivalent  denominator by 2 2 again, to get 1/3. more, so our fraction is
fraction: 4/12. again, we get 2/s. now in its simplest form.
Simplifying fractions using the highest common factor
Instead of going through several stages to simplify a fraction, we can do it by
dividing both the numerator and the denominator by their highest common
factor (HCF). Remember, we looked at common factors on page 29.
Let's simplify the fraction 15/21. Using
¥ the method we learned on page 29, 15
we first list all the factors of the 1 3 5 15

numerator, 15. They are 1, 3, 5, and 15.

.- The highest common factor is 3

#» Now we find the factors of the b
4~ denominator, 21. They are 1, 3, 7, and R 21

21. The common factors of the numerator 1 3 7 21
and the denominator are 1 and 3, with 3
being the highest common factor.

) So, if we divide the numerator and the ] -
%' denominator by 3, we get 5/7. We have — — -

worked out that 5/7 is the simplest fraction 2'| 7
we can make from 15/21. \_/
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Finding a fraction oot

by the denominator, then

of an amount gy

Sometimes, we need fo find out exactly what a fraction
of a number or an amount is. Here’s how fo do it.

Look at this herd of XDy
12 cows. How many -y,
cows would two-thirds 2 _ Y
of the herd be? 3 of 12 =7 d\"‘;
M.
First, we find
one-third of 12 3‘\‘

by dividing it by 3, T
the denominator of the 1 _ KB
fraction. The answer is 3 Of 12 4 “
12 + 3 = 4, so one-third g

of the herd is four cows. ' '\7:

We know that ‘

one-third of 12is4, 5 ",‘
so to find two-thirds, we © 3 t-'"
multiply 4 by 2. The 2 ‘\ %
answeris 4 x 2 = 8, so 2 Of 12 =28 I ;w
we know that two-thirds Y :
of 12 s 8. j\,"

TRY IT OUT

Count your chickens

A farmer has a flock of 24 chickens. If he

decided to sell 3/4 of his flock, how many
would he take to the market?

Answer on page 319
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Comparing fractions with
the same denominators

When we need to compare and order fractions, the first thing we
do is look at the denominators. If the denominators are the same,
all we need to do is put the numerators in order.

. Numerator
| Look at these fractions. How can we put ’

them in order, from smallest to largest?

N

D D D
#) All the fractions have the same
4~ denominator, 8. Remember, the 8 8 8 8
denominator is the number at the bottom ~
of a fraction that tells us how many equal .
parts a whole has been divided intfo. +: Denominator

%) Because these denominators are all Smallest .
% the same, all we need to do to compare k
the fractions is look at the numerators.

Largest.

The numerator tells us how many
" parts of the whole we have. A bigger — —
numerator means more parts. So, let's 8 8 8

put the fractions in ascending order (from
smallest to largest).

c—
(@S]

| O
L

o

7= If we show these fractions as QL
] . " 17 1\ 1\ 1 ™\
' peas in a pod, it's easy to see 1 ™\ P, e
which ones are smallest and largest. b4 4 4

When the denominators

/
/ 4’: (f / ?JJ #; r?
ore The some, We con soy thdt !‘f «’-”"/‘ f ,,.;‘f/ [ # P "J’ *ﬁr ee/”JJ"
the larger the numerator, the = e A 'S
greater the fracfion. 1 3 5 .
8 8 8 8
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Comparing unit fractions

Unit fractions are fractions where the numerator is 1.

To compare unit fractions, we compare their different
denominators and put them in order.

eaenes Numerator
Take a look at these jumbled fractions. .

Let's try to put them in ascending order.

(V2
These fractions all have the same
» numerator, —each of these fractions 3 2 7 5
N

is just one part of a whole.

“-.... Denominator
79 We can compare them by looking at the
%' denominators. A bigger denominator Smallest .
means the whole is split into more equal parts. ’

Largest

The more parts we split the whole into, 'I 'l 'I 'I
the smaller the parts will be. So, the larger ;
the denominator, the smaller the fraction. Let's i r— Y
use the denominators to put the fractions in order, 7‘_ 5 3 " 2
from smallest to largest.

If we show these fractions as parts of a whole
carrot, we can see how each portion gets
smaller when the denominator is greater.

Caxg
™

é

When the numerators are
the same, we can say that the
smaller the denominator,
the greater the fraction.

Largest fraction......-* 1
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NUMBERS

non-unit fractions

To compare non-unit fractions, we often have to rewrite them so
they have the same denominator. Remember, a non-unit fraction

has a numerator greater than 1.

| Which of these fractions is larger? If we
change them into fractions with the same
denominators, we can compare the numerators.

) One way to give the fractions the same
4% denominator is to multiply each fraction by
the other’s denominator. First, let's multiply the
numerator and denominator of 2/3 by 5,
because 5 is the denominator of ¥s.

" Next, we change ¥s into an equivalent

' fraction with a denominator of 15 by
multiplying the numerator and denominator by
3, because 3 is the denominator of 4.

/M Now we have two fractions we can easily
" compare. We know that if 1945 is larger than
9%s, then the same is true about their equivalent
fractions. So, we can say that 23 > 35,

Using a number line 0
to compare fractions f
You can also use a number line fo 0

compare fractions, just as with whole
numbers. This number line shows
fractions from 0-1, split into quarters
at the top and fifths at the bottom.

Multiply by 5,
the denominator

of ¥s.

Va
]/5 2)5

COMPARING NON-UNIT FRACTIONS

2 3
3 [ 5
x5
27 _ 10
3 _Al5
x
____________ ereeeee. Multiply by 3,
3\'—". the denominator
x of /3
37_™9
5 a5

This symbol means
"greater than”

SO % > %
2/4 3/4 ]
3)5 4/5 1

Y5 is larger than %4....- :

| Let's compare % and 4. It's easy
to see by looking along the line

that s is larger than %a.

™ You can make a number
» line like this to compare
any fractions.
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Using the lowest
common denominator

When we need to rewrite fractions fo give them the same
denominator, the simplest way is to use something called
the lowest common denominator.

Let's compare the fractions % and 7. To do this, we'll 3 o 7

change them so they have the same denominator. 4 70
") Let's look for the lowest common multiple of 0 4 8 12 16 20
&% the two denominators—we learned about R e e .
common multiples on page 31. We can use MULTIPLES OF 4
number lines to find that 20 is the lowest
common multiple of 4 and 10. Now let’s rewrite QJ I I ,]9, L1 .2.0
the fractions with 20 as their denominator. MULTIPLES OF 10

. x5 x 2
To do this, we work out how The denominator of 3 ~ ] 5 7 ~ A ] 4

iC 4 ] o 34 goes into 20 five
%' many times each fraction’s

times so we multiply — =

original denominator goes into both numbers by 5... 4 20 10 20
20, and multiply both the numerator Tl }5) \xr‘
and denominator by that number. A

The denominator goes into 20 two times ...
so we multiply both numbers by 2

/M Now that both denominators are the same, it's 15 14
" easy to compare the numerators. We see that 20 > 20 SO 4 > 10
40 is greater than %o, so ¥ is greater than 7.

TRY IT OUT

Who's best at the test?

On a math test, 45 of Zeek’s answers were correct.
Wook got % of them correct. Can you work out who
got most answers right? Here’s a handy hint: start »’ :
by finding the lowest common denominator! ‘ S

Answer on page 319
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To add fractions, we
add the numerators
mg ractions e e o
over the common
We add fractions together by adding their numerators, but denominator.
first we have to make sure they have the same denominator.

Adding fractions that have the same denominator  Adding two-fifths o
to one-fifth

To add fractions that already have the same denominator, we just
makes three-fifths

add the numerators. So, if we add 2/s5 to 1/5, we get ¥/5.

Adding fractions that have different denominators

W Let's try the calculation 21/4 + 1/6. First ] 1 9

Y we have to change the mixed number 2 4 + 6 —

into an improper fraction.

) We change 2/4 to an improper fraction 2 1 - 2x4+1 _ 9
= by multiplying 2, the whole number, 4 = 4 - 4

by 4, the fraction’s denominator. Then we
add 1, its numerator, to make 9/4. Now

we can write our calculation as %4 + /. .
Both numerator and denominator

. are multiplied by the same number
A
. Next, we give our two fractions x x 2
) the same denominators. Their Q m27 ] ~ ?

Iowes'r common denominator is 12, —

so we make the fractions into 4 ] 2 6 ] 2
twelfths, as we learned on page 51. \x_s)' \XJ
4 goes into 12 N 6 goes into 12 N
three times, so we twice, so we . ’
multiply by 3 ..~ multiply by 2 ..

) Now we add the

” numerators of the fractions 97 9 29 : : 5
to make 29/12. Finally, we change =L = = £ SO — —_— = =

Y g 7 T 1 12 27 + % 12

our answer to a mixed number. A
The improper fraction 2%z is ......~"
changed to a mixed number
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Subftracting fractions

To subtract fractions, first we check that they have the same
denominators. Then we just subtract one numerator from the other.

Subtracting fractions that have the same denominator Two of the

original three-

To subtract fractions with the same denominator, we simply subtract the
quarters are left

numerators. So, if we subtract V4 from 34, we get %4, or 14.

..........................................................

Subtracting fractions that have different denominators

Let’s try the calculation 312 — 2/5. As with 3 1 2 _ 9
' adding fractions, first we need to change 2 T 5 — .
the mixed number and make the fractions’
denominators the same.
) We change 32 to an improper fraction 1 _ 3x2+1 _ 7
&% by multiplying the whole number by 2, 3 2 - 2 - 9
the fraction’s denominator, then adding 1, its
numerator, to make 7/2.
”. Now we rewrite the fractions so they A A
%' have the same denominator. The lowest 7 _ 35 2 _ 4
common denominator of 7/2 and %/5 is 10, 2 - -IO 5 - -lO
so we change our two fractions into tenths. S S~ N
x5 x 2
2 goes into 10 five times, so the A 5 goes into 10
numerator and denominator are twice, so we
multiplied by 5 . “.. multiply by 2
/) We can now subtract one
“° numerator from the other like this:
- . 35 4 31 1 2 1

35/10 — 4/10 = 31/10. We finish by changin = ——= = SO —-— — == 95—

10— 0 =0 y changing 1010 — 10 37— % 10

31/10 back into a mixed number.
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Mu

or by another fraction.

N\Ul’rlplylng by The answer is larger than
whole numbers the original number ...
and by fractions N

4x2=28

Multiplying by a whole number

What happens when we
multiply by a fraction?
Let's multiply 4 by a
whole number, and

by a proper fraction.
Remember, a proper
fraction is less than 1.

This is what we’d expeci—that
multiplying a number makes it bigger.

Multiplying a fraction by a whole number

When we multiply 4 by 2, we get 8.

fiplying fractions

Let's look at how to multiply a fraction by a whole number

The answer is smaller than

the original number ...,

4 x5 =2

™ Multiplying by a fraction

» Multiplying 4 by /2 makes 2.
When we multiply by a proper
fraction, the answer is always
smaller than the original number.

Let's look at some different calculations to work out what happens when we multiply fractions.

Let's try the calculation
1/2 x 3. This is the same as — —
three groups of one half, so we | .
can add three halves together on O 1/2
a number line to make 11/2.

™ Now let’s work out 3/4 x 3 on

% anumber line. If we add all AL LR I
the quarters in three groups of Loy | B
three quarters, we get 21/ 0 :

/2

) To work out the same 1 _
%' calculations without a 2 X 3 -
number line, we simply multiply

the whole number by the

fraction’s numerator, like this. % X 3

Three groups of one

: half make 12

1% 2 22

Three groups of
3 three quarters
4 make 2 /4

2 2
3x3 _ 9 1
= 2 0r 24
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Multiplying fractions with a fraction wall
When we multiply two fractions together, it can be useful to say that the “x” This section is one half
symbol means “of.” Let's find out how this works with the help of a fraction wall. ... of the original quarter

For the calculation 1/2 x 1/a,

let's say this means “one half
of one quarter.” First, let's divide
a whole into four quarters and
shade in one quarter.

1 1 _
7 X7 =7

------------------------------------------

How to multiply fractions
Let's look at another way we can

multiply fractions, without drawing

a fraction wall.

Look at this calculation.

Can you see that the
numerators and the
denominators have been
multiplied together to make
the answer?

Now let’s try

with two non-unit
fractions. The method is
exactly the same—just
multiply the numerators
and the denominators to
find the answer.

Now, to find one half of the

quarter, we draw a line
through the middle of the four
quarters. By dividing each
quarter in half, we now have
eight equal parts.

The calculation /2 x /4 is the same

as saying “a half of a quarter”...

------------------

i i Itipl
To muliply fractions we mu
merators to make a new numerator.
ply the denominators

nu

Then we multi ‘
to make a new denominator.

........ 2

Let's shade in the top half of
our original quarter. This
part is one half of a quarter, and
also one eighth of the whole. So

we can say that /2 x 1/a=1/s.

1
2

y the

Multiply the
numerators together

N
(@)
N

X

X

(@)}

Multiply the
denominators together

Multiply the
numerators together

SIS
w|N

Multiply the
denominators together
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Dividing fractions

Dividing a whole number by a proper fraction makes it larger. We can divide
fractions using a fraction wall, but there’s also a written way to do it.

D|V|d|ng by Whole numbers DI'VI'dI'ng by a fraction gives a number._,,_
. that's |, t iginal .
and by fractions hat's larger than the original one 5
What happens when we divide . — o 1
a whole number by a proper 8 T 2 - 4 8 e 2 = ]6
fraction, compared to dividing it o o .
by another whole number? Dividing by a whole number ¢} Dividing by a proper fraction
Remember, a proper fraction is When we divide 8 by 2, the &% When we divide 8 by 1/2,
a fraction that's less than 1. answer is 4. This is what we’'d we are finding how many halves
expeci—that dividing a number  there are in 8. The answer is
makes it smaller. 16, which is larger than 8.
Dividing a fraction by a whole number
Why does dividing a fraction by a whole number give a
smaller fraction? We can use a fraction wall to find out.
] ° — l ° —
7+2="7 7 +~3 ="
)
1 whole 1 whole |
| al a2 a2 a2 a2 a2 ’
| 2 I 2 4 4 4 4
K 1 1 1 L T T Y (Y (R
2 2 Y Y 12112 121212 12]12(12 12 |12 |12 |12 |
R — R —
. When a half is divided into two equal One quarter can be divided into
“*-... parts, each part is a quarter of the whole “*-.... three, to make three twelfths
We can think of /2 + 2 as “one half shared ) Now let's try /4 + 3. On the fraction wall,
. between two.” The fraction wall shows that if &% we can see that when one quarter is divided
we share a half into two equal parts, each new into three equal parts, each new part is one twelfth
part is one quarter of the whole. of the whole.

| 1 1T« — 1
7 v 2=7 7 +v3=13



NUMBERS ¢ DIVIDIN

G FRACTIONS 57

How to divide a fraction by a whole number

There’s a simple way to divide a fraction by a
whole number—by turning things upside down!

Look at these calculations. Can

you see a pattern? We can make
the denominators of the answers by
multiplying the whole numbers and
the denominators together. We can
use this pattern to divide by fractions
without using a fraction wall.

N

Let's work out 1/2 + 3. First,
we have to make the whole
number into a fraction.

To write the number 3 as

a fraction, we make 3 the
numerator over a denominator
of 1, like this.

% Next, we turn our new The =+ sign

' fraction upside down and
change the division sign into
a multiplication sign. So our

calculation is now 1/2 x 1/3.
The

= Now we just have to multiply
w the two numerators, then
the two denominators, to get

the answer, 1/e.

TRY IT OUT
Division revision

Now it's your turn! Try out your fraction division skills
with these tricky teasers.

Answers on page 319

If we multiply the
original denominator
by the whole number,
we get the new

8 -— l . denominator
= 16 G .
2 - 1
- 6
If we multiply 4 and 3
3 — l . together, we get 12
= 2. '

The whole number
becomes the numerator

When we write a whole number as a
_-fraction, the denominator is always 1

The denominator becomes the numerator

changes to a x sign

3
1

numerator becomes ...
the denominator e .
— 1 1T - 1
3 = 72X3 = 3

O%:2=? Oh:+5="7

Oy+3=? O%h+4="
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Decimal numbers

Decimal numbers are made up of whole numbers and fractions of numbers.
A doft, called a decimal point, separates the two parts of a decimal number.

Decimals are useful when we want to make On the scoreboard, the digits to the left of the
accurate measurements, such as recording decimal point show whole seconds. The digits
the runners’ times in this race. to the right show parts, or fractions, of a second.

Decimals are fractions, too!

The digits after the point in a decimal number are just another way of
showing fractions, or numbers less than one. Let's find out how they work.

Tenths . 0 6 The 7 in the
If we put 2740 into place-value columns, v tenths column
the whole number 2 goes in the ones column Zﬁ = 2 7/ c stands for %o

and the 7 in the tenths column to stand for
7ho. So we can also write 2740 as 2.7.

This 2

Hundredths o 1 N St”"zds

Now let's do the same with 272A00. ° - cfor %00
When we put all the digits into their 712 — 2 7 2<’ """
place-value columns, we can see that 100 :
272A00 is the same as 2.72.

This 1 stands
for Y1000 ...
Thousandths 0 1 il L
' 721
Finally, when we put 27214,000 72 K

info place-value columns, we see that
27214000 is the same as 2.721.

1
N

1,000 7/ 2 ]
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Fractions go to the right : Fraction converter

25A00is 0.25.

Here is a table of some of the most

Decimal

0.001
0.01

------------------------

The 5 in the

tenths column

.. means “five-tenths”

L
100

5

Whole numbers.................. .- of the decimal point
ﬁ;""dto the /Ieﬁ ,ot B : common fractions and their
€ decimal poin “AA a1 : : equivalent decimal fractions.
1ST 4491 SEC
e decima L : Fraction
e decimal.........cccooveeeess” :
point separates 2ND 44 . 9 8 SEC 1
whole numbers 1000
from fractions 1
100
3RD 4 5 o 2 4 SEC .
10
1
5
1
4
1
3
1
2
3
4
Rewriting fractions as decimals
To rewrite a fraction as a decimal, we first turn it into an
equivalent fraction in tenths, hundredths, or thousandths.
We do this by finding a number we can multiply by the
fraction’s denominator to make it 10, 100, or 1,000. The numerator is
........... multiplied by 5
Y2 is the same as 0.5 x 5k
We can change V2 info 30 by 1 7 5 0 W 8
multiplying the numerator and — = e — v
denominator by 5. When we put '|O 0 . 5
5ho into place-value columns, we A
get the decimal fraction 0.5. X Sl-‘ _.The denominator is
e " multiplied by 5
Va is the same as 0.25 x 25 :
We can change Va into 25400 1 F sl 25 0 10
by multiplying it by 25. When we — = e = 2
put the new fraction into place- 4 ]OO . a
value columns, we see that \xES)

2%00 is the

“....same as 0.25
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[ ]
When we compare
omparing an
digits with the highest
dering decimals

place values first.
When we compare or order decimals, we use what we know about

-----

place value, just as we do when we compare whole numbers. )
Comparlng 0 1 1 The 0 a1 1 .5is greater
decimals 10 100 placeholder, O . than 1 so
When we compare O ] zero, tells 2 6 ] 2.65 is the
decimals, we compare \C us there are Y~ larger number
the digits with the 0 0 1 o tenths 2 6 5

highest place value

first to decide which 9 0.1is greater than 0.01 ) 2.65 is greater than 2.61
number is larger. ¢ The digits in the ones column are &% This time we have to compare

the same, so we compare the digitsin ~ the hundredths columns to find
the tenths column to find that 0.1is the  that the greater number of the
greater number. two is 2.65.

We compare the digits .
in order, starting with

Ordering decimals

On page 22, we found out 7 : the most significant
how to put whole numbers ' " .
in ordgr. Ordering decimals July temperatufeosc -_ T 70 .
works in the same way! CITY TEMP
‘ Vork 25.01 Athens 2 09 3 ]
New
7 :
sy >0 W caro 2 9.1 3
\ .
. .. Athens 2 261 ' New York 2 5 O ]
‘ 1
town
| Cg” eo 5913 || Sydney [ |l -
air
‘ Capetown ] 4 6 ]
| Let’s help sun-loving Kloog choose a vacation ) To find the greatest number, we compare each
© hot spot by putting his list of cities in order, with &= number’s most significant digit. If they are
the highest temperature first. As with whole the same, we look at the second digits, and then, if
numbers, we order decimal numbers by necessary, the third and so on. We keep comparing

comparing their significant digits. until we have ordered the numbers.
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Rounding decimals

We round decimals in the same way as we round whole
numbers (see pages 26-27). The easiest way to see how
it works is by looking at a number line.

1.3 is closer to 1 than 2,
so we round it down

.....
.o

Rounding to one

This means that we round a
decimal to the nearest whole
number. So 1.3 is rounded down

The rounding rule for decimals
and whole numbers is the same:
digits less than 5 are rounded
down, and digits of 5 or more
are rounded up.

7

1.7 is closer to 2 than 1,

so it's rounded up ...,

=

13

to 1and 1.7 is rounded up fo 2. J{ i Ji f {
1

Digits 4 or less are
rounded down

eee
. N

Rounding to tenths

This means that we round
a decimal number to one digit
after the decimal point. So

P f f F
{ ’ 2 t i
1.7 2

Digits 5 or more
are rounded up .....

P

1.12 rounds down to 1.1, and
1.15 rounds up to 1.2.

=
-

.....
.o

E [ i
t é t

{ !

{
112 113 114 115 116 117 118 119 12

Rounding to hundredths S el to 12w
Rounding to hundredths .
gives us a number with two
digits after the decimal point.
So 1.114 rounds down to 1.11 _f gf § i f § § § § § E
and 1.116 rounds up to 1.12. 111 1111 1.112 1.113 1114 1.115 1116 1117 1.118 1119 112

TRY IT OUT

Decimal workout

Here's a list of the racers’ times for the slalom skiing
race on Megabyte Mountain. Can you round all their
times to hundredths, so there are two digits after the
decimal point? Who had the fastest time?

Answer on page 319
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Addlng decimals

We add decimals in the same way as we add whole numbers—
turn to page 87 to find out the written way to add decimals.

Let'sadd 4.5 and

7.7.To help us see
how adding decimals
works, we'll show the
calculation using
counting cubes.

First, let's add

the tenths from the
two numbers: 0.5 + 0.7.
This gives us 120, or 1.2.

Now let's add

the two whole
numbers, 4 and 7,
together to make 11.

Now we can

add our two
answers, 1.2 and 11,
together to get the
final answer, 12.2.

We have found that

45+77=122.
When we write the
calculation, it looks like
this—go to page 87 for
more about adding
decimals in this way.

i

NEEE

0

-+
o
7.7

EEEEEEE

... Each light blue block is one tenth

45+7.7="

A dark blue strip is one, made up of ten tenths

We exchange ten tenth

% cubes for a ones strip
: & ¢
-+ 1= f. o 05+07=12
0.3 0.7 12 JRTTITIN We exchange ten one
strips for one ten block
4 7 n
------------------- We hav ten, two
; L | on:s, Zniiot’:Veo te:nths
or 1T+12=12.2
5 { F
o "“'ﬁ‘""“ 1.2 12.2
T ]o 1
4 .5
7.7 so L A5+77=122
I @ . %
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Subftracting decimals

When we subtract decimal numbers, we use the same method
as we do for whole numbers.

.- Eight ones and two tenths make 8.2 We are taking away four

. L e
Let'stry the calculation  HEEEEEEE @ .7 ones and seven tenths from
8.2-4.7.We'll use the L our original number, 8.2
counting cubes to help us
see what happens. m - =7 or 82 - 47 - ?
w
8.2 4.7

First, let's subtract 0.7, One of the ones block is exchanged for ten tenths

o
the decimal part of 5
4.7, from 8.2. We exchange =
a ones strip for ten tenth . — =
cubes so we can take gm
away seven tenths. The L
8.2 0.7 7.5

answer is 7.5. : T e After we remove seven
tenths, we have seven
ones and five tenths left

or 82-07=75

TEEEES

Now let’s subtract 4,
the whole number, :
’ | ]
from 7.5. When we remove EJ — | = g or 75 - 4 - 35
four of the ones strips, we 0 :
have 3.5 left. - -
7.5 A 4 35 T .There are three ones
... Now we take away " and ﬁve tenths Ieft
S082_47=35 four ones from our

number, 7.5

SO 82-47=35

We can write the
calculation in columns, like
this. Find out more about —
column subtraction on
pages 96-97.

w .bpd\‘o
O I DN 3~

Over to you! o 02+39="7 o 456 -21.2="

Find out how much you've learned

by trying out these calculations. e 102 +£216=" o 067 -758="

Answers on page 319
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Percentages

Percent means “per hundred.” It shows an amount
as part of 100. So 25 percent means 25 out of 100.
We use the symbol “%" to represent a percentage.

A percentage is g
special type of fraction.

Parts of 100 By
A percentage is a useful way of comparing ,f
quantities. For example, in this block of e

100 robots, the robots are divided info
different color groups according to
the percentage they represent.

1%

There is only one green robot
out of a total of 100. We can write
this as 1%. This is the same as
1/100 or 0.01.

10%

In the yellow group, there
are 10 robots out of 100. We can
write this as 10%. This is the
same as 10 or 0.1.

50%

There are 50 robots out of
100 in the red group. We can
write this as 50%. This is the
same as /2 or 0.5.

100%

All the robots added
together—green, gray, yellow,
and red—represent 100%.
This is the same as 100/100 or 1.
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TRY IT OUT

Shaded parts

These grids have 100 squares.
What percentage is shaded
dark purple in each grid?

Answers on page 319

NUMBERS » PERCENTAGES
VT 5 O 50 50 O T O O A Y o
EEEEEEEEES ENEEEEEE EEEEEEEEE
EEEER AEEEEEEE EEEEEEEEE
ENEEEEEE EEEEEEEEE
T ) G G A
ANEEEEE EEEEEEEEE
ANEEEEE EEEEEEEEE
ANEEEEE EEEEEEEEE
1150 £ I D i
EEEEEEE EEEEEEEEE

Percentages, decimals,
and fractions

We can use a percentage, decimal,

and fraction to write the same number.
Some of the most common percentages
are listed below, together with the decimal
and fraction equivalents. You can find out
more on pages 74-75.

Percentage Decimal Fraction

1% 0.01 =
5% 0.05 >
10% 0.1 -
20% 0.2 +
25% 0.25 e
50% 0.5 +
75% 0.75 3
100% 1 -
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Calculating percentages

We can find a percentage of any total amount, not just 100.
The total can be a number or a quantity, such as the area of
a shape. Sometimes we might also want to write one number
as a percentage of another number.

Finding a percentage
of a shape

On pages 64-65, we looked at

percentages using a square grid
divided into 100 parts. But what if
a shape has 10 parts or even 20?

Take a look at this example.
There are 10 tiles altogether. What
percentage of the tiles have a pattern?

The whole amount of any shape

is 100%. To find the percentage
represented by one part, we divide
100 by the number of parts (10). This
gives us 10, so one tile equals 10%.

#) We multiply the result (10) by

%’ the number of patterned tiles (6).
This gives us the answer 60. So, 60%
of the tiles have a pattern.

TRY IT OUT

Working it out

Here are several shapes.
What percentage of each
shape has been shaded

a dark color?

Answers on page 319

There are 10
e equal parts

--------------- Each tile is
worth 10%

number of tiles

10 x 6 = 60
... 60% have
a pattern

A
\ 4
&

A A»
V @79

13
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Finding a percentage of a number

We can also use percentages to divide a number into parts. There’s
more than one way to do this, but one method is to start by finding 1%.

% Let's find 30% of 300. 30% of 300 =7

% First, we need to find 1% of 300, so . —
£~ we divide the 300 by 100. 300 - ]OQ =3

67

A percentage is
just another way of
writing a fraction.

BT Divide the total
amount by 100

) Next, we multiply the answer by
% the percentage we need to find. 3x30=90

This gives us the answer: 30% Of 300 =90

©" 30% of 300 is 90.

The 10% method

In the example above, we began by finding 1% of the
total. Sometimes we can get to the answer more quickly
by first finding 10%. This is called the 10% method.

9 In this example, we need 0, =7
. to work out 65% of $350. 65 /0 Of $35O o

# We need to find 10% of $350,

&% so we divide the amount 350 +10 =35

by 10. This gives us 35.

@) We know that 10% is 35, so 60% 6 x 35 =210
%" will be 6 groups of 35.

/M We've found 60% of 350. Now we just
“" need another 5% to get 65%. To work .0 _
out 5%, we simply halve the 10% amount. 35+2=17.50

TRY IT OUT

10% challenge

Time yourself and see
how quickly you can
work out the following
percentages:

0 10% of 200
9 10% of 550
0 10% of 800

Answers on page 319

Now add 60% and 5% to find 210 + 17.50 = $22750

65%. So, 65% of $350 is $227.50.
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Percentage changes

We can use a percentage to describe the size of a change in a
number or a measurement. We might also want to work out how
much an actual value has increased or decreased when we
already know how much it has changed as a percentage.

Calculating a percentage increase - Calculating a percentage decrease
e Ul _—p
@ = |@—=]

;1/ P Sira '/‘/ _‘ ;ﬂ | ) - *voar / | /@
—— ] ls gk
- S
| This snack bar used to weigh 60g but it's now  : 8 Here’s another snack bar. It used to contain 8g
" 12g heavier. What is the percentage increase  : © of sugar. To make it healthier, it's now made
in the bar’s weight? - with 2g less sugar. Let's work out how much the
- amount of sugar has decreased as a percentage.
129 = ?% of 60g : 29 =?% of 8g
) First, we divide the increase in weight : @ The first step is to divide the decrease in the
= by the original weight. This is 12 + 60. . &= amount of sugar by the original amount.
The answer is 0.2. : Thisis 2 + 8. The answer is 0.25.

The original e Divide the size of

The amount ... ... amount : the change by the

original amount
of the change < g

12+ 60 =0.2 ; 2+8=0.25
) Then we multiply the result by 100. So we need @) To turn this result info a percentage, we just
% to work out 0.2 x 100. The answer is 20. . & multiply 0.25 by 100, giving us the answer 25.
0.2 x 100 = 20 | 0.25 x 100 = 25
) This means the new bar weighs 20% more i | This means the bar now has 25% less sugar.

= than it did before.

12g = 20% of 60g i 29 = 25% of 8¢
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Turning a percentage increase
into an amount

One year ago, this bike cost $200. Since then,
its price has gone up by 5%. How much more
does it cost now?

5% of $200 =7

) First, we need to find 1% of 200. All we need to
&% dois divide 200 by 100. Remember, we looked

at dividing by 100 on page 136. The answer is 2.

The original 200 + 100 = 2

) We want to find 5%, so we multiply the value
% of 1% by 5. This is 2 x 5, and the answer is 10.

1% of the a0 o 5 — 1)

original price

/) This means the bike now costs $10 more
" than it did a year ago.

5% of $200 = $10

TRY IT OUT

Percentage values

In a sale, these items have

been reduced in price. Can you
work out the new prices? To work
out the new price, calculate the
decrease in price and subtract

it from the original price.

Answers on page 319

A coat priced at
$200 has been
reduced by 50%.

- Turning a percentage decrease
- into an amount

30°/°

/ \ off

| Now take a look aft this bike. It used to cost
- © $250, but its price has been cut by 30%. If we
- buy the bike now, how much money will we save?

30% of $250 = ?

@) Just as in our example with the other bike,
: 4% the first step is to work out 1% of the original
- price. This is 250 + 100. The answer is 2.5.

250 +100=2.5 7o

F~ 250

- @ Now that we know what 1% is, we can find
! 30% like this: 2.5 x 30 = 75

25x30=75

/0 This means the price of the bike has
“" dropped by $75.

30% of $250 = $75

b

This T-shirt has
been reduced
by 10%. It was $15.

These shoes were
$50 but have been
reduced by 30%.
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Ratio tells us how much we
have of one amount
compared 0 another amount.

Ratio

Ratio is the word we use when we compare two
numbers or amounts, to show how much bigger
or smaller one is than the other.

Let's look at these seven

ice-cream cones. Three are
strawberry and four are chocolate,
so we say that the ratio of strawberry
to chocolate cones is 3 to 4.

0 s
.........................................................................................

AABAAA
3:4

The symbol for the ratio between
two amounts is two dots on top
of each other, so we write the ratio of

RATIO OF STRAWBERRY TO CHOCOLATE CONES IS
strawberry to chocolate cones as 3:4.

----------------------------------------------------------------------------------------------------------------------------------------

Simplifying ratios
As with fractions, we always simplify ratios when we can. We do this by

dividing both numbers in the ratio by the same number. Simpliy the rati
by dividing both
........ numbers by 10
40 g puffed rice -
cereal

50 g chocolate

40:50 =

In this recipe, 409 of puffed

rice cereal, plus 509 of
melted chocolate, makes six
mini treats.

For every 409 of cereal

we use, we need 509 of
chocolate. So the ratio of cereal to
chocolate in the recipe is 40:50.

4.5

To simplify the ratio, we

divide both numbers by
10 to make a ratio of cereal to
chocolate of 4:5.
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Proportion tells us how
much we have of
something compared
to the whole amount.

Proportion

Proportion is another way of comparing. Instead of comparing
one amount with another, as with ratio, proportion is
comparing a part of a whole with the whole amount.

Proportion as a fraction

We often write proportion as a fraction. Here are
10 cats. What fraction of them is orange?

Four out of the 10 cats are orange.
So, orange cats make up four tenths
(4/10) of the whole amount.

We simplify the ..-
We simplify fractions if we can, so we fraction by 4 ~ 2 i Four of the
divide the numerator and denominator dividing both — = e— 10 cats are
of 410 by 2 to make it /5. numbers by 2 10 N orange
+2
So, the proportion of orange in the PROPORTION OF ORANGE CATS = 2
5

whole group, written as a fraction, is 2/s.

Proportion as a percentage

Percentages are another way of writing fractions,
so a proportion can be expressed as a percentage,
too. What percentage of the cats is gray?

There is one gray cat out of 10, so the
proportion as a fraction is /0.

To change /10 into a percentage, we We mf{ke an.
rewrite it as equivalent hundredths, equivalent

so 1/10 becomes 10/100. fraction by
multiplying both

numbers by 10

"

We know that “ten out of one hundred

is the same as 10%, so the percentage PROPORTION OF GRAY CATS = 'I Oo/
of gray cats in the group is 10%. Y
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. We can use scaling 1o
SC O | I n change numbers, amounts,
or the sizes of objects
or shapes.
Scaling is making something larger or smaller while .
keeping everything in the same proportion—which means

making all the parts larger or smaller by the same amount.

Scaling down

A photograph, like this robot selfie, is a
perfect example of scaling down.

In the photo, the robot looks the same,
but smaller. Every part of him has been
reduced in size by the same amount.

The robot is 75 cm tall in real life. In E
the photo, he is 15cm tall. So, he is S Width
five times smaller in the photo. ’ 8cm

HEIGHT 75cm

The robot’s body is 40 cm wide. In the p
photo, it's 8 cm wide, which is five v ‘
times smaller than in real life.

A
y

T R R

Scaling up

Scaling up is making every part of a thing larger. We can scale up Ziafir:ivt?t:;eoo\g

amounts as well as objects and measurements. Multiply both of chocolate and
er.Chocolate ¢ amounts by two 80y of puffed rice

U
-
Q
X
N
1

B EE 1009 g,
Puffed 9 ?9 809 “!

rice....,

v ?  40Qgx?2

409 ?9
MAKES 6 CAKES MAKES 12 CAKES
On page 70, we saw a recipe for six We know that 12 is 2 times So, to scale up a
chocolate treats. To make 12, we'll 6. So, if we multiply both recipe, we need to
need more ingredients. But how much ingredients by two, we can multiply all the ingredients

more of each? make twice as many treats. by the same amount.
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Scale on maps

Scaling is useful for drawing maps. We couldn’t use a life-size map—it would
be too big to carry around! We write a map scale as a ratio, which tells us how
many units of distance in real life are equal to one unit on the map.

in the map to
the right

. -
Tkm 2km 3km

1cm:1km

On this map, 1cm represents Tkm in real
life. We can see the whole island, but not in
much detail.

......................................................................

Scale factors

A scale factor is the
number we multiply or
divide by when we
scale up or down.

2.8cm

If we scale something by a factor of 2, we make
it two times larger. So this triangle with sides of
2.8 cm becomes a triangle with sides of 5.6 cm.

TRY IT OUT

How tallisa T. rex?

This scale model of a T. rex has a scale factor
of 40. If the model’s height is 14cm and its
length is 30 cm, can you work out the height
and length of the real dinosaur?

Answers on page 319

.This part of the

" Iisland is shown

SCALE FACTOR: -2

g L
L The scale bar
g ﬂ tells us that
T1cm on the
map stands
for 100 m
SCALE e -..in real life
__ |0 100m m m 300m
1cm:100m

This time, Tcm on the map stands for 100 m.
We can see lots of detail, but only on a very
small part of the island.

..................................................................

All three sides
have doubled
in length

5.6cm

If we scaled the triangle back down to its
original size, we would say is was scaled by
a negative factor of —-2.

\

A

LENGTH 30 cm

HEIGHT 14 cm

SCALE 1:40
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Different ways to

percem‘oges ared
ond we can express one

describe fractions | e

Decimals and percentages are just different ways of
describing fractions. Ratio and proportion can be
written as fractions, too.

Proportion as a fraction, 12 out of 20
a decimal, or a percentage roses are pink
Look at these 20 roses. There are 12 pink and 8 red

roses. Let's describe the proportion of pink roses as
a fraction, a decimal, and a percentage.

@@ As a fraction @ As a decimal @% As a percentage

¥ There are 12 pink roses out &% If we rewrite 35 as equivalent & If we rewrite é40 as

of a total of 20 roses. So, the tenths, we get ¢40, which is the hundredths, we get ¢%00, which
proportion of pink roses is 1%/20 same as 0.6. So, 0.6 of the group  can also be written as 60%.

or, if we simplify it, ¥s. consists of pink roses. So, 60% of the roses are pink.

PROPORTION OF PINK ROSES

ul|w
]
o
o
I

60%

aaaaaaaaaaaaaaaaaaaa . «'44:!«@‘.1-:D~>!4vns@9(~ar7’yiae'vnon-lwf~~>v~rsw9«30!4‘»-n-:»wnt'aeaq‘335&640"6:"»“7“7"-“""

Ratio and fractions

On page 70, we learned how to write ratios using two dots oy ol : &
between the numbers. But we can write ratios as fractions, too. ef 1
*’i'n Now we have three roses We can also write this ratio - iy ?

Il and 12 daisies. We write the aéi« as 312 or Ya, which means i’ ™ &
ratio of roses to daisies as 3:12, that the number of roses is a - A

then simplify it fo 1:4. quarter of the number of daisies. { = =

... The first number in the ratio
becomes the fraction’s numerator

5 \
3 : ]2 or '| : 4 — 'I% or % The second number in the ratio

becomes the fraction’s denominator

RATIO OF ROSES TO DAISIES
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DIFFERENT WAYS TO DESCRIBE FRACTIONS

Common fractions, decimals, and percentages
This table shows the different ways we can show or write the same fraction.

Part of a Part of
whole a group
TRY IT OUT

How much do you know?

Try these baffling brainteasers and
see if you can get 100% right!

Answers on page 319

Fraction
in words

ONE TENTH

ONE EIGHTH

ONE FIFTH

ONE QUARTER

THREE TENTHS

ONE THIRD

TWO FIFTHS

ONE HALF

THREE FIFTHS

THREE QUARTERS

Fraction
in numbers

1
10

1
8

u~.|—-

S|

w|—n

Write 0.35 as a
fraction. Don't

forget to simplify it.

Decimal

0.1

0.125

0.2

0.25

0.3

0.33

0.4

0.5

0.6

0.75

Write 3100 as a
percentage,

then as a decimal.

75

Percentage

10%

12.5%

20%

25%

30%

33%

40%

50%

60%

75%

Write the ratio
4.6 as a fraction.

Now simplify it.
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Addition

When we bring two or more quantities together to make a
larger quantity, it's called addition or adding. There are two

ways to think about how addition works.

It doesn’t matter which
way you add numbers

together. The answer
will be the same.

This symbol means

i
1.
©

What is addition?

Look at these oranges.
When we combine

6 oranges and 3 oranges,
there are 9 oranges all
together. We can say we
have added 6 oranges
and 3 oranges, which
equals 9 oranges.

add or plus

Combining 6 oranges and

3 oranges gives us 9 oranges ..,

i This symbol
means
equivalent to,
or equals

----------------------------------------------------------------------------------------------------------------------------------------

Adding works in any order

It doesn't matter which way we add amounts.
The total will be the same. We say that
addition is commutative.

o -
o o

Look at this
calculation. It says that
if we add 2 to 5, we get 7.

Now let’s switch the

numbers around on the
left-hand side of the equals
sign. It doesn’t matter which
order we add numbers, the
total will be the same.

The ancient calculator

The earliest type of calculator was
the abacus, used in ancient Egypt,
ancient Greece, and other places
around the world. The abacus
helped people calculate amounts,
with beads on different rows used
to represent different numbers, like
ones, tens, and hundreds.
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Adding as counting alll

We can think of addition as combining two or more
amounts into a single amount and then counting
them. This way of adding is called counting alll.

.. 7 balloons
. all together
“. 5 blue

7 balloons
'2 orange
balloons

Look at these balloons. Now the robot has 3 So,2+5=7

The robot has 2 balloons in combined, or added, the
one hand and 5 in the other. balloons by putting them all

together in one hand. We can
work out the total simply by
counting them all. There are 7.

Count on 1 more
. from 5 to get 6

Adding as counting on

There is another way to think about addition.
To add one number to another, we can simply
count on from the larger number in a series of

steps that's equal to the smaller number. This is T o . '
called counting on. First, he counts on by adding the first

red box to get 6.

----- 5 blue
boxes 2 red
boxes ~ Count on 1
) L more from 6
ol
This time the robot is adding 5 blue Then he counts on again by adding
boxes and 2 red boxes. He can do this the second red box to get 7.

by counting on from 5.

5-|-2:? 5+2=7
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Adding with @

You can use number lines fo

n U m b e r I i n e work out both addition and

subtraction calculations.

Doing calculations in your head can be tricky. We can use
a number line to help us with calculations, including addition.
It is most useful for calculations with numbers up to 20.

Let's use a number line to . ,
find out the answer when 4 oI 3 - ? The line does.",t ’.mve
to be neat—it's just

we add 4 and 3. to help you count

First, we draw a line and ﬁ 1 } | —+—

mark it with numbers o) 1 2 3 4 5 6 7 8 9 10

from 0 o 10. Start counting at 4

This calculation starts with | ‘ | P

the number 4., so first find o y 2 3 4 5 6 7 8 9 10
4 on the number line.
3 .- Stop counting

m T at 7
We need to add 3 to 4, | | | ! ] A [ |

so next jump 3 places to
the right. This takes us to 7.

----------------------------------------------------------------------------------------------------------------------------------------

Making leaps Jump 2 groups of 10 ... 0 4 10 - 20
Some calculations involve Jm o
using larger numbers. 1 ; : ‘ ‘ : ; N |

We can still use a number | |
line—we just have to O 10 20 30 40 50 60 70 80 90 100

make bigger jumps to find Let's use a number Starting with the bigger 3 S020+50=70
the answer. line with larger number, we just have to

numbers to find 20 + 50.  jump 2 groups of 10 along our
number line. The answer is 70.
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Adding with @
number grid

To add numbers up to 100, you can also use a number grid,
or 100 square. This shows the numbers from 110 100 in rows
of 10. You can do calculations by jumping from square to square.

“ Look at this number grid. We can use it to
' add numbers in two stages. To add 10,

we simply jump down to the next row,

because there are 10 numbers in each row.

56 + 26 ="

1 s s 7 o
12 13 14 15 16 17 18 19 20
21 22 23 24 25 26 27 2829730
31 B 33 [ 35 S _._3'7""'..38 39 40
41 42 43 44 45 4(3_.-.-"' 47 48 49 50
51 52 53 54 55,56 5758 59 60
61 62 63 64 65 6(3,..--""87 68 69 70
772 73 74 7576 77 78 79 80.-
81 82, 83..84..85 86 87 88 89 90
91 92 93 94 95 96 97 98 99 100

56 + 26 = 82

81

Number grids are useful for
calculations with numbers
up 10 100 that are 'mcky. to
work outond number line.

e

2

T

) Toadd 1, we jump 1square to the right.
&% When we get to the end of a row, we
move down to the next row and keep
counting from left to right.

™) Let's add 56 and 26 using
%' this number grid.

/) The addition starts with 56,
" so let's mark it on the grid.

I> There are 2 groups of 10
& in 26, so we need to jump
down 2 rows. This takes us to 76.

£ Now we add the 6 ones from
% our 26 by jumping 6 squares

_..to the right. This takes us to 82.

“» 5056 + 26 = 82
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Addition facts

An addition fact is a simple calculation that you remember without having to
work it out. Your teacher might also call this a number bond or an addition
pair. Knowing simple addition facts will help you with harder calculations.

0+10=10 <. 1+1=2
1+9 =10 2+2=24
Compare this
2+8 =10 fact with the 3+3=6 ©
last one
3+7 =10 4+4=8 i
- 4+6 =10 5+5=10 These facts
_ should be easy
- 5+5=10 6+6=12
6+4 =10 This s like 7+7=14 "
_ the first fact— or
7 + 3 = ]o the numbers 8 ar 8 = ]6
are just in a
8 + 2 = 10 different order 9 ar 9 = ]8
9+1 =10 10+10 = 20
10 +0= 10 G
These are called the addition facts for These addition facts are all doubles. We
10, because the answer is always 10. call them the addition doubles to 10 + 10.

This time, the answers are different.

TRY IT OUT

Using addition facts ©60+40=" ©O01+09="

Can you use the addition facts for 10

and the addition doubles to 10 + 10 9 700 +700=" 9 70+30="
to work out the answers to these

calculations?

©20+80=? @ 4000 + 4000 ="

Answers on page 319
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Partitioning for
addition

Adding numbers is often easier if you split them into numbers
that are easier to work with and then add them up in stages.
This is called partitioning. There are a few different ways to do it.

Partitioning means
breaking numbers down
and then adding them
fogether in stages.

‘l Let's add 47 and 35. 47 + 35 _ fP

To help with the tricky numbers, we can

put the numbers on a grid and label the ! © ! 0 ! ©
columns to show their place values. N/ + ElES = | ?
T 0 T 0 T 0

We start by adding the tens together
and writing the answer to the right of 4 0 + 3 0 = / 0
the equals sign: 40 + 30 =70

T 0 T 0 T 0
4 And next, we add the ones together: 7 + 5 =12 7 + 5 = 1 2
: » : T 0
» Now it's easy to recombine our two Recombine the tens - B
answers fo get the total: 70 + 12 = 82 and ones to find the total 8 2
By partitioning the numbers, we‘ve found _
that 47 + 35 = 82 47 + 35 - 82
Parﬂﬂoning Using ] Let's add 80 and 54. 80 + 54
multiples of 10 _ .
. 80 is already a multiple of 10, butwe can — 80 + 50 + 4
Another way fo partition break 54 into two parts like this: 50 + 4
is to split just one
number, so it's easier 3 Now we can add 50 to 80 to make 130. = 130 + 4
to add on. It often helps
fo split one number info Now we just add 4 to 130 to - ] 34

a multtiple of 10 and givetheanswer134. .. .
Onother number .........................
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Expanded
column addition

To add together numbers that have more than two digits, we can use column
addition. There are two ways to do it. The method shown here is called expanded
column addition. The other method, column addition, is shown on pages 86-87.

Let's add 385 and 157 using expanded 3 85 + 'I 57 — ’,)

column addition.

Start by writing the two numbers out el 0 . _
like this, with digits that have the 3 8§ pHE T Write the
same place value lined up one above the ;’:"Zi;rs ;‘.’ »
other. It might help you to label the place + ] | wi?h thz ;gle
values, but you don’t have to. place va/Zen;re
lined up like this
Now we're going to add each of H T 0
the digits in the top row to the 2N 8 N .. Start by adding
digits beneath them in the bottom row, i the ones together
starting with the ones. 4+ ] 5 7
When we do
ded column
First, add 5 ones and 7 ones. The H T 0 O;ﬁ)‘gg it's important
answer is 12 ones. On a new line, o 8 B 0 line ulp the digits by
write 1in the tens column and 2 in the ; lues.
their place valu
ones column. + 1 > 7
Write the 7 1 2

answer below
the answer line :
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When we add together H
the 8 and 5, we're 3
actually adding 80 and 50.
The answer is 130. On a new -+ ]7

Expanded column addition
is just like partitioning—we

line, write 1in the hundreds
column, 3 in the tens column

w — | OV 00 ~
O N IN O o

and zero in the ones column. 1 break fricky numbers info
{ ones, fens, and hundreds.
Add the tens :
together
Next, we're going to add T
the hundreds together. =i 8 B5
We add 100 and 300 to give
400. On a new line, write 4 in S 1 S
the hundreds column, 0 in the
tens column, and 0 in the ; 1 2
ones column. ] 3 0 TRY IT OUT
Add the hundreds ZiC ) Add it up
together Now that you've learned this
useful method for adding difficult
numbers, why don't you give
these calculations a try?
Now that we've added H
the digits in the bottom 3
row to the digits in the top 1
row, we add the three lines +

in our answer together:
12 + 130 + 400 = 542

I
BV

© 547 + 276

€ 948 + 642 =2

lines in the

N O W—|0U1 0~
N | OO N N OCo

1
Add the three :\l- 4
5

answer together ...

© 7256+4715="

8 So 385 + 157 = 542 Answers on page 319

385 + 157 =542
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Column addition

Now we're going to look at another method of column
addition. This is quicker than expanded column addition
(pages 84-85) because instead of writing ones, tens, and
hundreds on separate lines, we put them all on one line.

Once you understand
how to do column
addition, you can use
it for any addition
calculation involving
large numbers.

Let’s use column addition to add
2,795 and 4,368. 4,368 + 2,795 =
Start by writing both numbers on a Th  H T o[- - Ploce the |
place-value grid, with the larger 4 3 6 8"‘ + Place the larger
number above the smaller number. If ::mber:bo"e
you need to, label the columns. + 2 7 9 § ¢ smatier one
Now we're going to add each Th H T 0
number in the bottom row to the
number that sits above it in the top 4 3 6 8
row, starting with the ones. + 2 7 9 54
“ Start by adding
the ones
First, add 5 to 8. The answer is o RGN enl
13. Write the 3 in the ones 4 3 14 8
column. The 1 stands for 1 ten, so we ~ Carry the 1 from
carry it over into the tens column to +~ 2 7 9 § 13 into the tens
add on later. C‘Z":}’)"" tot"‘id on
3 at the next step
Next, we add 9 tens to 6 tens. Th H T 0
The answer is 15 tens. Add on the 1 1
1ten we carried over from the ones 4 3 6 &
addition to make 16 tens. Write the 6 in + 2 7 9 5
the tens column and carry the 1to the Add the carried 1
hundreds column. 6_- 3 ten to 15 tens, to

make 16 tens
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Now we add 7 hundreds to Th
3 hundreds. The answer is
10 hundreds. Add on the 1 hundred we +
carried over to make 11 hundreds. Write
a 1in the hundreds column and carry
the other 1 to the thousands column.

1 hundred to the
10 hundreds to
make 11 hundreds

T 0]
6 8
o Add the carried
6 3

Finally, we can add the thousands. Th
Add 2 thousands to 4 thousands. 14 1
The answer is 6 thousands. Add on
the 1thousand carried over to make + ?2
7

i © The total of the
6 8 numbers in the
thousands column
9 5 is less than 10,
7 thousands. Write the 7 in the
thousands column. 6 3

so we don't carry
. any numbers

850, 4,368 + 2,795 =7,163 4,368 + 2’795 — 7,]63

.........................................................................................................................................

Adding decimals

We add decimals the same way we add whole TRY IT OUT

numbers—we just make sure that digits of the .

same value are lined up underneath each other. Can you do it?

Let's add 38.92 and 5.89. Now that you've seen how to do

column addition, can you use it
for these sums?

First, write the larger
number above the smaller
number, making sure to line
up the decimal points. Add +
another decimal point on the
bottom row. If you need to,
label the columns to show

the place value of each. 07,4]3 + ],78] — ?

IS]
S

©1,639 +6,517 ="

LW -
o1 00 o
o0 O s-

O N

Now we can find the 1 [ . o % 1&)
total just like we do
with whole numbers. 3 8 9 2
+ 5.8 9 ©4536+2648="7
3 So, 38.92 + 5.89 = 44.81 4 4 8 '|

Answers on page 319
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Subtraction

Subtraction is the opposite, or the inverse, of addition.
There are two main ways we can think about subtraction— We can Use a number
as taking away from a number (also called counting back) line for subtraction by

T . counting either forward
or as finding the difference between two numbers. or back along the line.

What is subtraction? This symbol When we subtract
Sometimes we reduce a means subtract 2 oranges from 6 oranges

number by another number. ‘ ‘ or minus we are left with 4 oranges .......

This is called subtraction as

taking away. Look at these ‘ ‘ £ ‘ ‘ = ‘

oranges. When we subtract

2 oranges from 6 oranges, ‘ ‘ * This symbol ‘
means equals

there are 4 oranges left.

Subtracting is the opposite of adding

It's easy to remember how to subtract, because it's just
the opposite of addition. With addition, we add numbers
on, and with subtraction we take numbers away. .. To add, we move
=" from left to right
To subtract ....--+-.... ) -4 +4

we move from '

right to left / v \
| | | | |

L

{

| |
( I | [
O 1 2 3 4 5 6 / 8 9 10

Subtraction Addition

Let's use this number line to subtract Here, the 4 has been added to 5, and
4 from 5. This takes us 4 steps back the answer is 9. We have moved the
along the number line to the number 1. same distance from 5 as we did when

subftracting, just in the other direction.

5-4=1 5+4=9
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Subtracting as counting back

One way to think of subtraction is called counting back.

When we subtract one number from another, we are just

counting back from the first number by a number of steps

that's equal to the second number. _ Start at 8

In total, we have counted back 1 1 R
3 places, bringing us to 5 ...-...... ) >

o 1 2 3 4 5 6 7 8 9 10

Look at the calculation 8 - 3 To subtract 3 from 8, we find 3 So8-3=5
on this number line. 8, then count back 3 places.
This takes us to 5.

........................................................................................................................................

Subtracting as finding the difference

We can also think of subtraction as finding the difference
between two numbers. When we are asked to find the
difference, we are really just finding how many steps it Then we count how many
takes to count from one to the other. places we have to move to
reach the first number.
We start at 3, the
second number in
our calculation ..

To find the difference between All we have to do is find 3 on 3 So0,8-3=5
two numbers, we can count up a the number line and see how

number line. Let's take another look ~ many jumps it takes to get to 8.

at the calculation 8 - 3. It takes 5 jumps.

8—3=? 8—3:5
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" These subtraction
uDIracrion 1acts e e oppode
or inverse of the addifion
There are some simple facts that you can learn for facts we looked at on
subtraction fo make tricky calculations much easier.
When you've learned them, you'll be able to apply

them to other calculations.

page 82.

0-0=10 =~ 2 -1=1
0-1=29 4 -2 =2
]O - 2 — 8 6 — 3 = 3
10-3=7 Compare this 8§ —4=4 -«
)  fact with the
| ]O — 4 = 6 last one ]O -5=275
~10-5=5 12-6=6  Thefus
P _ This is similar are the inverses
]O — 6 = 4 to the first fact— ]4 — 7 = 7 of the doubles
. they are part we looked at
]O — 7 = 3 of the same ]6 — 8 = 8 on page 82
family of facts
10-8=2 18-9=9
10-9=1 20-10=10
.’O - ]O = o e -
These are the subtraction facts for 10. As the Here's another set of subtraction facts.
number we subtract gets larger, the difference This time, the second number in each
between the two numbers gets smaller. calculation is half of the first number.
TRY IT OUT

Using subtraction facts € 1000-200=7? @100-30="

Can you use the subtraction facts
above to work out the answers to 0 120-60=" 6 01-0.08="7

these calculations?

©140-70=? @04-02="?

Answers on page 319
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Partitioning for
subtraction

Subtracting numbers is often simpler if you split them into
numbers that are easier to work with and then subtract them
in stages. This is called partitioning. We usually partition just
the number being subtracted.

Let’s subtract 25 from 81 by — 7
partitioning the number 25. 8] o 25 -
To help with the tricky numbers, we can T 0 T 0 T 0
put the numbers on a grid and label the 8 ] _ 2 5 _ 5 N
columns to show their place values. -
First, we subtract the tens i o 7 o i o
from 81: 81 - 20 = 61 8 2 0 _ 5
Next, we subtract the ones from T 0 - 0 T 0
the remaining 61: 61 - 5 = 56
6 1 - 5 = BN 6

By splitting the calculation into two easy _
steps, we've found that: 81 - 25 = 56 8] - 25 — 56

TRY IT OUT

L ] To work out the There were 463 Try partitioning
Pa r’rl’ﬂonlng pI'CICTICG answer, we can flowers and 86 the number 86
There were 463 flowers in the doa suptracﬁon were taken 'awoy, o) into tens ond.o'nes,
. . calculation. the calculation you and subtract it in
field, and Taylor picked 86 of need fo dois: 463 — 86  stages from 463.

the flowers. How many were
left in the field?

Answer on page 319
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Subftracting with
a number line

We have already seen that a number line can help us
with simple subtraction. If we use what we know about
partitioning, we can also use a number line to tackle

When you use @ number \Ene
for subtraction, it doesn't
matter if you count down

from the first number or
up from the second number,
the answer will be the same.

. _p

more difficult calculations. T
.- In all we move 54 places Start at 132,
_|2 + 10 + 10 + 10 + 10 + 10 + 2 = 54

78 ‘ | . || 132

70 80 90 100 110 120 130 140
Counting back
Let's use a number line for
132 - 54. To make it easy to move
along the line, we're going to
partition 54 into three parts.

132 -54="

Starting from 132, we count
back 2 to 130. Next, we
move 50 by making 5 jumps of
10 each, taking us to 80. Finally,

we move another 2 places.

In all, we’ve moved
54 places, and we've
arrived at 78. S0 132 - 54 =78

132 -54=17/8

_Start at 54 and count to the right Stop counting at 132

;"'6+1o + 10 + 10 + 10 + 10 + 10

+ 10 +2 = 78
3 g
o
. Wm |
50 60 70 80 90 100 MO 120 130 140
Counting up This time, we're going to First, we count up 6 places

Remember, we can also start at 54, the second to 60. Then we take 7 jumps

subtract by counting up. This is
called finding the difference.
Let's look again at 132 — 54,

number in our subtraction
calculation, and count up until

we get to the first number, 132.

of 10, and finally another jump
of 2. In all, we've moved 78
places. So, 132 - 54 =78
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Shopkeeper’s addition

People who work in stores often need to work out quickly how much
change to give a customer. They often count up in their heads to
help them work out the correct change. This method of subtracting

is called shopkeeper’s addition.

Peter’s groceries cost $7.35,
¢ and he pays with a $10 bill.
How much change is he due?
We can write this as $10.00 - $7.35

) First, let's add 5 cents to get
ds $7.40.

%) Next, we add 60 cents to
%' take usto $8.

/) Now, we can add $2 to
" take us up to $10.

I Finally, we combine the amounts
« we've added to find the total
difference:

$0.05 + $0.60 + $2.00 = $2.65

4. So Peter is due $2.65 change from
& his $10 bill.

TRY IT OUT

Be the shopkeeper

Can you use the method we've
learned to work out the change for
these bags of groceries?

Answers on page 319

$7.35

$7.40

$8.00

$7.35

$10.00 - $7.35="

+ %005 = $740
+ $0.60 = $8.00
+ %200 = $10.00
+ $%$265 = $10.00

$10.00 — $7.35 = $2.65

ity Y W
Cost $3.24 Cost $17.12 Cost $59.98
Paid for with Paid for with Paid for with
a $10 bill. a $20 bill. two $50 bills.

93
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Expanded
column subtraction

To find the difference between numbers with more than two digits, we
can use column subtraction. The method shown here, called expanded
column subftraction, is useful if you find the ordinary column subtraction
(shown on pages 96-97) difficult.

Let's think of the calculation 324 - 178 as
finding the difference between 324 and 178. 3 24 - ]78 — ?
Start by writing the two numbers out H T 0
like this, with digits that have the same 2 QL .. Write the
place value lined up one above the other. numbers so
It might help you to label the place values, — /] 8 that digits with
but you don’t have to. the same place
value are lined
up like this
Now we're going to add numbers H T 0
that are easy to work with to 178 until 2 4
we getto324. = = .
_ 'l 7 8 L . We are going to
add numbers
to 178 until
we reach 324
First, we add on ones that will take H T 0
178 up to the nearest multiple of 2 4
ten. Adding 2 to 178 makes 180. Write 2 .
in the ones column. Keep track of the — 1 7 8 ,-"/7(7"5 ': Wi/':re :;,e
total, by writing 180 on the right. v t:fg ; Sr:Cfarof ¢
? 180
Next, we add tens. Adding 20 H T 0
to 180 makes 200, the nearest 2 4
multiple of 100. Write the 2 in the tens ..Adding 20 to
column and the 0 in the ones column. — 1 7 8 180 takes the
Write the new total on the right. total up to 200
? 180
2 0 200
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Now we add hundreds. Adding 100 H T 0
takes us from 200 up to 300. Write 3 2 4
the 1in the hundreds column and the
zeros in the tens and ones columns. — 1 / 8
Write the new total on the right. 2 180
2 0O 200
IO oo
e, Adding 100 to
Now we just need to add the 24 H T 0 fo(:;/) :ak:os ;igo
that will take the total from 300 to 2 A 4 p
324. Write the 2 in the tens column
and the 4 in the ones column. — '] B 8
? 180
2 0O 200
1T 0 O 300
+ 2 4 304
~
“e.....Adding 24 to
Finally, we need to find the total of H T 0 300 takes the
all the numbers that we added on: 3 2 4 total up to 324
2+20+100 + 24 =146
— 'l B 8
? 180
2 0O 200
1 O O 300 Find the total of
+ 2 4 324 the numbers
e've added on
1 4 6
S TS
Q >ooximiem e 324 - 178 = 146
TRYITOUT We arrived at our answer
Find the difference @ 283-76=" by adding ones, tens,
and hundreds in steps,
Can you use expanded like shopkeeper’s
column subtraction to find 9 817 =394 =7 addition (page 93)-

the difference between
these numbers?

® 9425-5832="

Answers on page 319
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Column subftraction

Using column subtraction is an even quicker way of subtracting large
numbers than expanded column subtraction (see pages 94-95). It
looks tricky to subtract as we go, but we can exchange numbers with
other columns to help us.

Let's subtract 767 from 932 using
column subftraction. 932 - 767 — ?

Start by writing the two numbers out H T O e, _

like this, with digits that have the 9 3 2"‘ ~ Write the ,
same place value lined up one above the ::mj,”,isso ,:hat
other. It might help you to label the place — /] KN / ch S;i'qe ”;;“
values, but you don’t have to. value are ’;.ne y

up like this

Now we're going to subtract each H T 0

of the digits on the bottom row from o BoN
the digit above it on the top row, starting et we .
with the ones. — 7 6 Je to,r.ssu ;Vterztg;I:g

ones

We can't subtract 7 ones from 2 ones H T 0 ‘We can't subtract

here, so let's exchange 1ten from the 9 3 1 2 i7 ones from 2 ones
tens column for 10 ones. Write a litfle 1 < so we exchange 1 t;n
next to the 2 in the ones column to show = 7 6 T¢ for 10 ones
that we now have 12 ones.

Change the 3 in the tens column H T 0

info a 2 to show that we have 2 1
exchanged a ten. 9 S\P 2

/ 6 7 Change this from

"""""" 3 tens to 2 tens
because we exchanged
1 ten for 10 ones
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Now we can subtract 7 ones from
12 ones instead. The answer is
5 ones. Write the 5 in the ones column.

Next, we subtract the tens.

We can't subtract 6 tens from
2 tens, so we need to exchange one
of the hundreds for 10 tens. Write a 1
next to the 2 in the tens column to
show that we now have 12 tens.

Change the 9 in the hundreds

column into an 8 to show that we
have just exchanged one of the
hundreds for 10 tens.

Now we can subtract 6 tens from
12 tens. The answer is 6 tens.
Write the 6 in the tens column.

'l 0 Finally, we need to subtract

7 hundreds from 8 hundreds,
leaving 1 hundred. Write the 1in the
hundreds column.

]] 932-767 =165
932 - 767 =165

(0]
1
2 .Now we can
subtract 7 ones
7(‘ ------ " from 12 ones

0]
1 2 _We can't subtract
£ 6 tens from 2 tens, so

7] .+ we need to exchange
""""" . one of the hundreds
5 for 10 tens

0]
2

/

oo}

................ Change this from
5 9 hundreds to
8 hundreds because

we exchanged one

of the hundreds for

0]

2 10 tens

7 Now we can
subtract 6 tens

5 ............. from 12 tens

. Now we can

subtract 7 hundreds
from 8 hundreds

-

~ )

When we need to subtract a larger
amount from a smaller amount,
we exchange 1ten, hundred, or

" thousand from the column to the left.

_J
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Multiplication

There are two main ways to think about how multiplication
works. We can think of it as putting together, or adding, lots of
quantities of the same size. We can also think of it as changing
the scale of something—we'll look at this on page 100.

What is multiplication?

Look at these oranges. There are 3 groups of 4 oranges.
Let's find out how many there are all together.

To make them easier for us to count, let's arrange oranges
the 3 groups of 4 oranges into 3 rows of 4.
We call this arrangement an array. Now it's easier 3 rows of
for us to count them up. 4 oranges
If we count up the oranges, we can see that
there are 12 all together. We can write this as
a multiplication calculation like this: 4 x 3 =12
.................. This symbol
means multiply
or times
Now let's line up some oranges into 4 rows
of 3 instead. How many are there in total? Is it
a different number of oranges from when we had 4 rows of
3 rows of 4 oranges? 3 oranges

If we count the oranges up, we can see that
there are still 12 all together. We can write this 4 - ]
as a multiplication calculation too: 3 x 4 =12 o

... The result of
a multiplication
is called
the product

So 4 x 3 and 3 x 4 both give us the same total.

It doesn’t matter which order you multiply
numbers in, the total will be the same. This means
we can say that multiplication is commutative.
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Multiplication as repeated addition

We can think of multiplication as adding together more than
one quantity of the same size. We call this repeated addition.

To multiply two numbers, we just have to add one number in the
calculation to itself the number of times of the other number.

v & & & @ ¢ @ @ @ @
L 4 4 4 C 4 (4 0 4 W W (4 4
P P P O g & & & &
¢ @ @ @ @ ¢ @& o @ &

Let's work out the answer to the calculation To work out how many apples there
5 x 4 using some apples. We want to = are in fotal, we just have to add
multiply 5 by 4, so let's look at 4 rows of 4 groupsof 5:5+5+5+5=20

5 apples to help us find the answer.

So, using repeated addition, we can

5 )(4:? see that 5 x 4 =20

5x4=20

TRY IT OUT

Multiplication ©Q6+6+6+6="7

challenge
Here are some examples It doesn't matter

of repeated addition. 9 6+8+8+8+8+8+8="7 which order you

[ ltiply numbers in,
Can you write them mu :
tal will be
as a multiplication the fo

calculation and
work out the answer? 99+9+9+9+9+9=?

the same.

O1B+13+13+13+13="7

Answers on page 319
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Multiplication : N
as scaling e

objects and to multiply
Repeated addition is not the only way to think about with fractions.
multiplication. When we change the size of an object,
we carry out a kind of multiplication called scaling.

We also use scaling when we multiply with fractions. A

The third building is
four times taller than
the first. It has been
scaled up by a factor of
4. We can write this as:
.10x4=40

Look at these three buildings.
They are all different heights.

The second building is twice ..o | _
as tall as the first, so its
height has been scaled up by a
factor of 2. We can write this as: .
10 x 2 =20 e We could also see
each building as
..................................................... Ill III being scaled down. The
------ ‘ second building is half
the height of the third
second, so we can say it's been III III building. We can write
scaled up by a factor of 2. We ‘ this using a fraction:
can write this as: 20 x 2 = 40 inm 40 x V2 = 20

40 M~

The third building is two .
times taller than the

---------------------------------------------------------------------------------------------------------------------------------------

SCO"ng Gnd Look at this calculation. We want to
fractions multiply Ya by Ya.

As we've just seen, ] Look at this shape. It's a quarter of a
we can also scale with circle. To multiply a quarter by a half,
fractions. Multiplying we simply take away half of the quarter.

with proper fractions,

which are fractions You can see that half of the quarter is .. Half of %

] .
less than one, makes one-eighth of a circle. ) =" of a circle
numbers smaller,

not bigger.

Y4 of a circle

SoVaxVe="Y 1 1 1
£ 4 X7 = 3
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Factor pairs

Two whole numbers that are multiplied together to
make a third number are called factor pairs of that
number. Every whole number has a factor pair,

even if it's only itself multiplied by 1.

\_p
Coo
[

Factor pairs for 110 12

Learning factor pairs is the
same as learning the number
facts for multiplication.
Knowing these basic pairs will
help you with multiplication
calculations. This table shows
all the factor pairs of the
numbers from 1to 12. Each
pair has also been drawn

as an array, like the arrays
we saw on pages 98-99.

TRY IT OUT

Finding pairs

Can you find all the factor
pairs for each of these
numbers? Draw them
out as arrays if you find

it helpful.

014
@ 60
©18
035
024

Answers on page 319

Number

1

10

11

12

Factor pairs

1,
[
1,
1

’

N

]

2
3
4
,2
1,5
1,6
2,3

1,7
1,8

2,4
1,9

3,3

1,10
2,5

1,11
1,12

2,6

3.4

Array

®

@®
000
0000

o0
e

00
000

0000000
00000000

@ee®
e06®

000000000

L 3 3

000

000
0000000000

00000
0000 e

00000000000
000000000000
QO

®e

000 00

Sl®)
o0
@0
e
e

000 00
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Counting in multiples

When a whole number is multiplied by another whole number,
the result is called a multiple—we looked at multiples on
pages 30-31. When we're doing multiplication calculations,

it helps to know how to count in multiples.

Counting in 2s

Look at this number line. It shows the
numbers we get when we count up in twos
from zero. Each number in the sequence is
a multiple of 2. For example, the fourth jump
takesust08,s02x4 =8

Counting in 3s

This number line shows the numbers
we get when we start to count in multiples
of three from zero. The fifth jump takes us
to15,s03x5=15

Counting in 6s

Now look at this number line. It shows us
the first few multiples of six. The third jump
takes us to 18, so we can say that 6 x 3 =18

Counting in 8s

This number line shows us the first three
multiples of 8 when we count up from zero.
The second jump takes usto 16, so 8 x 2 =16

These number lines show us the first

few multiples of 2, 3, 6, and 8. Learning
to count in multiples will help us with other
multiplication tables, which we’ll look at on
pages 104-105.

... Add 2 each

+2 time +2

Y .Add 6 each

time

)  TmEeR

1
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TRY IT OUT
The multiplication grid , .
on page 106 shows Find the multiples ©7.14 21..
all the multiples Now that you've seen the first few multiples
up to 12 x 12. of the numbers 2, 3, 6, and 8, can you use a
number line, or count in your head, to find 0 9,18, 27 ...
the next three multiples for 7, 9, and 11?
©n, 22 33..
Answers on page 319
+2 +2 +2
W:W
) | \ | ‘ | ‘
{ i { | { a !
4 5 6 / 8 9 10
e Add 3 each
+3 +3 +3 +3 time +3
3x4=12 3x5=15 3x6=18 3x7=21

I AR AR A R A TN |
t_ ( | ! t ( | | | 4 i z | |
8 9 10 11 12 13 14 15 16 17 18 19 20 21

+6 +6 +6

Ji% i§§fi M R N N B |

| ot T T S
9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

L. Add 8 each time We can keep counting
+8 +8 in multiples forever

/8x2 16\ /8x3—24\

9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
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Multiplication tables

The multiplication tables are really just a list of the multiplication facts
about a particular number. You need to learn them——but once you know
them, you'll find them very useful when you're doing other calculations.

1x table 2x table 3x table
1 x 0 = 0 2 x 0 = 0 3 x 0 =
1T x 1 1 2 x 1 = 2 3 x 1
1 x 2 2 2 x 2 4 3 x 2
1 x 3 3 2 x 3 = 6 3 x 3
1 x 4 4 2 x 4 8 3 x 4 =
1 x 5 5 2 x 5 10 3 x 5
1 x 6 = 6 2 x 6 12 3 x 6 =
1 x 7 7 2 x 7 14 3 x 7
1 x 8 = 8 2 x 8 16 3 x 8
1 x 9 = 9 2 x 9 18 3 x 9 =
1 x 10 10 2 x 10 20 3 x 10
1 x 11 = 1)) 2 x 1 = 22 3 x 11 =
1 x 12 = 12 2 x 12 = 24 3 x 12 =
4x table 5x table 6x table
4 x 0 = 0 5 x 0 = 0 6 x 0 =
4 x 1 4 5 x 1 = 5 6 x 1 =
4 x 2 = 8 5 x 2 10 6 x 2
4 x 3 12 5 x 3 15 6 x 3
4 x 4 = 16 5 x 4 = 20 6 x 4
4 x 5 20 5 x 5 25 6 x 5
4 x 6 24 5 x 6 = 30 6 x 6
4 x 7 28 5 x 7 35 6 x 7
4 x 8 32 5 x 8 40 6 x 8
4 x 9 36 5 x 9 45 6 x 9
4 x 10 40 5 x 10 50 6 x 10
4 x T 44 5 x 11 = 55 6 x 1
4 x 12 = 48 5 x 12 = 60 6 x 12 =

o O

12

18

24
30
36
42
48
54
60
66
72
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TRY IT OUT

13 x 1 = 13
The 13x table 1B x 2 - 2
You should knpw your.multiplico'rion tables up to 12. 3 x 3 = 39
Here are the first four lines of the 13x table. Can you
work out the rest? 13 x 4 = ?
Answerson page 319 e
7x table 8x table 9x table
7 x 0 = 0 8 x 0 = 0 9 x 0 = 0
7 x 1 7 8 x 1 = 8 9 x 1 9
/7 x 2 14 8 X 2 = 16 9 x 2 18
7 x 3 21 8 x 3 = 24 9 x 3 27
7 x 4 28 8 x 4 = 32 9 x 4 36
/7 x 5 = 35 8 x 5 40 9 x 5 45
7 x 6 = 42 8 x 6 48 9 x 6 54
7 x 7 49 8 x 7 56 9 x 7 63
7 x 8 = 56 8 x 8 64 9 x 8 72
/7 x 9 = 63 8 x 9 72 9 x 9 81
7 x 10 70 8 x 10 80 9 x 10 = 90
7 x 11 = 77 8 x 11 = 88 9 x 11 = 99
7 x 12 = 84 8 x 12 = 96 9 x 12 = 108
10x table 11x table 12x table
10 x 0 = 0 N x 0 = 0 12 x 0 = 0
100 x 1 10 n x 1 1)) 12 x 1 12
100 x 2 20 N x 2 = 22 12 X 2 = 24
100 x 3 30 N x 3 = 33 12 x 3 = 36
100 x 4 40 N x 4 = 44 12 x 4 = 48
10 x 5 50 N x 5 = 55 12 x 5 60
100 x 6 60 M x 6 66 12 x 6 = 72
100 x 7 70 n x 7 = 77 12 x /7 = 84
100 x 8 80 N x 8 88 12 x 8 = 96
100 x 9 90 N x 9 = 99 12 x 9 = 108
10 x 10 100 N x 10 = 1o 12 x 10 = 120
100 x 11 10 n x 1 = 121 12 x 1 132
100 x 12 = 120 n x 12 = 132 12 x 12 = 144
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The multiplication grid

We can arrange all the numbers in the multiplication tables in a
grid called a multiplication grid. The factors appear along the top
of the grid and down one side. The answers are in the middle.

9 Let's use the grid to

' find 3 x7. Ol I 28 N AN sl (NON W7 RGN oM INON i (12
=1 2 @M 4 5 6 (7 8 9 10 1 12
Ix/="? .
28 2 4 BN 8 10 12 14 16 18 20 22 24
3 3 6 9 12 15 18 21 24 27 30 33 36
4 4 8 12 16 20 24 28 32 36 40 44 48
) Allweneedto : 5 5 10 BI5% 20 25 30 35 40 45 50 55 60
£=» dois find the
first factor along the 6 6 12 18 24 30 36 42 48 54 60 66 72
top of the grid. _
This is 3. BN 7 |14 Bl 28 35 42 49 56 63 70 77 84
E - P 524 32 40 48 56 64 72 80 88 96
3 fhesecond . g 9 18 27 36 45 54 63 72 81 90 99 108
%" factoris 7, :

so next we look
for 7 down the

10 10 20 30 40 50 60 70 80 90 100 MO 120

side of the grid. i
J 1N 1N 22 3,3 44 55 66 77 88 99 110 121 132
- 12 12 24 36 48 60 72 84 96 108 120 132 144
O "
a e
4 ;
o M Finally, move = Ourtwo & So3x7=21
Remember, multiplication can along and & factors. 3 '@
be done in any order, Soyou down from the two and 7, meet at
can look for a factor either . .
along the fop or down the side. factors until the row the box in the 3 X 7 _ 2-|
and column meet. grid for 21. -

R .




To multiply

X 2

x4

x5

x 9

x11

x12
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Multiplication patterns
and strategies

There are lots of patterns and simple strategies that will help you
learn your multiplication tables and even go beyond them. Some of
the easiest fo remember are shown in the table on this page.

How to do it

Double the number—that is, add it to itself.

Double the number, then double again.

The ones digit of multiples of 5 follow the
pattern 5,0, 5,0 ...

Multiply by 10, then halve the result.

Multiply the number by 10, then subtract the
number.

For calculations up fo 9 x 10, you can use a
method that involves counting your fingers.

To multiply the numbers 1to 9 by 11, write the
digit twice, once in the tens place and once in
the ones place.

Multiply the original number by 10, then multiply

it by 2, then add the two answers.

Examples

2x1M=1N+11=22

8 x 4 = 32, because double 8 is 16 and
double 16 is 32.

The first four answers in the 5x table are
5,10, 15, and 20.

16 x 5 = 80, because 16 x 10 = 160, then
halve 160 to make 80.

9x7=(10x7)-7=063

To work out 3 x 9, hold your hands up
with your palms facing you. Then hold
down your third finger from the left.
There are 2 fingers to its left and 7 to
its right, so the answer is 27.

4x11=44

12x3=(10x3)+(2x3)=30+6=36
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Multiplying by 10, ‘
100, and 1,000

place to the left.

Multiplying by 10, 100, and 1,000 is straightforward. To multiply
a number by 10, for example, all you have to do is shift each
of its digits one place to the left on a place-value grid.

Multiplying by 10 Th H T 0 -
Let's multiply 3.2 by 10. To work 3.2
out the answer, we just move each /A
digit one place to the left on the 3~é 2 »
place-value grid. So 3.2 becomes - Move each
32, ten times bigger than 3.2. digit one place
to the left
Multiplying by 100 Th H T 0 L Move each
Let's try multiplying 3.2 by 100 3 2 digit two places
this time. To multiply a number by _ ’r to the left
100, we shift each digit two places 3 L2 "O T
to the left. So 3.2 becomes 320, AddaOasa
100 times bigger than 3.2. R placeholder in
the ones column
Multiplying by 1,000 Th H T 0 = Move each digit

Now let’s multiply 3.2 by

three places to

1000. To do this, we move each - - the left
digit three places to the left. So 3‘2 - O 0
3.2 becomes 3,200, 1,000 times - Add two Os as
bigger than 3.2. e placeholders in the
tens and ones columns
We can keep going like TRY IT OUT
fhis for 10,000, 100,000, Step to the left 679%x100="

and even 1,000,000.
Can you use the method we

have shown you to work out the 9 48 x 10,000 ="
answers to these calculations?
€ 0.072x1,000="

Answers on page 319
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Multiplying by

o a multiple of 10, break
l l ' the multiple into 10 and
U I p eS O its other factor and do
the calculation in steps.

To make multiplication calculations involving multiples
of 10 easier, you can combine what you know about the
multiplication tables with what you know about multiplying by 10. =

Look at this calculation. We want to
multiply 126 by 20. It looks tricky, but ] 2 6 X 20 = r‘)

it's simple if you know your multiples of 10.

) Let's write 20 as 2 x 10, because ] 2 6 X 2 X ] O
4= multiplying by 2 and 10
is easier than multiplying by 20.

@) Now we can multiply 126 by 2. ]26 X 2 = 252

We know that 26 x 2 = 52, so we
can work out that 126 x 2 = 252

M Finally, we just have to multiply 252 2 5 2 X ] O = 2 , 5 2 O

by 10. The answer is 2,520.

550126x20=2,520 ]26 X 2():2,520

TRY IT OUT

Trickier tens ©25x50=" ©®43x70="
Look at these calculations. Can

you break down the multiples of 10 9 05x60=" 9 003x90="

to make each calculation simpler
and work out the answer?

©231x30=? 0 824x20="

Answers on page 319
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Partitioning for
multiplication

Just like we do for addition, subtraction, and division, we can
partition numbers in a multiplication calculation to make it easier
to find the answer.

Partitioning on a number line

We can use a number line to break up one of
the numbers in a calculation into two smaller
numbers that are easier to work with.

 msssessss sessesse I]T’ e aaasee  anesaenes aaeneen

Let’s use partitioning on a To find the answer, we need We can partition either

number line to answer this to multiply the length of the number in the calculation.
question: a truck is 12m long, truck, which is 12m, by 15. Let's partition the number 15 into
and a train is 15 times longer. 10 and 5.
How long is the train?

12x15="7
The first jump
.. starts from zero

120 + 60 = 180

12 x 10

il I | i ‘ ‘ . ‘ ; 5 ; .f ; a . 1 E i
O 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180

First, multiply 12 by 10. The Next, we multiply 12 by the 6 The train is 180 m long.
answer is 120. So we jump remaining 5. The answer is
up the number line from 0 t0 120.  60. So we jump up the number
line 60 from 120 to 180.

12 x 15 =180
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Partitioning on a grid t* L

We can also use a grid to help us to partition for -1

multiplication. A grid like this is called an open array. =g~ 7 'tdoesn't matter which
number in g calculation

yqu choose to partition—
[Ust pick whichever is

Let's take another look at 12 x 15, d S g
]2 X ]5 - simpler to work with,

this time using a grid. As before,
we can partition 15 into 10 and 5.

First, draw a rectangle, like this

one, where each side represents
a number in the calculation. We can
draw the grid roughly, without using
a ruler or measuring the sides.

o
.
.
.

We are partitioning 15 into 10 .~

and 5, so we draw a line through 12
the rectangle to show that it has been
partitioned. Label the sides with 12 on
one side, and 5 and 10 on the other.

Now we multiply the sides ...
of each section of the grid.

First, multiply 12 by 10 to get 120.

Write 12 x 10 = 120 in the grid.

ee®
esc”
.....
......
.......
.......
......

Next, multiply 12 by 5 to get 60. TRY IT OUT

Write 12 x 5 = 60 in the grid. L ]
Parfitioning practice

Try using the number line and grid
Finally, we just add the two methods to work out the answers to these
answers together: 120 + 60 = 180 multiplication calculations. Which method
do you prefer?

7 S012 x 15 =180
D35x22=? E)26x12="

12 x 15 =180

We can also partition this calculation without
drawing a grid. We can write it like this:
12x15=(12x10) + (12 x 5) =120 + 60 =180

D17x14=? 16x120="

| Answers on page 319
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The grid method

Knowing your multiplication

: : : iples of 10
We can also use a slightly different version of the open ch!ﬁsho‘f;dy';‘j‘;‘glizser

. . will he
array we saw on page 111. We call it the grid method. ot using the grid method.

As you practice, the grid can become simpler and you
can find the answers to fricky multiplication
calculations faster.

'I Let’s use the grid method to work out 37 x 18. 37 X '| 8 -7
Ry R
First, draw a rectangle and label the sides " Label the
with the numbers in the calculation: sides of a

rectangle with
the numbers
in the
calculation

37 and 18. We can draw the grid roughly, 18
without using a ruler or measuring the sides.

37

Next, we partition 37 and 18 into :

smaller numbers that are easier to 10
calculate with. Let’s split 18 into 10 and 8, 18
and draw a line across the rectangle D
between the two numbers. - 8

Split 18 into;':
10 and 8
......................... 87 T Split 37 into

: 10, 10, 10,
10 10 10 7 g 7

Now we partition 37 into 10, 10, 10,

and 7. Draw lines down the rectangle 10
between each number. Our rectangle now 18
looks like a grid.
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37
10 10 10 7

Next, multiply the number atthetopof 7

each column by the number at the start 10/ 100 | 100 | 100 |70
of each row, and write the product in each 18
box in the grid. :

3| 80 | 80 | 80 156

Multiply the number at the topi:
of the column by the number

at the start of the row Find the total

37 of each row .
10 10 10 7

Finally, we simply add up all the numbers
in the grid row by row and write the total 10l 100 ;_ 100 + 100 470 | = 1370
at the end of each row. We get 370 and 296. 18
Then we can add these numbers together L
using column addition to find the total: 8| 80 + 80 + 80 11 56 | = 296 +
370 + 296 = 666
666

Use column addition to.....-:
add the two numbers together

75037x18=666 37 x18 = 666

----------------------------------------------------------------------------------------------------------------------------------------

Faster grid methods

When we get more confident with multiplication calculations, we can use faster
forms of the grid method. They're like the one we just used, but they have fewer

steps and a simpler grid. Here are two shorter grid methods to work out 37 x18. Draw a
T # simpler grid
30 v 7 " Partition the numbers N simprer g
into fewer chunks
X 30 7
1
10 300 70 =370 1
10 300 70 =370
8 240 56| = 296 + 8 240 56 =296+
666 666
If we partition the numbers in a Once we understand what we're doing,
calculation into fewer, larger chunks, we can draw a quick and simple grid

we don't have to do so many calculations. instead of a box.
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Expanded short
multiplication

When one of the numbers in a multiplication calculation has more than
one digit, it can help to write the numbers out in columns. There's more
than one way to do this. The method shown here, called expanded short

multiplication, is useful when you're multiplying a number with more than
one digit by a single-digit number.

Let’s multiply 423 by 8 using expanded — p)
short multiplication. 423 X 8 ]

Start by writing the two numbers out Th H T PR Write the

like this, with digits that have the 4 9 3v numbers so that
same place values lined up one above the digits with
the other. It might help you to label the X 8 the same place
place values, but you don‘t have to. values are lined

up like this

Now we're going to multiply each Th H T 0 . We're going to

of the digits on the top row by the 4 BN 3 multiply each
number 8 in the bottom row, starting " digit in the top
with the ones. X 8 & row by 8

First, multiply 3 ones by 8 ones. The Th H T o)

answer is 24 ones. Write 24 in the 4 2 3

first answer row.

Write the answer

~" on a line below
2 4 & .
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Next, we multiply the 2 tens by 8 ones. Th H T 0
The answer is 16 tens. This is the same as 4 BB 3
160, so we write 160 on the line beneath 24. <
.. Multiply the
2 4 tens digit by 8
IMRCHE®
Now we multiply the 4 hundreds by Th H T 0
8 ones. The answer is 32 hundreds. 4 3
This is the same as 3,200, so we write T
3,200 on the line below 160. X 8
2 4
N o Pl
Multiply the :
hundreds digit by 8 : SRIZARUNE0
Finally, we just need to add together our Th H T 0
three answers to get the final answer: 4 BN 3
24 +160 + 3,200 = 3,384
X 8
2 4
Add the three ] 6 O
lines in the
answer together. . 5 4+ 3 2 0 O
SRIESER3NI
S0 423 x 8 = 3,384
8 423 x 8 = 3,384
TRY IT OUT
We can use expanded short
Sireteh yoursell
If a single spider has 8 legs, how multiply 8 by 384, with more digits, you'll

many legs do 384 spiders have? need fo add extra rows
to your answer.

All we need to do is multiply
each digit of 384 by 8, then
add the answers together.

Answer on page 319
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Short mu

fiplication

Now we're going to look at another method of short multiplication.
This is quicker than expanded short multiplication (which we looked
at on pages 114-15) because instead of writing the ones, tens, and
hundreds in our answer on separate lines and then adding them

up, we put them all on one line.

Let’s use short multiplication to multiply
736 by 4.

Start by writing the two numbers out

like this, with digits that have the
same place values lined up one above
the other. It might help you to label the
place values, but you don’t have to.

Now we're going to multiply each of the
digits on the top row by the number 4
on the bottom row.

First, multiply 6 ones by 4 ones. The

answer is 24 ones. Write the 4 in the
ones column. The 2 stands for 2 tens, so
we carry it over into the tens column to
add on at the next stage.

736 x4 ="

Th H T 0 .-
7 El6
4
Th H T (0]
/ 3 6\’
4
Th H 2T (0]
1
4 ........

Write the
numbers so that
the digits with
the same place
values are lined
up like this

.. We're going to

multiply each
digit on the top
row by 4

. Multiply 6 ones

by 4 ones

2 tens are carried
into the tens
column



CALCULATING » SHORT MULTIPLICATION 17

Next, we multiply 3 tens by 4 ones. Th H T 0
The answer is 12 tens. Add on the 2 tens 1 23 Lo )7 . Multiply 3 tens
we carried over from the ones multiplication / by 4 ones
to make 14 tens. Write the 4 in the tens column, X 4
and carry the 1 to the hundreds column.
4 4 The 2 tens carried
. =" over are added to
"""""" the number in
this column
Now we multiply 7 hundreds by 4 ones. Oy P :
The answer is 28 hundreds. Add on the 5 [ = Multiply
. 7 3 6 7 hundreds
1 hundred we carried over from the tens by 4 ones
multiplication to make 29 hundreds. Write the X 4 4
9 in the hundreds column and the 2 in the
thousands column. B NN 4
A

The 1 hundred carried
is added to the

number in this column........+~ ’

7So736x4=2,944 /36 x4 =2,944

TRY IT OUT

Test your skills @ 295%x8="

Can you use short multiplication

to work out the answers to these

calculations? For the numbers 0 81/ x5="
that have four digits, just add an

extra column to your answer

for the thousands. e 27730x3="7

Once you understand
how to do short
multiplication, ygu can
use it for multiplying any
number with more than
one digit by @ numper
with just oné digit.

O4176 x4="

3

06943 x9=" C

-
Answers on page 319 T

3
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Expanded long
multiplication

When we need to multiply two numbers that both have two or more digits,
we can use a method called long multiplication. There are two main

ways to do it. The method shown here is called expanded long multiplication.
The other method, called long multiplication, is shown on pages 120-23.

Let’s multiply 37 by 16 using expanded

long multiplication. 37 X ] 6 = ?

Start by writing the two numbers out H R O Writ; the o
like this, with digits that have the gy /- numpers so tha

the digits with

same place values lined up one above the same
X place
the other. It might help y0l’J to label the X I e values are lined
place values, but you don’t have fo. up like this
. ; : H T 0
Now we're going to multiply each of We're going to
the digits on the top row by each of 3 7 £ multiply each digit
the c.hgl'(s on the boﬁom.row. We'll start by x i . TP o vow by 6
multiplying all of the digits on the top row
by 6 ones.
First, multiply 7 ones by 6 ones. A OL:" ----------- Multiply 7 ones
The answer is 42 ones. On a new 3 ¥ by 6 ones
line, write 4 in the tens column and 2 1 6
in the ones column. X . Write the answer
4 2( on a line below
Next, multiply 3 tens by 6 ones. H ©
The answer is 18 tens, or 180. <7
On a new line, write 1in the hundreds 6 ------ :
column, 8 in the tens column, and X

Multiply 3 tens

=
3
]

0 in the ones column. 4 by 6 ones
3
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Now we're going to multiply all the H L Y
digits on the top row by 1ten and & ...
continue to write the answers below. '
X i 6
: We're going to
4 9 multiply each
digit in the top
] 8 O row by 1 ten
First, multiply 7 ones by 1 ten. H e 0
The answer is 7 tens, or 70. 3 7<
On another new line, write 7 in the IR ¢ -
tens column and 0 in the ones column. X .
. Multiply 7 ones
4 9 by 1 ten
1 8 0
/7 0
Next, multiply 3 tens by 1 ten. H Y

The answer is 30 tens, or 300, because

.
wel 1 3¢../
we are multiplying 30 by 10. On a new line, =
write 3 in the hundreds column, 0 in the X ] 6 Multioh 3
tens column, and 0 in the ones column. ~. Muitiply 3 tens
4 9 by 1 ten
1 8 O
/7 0
SRS
Now we have multiplied all the digits H T Y
on the top line by all the digits on the 3 7
second line, we add all four lines in our
answer together: X L .. 6 ..........
42 +180 + 70 + 300 = 592 TS ™ ..When we add
4 4 tens, 8 tens,
7 tens, and
So, 37 x 16 = 592 Add the four ] O tens, we get
]0 answers together_ 19 tens, so carry

the 1 into the
hundreds column

N O O ON

8

7

37 x 16 = 592 >+ 810
9
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Long multiplication

Now we're going to look at another method of long

multiplication (which we also looked at on pages 118-19).
It's another way to multiply numbers that have two or more

digits, but this method is faster.

Once you understand how
to do long multiplication,
you can use it for
multiplying two numbers

with any number of digits.

Let’s multiply 86 by 43 using
long multiplication.

Start by writing the two numbers out

like this, with digits that have the
same place values lined up one above
the other. It might help you to label the
place values, but you don’t have to.

Now we're going to multiply each of

the digits on the top row by each of
the digits on the bottom row. Start by
multiplying all the numbers on the top
row by 3 ones.

First, multiply 6 ones by 3 ones.

The answer is 18 ones. On a new line,
write 8 in the ones column. The 1 stands
for 1ten, so we carry it over into the tens
column to add on at the next stage.

Next, multiply 8 tens by 3 ones.

The answer is 24 tens. Add the 1ten
that we carried over from the ones
multiplication to make 25 tens, or 250.
Write the 2 in the hundreds column and
the 5 in the tens column.

86 x 43 ="

Th H T 0 e . Write the
8 6\, numbers so that
the digits with
A . the same place
value are lined
up like this
Th H T 0]
. We're going
8 6\? to muh?ip'ly
A § each digit on
the top row
by 3 ones
Th H T O e Multiply
1 O 6 ones by
A8 6 3 ones
LS 1 carried into
_ 8 the tens
e AT column
- ! T _ -
L Multiply
8 6 8 tens by
4 3 3 ones
2 5 8 . The 1 carried is

" added to the

number put in
this column
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Now we're going to multiply all the Th H : T O e . Multiply 8 tens
digits on the top row by 4 tens and 8 6 E and 6 ones
write the answers on a new line. by 4 tens
X 4
2 B
When we mgl’ﬂp}y by this 4, we're Th H ] o This 4 means
actually multiplying by 40, which is 10 8\’ 6 4t 4
. . . ens or 40
times 4. So first we put a 0 in the ones :
column on a new line as a placeholder. X 4 3
eeree. Puta O on a
2 5 8 \’ new line in the
O ones column
Now multiply 6 ones by 4 tens. N e B 3 - 2’1“’“?’/)’
The answer is 24 tens. Write the 4 r 8 6 b oge;ns
in the tens column and carry the 2 into X N 3 4
the hundreds column to add on at the N .
_______________________ 2 carried into the
next stage. 2 5 8 hundreds column
Next, multiply 8 tens by 4 tens. Th H T o .
The answer is 32 hundreds. B 8(- """"""""""" .. Multiply 8 tens
Add the 2 hundreds that we carried over “ by 4 tens
to make 34 hundreds. Write the 4 X i 3
in the hundreds column and the The 2 carried is
3 in the thousands column. 2 5 8 added to the
number put in
3 4 r 4 o . this column
'lo Now that we’'ve multiplied all the L
digits on the top row by all the

digits on the bottom row, we add the two
lines on our answer together: X
258 + 3,440 = 3,698

The final stage of our
calculation involves

column addition.
Add the two lines in + 3 We looked at this

the answer together. "\ 3 on pages 86-87.

"] S0 86 x 43 = 3,698

86 x 43 = 3,698
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More long
multiplication

When we need to multiply a number that has more than two digits by a
two-digit number, we can also use long multiplication. It may look trickier
with such a large number, but all we need to do is use more steps.

] Let's multiply 7,242 by 23. 7 242 X 23 -

Start by writing the fwo numbers out Hth TTh Th H T 0 We're going to

like this, with digits that have the same 0 B @ multiply each
place values lined up one above the other. p~  digit on the top
Now we're going to multiply each of the X ? 3 .rowby 3 ones

digits on the top row by each of the digits
on the bottom row, starting with the ones.

First, multiply the 2 ones by 3 ones. gin’ Tmh CTh H T o .Multiply
The answer is 6 ones. On a new line, 2 ones by
write 6 in the ones column. 7 2 4 24 3 ones
X 728 =
T — 1 carried into
Next, multiply 4 tens by 3 ones. HTh Tth  Th “H T 0 the hundreds
The answer is 12 tens, or 120. Write 7 1 2 4 2 column
2 in the tens column. The 1 stands for e Multio]
1 hundred, so we carry it over into the X ZF 4 t” tip i’
hundreds column to add on at the 3 ens by
ones
next stage. 2 6
Multiply
. 2 hundreds
Now multiply 2 hundreds by 3 ones. HTh TTh  Th H i 0 by 3
The answer is 6 hundreds. Add the 7 1 2 L4 """"" y 2 ones
1 hundred that we carried over from the The 1 carried
tens multiplication to make 7 hundreds. X 2 is added to

Write the 7 in the hundreds column. the number

3
2 6 put in this

..................... column
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Next, multiply 7 thousands by 3 ones. N i i T """"" e
The answer is 21 thousands. Write 1 L " Multiply
in the thousands column and 2 in the ten /7 2 4 2 7 thousands
thousands column. 2 3 by 3 ones
BB / B2 6
Now we’re going to multiply all the HTh TTh  Th H T 0 This 2 means
digits on the top row by 2 tens and 7 12 o o .2 tens, or 20
write the answers on a new line. When :
we multiply by the 2 tens, we're actually ? < 3 b
multiplying by 20, which is 10 times 2. uta Oona
. . new line in the
So first we put a 0 in the ones column 2880 7/ Bl 6
o e R L e/ . O ones column
on the new line as a placeholder. o)
0
Next, we multiply each of the digits in HTh Tth  Th H T 0
the top row by the 2 tens, in the same 1
’ 6'-
way that we did when we multiplied the 2 QB € Multin] "
top row by 3. The answer on the bottom 2 3 Vuupyeac
L digit on the
line is 144,840.
top row by
2 ] 7 2 6 2 tens
N & T & = @
Now that we've multiplied all the HTh TTh  Th H T 0
digits on the top row by all the digits 7
on the bottom row, we use column
addition to add the two lines in our 2 3
answer together:
21,726 + 144,840 = 166,566 2 ] e & E
Add the
two answers 'I 4 4 8 4 O
together., .
N e B 8 B &

"0 507,242 x 23 = 166,566

7,242 x 23 =166,566
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MU

fiplying decima

We can use long multiplication to multiply decimals.

It might look tricky, but really it's just as simple as
multiplying any other number. All we have to do is
make sure we carefully line up the decimal point in
the answer line with the decimal point in the question.

S

When multiplying with
decimals, it helps to
estimate the answer first,
SO you can see af The end
if you've made a mistake.

'I Let’s multiply 6.3 by 52.

First, write the number with the

decimal number above the whole
number. We don’t need to line up the
numbers according to their place values.
Write a decimal point on a new line,
below the decimal point in the question.

Now we’re going to multiply each of

the digits on the top row by each digit
on the bottom row. Start by multiplying all
the digits by 2.

First, multiply 3 by 2. The answer is 6.
Write 6 in the first column.

Next, multiply 6 by 2. The answer

is 12. Write 2 in the next column to
the left of the decimal point, and 1in the
next column.

We don’t need

oo
6 3 to line up the
5 2 numbers by
place value
. . Line up this
| TR " decimal point
with the one in
the question
6 3 We'll multipl
- We'll multiply
5 2 <" each digit on the
top row by 2
6 3 L. Multiply 3 by 2
ON
6' . Write the 6 here
Lo )
6 . 3 . Multiply 6 by 2
oN =
I . 6
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Now we're going to multiply all the . - Welll "?‘{It'Pl)’
digits on the top row by 5 and write 6\’ 3 each d'g'; og the
the answers on a new line. Write a X 5 ? fop row by
decimal point on this new line, in line
with the other decimal points. ] ? 6

........... Write a
decimal point
on a new line

When we multiply by this 5, we're 6 3 """" .. This 5 means
actually multiplying by 50, which is B 5 tens or 50
10 times 5. So we put a 0 in the first X 5 2

column on the new line as a placeholder.
e, Puta O

6\, on a new line
0 as a placeholder

1 .1 carried into

Now multiply 3 by 5. The answer

is 15. Write the 5 in the column to
the left of the decimal point. Carry the X
1into the next column to add on at the

6
5
next stage. ] 2
5

the next column

... Multiply 3 by 5

Next, multiply 6 by 5. The answer 1 6 L 3 Multiply 6 by 5
is 30. Add the 1 ten carried over )
from the previous step to make 31. Write X S 2
1in the next available column and the 3
in the next column to the left. ] 2 6 L.
. The 1 carried is
R 1 5 . 0 . added to the

................... " number put in

o this column
'l Now that we’ve multiplied each 1

of the digits on the top row by all
of the digits on the bottom row, we add X
the two lines in our answer together:

6 .3
5 2
12.6 + 315.0 = 327.6 I . 6
&, O
//

>+

Add the two lines in
the answer together .....- 3

|| R 6.3 x52=327.6
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The laftice method

There are several ways to do multiplication calculations,
as you have seen. The lattice method, shown here, is very

similar to long multiplication, but we write the numbers out
in a grid instead of columns. We can use the laftice method

for large whole numbers, and numbers with decimals.

The lattice method
can be used for
whole numbers

and decimals.

Let’s multiply 78 by 64 using
the lattice method.

The numbers in our calculation are

both two digits long, so we draw a grid,
or lattice, that is two boxes long and two
boxes tall. Write the numbers in the
calculation along the edges of the lattice.

Now draw a diagonal line through each
box from the top right to the bottom left.
The numbers that we are going to write along

each diagonal will have the same place value.

Next, multiply the digit at the top of
each column by the digit at the end
of each row. When we multiply 7 by 6, the
answer is 42. Write 4 in the top of the box
and 2 in the bottom of the box. We are
separating the product into its tens and ones.

Continue multiplying the numbers at the
top of each column and the end of each
row until all the boxes are filled.

Extend the
diagonal beyond
the edge of the

lattice .

Write the tens

above the line .

Write the ones
below the line

Write the product

in each box .
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7 8 X
Starting from the bottom right
4 /14 ,
corner, add the numbers along 6
each diagonal. The first diagonal has A Write the
just the number 2, so we write 2 at the SN2 3 2 4 Ftotal of the
edge of the diagonal. S 8 2 " diagonal at
, f 2 & the edge
7 8 X
Now add the numbers in the
second diagonal: 8 + 3 + 8 =19. 4 2 4 6
Write 9 at the end of the diagonal and /8 N
carry the 1ten into the next diagonal to yd @00 ] 4
add on ot the nex stage. ]F‘/ 8» . The carried 1
9 ST ten goes here
Keep adding the numbers across each / 8 X
diagonal, until we reach the top left 4 4
corner. We are left with the numbers 412,78
4,9,9, and 2. So, the answer is 4,992. '\ 0 e
Read the answer ...~ 9 ] 8 |/ 2 4

from the top left
to the bottom right S 9 /2

9 So, 78 x 64 = 4,992 /8 x 64 =4,992

........................................................................................................................................

Multiplying decimals using the lattice method

We can use the lattice method to multiply decimals, too.

We just need to find where the decimal points meet. Find where the
...-decimal points meet

Let's multiply 3.59 by 2.8. First, write the 3 .5 9 X Follow the diagonal
two numbers along the edges of the line from this point

lattice, including the decimal points. Work ¥ s 11 I 2 down to the bottom of
through the steps in the same way that we 7 0 8 the lattice and write the
did with the whole numbers above. — o B decimal point between the
y Ay two numbers at the end.
ol /2| 8
Next, look down from the decimal point
at the top and along from the decimal / 2 3.59 x 2.8 =10.052
point at the side and find where they meet 4

T Write the decimal
point here

inside the laffice.
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Division
Division is splitting a number into equal parts, or finding out how

many times one number fits info another number. It doesn't
always work out exactly. Sometimes there's a bit left over.

Division is sharing
something out
equally.

.

==
Division is sharing
‘ ‘ When we divide something, like a number of
‘ ‘ apples, we share it out equally. Each part of a
‘ division calculation has its own special name.
‘ ‘ ‘ There are four
apples in
each basket ...
- ( X
Is means__' | ‘ .
“divide by” ™. ;
v
12 - 3 = 4
Dividend Divisor Quotient
What we divide How many parts How much is in
we divide it into each part
Three robots have come to pick the 12 If we divide, or share out, the 12
ripe apples on this tree. How many apples equally between the 3 robots,
will each robot get? We need to divide! each robot gets 4 apples. S0 12 + 3 =4
® ¢
One more apple ¢ ¢ ©
What happens if there are 13 :.‘ «¢e 6

apples, rather than 12? The 3

robots still get 4 apples each, &

but now there’s 1 left over. We call 00 @
the extra apple the remainder,

and we put an “r” in front of it. ] 3 - 3 - 4 I’]
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Division is the opposite of multiplication 12 apples in

If we know a multiplication fact, we can use it to find a division the barn.....

fact. This is because division is the opposite, or inverse, of
multiplication. We can show this with our robots and apples.

3 robots

The 3 robots are storing 4 apples in :

their apples. Each robot ..a basket &
takes a basket of 4 apples '
and empties it into the barn.
The total number of apples
in the barn is 12, because

4 multiplied by 3 is 12. 4 X 3

0@

The multiplication to store the apples
(4 x 3 =12) is the inverse of the division
we did to share them out (12 + 3 = 4).

The 3 stays where it is, but the other

numbers change places. So if you know

the multiplication, you just rearrange the .

numbers to find the division, and vice versa. 4 X 3 - ] 2 ] 2 o 3 - 4

Division is repeated subtraction

Division is also like taking away one nhumber from
another number again and again. We call this repeated
subtraction. Let's see what happens when our robots
start removing their apples from the barn.

Repeated subtraction is
the inverse of repeate ;
addition, which we looke

at on page 99.

12 12-4=8 8 8§-4=4 4 4 -4
| » ) i | & & | {
e & | &Y | .
s 3T s
EXIXTE | | | |
One robot Takes...--": The second...." The third........ The barn is
her 4 apples out robot removes robot takes now empty.
of the barn. There his 4 apples, leaving the last 4 apples This shows us

are 8 apples left. 4 apples in the barn. out of the barn. that12 +3 =4
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Dividing with multiples
We've already used number lines to add, subtract, and multiply. We can also use

them to see how many times one number (the divisor) fits into another (the dividend).
The division is easier if you jump forward in multiples of the divisor.

2 groups + 2 groups + 2 groups + 2 groups 4+ lgroup = 9 groups

of 3 of 3 of 3 of 3 of of3 ~~

Add up .+
‘ ‘ all the 3s

- | IR N O B I
(@) 6 12 18 24 27 30

Let's calculate 27 + 3. We'll

start at 0 and make jumps
of 2 groups of 3 each time.
Each jump moves us 6 places.

P eSS e PRI R IR ERNNERRERRERER R

What about remainders?

Sometimes our jumps don’t quite reach the target. In cases
like this, we're left with a remainder. Let's see what happens
when we use a number line to divide 44 by 3.

10 groups of 3

R R

If we made bigger jumps,
we could get to the answer
with fewer steps.

Four jumps gets us to 24.

A last jump of 3 takes us to
27. We've jumped 9 groups of 3
in total, so that's the answer.

esscessssessnsne

The bigger the ,, .(.9
multiples, the fewer i

steps you need. -‘
+ 4 groups of 3 =14 groups

ol

10 x3 =30

of 3
4x3 =12

0] 5 10

A first big jump of 10 groups of 3
moves us 30 places. Then a jump of
4 groups of 3 moves us on another 12.

44 -3 =7

15

|
44

20 25 30 35 40 42
Our two jumps have taken us
to 42, but we're 2 places short

of 44. So our remainder is 2.

44 + 3 =14r2

We can't add another .-
group of 3 without
going past our target,

so our remainder is 2
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The division grid
We can take the multiplication grid (see page 106) and use it as a division grid.

The numbers in the middle are the dividends—the numbers we want to divide.
Those along the top and down one side are the divisors and the quotients.

M Let’s use our

J division grid to X 1 ? O JRREL 4 Ep 4 - 7 3 9 10 T 12

calculate 56 +7. e

1 1 2 3 4 5 6 7 8 OBl BION (NN B2
0+7=7 "2 2 4 6 8 10 1214 16 1B 20 22 24
) First, we find 3 3 6 9 12 15 18 pam 24 27 30 33 36
{» the number we
want to divide by. 4 4 8 12 16 20 24 28 32 36 40 44 48
We go along the
top blue row fo 7. 5 5 10 15 20 25 30 35 40 45 50 55 60

............ 6 6 12 18 24730 36 (42| 48 54 60 66 72

" Next, we move ...
% down the 7 column 7
until we find the

7 14 21 28 35 4249 56 63 70 77 84
rumperwewantlo 58 8 16 24 32 40 48 |56/ 64 72 80 88 96
9

divide, which is 56.
18 27 36 45 54 63 72 81 90 99 108

N Finally, we move5:
“" along the row
from 56 until we reach

10 10 20 30 40 50 60 70 80 90 100 7110 120

8 in the blue column 11 N 22 33 44 55 66 77 88 99 110 121 132
on the left. This is the
answer (quotient) to 12 12 24 36 48 60 72 84 96 108 120 132 144

our division calculation.

TRY IT OUT
divisor ) A $72 competition prize
= S0 56 + 7 = 8. Lok for Gridlock! is shared between
o e . either along the top 8 winners. How much does
w" This is the inverse or down the side. Use the grid to each pers.on win?
of 7 x 8 = 56. find the answers '
to these division A bag of 54 marbles is
calculations. shared between 9 children.

56 +7=28

How many does each child get?

Answers on page 319
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Division tables

We can list division facts in tables just like we list multiplication facts in multiplication

CALCULATING » DIVISION TABLES

tables. Division tables are the opposite, or inverse, of multiplication tables. You

can use these tables to help you with division calculations.

O 00 N O G D WON o

d—ld
N oD O

12
16
20
24
28
32
36
40
44
48

1+ table

— e e e e e e e e e e

N N S . T I ~ S ~ S - - -

VO 0O NOUG P WODN

-l
N =0

OV 0O NGOG P ON

-l
N =0

o o BN

10
12
14
16
18
20
22
24

10
15
20
25
30
35
40
45
50
55
60

2= table

N

N NN N DNNNDNDNDNDNDN

OO O 00 O 0 O O OO O OO Oh O

O 0O N O BT & ON o

pe—)
N =0

VO 0O NO UGB &P ON o

-l
N =20

12
15
18
2]
24
27
30
33
36

12
18
24
30
36
42
48
54
60
66
72

|
W W W W W WwWWwWwWwWwwowow
I

3= table

|
w
Il

o OO O OO OOV O~ O~ O O O

OV 0O NO BT &P ON o

pe— )
N =20

VW 0O NOUBT P ODN

pe—
N =0



TRY IT OUT

Tea-party teaser

Use the division tables to help
you answer these tricky

questions.

Answers on page 319

14
21
28
35
42
49
56
63
70
77
34

10
20
30
40
50
60
70
80
90
100
110
120

7= table

~N
]

|
NN N NN N N N NN
I

O 0O NO BT & ON o

)
N =0

0V O NGBV P ON -

-l
N =0
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Imagine you have made 24 sandwiches for a tea party. How many

sandwiches will each person get if there are:

o 2 guests?
o 6 guests?

16
24
32
40
48
56
64
72
30
88
96

1
22
33
44
55
66
77
88
99
10
121
132

8= table

o

O 0O 00 OO0 OO O 0O O 00 00 ©

9 3 guests?
9 8 guests?

0V 0O NP ON o

-l
N =0

O 0O N O B D ODN

-l
N =20

18
27
36
45
54
63
72
81
90
99
108

12
24
36
48
60
72
84
96
108
120
132
144

|
O
Il

|
O O O O O O OV VOV VOV VOV O
1

12+ table

+ 12 =
= 12 =
+ 12 =
=+ 12 =
+ 12 =
=+ 12 =
= 12 =
+ 12 =
=+ 12 =
+ 12 =
+ 12 =
= 12 =

VO 0O NO B P ON o

-l
N =0

OV 0O NG P ODN

-l
N =0

133
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Dividing with factor pairs
You'll remember that a factor pair is two numbers that we multiply together

to get another number (see pages 28 and 101). Factor pairs are just as
useful in division as they are in multiplication.

FACTOR PAIRS OF 12 DIVISION FACTS OF 12
e .. This is the o
1%x12=12 muliplier 1212 =1 The muliplier of
. each factor pair
2 X 6 =-|2 ]2 = 6 =2 is now the divisor
3x4=12 12+4 =3
4x3=12 12+3 =4
6x2=12 12+2 =6
12x1=12 12+1 =12
9 These are all the factor pairs of 12. The If we divide 12 by one of the numbers from a
inverse of each multiplication fact is a 4% factor pair, then the answer will be the other
division fact of 12. The multiplier of the factor number in the pair. For example, 12 + 3 must be 4,
pair becomes the divisor in the division fact. because 3 and 4 are a factor pair of 12.
Factor pairs and multiples of 10 A i
You can also use factor pairs when you're dividing with numbers
that are multiples of 10. The only thing that's different is the zeros—
all the other digits are the same. Here are some examples. )
30
120+ 30 =" 120+ 60 =" 150 +50="
| Lef'slook at 120 + 30. The answer g% What about 120 + 607? Since #) This is also true of other multiples
is 4. You know that 3 and 4 are a 4 6 and 2 are a factor pair of %' of 10. For example, 5 and 3 are a
factor pair of 12, so 30 and 4 must 12, 60 and 2 must be a factor pair factor pair of 15, because 5 x 3 = 15.

be a factor pair of 120. of 120. So the answer is 2. So the answer to 150 + 50 must be 3.
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Checking for divisibi

135

11

A simple calculation or an observation about a number will often tell you
whether or not it can be divided exactly (without a remainder) by a whole
number. The checks in the table below will help you with your division.

A number is
divisible by

2

v 600 o0 O» b W

10
12

If...

If the last digit is an even number

If the sum of all its digits is divisible by 3

If the number formed by the last two digits
is divisible by 4

If the last digit is 0 or 5

If the number is even and the sum of all its
digits is divisible by 3

If the number formed by the last three
digits is divisible by 8

If the sum of the digits is divisible by 9

If the last digit is 0

If the number is divisible by 3 and 4

Examples

8,12, 56,134, 5,000 are all
divisible by 2

18
1+8=9 (9+3=23)

732
32 + 4 = 8 (we can divide 32 by 4 without
a remainder, so 732 is divisible by 4)

10, 25, 90, 835, 1,260 are all
divisible by 5

3,426
3+4+2+6=15 (15+3=5)

75,160
160 + 8 = 20 (we can divide 160 by 8 without
a remainder, so 75,160 is divisible by 8)

6,831
6+8+3+1=18 (18+9=2)

10, 30, 150, 490, 10,000 are all
divisible by 10

156
156 + 3 =52 and 156 + 4 = 39 (since 156 is
divisible by 3 and 4, it's also divisible by 12)
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Dividing by 10, 100,
and 1,000

Dividing by 10 is simple: you just shift the digits one place to
the right on a place-value grid. By shifting the digits farther
to the right, you can also divide by 100 and 1,000.

We can divide a
number by 10, 100,
or 1,000 just by
changing the place

value of its digits.

Dividing by 10 Th H T 0 T
To test this method, let’s divide 6,452 6 4 5 9
by 10. When we divide by 10, each digit \\% R L
becomes 10 times smaller. To show this, 6 1%4 %5 %2
we move each digit one place to the right. Each digit
This shows that 6,452 + 10 = 645.2 F.. shifts one place
............... to the right
Dividing by 100 i H i 0 e
Now let’s try dividing 6,452 by 100. 2 B 2
When we divide by 100, each digit N
becomes 100 times smaller. To show this, SR O NA SNA S
we move each digit two places to the right. 6 4.5 2
S0 6,452 + 100 = 64.52 S Each digit shifts
two places right
Dividing by 1000 Th H T o — e
Finally, we'll divide 6,452 by 1,000. When 6 4 2
we divide by 1,000, each digit becomes 1,000 ~— = M
times smaller. To show this, we move each T~—a o b
digit three places to the right. This means 6 .4 5 2
that 6,452 + 1,000 = 6.452. R Each digit shifts
three places right
TRY IT OUT
o A factory owner shares $182,540 among 1,000
FCICTOI’y work workers. How much does each worker get? EEEEE
Can you use the “shift to the
right” method to find the 9 The factory made 455,700 cars this year.
answers to these questions? That's 100 times more cors‘fh.on it made =
50 years ago. How many cars did it make then? . -Tw -

Answers on page 319
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Dividing by mu
of 10

If your divisor (the number you're dividing by) is a multiple of 10,
you can split the calculation into two easier steps. For example,
instead of dividing by 50, you divide first by 10 and then by 5.

137

fipl

I p eS To split up a multiple
of 10 for this kind of
division, break 1he'
multiple info 10 and its

other factor.

/

0@
=
o

| This calculation asks how many times 30
fits into 6,900. Although we're dividing a
big number, it's not as difficult as it looks.

# Since 30 is a multiple of 10, we can split
&% the division. Dividing in stages by 10 and
3 is easier than dividing by 30 all at once.

@) First we divide 6,900 by 10. See page
¥ 136 (opposite) if you need help with this.
The answer is 690.

M Next, we divide 690 by 3.
® The answer is 230.

5 506,900 + 30 = 230

TRY IT OUT

Mind-boggling multiples
The divisors in these questions

are multiples of 10. Split up the
multiples, then find the answers.

A class of 20 children has to deliver 860 leaflets &8
to advertise the school craft fair. If they share the
work equally, how many leaflets should each child take?

Answers on page 319

The children also make some bead bracelets to
sell at the fair. Each bracelet contains 40 beads.
How many bracelets do they make with 1,800 beads?

6,900 + 30 ="

6,900 + 10 + 3

“....Stage "'-...Stage

one two

6,900 + 10 = 690

690 =+ 3 = 230

6,900 + 30 =230
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Partitioning for division

When you're dividing a number with two or more digits, it helps to
break that number down, or partition it, info smaller numbers that
are easier to work with.

How to partition ‘
The first step in partitioning for division is fo break the number we're dividing  Break up 147__,.--"'

(the dividend) into two smaller numbers. It's often a good idea to break the into easy-to-
dividend into a multiple of 10 and another number. Then we divide each divide parts
of these two numbers by the number we're dividing by (the divisor).
Finally, we add our two answers (or quotients) to get the final answer.
Let’s divide 147 by 7 using . -7
partitioning. ]47 . 7 -
147
We're going to partton. & &
147 into 140 and 7. 7 Divide the two
-I 40 7 - parts separately
First, we divide 140 by 7. We
know from the multiplication
table for 7 that 7 x 10 = 70, so
7 x 20 = 140. This tells us that . _
Now we divide 7 by 7. That's 7 =7 =1

easy! The answer is 1.

Now we simply add up
the answers we got

from dividing the parts _ L
separately: 20 + 1= 21 20+ 1=21

""""" .. Add up the two
quotients to give
you the answer

650,147+7=21 ]47+7:2'|
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Including remainders

Sometimes, dividing by partitioning leaves us with
remainders. But the method we've just seen still
works—we simply have to include the remainders
when we add up our answers (or quotients) at the end.

Imagine you're going on vacation in 291 days 29] . 7 S
and you want to know how many weeks you . -
have to wait until the vacation begins. You know

there are 7 days in a week, so you need to divide 29]
291 by 7 to find out the number of weeks. I I

Since we know from the multiplication 280 11
table for 7 that 7 x 4 = 28, we also know

that 7 x 40 = 280, which is very close to, but not

more than, the dividend (291). Let’s partition 291

info 280 and 11.

Since we know that 7 x 40 = 280, we also 280 - 7 = 40
know that 280 = 7 = 40

Now we divide 11 by 7. The answer N=7=1r4
is 1 remainder 4.

Adding up our quotients and

including the remainder gives 40+ 1rd =41r4
the final answer 41 r4.

650291+7=41r4 201 =7 =41r4

Remember, we're counting in
weeks, so we can also write the
answer as 41 weeks and 4 days.
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Expanded short division

Short division is a method we use when the number we are dividing by (the
divisor) has only one digit. To make the calculation easier, we use expanded
short division. In this method, we subtract multiples, or “chunks,” of the divisor.

To try out expanded short division, . —_
let's divide 156 by 7. ] 5 6 . 7 - ?
First, we write the number we want H T 0. - :0;’ may Iﬁ Za; 'th
to divide (the dividend). In this case, \, """ Li : f/(;/:ese the
it's 156. We draw a division bracket (like a 7 1 5 6 . P
tipped-over “L”) around it. We put the divisor, ..
7, outside the bracket, to the left of 156. : ZZZ{'::

We write down

Now we're ready to begin dividing. H i © how many 7s
Expanded short division is just like . we've taken away

repeated subtraction, but instead of I ] :

p 7[v75 6

taking away 7 repeatedly, we subtract

much bigger chunks of the number each - 7 O (7 X ]O)

time. To start, we'll take away 70, which is

10 groups of 7. So, we subtract 70 from 8 6

156, which leaves 86. Draw a line and write

it ,

e " what's left over here,
making sure you keep
the place values lined up

H T 0

We have 86 left over, so we can
subtract another chunk of 70 from

it. That leaves 16. We've now subtracted
20 groups of 7 from 156. / I ] 5 6
B /7 0 (7x10)
fxpanded short division u§eS 8 6
repeated <ubtraction, which
we looked at on page 129. — i (o (7 X ]O)
L A
] 6 “.. Record another

_ =
86 -70=16. ten groups of 7
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o

Now we have only 16 left from our H
original dividend of 156. That number
is too small to subtract another 70, so we I
need to find the largest number of 7s we / ]

can take away from 16. The answer is 2,
of course, since 7 x2 =14

6
0 (7x10)

Next, we take away 14 from 16. That —

~N OO0 |~ On

6
0 (7x10)

leaves us with 2. We can’t take any
more 7s away from 2, so we’ve come to
the end of our subtractions. The left-over
2 is the remainder. —

—

This is the

remainder

The last step is to add up how many
7s we've taken away. That's why we

AN
2 . Keep writing
down the
number of 7s
0 e . Put the total
) number o
2 12 '

7s here

wrote them down beside our calculation
as we went along. S0 10 + 10 + 2 = 22 /
groups of 7. Write 22 above the bracket,
then put “r2” beside it to show that 7

0 (7x10)

doesn’t go into 156 exactly.

N OO ~d O I N0 =

6
0 (7x10)

8 S0,156 +7=22r2

6
4 (7x2_)

2 29

156 + 7 =22r2

A

Add up how many 7s we've subtracted

TRY IT OUT
Stretch yourself D19 +6="
Try using expanded short division ?oogr% ;:kc’:f“;.c“r‘g

to do these division calculations.
€ 234 -5="

Answers on page 319

v er
If you work with bigge
ch\{mks, you'll be able to
do the division with fewer

ions,
subtractions; |
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Short division

Short division is another method for working out division
calculations on paper when the divisor is a single-digit number.
Compared with expanded short division (see pages 140-41), you
have to do more calculation in your head and less writing down.

Let’s divide 156 by 7 using . _
short division. ]5 6 -~ 7 — ?

Write out the calculation

like this. Use place value
columns if it
7 | '| 5 6 helps you
Now we're going to divide H | O
each of the digits in the T — Begin by
dividend, 156, by 7. We'll start | = dividing the
with the first digit, which is 1. / F 5B 6 first digit
of 156 by 7
Since 1 can’t be divided by 7, we H . O
write nothing over the 1 above the e, _Carry the
division bracket. We carry over this 1 | TE 1 hundred
into the tens column. This carried over / ] 5 6 over to the
1 stands for 1 hundred, which is the tens column

same as 10 fens.

Remember, the number
being divided is the '
dividend, and the number if n)

is divided by is the divisor. T

.
~»

>
o=l
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the answer

Because we carried over the 1 from H T 0

the hundreds column, we don't divide 2 ------------------------- _The 10 tens
5 by 7—instead, we divide 15 by 7. We TE— carried over, plus
know that 7 x 2 = 14, so there are two 7s 7 -I 5 6 5 tens, gives you
in 15 with 1 left over. Write the 2 above the 15 tens
division bracket in the tens column, and
carry over the remaining 1to the ones
column. This 1 stands for 1 ten, or 10 ones.

Now look at the ones column. G I L

Because we carried over the 1 from 2B + White the
the tens column, we divide 16 by 7. ] 1 remainder
There are two 7s in 16 with 2 left over. / | 1 '5 76 as part of

Write the 2 above the division bracket
in the ones column, and write the

remainder next to it.
. The 10 ones carried

over, plus 6 ones, gives
you 16 ones, or 16

7156+7=22r2. 156 =7 =227r2

TRY IT OUT

. In the pink group, there
Test your skills are 279 screws, and Glob

Glob has been busy sorting out screws into piles of different colors. needs fo divide these info

Now she needs to divide each pile into groups, ready for use. Can groups of 9.
you use short division to help her work out how many groups she
can make with each pile? There are 286 blue
screws, and she needs
groups of 4.

There are 584 yellow
screws, and she needs
groups of 6.

There are 193 green
screws, and she needs
groups of 7.

Answers on page 319
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Expanded long division

When the number we are dividing by (the divisor) has more than one digit, we use
a method of calculation called long division. Here, we look at expanded long
division. There’s also a shorter version just called long division (see pages 146-47).

To see what expanded long division

is like, we'll divide 4,728 by 34. 4728 ~34="

Th H T o)

™ Before we begin dividing, we write r
down the number we want to - You may find it
divide, the dividend, which is 4,728. useful to label
Then we draw a division bracket 34 I & / B 8 the columns to
around it. We put the divisor, 34, show place values

outside the bracket, to the left of 4,728.

We write down

iz a U e how many 34s

# Now we're all set to start dividing.

Just as we did with expanded short we subtracted
division, we’'ll take away big chunks of the
number each time. The easiest big chunk 34 I ‘RN R v
to take away is 100 groups of 34, which is
3,400. When we subtract 3,400 from - 3 4 0 0 (34x100)
4,728, we're left with 1,328. We write the . .
number of 34s on the right. ] 3 2 8,- Draw a line and write

what's left over here,
keeping digits with
the same place values

lined

We can’t subtract another 3,400 Uf H ! © e

from 1,328, so we’ll need to use a
smaller chunk. Fifty groups of 34 would
be 1,700. Forty groups would be 1,360. 34 | gy / . S
Both numbers are too large. What _
about 30 groups of 34? That gives us 3400 (34 X ]OO)
1,020. Let’s subtract 1,020 from 1,328, ] 8 P2 B
which leaves us with 308.

= k2 i (3{!\ x 30)
1,328 - 1,020 = 308 -1 3 O 8 .."'--..Record another

......................... 30 groups of 34
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We have 308 left from our original

dividend of 4,728. That's not quite
enough to take away a chunk of 10
34s, which would be 340. But we can
subtract nine 34s, which is 306.

When we take away 306 from 308,

we're left with 2. We can’t take any
more 34s away, so that's the end of our
subtractions. The 2 is our remainder.

There is a remainder of 2.

Finally, let's add up how many 34s

we took away, which we listed
beside our calculation as we went along.
So, 100 + 30 + 9 =139 groups of 34. Write
139 above the bracket, then put “r2”
beside it to show that 34 goes into 4,728
139 times with a remainder of 2.

The bigger the chunks
you work with, the
subtractions 'fhe:e orpe.

fewer

8 S04,728 + 34 =139r2

TRY IT OUT

A fishy problem!

A fisherman catches 6,495 fish. He sells them
to 43 fish shops, giving each shop the same
amount. Any fish left over he gives to his cats.

Answers on page 319

Th

o

34 | 4

F.

W WO Wb |—rT

OCOINN ON|W-

ON OO |O 00O 00 |vo

N

Add up how many 34s we've subtracted

Keep writing down
the number of 34s
we've subtracted

(34 x 100)
(34 x 30)

(34 x 9] o

" Write the
total number
r2 of 34s here

(34 x 100)
(34 x 30)

(34 x 9) +

4,728 + 34 =139 12

o Can you use expanded long division to
work out how many fish each shop gets?

9 How many are left for the cats?

-
b,
]

=
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Long division

In expanded long division (see pages 144-45), we divide by subtracting
multiples of the divisor in chunks. Long division is a different method, in which
we divide each digit of the number we're dividing (the dividend) in turn.

To see how long division works,
we’'ll divide 4,728 by 34.

We start by writing the number we

want to divide, which is 4,728. Then
we draw a division bracket around it. We
put the divisor, 34, outside the bracket,
immediately to the left of 4,728.

Now we try to divide the first digit of

the dividend by 34. 34 won't go into 4,
so we look to the next digit and divide 47
by 34. The answer is 1. Write 1 above the
bracket, over the 7. Write 34 beneath 47.
Subtract 34 from 47 to find the remainder,
which is 13. Write this in at the bottom.

We now bring down the next digit

in the dividend to sit next fo the 13
we just wrote down, to change the
number 13 into 132.

sion calculations follow
tern: divide, subtract,
carry dOWnﬂ.

Long divi
this pat

4,728 + 34 ="

Th H T OI“
3414 7 2 8
I
]
3414 7 2 8
-8 a
i E R
Th H T (0]
]
3414 7 2 8
-Hl1 B
N 3 G

You may find it
useful to label the
columns to show
the place values

.. Write down

how many 34s
go into 47 here

.Draw a line and

write the total of
the subtraction
beneath it

.When bringing
';"down the next
7 digit, keep it in

its place-value
column
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Now divide 132 by 34. Let’s split 34
into tens and ones (30 and 4) to
make this easier. We know that 30 x 3
is90,and 4 x 3is 12, so 3 x 34 =102.
Write a 3 on the bracket above the
2. Write 102 beneath 132. Subtract
102 from 132 to find the remainder,
which is 30.

Once again, bring down the next

digit in the dividend to sit next to
the 30 we just wrote down, to change
the number 30 into 308.

Now divide 308 by 34. We know

that 3 x 9 = 27, so 30 x 9 must be
270. We also know 9 x 4 = 36. And 270
+ 36 = 306. S0, 9 x 34 is 306. Write the
9 above the bracket, over the 8. This
represents 9 x 34. Write 306 beneath
308, then subtract 306 from 308. The
remainder is 2. Write the remainder into
the answer on the bracket.

8 S04,728 + 34 =139 r2

" B2
-l 3 L .. Write down how
many 34s go into
3414 7 2 8  iizhe
-El1 N
'I 3 2 E_ ------------ --.'... Subtract 102
rom 132
= k1 f
3 O e .. Write the answer
of the subtraction
at the bottom
Th H T (0]
1 3
3414 7 2 8
Bring down the 8
B 3 4 L I to sit next to the
result of the
] 3 2 l : subtraction
= [ '
3 0 8¢«
Th H T (0]
1 3 9 r2«
34(a 7 2 8 »
Write the
- 3 4 l I remainder into
the answer
] 3 2 above the
_ '| O 2 division bracket
o R
— § B ©
2

4,728 = 34 =139 r2
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Converting remainders

We can convert the remainder in the answer to a division
calculation into either a decimal or a fraction.

When you write your
answer above the
division bracket, line
up the decimal poirﬁ
with the decimal point

Converting remainders into decimals

If the answer to a division calculation has a remainder, we can convert
that into a decimal by simply adding a decimal point to the dividend

and continuing with the calculation.

Let’s divide 75 by 6 using expanded
short division and convert the
remainder into a decimal.

Start by writing out the
calculation like this.

First, divide the first digit in the dividend,

7, by 6. Since 6 can go into 7 only once,
write 1 above the 7 on the division bracket,
in the tens column. Write the 6 beneath the
7, then subtract this 6 from 7 to get your
remainder, which is 1.

Now we move on to the second digit

in the dividend which is 5. Bring this
down to sit next to the 1 at the bottom of
the calculation. Divide 15 by 6. We know
6 x 2 =12, so write 2 on the division
bracket in the ones column. Write 12
beneath 15 and subtract 12 from 15. The
answer is 3. This is the remainder.

below the bracket.

-----

Label the

columns to
show place
values

Write down how

many 6s you've
subtracted from 7

. Draw a line and write
* what's left over here,

keeping the place
values lined up

. Bring down the 5
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To turn this remainder 3 into a decimal, T 0 - .
continue calculating. Place a decimal point ] 2 § quce a decimal
at the end of the dividend and put a zero next to e o Zomt hm}’,
it. Add another decimal point above the division 6 | 7 5 - O Ore,:e:: dt t;e
bracket, with a tenths column to the right. Bring - 6 tenths columns
down the new zero in the dividend to sit by the
remainder 3. Now divide 30 by 6. We know that 1 5
6 x 5 = 30, so the answer is 5. Write this on the
division bracket in the tenths column. ] 2

Since there’s no remainder, we can end . _
our calculation here. So 75 + 6 =12.5 75 . 6 ] 25

---------------------------------------------------------------------------------------------------------------

. . . . is the
Converting remainders into fractions The numerator is
. N o fop number in @
It's simple to convert remainders into fractions. First, we fraction. The
carry out the division calculation. To turn the remainder into denominator is the
a fraction, we simply write the remainder as the numerator one below.

X

3

in the fraction and the divisor as the denominator.

Here, expanded short division has
been used to divide 20 by 8. The 2 r4d

answer is 2 r4. Ii P
PR > 8 2 O e Use the

remainder as
- ] 6 the numerator
in the fraction

Use the divisor as the' 4

denominator in the fraction

So, the remainder is 4/s. We know that rd — 4 _ 2 _ 1
4/g is the same as 2/4, which is the same - 8 T 4 T 2

as 1/2, so we can use the fraction 1/2 instead.
So 20 + 8 = 21/2. We can tell that our 20 - 8 — 2 %

remainder is correct, because we know
that half of 8 is 4, so a remainder of 4 can be
written as /2.
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Dividing with decimals

Dividing a number by a decimal number or dividing a decimal number is
simple if you know how to divide whole numbers and how to multiply
numbers by multiples of 10 (see pages 108-109).

. widend and
. . qs . ltioly both the divi :
Dividing by a decimal '\gf‘ivis‘;:’by 10 until the decimal
When a divisor (the number you're dividing by) is a decimal number you're working with
number, first multiply it by 10 as many times as it takes to give becomes @ whole number.

you a whole number. You also have to multiply the dividend (the
number being divided) by 10 the same number of times. Then . b
do the division calculation and the answer will be the same =t )
as it would if you did the calculation without multiplying first.

.‘\ f.

H Let's divide 536 by 0.8 53 6 - O 8 — ’P

) First, multiply both the divisor and the 536 X '|O — 5360
4% dividend by 10. So 536 becomes 5,360

and 0.8 becomes 8.

08 x 10 = 8
#3 Now carry out a division Th 3 [ 9
% calculation. We can see from the 6 7 O
completed calculation shown here that ~
5,360 < 8 = 670 815 3 6 0 "~ You'
........ ou'll need four
- 8 place-value
i columns for this
5 6 calculation

4 soneanswerte 536 = (0.8 =670 and 5,360 + 8 =670

5,360 + 8is 670.
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Dividing a decimal

If it is the dividend (the number being divided) that is the decimal number,
simply carry out the calculation as you would if there were no decimal
point there. Make sure you write the decimal point into the answer in the
correct place—directly above the one in the dividend.

1 Let's divide 1.24 by 4. 124 - 4 =7

3al—
5]
IS)

Because the divisor (the number we are dividing You'll need place

by) is greater than the dividend, we know the m "".value b
answer will be less than 1. Write out the calculation for decimal
with a division bracket. Now we can begin calculating. 4 | ] 2 4 places

Since 4 won't go into 1, write a zero on the 0 v o

division bracket above the 1 and a decimal point O 3
next to it. Now we look to the next digit in the dividend Keep the decimal
and divide 12 by 4. We know that 4 x 3 =12, so we 4 I ] ' i oi:ts lined u
write the 3 on the bracket above the 2, after the - B r2 ---------------- ' Zetween the 0’:'65
decimal point. Write the 1.2 beneath the 1.2 in the - and tenths
dividend. Subtract 1.2 from 1.2, which gives us 0. 0 columns

(=]

Now carry down the final digit in
the dividend, which is 4, to sit next
to the 0 at the bottom of the calculation. 4 |

.Bring down the
74 to the bottom
of the calculation

—_— OO

OIN DN |Wa-

Next, divide 4 by 4. The answer is 1. Write

1 on the division bracket above the 4 in
the hundredths column. There’s no remainder,
so the calculation ends at this point. 4 l

.Divide 4 by 4

— — | O o

OIN DN |Wa-
D
3

6 S01.24 + 4 = 0.3] 124 = 4 =(0.3]
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The order of operations

Some calculations are more complex than just two numbers with one
operation. Sometimes we need to do calculations that include several
different operations. It's very important that we know which order to do

them in so that we get the answer right.

PEMDAS

We can remember the order in which we should do calculations by learning the word “PEMDAS”
(or the phrase “Please excuse my dear Aunt Sally”). It stands for parentheses, exponents,
multiplication, division, addition, and subtraction. We should always perform calculations

in this order, even if they are ordered differently when the calculation is written down.

 4x(2+3)=20
Parentheses
Look at this calculation. Two of the numbers
are inside a pair of parentheses. Parentheses
tell us that we must work out that part first.
So, first we must find the sum of 2 + 3, then
multiply 4 by that sum to find the total.

6+4x2=14

Multiplication

We work out multiplication and division
calculations next. In this example, even
though the multiplication is written after
the addition, we multiply first. So, 4 x 2 = 8
andthen 6 + 8 =14

Addition

Finally, we do any addition and
subtraction calculations. Look at this
calculation. We know that we do division
before addition, s0: 9 =3 +12=3+12=15

54+42x32=23

Exponents

Powers or square roots are known
as exponents. We looked at these types of
numbers on pages 36-39. We work these out
after parentheses. Here, we first work out 32 is
9,then 2 x 9 =18, and finally add 5 to get 23.

3x8+2=12
Division
Division and multiplication are of
equal importance, so we work them out
from left to right through a calculation.

Look at this example. We multiply first,
then divide: 3 x 8 +2=24+2=12

Subtraction

Addition and subtraction are of equal
importance, like multiplication and division.
In this example, first we subtract, then we
add:10-3+4=7+4=11
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Using PEMDAS

If you can remember PEMDAS, even
calculations that look really tough are
straightforward.

'l Let's try this tricky calculation.

We know that we need to work out the
parentheses first, so we need to add
4 and 3, which equals 7. We can now write
the calculation as: 17 -7 x 2 + 36

There are no exponents in this calculation,
so we multiply next: 7 x 2 = 14. So, now we
can write the calculation as: 17 - 14 + 36

Now we can work from left to right and
work out the addition and subtraction
calculations one by one. Subtracting 14 from 17

gives 3. Finally we add 36 to 3 to give 39.

5 S0,17-(4+3)x2+36=239

TRY IT OUT

Follow the order ©12+16-4+3x7)=?

Now it's up to you.
Use the order of
operations and see

if you can work out 042—5—(12+4)+9=?

the correct answers
to these calculations.

O6x9+13-22+1="?

Answers on page 319

U724 +3)x 2536 ="

17-7%x2+36="

17-14+36="

3+36=239

17-4+3)x2+36=239

PEMDAS stands for:
Parentheses
Exponents
Multiplication
Division
Addition

Subtraction

-----
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Arithmetic laws

Whenever we're calculating, it helps to remember three basic T

rules called the arithmetic laws. These are especially useful
when we're working on a calculation with several parts.

The commutative law

When we add or multiply two numbers,

it doesn’t matter which order we do it

in—the answer will be the same. This

. . +
is called the commutative law.

7 Addition

Look at these fish. Adding 6 to 5 _
gives 11 fish. Adding 5 to 6 also gives S+6=1
11 fish. We can add numbers in any
order and still get the same total.

I
+

6+5=11

3 fish 2 times, 2 fish 3 times, Y. ol S,
or3x2..... or2 x3 Caa e (‘\/C;Q

# Multiplication ¥ B n N '
4% Here we have 3 fish 2 times, giving oD oBae oPas eDal» oDl
a total of 6 fish. If we have 2 fish 3 times, i i N
we also have a total of 6 fish. It doesn't Cf_ Cf\c\ r\:@ [o CSQ_“-‘» C(\
matter what order we multiply the g ‘ ”
numbers, the product is the same. I3x2=6 2%3 =6
The associative law = addition
When we add or multiply ¢ The associative law helps us add 136 + 47
three or more numbers, together tricky numbers, like 136 + 47.
the way we group the
numbers doe.sr‘ﬁ affect We can parﬁ'rion.47 into 4Q +7. 136 + (40 + 7) =183
the result. This is the &% If we work out this calculation,
associative law. the answer is 183.

#) We can move the brackets to make
%' the calculation simpler. Adding 136
and 40 first, then the 7, also gives 183.

(136 + 40) + 7 =183



CALCULATING » ARITHMETIC LAWS 155

The distributive law

Multiplying a number by some numbers ‘At/)he”ko' caleulation has numbers in
added together will give the same answer br. Orci;e:f’ work out the part in the
as mulfiplying each number separately. s first. We looked at the order

of i
We call this the distributive law. Operations on pages 152-53.

Let's see how the distributive law _"
' can help us to find 3 x 14. 3 X ]4 -

It's quite a hard calculation if we don't -9
X =
know our multiplication tables for 3 all the 3 (]O + 4)
way to 14, so let’s split 14 into 10 + 4, which is
easier to work with.

Next, we can make the calculation simpler -7
' to work out by distributing the number 3 (3 X ]O) + (3 X 4) )

to each of the numbers in the brackets.

Now we can solve the two brackets before -
adding them together: 30 +12 =42
(3x10)+(83x4)=30+12=42

So, by breaking 14 into simpler numbers -
and distributing the 3 between them, 3x14=42
we've found that 3 x 14 = 42

Multiplication
The associative law is also helpful when we 6x15="7
need to multiply by a tricky number, like 6 x 15.

We can break 15 into its factors 5 and 3. If we —
then work out this calculation, the answer is 90. 6 X (5 X 3) - 90

The associative law allows us to move the —
brackets to make it easier. If we find 6 x 5 (6 X 5) X 3 - 90
before multiplying by 3, the answer is still 90.
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Using a calculator

Always double-check

A calculator is a machine that can help us work out the your answer wher‘\ zou

i Qi are using a calculator,
answers to calculations. It's important that we know how  orauseifs easy fo make
to do calculations in our heads and with written methods, o mistake by accidentally

i i : i wrong keys.
but sometimes using a calculator can make calculating pressing fhe

quicker and easier.

Calculator keys

Most calculators have the same basic keys,
just like this one. To use a calculator, we simply
type in the calculation we want to work out,
then press the [=] key.

The display shows
the numbers that
have been typed

in or the answer

ON and CLEAR key
This is the key we press to turn the
calculator on or to clear the display,

taking the value displayed back to zero. ... e ‘ - v
2 \MC) [ MR) (M- Mt

Number keys . v Wi
The main part of the calculator’s . D ' | X J~

keypad are the numbers 0 t0 9.

We use these keys to enter the ) \/\)
numbers in a calculation.... | o ¢

| ) (0
Decimal point key ' ' ' . AD(
+

........
cen
e

We press this key if we are calculating with ... | e,
a decimal number. To enter 4.9, we press [4], l.(.l. A -
\ —— ..

then the decimal point [.], followed by [9]. .. sl e RN
Negative key Arithmetic keys ..
This key changes a positive number - All calculators have keys for adding [+],
info a negative number, or a negative subtracting [-], multiplying [x], and dividing [+].
number into a positive number. If we wanted to calculate 14 x 27, we would

press (1], [4], [x], (2], [7], then [=].
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TRY IT OUT

Calculator questions

Now that you know all of the important

keys on the calculator and how to use them,
see if you can work out the answers to these
questions using a calculator.

Answers on page 319

? Memory keys

. & Sometimes it can be useful to get a
calculator to remember an answer, so that we

can come back to it later. [M+] adds a number
to the calculator’s memory and [M-] removes
that number. [MR] uses the number that is
stored in the memory without us needing

to key it in, and [MC] clears the memory.

' Square root key

. & This key tells us the square root
of a number. We use this in more

advanced mathematics.

) Percentage key
%" The [%] key can be used to work

" out percentages. It works a little

differently on some calculators
compared with others.

() Equals key
¢ This key is the “equals” key. When we

'. have entered a calculation on the keypad—

for example, 14 x 27—we press [=] to reveal
the answer on the calculator’s display.

@ 983+528=" )39x64="
€)761-492=" @) 697 -41="7

© -53+21="

Estimating answers

When you use a calculator, it's easy to make
mistakes by pressing the wrong keys. One way
you can make sure your answer is right is to
estimate what the answer should be. We looked
at estimating on pages 24-25.

307 x49 ="

Let’s estimate the answer to 307 x 49

300 x 50 ="

) It's quite tricky to work out in our heads so we
4% can round the numbers up or down. Round
307 down to 300, and round 49 up to 50.

300 x 50 =15,000

2 300 x 50 gives the answer 15,000, so the
%' answer to 307 x 49 will be close to 15,000.

7 If we used the calculator to find 307 x 49
“" and got the answer 1,813, then we would
know it's incorrect and that we missed a number
when keying it in. This is because estimating told
us that the answer should be close to 15,000.

0 40% of 600 =

157
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Length T

Length is the distance between two points. We can measure
distances in metric units called millimeters (mm), centimeters (cm),

meters (m), and kilometers (km).

Meters and kilometers
We can use lots of different

words to describe lengths,
but they all mean the distance

between two points.
EEEEEREEREN
EENEEEEREAER
EENEEEEEEER
EEEEEEEEEN
Height means how ==========
far something is

from the ground. But EEERRREEER

it's really no different
from length, so we
measure it in the same
units. This tall building
has a height of 700 m.

EEEEREREER

EREEEEEEER

EEERREREEER
The width of SNNENENEER

L EEEEEEEEEN

something is @ 1|

measure of how far it = .-I-

is from side to side. It's Ll

also a type of length.

The width of this

building is 250 m.

HEIGHT -

T 5 WIDTH

Another unit of
length is the
kilometer. There are
1,000 m in Tkm.
The helicopter is flying
at a height of 1Tkm.

We can convert the

height of the
helicopter info meters
by multiplying by 1000.
So, the helicopter is
1,000 m off the ground.

Another word we

use for length is
“distance,” which
means how far one
place is from another.
Long distances are
measured in kilometers.
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Length, width, height,
and distance are
all measured using
the same units.

Centimeters and millimeters There are 100cm in 1Tm

Meters and kilometers are great for and 10mm in Tcm.
measuring big things but less useful for

measuring things that are much smaller. _

We can use units called centimeters and Take a look at this dog.
millimeters to measure shorter lengths. It's 60.cm tall.

70 - We can easily change
g this height infto m, by
60 _ dividing it by 100. So, the dog
. is 0.6 m tall.
50 -
_ We can even change
§ 410 N this height info mm,
e by multiplying it by 10. This
o 30 means the dog is 600 mm tall.
w )
20 | We usually use mm to
measure much smaller
10 - things, like the bumblebee
buzzing beside the dog. The
o . bumblebee is 15mm long.

----------------------------------------------------------------------------------------------------------------------------------------

Converting units of length

Length units are easy to convert. All we need
to do is multiply or divide by 10, 100, or 1000.

smeters to mijjy; ers 10 centim aometers to mea
e 0 Mere, W 00 Crers O Y000 < Ters
44/‘//-
. (S Copys:
"Meters 1o centimet® Nlimeters to mete’® Meters fo kilometer®
+10 + 100 + 1000
To convert mm to cm, we To convert cm to m, we To convert m to km, we divide
divide by 10. To convert cm divide by 100. To convert m by 1,000. To convert km to m,

to mm, we multiply by 10. to cm, we multiply by 100. we multiply by 1,000.
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Calculating with length

Calculations with length measurements work just like
other calculations. You simply add, subtract, multiply, and divide

the numbers as you usually would.

Calculating with the same units

This tree is 16.6 m tall. Four years
ago, it was 15.4m tall. How much
has it grown?

To find the difference in height,

we need to subtract the
smaller number from the larger
number: 16.6 —15.4 =1.2

This means that the tree has

B /)l
a1

L JL

g OREER Y

J L jL JL |

grown 1.2m in four years. 4 years
ago

Let's try a trickier problem.

We know the tree has
grown 1.2 m over four years,
but how much is that per year?

TRY IT OUT

To solve this problem, all

we need to do is divide the
amount it has grown by the
number of years: 1.2 =+ 4 =0.3

2 years 1 year Now
ago ago

So, the tree grew
0.3m each year.

200m

Share the distance

This running track is e
200m long. If the four 2
robots each ran the same
distance in a relay race,
how far will each robot
need to run to cover the
whole track?

To figure out the answer,
allyou needtodois a
simple division calculation.

Answer on page 319

'HO)
5

.’t\ﬂ

o=
L)

Just divide the length of
the track by the number of
robots sharing the distance.
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Calculating with mixed units

We already know we can use different units
to record length. If you are calculating with
lengths, it is important to make sure the
values are all in the same unit before you

start calculating.

The robot in this picture is

going to leave his house and
travel 760 m to the toy store,
1.2km to the playground, and
then 630 m to the zoo. How far
is the whole trip?

760m

First, we have to put all the

measurements into the
same units. So we need to
change the distance between

the toy store and the playground

from kilometers to meters.

1.2 km

ing Wi
When calculating
make sure the measurem

agre all in the same unit.

th distances,
ents

L
==

o

Remember, to convert
kilometres to metres,
we just multiply the number
of kilometers by 1,000<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>