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Mathematics
Introduction
This chapter offers a brief overview of essential maths topics for Year 5, including number
sense, fractions and decimals, computation, measurement and geometry. Success in
learning maths comes through practice: not mindless, repetitive practice but thoughtful
practice, with a variety of problems. While it is important to work toward the development
of higher-order problem-solving skills, such skills depend on a sound grasp of basic facts
and an automatic mastery of fundamental operations. Since practice is the secret to
mastery, practice is a prerequisite for more advanced problem-solving.
Some well-meaning people fear that practice in mathematics – memorising arithmetic
facts or doing timed worksheets, for example – constitutes joyless, soul-killing drudgery
for children. Nothing could be further from the truth. It is not practice but anxiety that
kills the joy in mathematics. And one way of overcoming anxiety is by practising until the
procedures become so easy and automatic that anxiety evaporates.
One effective way to practise is to have children talk out loud while doing problems,
explaining computational steps along the way. In this way the child’s mental process
becomes visible to you, and you can correct misunderstandings as they happen. This brief
outline presented here does not constitute a complete maths programme, since it does
not include as many practice problems as a child ought to do while learning this material.
To learn maths thoroughly, children need to be shown these concepts and then
encouraged to practise, practise, practise. We therefore urge that parents and teachers
select a maths programme that allows plenty of opportunities to practise.
The best maths programmes incorporate the principle of incremental review: once a
concept or skill is introduced, it is practised again and again through exercises of gradually
increasing difficulty (including word problems). One result of this approach is that a
child’s arithmetic skills become automatic. Only when children achieve automatic
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command of basic facts – when they can tell you instantly what 6 times 6 equals, for
example – are they ready to tackle more challenging problems. Maths programmes that
offer both incremental review and varied opportunities for problem-solving achieve the
best results.

Numbers and Number Sense
Place Value
In Year 4, we learnt how to work with numbers up to hundred thousands. What comes
after 999,999? One million, which is written 1,000,000.
You can write the numbers from 1,000 to 9,999 with or without a comma: 9,672 or
9672. However, whenever you write numbers ten thousand or greater, it is often better to
write them with commas to mark off each group of three to help you see the place values.
Therefore, you would write 10,403 rather than 10403.
When you read a number, always begin with the largest place value. How would you
read this number?

4,315,825

The four is one digit to the left of the millions comma. It is in the millions place.
4,315,825 is read: ‘four million, three hundred and fifteen thousand, eight hundred and
twenty-five’. Now can you read this next number?

462,977,003
The 4 is three digits to the left of the millions comma. It is in the hundred millions
place. 462,977,003 is read: ‘four hundred and sixty-two million, nine hundred and seventyseven thousand and three’. Notice how the commas make the number easier to read, by
dividing the digits up into groups of three.
When you read numbers with this many digits, you have to pay attention to the place
value of each digit. Draw boxes like the ones below and fill them in with 462,977,003.
millions
hundreds
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tens

thousands
ones

hundreds

tens

ones
ones

hundreds

tens

ones
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Beginning at the right, the values of the places are: ones, tens, hundreds; then there are
thousands, ten thousands, hundred thousands; followed by millions, ten millions, hundred
millions. Each place has a value 10 times greater than the place to its right. This system of
writing numbers is called the decimal system.
‘Decimal’ means having to do with 10. In the decimal system, the place values are based
on groups of 10. In the decimal system, whenever we have 10 of a certain place value, we
write it as 1 in the next highest place value. For example, there are 10 tens in 1 hundred.
There are 10 hundreds in 1 thousand.

The Value of Digits
Can you write 936,455,171 in expanded form?
In the number 936,455,171, the bold 3 is in the ten millions place. Its value is 30,000,000.
The bold 4 is in the hundred thousands place. How would you write its value? 400,000.
Another useful way to look at place value is to see how many of each place value a
number has. For example, take 43,289. You can write the number in terms of how many
ten thousands, thousands, hundreds, tens and ones it has. It has 4 ten thousands, 43
thousands, 432 hundreds, 4,328 tens or 43,289 ones. Learning to use place value in this
way is very useful in both subtraction and division.

Comparing Numbers
When you compare numbers, always begin by comparing the digits with the largest
place values. For example, to compare 286,563 and 97,800, you begin at the left, with the
largest places.

Think:

286,563
97,800
200,000 > 90,000
So, 286,563 > 97,800

Remember that the sign > stands for ‘is greater than’. The sign < stands for ‘is less than’.
A statement like ‘286,563 > 97,800’ is called an inequality because it shows how the
numbers are not equal.
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Another way to practise comparing numbers is to write a double inequality: find a
number that fits between the two numbers in order to compare them. 286,563 is greater
than 200,000. 200,000 is greater than 97,800. You write:

286,563 > 200,000 > 97,800
So, 286,563 > 97,800.
Standard Form and Expanded Form
You know that the standard way to write a number is to express it as a single number with
digits. For example:

8,532,706 is in standard form.
You can also write the number in expanded form, separating the digits in each place.
There are two ways to write the same number in its expanded form. You can write:

8,532,706 = 8,000,000 + 500,000 + 30,000
+ 2,000 + 700 + 6.
Or, you can multiply each digit by its place value, like this:

8,532,706 = (8 × 1,000,000) + (5 × 100,000)
+ (3 × 10,000) + (2 × 1,000) + (7 × 100) + (6 × 1).
Now, how would you write 5,367,824 and 6,928,284 in each of the two ways of writing
expanded form?

Using a Number Line
You can also compare numbers using a number
line. Suppose your friends have been selling
lemonade. They sold 7 glasses on Monday, 5 on
Tuesday, 1 on Wednesday, 16 on Thursday and
11 on Friday.
Weds

Tues

Mon

Fri

Thurs

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
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By placing these numbers on a number line, you can see which day was the best for sales.
e farther to the right a number is on the number line, the larger it is. e farther le, the
smaller the number.

Negative Numbers
Positive numbers are numbers greater than 0. There is
another set of numbers that are less than 0. They are
called negative numbers. Negative numbers are written
with a minus sign.
Negative numbers are a bit harder to understand than
positive numbers, but they can be very useful. For
instance, suppose you are keeping track of how much
money your friend Jerome owes you. Let’s say that at
first Jerome owes you £5. Then Jerome pays when you
have a doner kebab that costs £2. Subtract 2 from 5 by
moving your finger two notches to the left on the number line below.
big ice cream sundae
small kebab

−5 −4 −3 −2 −1

0

1

2

3

4

5

After that, Jerome only owes you £3. Suppose he buys you a big ice cream
sundae, with sprinkles and sauce, for £4. If you move four more ticks to
the left, you move past zero to –1. What does it mean to say Jerome
owes you −£1? It means you owe him a pound! How much would you
owe him if he lent you £3 more?
See if you can put these numbers in order from the least to
the greatest:

1

−3

2

0

−5

By using the number line, you can see that the order would be −5, −3,
0, 1, 2. Don’t be fooled into thinking that −5 must be greater than −3
because 5 is larger than 3. The number line shows you that −5 is farther
to the left of zero than −2, which means it is less.
211

5 UK Year 5 Maths_CK5 15/08/2013 14:51 Page 212

What Your Year 5 Child Needs to Know

Comparing positive and negative numbers
−5 < −2
Any negative number is always less than any positive number.

−3 < 1

−1,000 < 5

−6 < 6

Any positive number is always greater than any negative number.

2 > −5

2 > −450

3 > −3

If both numbers are negative, the number farther from zero is less. You can think of it
as larger and negative, meaning less.

−3 < −1

−6 > − 7

−6 = −6

It’s your turn. Supply the signs >, < or = between these numbers.

−5
−8

5
−6

21
9

−21
−20

−12
−4

−12
−3

−7
−1

−5
−1

Draw yourself a number line if it helps.

Rounding
You know from Years 3 and 4 that you can use ‘round’ numbers sometimes when you do
not need to know an exact value for a number. Let’s practise rounding.
What is 137 rounded to the nearest ten and the nearest hundred?
What is 151 rounded to the nearest ten and hundred?
What is 187 rounded to the nearest ten and hundred?

137

151

187

100 110 120 130 140 150 160 170 180 190 200
Now let’s round 3,417 to the nearest thousand. When you look in the thousands place,
you see 3. Your choice is to round the number up to 4,000 or round it down to 3,000.
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Because the digit in the place just to the right is a 4, you should round down to 3,000.
Notice that when you round a number to a certain place value, all the digits to the right
of that place become zeros. Now, what is 8,568 rounded to the nearest thousand?

Perfect Squares
When you take a number and multiply it by itself, you square the number. If you square
a whole number, the resulting product is called a perfect square. In Year 4 we saw a few
examples of perfect squares. Now look at these:

1×1=1
2×2=4
3×3=9
4 × 4 = 16
5 × 5 = 25
6 × 6 = 36

7 × 7 = 49
8 × 8 = 64
9 × 9 = 81
10 × 10 = 100
11 × 11 = 121
12 × 12 = 144

You can see why 9, 16, 25 and the other products above are called perfect squares if you
draw pictures that stand for the numbers.

5×5
4×4
3×3

You can read the equation ‘5 × 5 = 25’ as ‘5 times 5 equals 25’. Or you can say: ‘5 squared
equals 25’. There is also a special symbol to mean ‘squared’. It is 2.

5 × 5 = 52 = 25
213
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Why 2? It is above the line so it does not look like an ordinary digit. 5 × 5 is not 52. It
is a 2 because five is a factor twice in the product.
For 10 × 10 = 10 squared = 102 = 100, 2 is also the number of zeroes in 100. That only
works with 10 squared.

Square Roots
When we take the square root of 25, we ask what number multiplied by itself equals 25.
Since 5 × 5 = 25, the square root of 25 is 5.
Let’s try that again. What number multiplied by itself equals 81? 9 × 9 = 81. So the
square root of 81 is 9.
We use a special symbol to mean ‘square root of ’: √. We read √64 as ‘the square root
of 64’. What does √64 equal? How about √100? √144? You can look at the perfect squares
on the previous page for a clue.

Roman Numerals
In Year 4 we first learnt about Roman numerals. Let’s review the Roman numerals from
1 to 10. Look at them carefully, especially the numerals for 4 and 9.

I

II

III

IV

V

VI

VII

VIII

IX

X

We learnt in Year 4 that there are some more Roman numerals, and you can use these
symbols to write numbers into the thousands. The symbols are:

L is 50

C is 100

D is 500

M is 1,000

Now do you remember the two rules of using Roman numerals?
Rule 1
When a Roman numeral that is the same size or smaller comes after another Roman
numeral, you add their values together.

XV is 10 + 5 = 15

XXX is 10 + 10 + 10 = 30

Rule 2
When a Roman numeral that is smaller comes just before one that is larger, you subtract
the smaller one from the larger one.
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IV is 5 − 1 = 4
IX is 10 − 1 = 9
XL is 50 − 10 = 40
What time is it?

It’s 2:56.

Oen, you need to use both these rules to write numbers in Roman numerals. e
example below shows you how grouping numbers within a long Roman numeral helps you
read it:

CDXLVIII
= CD + XL + VIII
= (500 − 100) + (50 − 10) + (5 + 3)
= 400 + 40 + 8
= 448
Sometimes people still use Roman numerals for years. For example, you might find a
book published in the year MCMLXXXVII.

M + CM + LXXX + VII
= 1000 + (1000 − 100) + (50 + 30) + (5 + 2)
= 1000 + 900 + 80 + 7
= 1987
What year is it now? Can you write the year in Roman numerals? What famous
historical event happened in MDCLXVI? How about MCCXV or MCDXCII?
215
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Multiplication
Multiplication Review
Remember that multiplication is a quick way of adding the same number over and over
again. You can solve 4 + 4 + 4 + 4 + 4 in two ways. You can write the numbers in a column
and add them, or you can multiply 4 × 5. 4 × 5 = 20. In this equation, 4 and 5 are the
factors, and 20 is the product.
Do you know the basic multiplication facts, from 1 × 1 to 10 × 10? Can you fill in the
blanks in the following equations?

4×8=
7×6=

× 7 = 35
× 9 = 63

6×
8×

= 24
= 40

If it takes you more than a second or two to solve any of these, you should practise your
multiplication facts.

A Property of Multiplication
Remember also that multiplication has a special property. is property allows you to find
a product by first multiplying with one part of a number and then multiplying with the other
part, then adding the two partial products together, to find the whole product. Here is an
example with 9 × 4. If you didn’t remember that 9 × 4 = 36, you could work it out this way:

9 × 4 = (6 + 3) × 4
= (6 × 4) + (3 × 4)
= 24 + 12
= 36
Because of this property of multiplication, there is an easy way to multiply numbers of
more than one digit in your head. You can multiply the value in each digit separately, and
then add to find the whole product. Here’s an example:

3 × 17 = 3 × (10 + 7)
= (3 × 10) + (3 × 7)
= 30 + 21
= 51
216

5 UK Year 5 Maths_CK5 15/08/2013 14:51 Page 217

Mathematics

Now look at this problem: 3,624 × 5. You can multiply 5 by the ones, then by the tens,
then by the hundreds, then by the thousands. Then you add those numbers together.

3,624 × 5 = (4 ones × 5) + (2 tens × 5) + (6 hundreds × 5) + (3 thousands × 5)
= (4 × 5) + (20 × 5) + (600 × 5) + (3,000 × 5)
= 20 + 100 + 3,000 + 15,000
= 18,120
You know from Year 4 that there is a quicker way to work through these same stages
of multiplication. First, write the two numbers to be multiplied one on top of another.
Then multiply the ones, tens, hundreds and thousands columns, ‘carrying’ numbers to
the next column, as needed.

3 12
3, 6 2 4
×
5
1 8, 1 2 0

First multiply 4 × 5.
4 × 5 = 20, or 2 tens, 0 ones. Write zero in the ones place and carry the two tens by
writing a 2 over the tens column.
Now move to the tens place. 5 × 2 tens = 10 tens, plus 2 tens carried over from the ones
column = 12 tens. Write 2 in the tens column and carry the 1 hundred to the hundreds column.
Continue to multiply and add in this way until you have multiplied each digit by the 5
and added in the numbers carried over from the last place.

Multiples
24 is a multiple of 6, because 6 × 4 = 24. A multiple of a number is the product of that
number and any whole number. 36 is also a multiple of 6 because 6 × 6 = 36.

Here are some multiples of 2:

2, 4, 6, 8, 10, 12, 14…
Here are some multiples of 6: 6, 12, 18, 24, 30…
Here are some multiples of 7: 7, 14, 21, 28, 35…
18 is a multiple of 6, because 6 × 3 = 18. But 18 is also a multiple of 9, because 9 × 2 = 18.
217
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We say that 18 is a common multiple of 6 and 9. Another common multiple of 6 and 9 is
36, because 6 × 6 = 36 and 9 × 4 = 36. Can you find three common multiples for 4 and 6?
Notice that all the multiples of 2 are even. You can define even numbers this way – even
numbers are numbers that are multiples of 2.

Here are some multiples of

10: 10, 20, 30, 40, 50...

Notice that all multiples of 10 end in zero. All whole numbers that end in zero are
multiples of 10.

Multiplying by Tens
Whenever you multiply a number by ten, you make it ten times as large. In the decimal
system, you make a whole number ten times as large just by adding an extra zero to it. So
it is easy to multiply by ten – just add an extra zero to the number you’re multiplying by.
The numbers move a place to the left to make room for the zero.

4
× 10
40

54
× 10
540

184
× 10
1,840

You can use this knowledge to multiply by any multiple of ten. Suppose you wanted to
multiply 23 × 60. You already know how to multiply 23 × 6, and you know how to multiply
by ten. By combining these two skills you can get your answer:

23 × 60 = 23 × (6 × 10)
= (23 × 6) × 10
So, the product of 23 × 60 is equal to the product of 23 times 6, times 10:

1
× 23
6
138
Then multiply 138 × 10, which is as easy as adding a zero: 138 × 10 = 1,380.
So 23 × 60 = 1,380.
Now try multiplying 14 × 70.
218
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Multiplying by Two-Digit Numbers
Once you know how to multiply by tens, you can multiply by any two-digit number:
you just break the problem down into two parts. First you multiply by ones, and then
you multiply by tens and write this product below the first product. After this, you add.
Here’s how you would find the product of 23 × 58.

Think:

23 × 58 is (20 × 58) + (3 × 58)
58
× 23
174

Multiply 58 by 3 ones

Multiply 58 by 2 tens. Be sure to write a zero in the ones place to show you are working
with the tens now.

58
× 23
174
1,160

Then add

58
× 23
174
+ 1,160
1,334

You can multiply larger numbers by two-digit numbers in the same way. Here’s an
example.

372 × 48 = 372 × (40 + 8)
= (372 × 40) + (372 × 8)
372
×
48
2,976 = 372 × 8
+ 14,880 = 372 × 40
17,856 = 372 × 48
219
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Multiplying by Hundreds
When you multiply a whole number by 100, you add two zeros to it. Multiplying by 100
is like multiplying by 10 twice. The numbers move two places to the left.

100 × 6 = (10 × 10) × 6
= 10 × (10 × 6)
= 10 × 60
= 600
6
× 100
600

87
× 100
8,700

942
× 100
94,200

To multiply by any multiple of 100, write zeros in the ones place and the tens place of
the product, because you are multiplying by 100. Then multiply using the digit in the
hundreds place.
Write zeros in the ones place and the tens place, then multiply.

487
× 300
00

487
×
300
146,100

Multiplying by Three-Digit Numbers
Once you know how to multiply by hundreds, you can multiply by three-digit numbers.
First multiply by the ones, then by the tens, then by the hundreds. Then add. Here is
an example.
Multiply by 4 ones

565
× 394
2,260 = 4 × 565
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Write a 0 in the ones place and then multiply by 9 tens

565
× 394
2,260
50,850 = 90 × 565
Write a 0 in the ones place, a 0 in the tens place and then multiply by 3 hundreds

565
×
394
2,260
50,850
169,500 = 300 × 565
222,610 = 394 × 565
Multiplying by Thousands
You know that when multiplying a whole number by 10, you add one zero. When multiplying
by 100, you add two zeros. How many zeros do you suppose you will add when multiplying
a whole number by 1,000? Did you say three zeros? If so, you spotted the pattern.
Multiplying by 1,000 is like multiplying by 10 three times. The numbers move three places
to the left and you fill in zeroes wherever there is a blank.

7
× 1,000
7,000

23
× 1,000
23,000

981
× 1,000
981,000

To multiply by any thousand, write zeros in the ones, tens and hundreds places of the
product. Then multiply by the digit in the thousands place:
Write zeros in the ones,
tens and hundreds places

64
× 2,000
000

Multiply

64
× 2,000
128,000
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5 UK Year 5 Maths_CK5 15/08/2013 14:51 Page 222

What Your Year 5 Child Needs to Know

Multiplication with Zeros
Sometimes you need to multiply numbers that end in several zeros. There is a handy
shortcut for multiplying numbers that end in zeros. Let’s say you wanted to multiply 300
× 500. You can do this as you would normally. Write two zeros in the product. Multiply
500 by 3.

500
× 300
00

500
×
300
150,000

Or you can take a shortcut. You can rule off all the zeros at the ends of the numbers,
and write all four of the zeros in the product straight away. Then multiply 5 by 3

5 00 × 3 00 =
0,000
= 15 0,000
If you write the sum vertically, notice how the two zeros from the 500 and two more
zeros from the 300 push the 15 over to the left. You have multiplied hundreds by hundreds
and got tens of thousands.

5 00
× 3 00
0,0 00

5 00
×
3 00
15 0,0 00

Use this strategy to multiply 2,000 × 600 and 600 × 800.

Checking Multiplication
There are two different ways of checking multiplication: by estimating or by changing the
order of the factors you are multiplying. Estimation lets you know if your answer is about
right. Changing the order of the factors gives you an exact check. To check a multiplication
problem by estimation, round each factor to the nearest ten, hundred or thousand. (You
do not need to round one-digit factors.) Then multiply and check to be sure the estimate
is close to the answer you came up with.
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Check this problem

254
×
49
2,286
+ 10,160
12,446

Round both factors to the nearest ten and multiply

×

254
49

250
×
50
12,500

See if the original product is close to the estimate. If it’s not, go back and multiply again.

12,446 is close to 12,500 
Based on this check, you can’t say that your multiplication is absolutely correct, but
you know you are close.
You can also check multiplication by changing the order of the factors and multiplying again.
To check this problem,

68
× 37
476
+ 2,040
2,516

reverse the order of the factors
and multiply

37
× 68
296
+ 2,220
2,516

If your answer is correct, the product will be the same both times.

Multiplying Three Factors
You’ve just seen how you can check a multiplication problem by changing the order of
the two factors to be multiplied. You can also do this when multiplying three factors.
When you multiply three numbers, you can multiply them in any order, but one particular
order may be easiest.
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Look at 879 × 5 × 6, for example. In this problem, you can save time if you multiply
5 × 6 in your head to get 30, and then multiply 30 × 879.

Multiplication Word Problems
Joe went to the toyshop 13 times last month.
He bought 5 marbles each time he went.
How many marbles did Joe buy last month?
Fifteen friends were going to the theme
park. They each went on thirteen rides. How
many rides did they go on in total?
The class is going to the theatre and each
ticket costs £6. How much do 26 tickets cost?

Division
Division Review
Division and multiplication are inverse operations. That means that one inverts, or
reverses, the other. Take the equation 10 × 10 = 100. You could invert this by dividing:
100 ÷ 10 = 10. The first equation says if you combine ten groups, each containing ten
items, you’ll have a hundred items all told. The second says, if you break that collection
of a hundred items into ten equal groups, each group will have ten items.
In Years 2, 3 and 4 we learnt the division tables for the divisors 1 to 10. Before you learn
more complicated division, make sure you know the facts of simple division. For example,
since you know that 8 × 4 = 32, you should also know that 32 ÷ 4 = 8, and 32 ÷ 8 = 4.
Finally, remember two important rules about division: You cannot divide by 0, and any
number divided by 1 equals that number.
Now, do you remember what dividends, divisors and quotients
are? In the equation 32 ÷ 8 = 4, 32 is the
dividend, 8 is the divisor and 4 is the quotient.
The dividend is the number you are dividing,
The Year 2 book explains
the divisor is the number you are dividing by
why these rules are true.
and the quotient is the answer.
224
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Factors
A factor is a number that divides another number evenly, without leaving a remainder.
What are the factors of 4?

4÷1=4
4÷2=2
4 ÷ 3 = DOES NOT DIVIDE EVENLY
4÷4=1

So the factors of 4 are 1, 2 and 4 because they all divide 4 evenly. 3 does not divide 4
evenly and so is not a factor of 4.
The factors of 20 are 1, 2, 4, 5, 10, 20. The factors of 24 are 1, 2, 3, 4, 6, 8, 12, 24. How
many factors do 20 and 24 have in common? There are three: 1, 2 and 4. Factors shared
by two or more numbers are called common factors.
What are the common factors of 28 and 42? Of 30 and 45?

Prime Numbers and Composite Numbers
Every whole number larger than 1 has at least two factors. The number can be divided
evenly by itself and it can be divided evenly by 1. If a number has only two factors, it is
called a prime number. 11 is a good example of a prime number. You can divide 11 evenly
by 1 (11 ÷ 1 = 11) and you can divide it by 11 (11 ÷ 11 = 1). But you cannot divide 11
evenly by 3 or 4 or 6, or any other whole number. So 11 is a prime number.
2 is considered the first prime number (1 is a special case). Can you pick out the other
prime numbers between 2 and 20? Hint: there are seven of them, not counting 2.
What do we call a number that’s not a prime number? We call it a composite number. A
composite number is a number that is divisible by at least one other number besides itself and 1.
6 is a good example. 6 is evenly divisible by 1, 2, 3 and 6.
So it is a composite number. Is 21 composite? How about 37?

Three Ways of Writing Division Problems
You can write a division problem in three ways. 28 divided by 7 can be written:

28 ÷ 7

7) 28

28
7

All three ways mean the same thing: 28 divided by 7. Now can you write 33 divided by
5 in these three different ways?
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5 UK Year 5 Maths_CK5 15/08/2013 14:51 Page 226

What Your Year 5 Child Needs to Know

Dividing Vertically
6 R3
5) 33
− 30
3
First we look to see if the divisor is smaller than the first digit of the dividend. It’s not (5
> 3), so we have to look at the next digit of the dividend and divide 5 into 33.
5 × 6 = 30
33 − 30 leaves a remainder of 3
So 33 divided by 5 is 6 with a remainder of 3. We abbreviate this quotient ‘6 R3’.
Because multiplication and division are inverse operations, you can use your
multiplication skills to check your division. To check a division problem, you multiply
the quotient by the divisor, and you add the remainder (if there is one). Your answer
should equal the dividend.

(quotient × divisor) + remainder = dividend
(6 × 5) + 3 =
30 + 3 = 33 
You can begin to use this same form – a multiplication and an addition – as a way of
writing division answers.

33 = (6 × 5) + 3

3<5

You write the inequality 3 < 5 to show that the remainder is less than the divisor.
Remember that if the remainder is not less than the divisor, the quotient is too small and
you need to go back and redo your division.

Understanding Remainders in Word Problems
When you do division word problems, you may need to think about your remainders in
different ways. Suppose that 31 students are going on a trip in some school minibuses.
Each minibus can hold 7 students. How many minibuses are needed?
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When you divide 31 by 7, you get 4 (7 × 4
= 28) with a remainder of 3. Does the answer
4 with a remainder of 3 mean you only need 4
minibuses? No. If you only had 4 minibuses,
3 people would not be able to go on the trip.
In this problem the remainder tells us an
extra minibus will be needed. Altogether, 5
minibuses will be needed for the trip.
Now try the following problem: Mrs Pauli is making surprise baskets for a fair. She has
6 baskets and 52 treats to place in them. If she wants all the baskets to have the same
number of surprises, how many treats should go in each basket? How many will be left
over for her grandchildren?

Zeros in Quotients
Sometimes when you divide, you need to write a zero as one of the digits of the quotient.

3
3)922
−9
0
Think: 0 < 3

Divide 22 by 3

M

Bring down the tens and try to divide them. Since you cannot divide 2 by 3,
write a zero in the tens place of the quotient and bring down the ones as well.

307 R1
3)922
−9
022
− 21
1
Think: 1 < 3

M

First divide the hundreds.

M

Consider 922 ÷ 3

30
3)922
−9
02

Check by multiplying the quotient by
the divisor and adding the remainder. M

307
× 3
921
+ 1
922
227
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Practise writing your answer as a multiplication and an addition, followed by an inequality.

922 = (3 × 307) + 1

1<3

The Number of Digits in a Quotient
Before you begin solving a division problem, work out first how many digits there will be
in the quotient. For example, in the problem 496 ÷ 3, you know straight away that there
will be three digits in the quotient, because you can divide 4 hundreds by 3. Another way
to think of this is that 496 > 3 × 100. You know the quotient will be at least 100, which is
the smallest possible three-digit number.
In the problem 519 ÷ 6, you know straight away that the quotient will have two digits.
You cannot divide the 5 in the hundreds place by 6 but you can divide 51 tens by 6.
Another way to think of this is that 519 < 6 × 100. You know the quotient will be less
than 100.

Dividing Larger Numbers
You can use the same method to divide larger numbers by one-digit numbers. Here is an
example of dividing a number in the thousands.

8 ) 8254
You can divide 8 thousands by 8. Begin by dividing the thousands. The quotient will
have four digits.

1031 R6
8)8254
−8
025
− 24
14
−8
6
In this problem, notice that you cannot divide the 2 in the hundreds place by 8. So you
write a zero in the hundreds place, bring down the 5 and divide 8 into 25 tens.
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Mental Division
Sometimes you can do a division problem in your head, without writing out all the steps.
Here’s an example.

3 ) 936
Think:

9 hundreds ÷ 3 = 3 hundreds
3 tens ÷ 3 = 1 ten
6 ones ÷ 3 = 2 ones
So,

312
3 ) 936

Try solving 2)684, 7)749 and 9)3636 in your head.

Dividing by Tens
When dividing by tens, remember that division is the opposite of multiplication. Here’s
an example:

30 ) 90
Think: how many × 30 = 90?
Try different numbers.
2 × 30 = 60
3 × 30 = 90
3
30)90
− 90
0
Now try 80 ÷ 4.
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Dividing by Two-Digit Numbers
When the divisor is a two-digit number, but not an even ten, round it to the nearest ten
to estimate what the quotient will be. Here is an example.

28 ) 640
To divide the 64 tens by 28, first round 28 to 30.

Think:

how many × 30 is about 64?
2 × 30 = 60
2
28)640
− 56
8
Think: 8 < 28

When you bring down the 0, you will need to divide the 80 ones by 28.

Think:

how many × 30 is about 80?
2 × 30 = 60
3 × 30 = 90
3 × 30 is too large.
22 R24
28)640
− 56
80
− 56
24
Check: 24 < 28
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Check your answer by multiplying
the quotient by the divisor and adding
the remainder.

22
× 28
176
+ 440
616
+ 24
640

As before, practise writing your answer as a multiplication and an addition, followed
by an inequality.

640 = (28 × 22) + 24

24 < 28

Adjusting the Quotient
Sometimes when you round the divisor to the nearest ten, the quotient you try will be too
large or too small. Then you need to adjust the quotient. Here’s an example:

36 ) 146
You can’t divide 14 tens by 36. Divide 146 ones by 36. Round 36 to 40. 40 × 3 = 120.
Try 3 as a quotient.

3
36)146
− 108
38

38 > 36

e remainder is greater than the divisor. So the quotient you tried was too small. Make
the quotient one number larger. Try 4.

4 R2
36)146
− 144
2

2 < 36
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Here’s a similar problem for you to try:

13 ) 851
It can happen that your estimate of the quotient is too big. You can tell because when
you multiply the quotient by the divisor, you get a product bigger than your original
dividend. When that happens, try with a smaller quotient.

13 ) 851
You need to divide 85 tens by 13
8 × 10 = 80 so start with 8.

8
13)851
− 104

For the next step, you are trying to subtract 104 from 85 but it is too big. The product
of quotient and divisor is greater than the dividend. Try a smaller quotient. 7 is still too
big but 6 works.

6
13)851
− 78
71

65 R6
13)851
− 78
71
− 65
6

851 = (13 × 65) + 6
6 < 13
Practise with some more examples:

When you estimate the quotient,
if you round up the divisor, your
quotient could be too small.
if you round down the divisor,
your quotient could be too big.
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Dividing Thousands
You divide numbers in the thousands by two-digit numbers in the same way as for hundreds:

32 ) 6,659
1. Divide 66 hundreds by 32.
2. Subtract 64 from 66. Bring down the 5 tens. You cannot divide 25 tens by 32, so write
a zero in the tens place of the quotient.
3. Bring down the 9 ones. Divide 259 ones by 32. ink: how many times 30 is about 259?
4. Check your work by multiplying the quotient by the divisor, and adding the remainder
to that product.

Check:

208 R3
32)6,659
− 6,4
259
− 256
3
Practise writing your answer like this:

6,659 = (32 × 208) + 3

208
× 32
416
+ 6,240
6,656
+
3
6,659

3 < 32

Long division is a very good way to practise both multiplication and division. Here are
a few long division problems you can use for practice:

39)4,132

27)1,007

45)2,503

16)224

15)224

Estimating Quotients
When you estimate a quotient, you can round the dividend or the divisor to a number
that makes the division easy, rather than to the greatest place value. Here are two examples:

6 ) 383
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Round the dividend (383) to 360 because you can divide 360 by 6 easily. (You cannot
divide 400 by 6 easily.)

60
6)360

383 ÷ 6 is about 60.

Estimate: 28

)1,143

Round the divisor to the greatest place value. 28 rounds to 30. 30 does not go into
1,000 easily. 30 does go into 1,200 easily.

40
30)1,200

1,143 ÷ 28 is about 40.

Division Word Problems
Michelle read 137 pages of her book over 4 days.
Roughly how many pages did she read each day?
Why do we say roughly? Was there a remainder?
5,785 people wanted tickets for an event at the
Edinburgh Festival Fringe, but only 65 tickets were
available. How many people competed for each ticket?

Working with Numbers
and Letters in Equations
Letters That Stand for Numbers
Sometimes in maths we use a letter to stand for a number.
Here’s an example:

A = 6 + (8 × 5)
In an equation like this, A stands for a mystery number
and your job as a maths detective is to work out what
A equals. In this case, you can solve the mystery by
multiplying and then adding:
234
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A = 6 + (8 × 5)
= 6 + 40
= 46
So A = 46. See if you can work out the mystery number in this equation:

B = (8 × 3) – 4
Equality Properties
Equality properties are rules that can help
you solve equations like the ones above. One
equality property says that equals added to
equals are equal. This property can help you
work out the mystery number in the
following equation.

Do you remember learning
this equality property first
in Year 3 in our example
of making orange juice?

Y − 25 = 15
This equality property says that, if you add an equal quantity to both sides of
any equation, it will still be an equation. Look what happens if we add 25 to both sides of
this equation.

Y − 25 = 15
(Y − 25) + 25 = 15 + 25
Y = 40
If you subtract 25 from Y and then add 25, the addition and subtraction cancel each
other out, and you are left with just Y on the left side of the equation. On the right side of
the equation, you add 25 to 15 and get 40. So you know that Y = 40.
Use the same technique to solve Z − 12 = 17 and P − 29 = 17.
Now let’s learn another equality property: equals multiplied by equals are equal.
This is also very useful for solving equations. Here’s an example:

Y ÷ 2 = 37
is equality property tells us that we can multiply both sides of an equation by the same
number and we will still have an equation. Look what happens when we multiply by 2.
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Y ÷ 2 = 37
(Y ÷ 2) × 2 = 37 × 2
Y = 74
If we divide Y by 2 and then multiply it by 2, the multiplication undoes the division,
and we are left with just Y on the left side of the equation. Meanwhile, on the right side of
the equation, we multiply 37 by 2 and get 74. So Y = 74.
Try to solve another problem of this sort on your own: Z ÷ 6 = 23
Remembering these equality properties will help you as you begin to study the kind of
maths called algebra.

Fractions and Decimals
Review: Fractions
Can you read these numbers?

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

1
10

These numbers are all fractions. They are all smaller than one but larger than zero. Each
one is made up of two parts, the numerator and the denominator.
Can you identify the numerator and denominator for each fraction? Sometimes it
is easier to write a fraction with a sloping line in the middle. It means the same thing.
The numerator is above and to the left; the denominator is below the line and to the right.

3
4

numerator
denominator

3
5

These numbers are all fractions, too.

3
4
236

3
5

5
6

7
11

11
12
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Improper Fractions
When the numerator of a fraction is equal to or greater than the denominator, the fraction
is called an improper fraction. Here are some examples of improper fractions:

5
5

7
4

12
3

18
5

When the number in the numerator equals the number in the denominator, as in 5¼,
5
the fraction equals the whole number 1. (Remember that the bar in a fraction means the
55
same thing as a division sign, and any number divided by itself equals 1.) The fraction ¼
means the same thing as 5 ÷ 5, and 5 ÷ 5 = 1.
These fractions all equal 1:

1
1

2
2

3
3

100
100

197
197

When the numerator of an improper fraction can be divided evenly by the denominator,
with no remainder, the improper fraction equals a whole number.

3
4)12
− 12
0

12
4

So,

12 = 3
4

Mixed Numbers
When the numerator of an improper fraction cannot be divided evenly by the denominator,
the fraction cannot be written as a whole number. Instead, it must be written as a mixed
number, which we started learning about in Year 4. Mixed numbers have one part that’s
a whole number and one part that’s a fraction.
These are all mixed numbers:

2

2
3

5

1
4

1

1
6
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The improper fraction 18¼5 can be written as a mixed number.
Remember that 18¼5 means 18 ÷ 5. If you solve this division problem, you will get a whole
number and a remainder.

3 R3
5)18
− 15
3

3 5 To write the remainder as a fraction instead of
¼ is the same as the mixed number 3¼.
‘R3’, use the remainder (3) as the numerator of the fraction and the divisor (5) as the
denominator of the fraction. A remainder always shows that there is a fractional part left
over after a division. The answer to every division problem you have solved that had a
remainder could be written as a whole number plus a fraction.
18 5

Improper fractions can always be written as either whole numbers or mixed numbers.
Take a look at the improper fractions below. Which ones can be written as whole
numbers? Which ones can only be written as mixed numbers?

9
9

8
3

8
2

16
5

Equivalent Fractions

1
2

=

3
6

You can make an equivalent fraction by
multiplying or dividing both the numerator
and the denominator by the same number.
Here are two examples:

238

In Year 4, we saw that even if two
fractions have different numbers in the
numerator and denominator, they can
name the same amount. Such fractions
are called equivalent fractions.

1
4

=

2
8
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Multiply the numerator and denominator by 2.

1
4

1×2
4×2

=

9
12

=

2
8

3
4

=

Divide the numerator and denominator by 3.

9
9÷3
=
=
12
12 ÷ 3

3
4

Can you work out what should go in place of the question mark in the problems below?

2
3

=

?
12

3
4

=

?
100

8
=
16

1
?

Putting Fractions in their Lowest Terms
A fraction is in its lowest terms when its numerator and denominator have no common
factor greater than 1; in other words, when no number larger than 1 can divide into both
the numerator and denominator without a remainder. So, to put a fraction in its lowest
terms, divide the numerator and denominator by common factors, until there is no
common factor left greater than one.
3 9 in its lowest terms. You can divide both 3 and 9 by 3. They
Here is an example. Put ¼
have 3 as a common factor.
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3
9

=

3÷3
9÷3

1
3

=

1 and 3 have no common factor greater than 1. Therefore, ⅓ is in its lowest terms.
Now try putting 12⅓18 in its lowest terms. You can divide both 12 and 18 by 2.

12
12 ÷ 2
=
=
18
18 ÷ 2

6
9

But you can go further. You can divide both 6 and 9 by 3.

6÷3
9÷3

2
3

=

There are no more common factors greater than 1.

12
=
18

6
9

2
3

=

⅔ is the only one of these equivalent fractions that is written in its lowest terms.
You could have done this problem in one step by noticing that 12 and 18 have 6 as a
common factor. 6 is the greatest common factor of 12 and 18.

12 ÷ 6
=
18 ÷ 6

2
3

When you divide the numerator and denominator by their greatest common factor,
you put a fraction into its lowest terms in one step.

Comparing Fractions
You can compare two fractions with the same denominator by comparing their
5 6 have a common denominator.
numerators. For example, the fractions 2¼,
6 4¼
6 and ¼
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2
4
5
<
<
6
6
6

because

2<4<5

To compare fractions with different denominators, you must first give them a common
denominator. Once their denominators are the same, you can easily compare them. Which
2 3 or ¼
36 ?
fraction is larger, ¼
2 3 with a denominator of 6. You can
First, you need to find the equivalent fraction for ¼
make an equivalent fraction by multiplying the numerator and the denominator by the
same number.

2
3

=

?
6

Ask yourself, what do I need to multiply my denominator 3 by to get 6? The answer is
2, because 3 × 2 = 6. Now you can find the equivalent fraction by multiplying both the
numerator and the denominator by 2.

2
3

=

2×2
3×2

=

4
6

2 3 is equivalent to 4¼.
Therefore, ¼
6

You can now compare 2¼3 and 3¼6 because you have common denominators.

2 3 is greater than ¼.
3 6 Can you compare ¼
36
Since 4 is greater than 3, the fraction 4¼,
6 or ¼,
5
and ¼12? Which fraction is larger?
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Adding Fractions
You can add fractions with the same denominator by adding the numerators. You write
each sum in its lowest terms.

2
5

+

1
5

3
5

=

4
9

+

3
9

=

7
9

Be sure to add only the numerators. The denominators stay the same. The picture below
shows why. You are adding the equal parts shown in each numerator. You are not changing
the size of the equal parts shown in the denominator.

+
3
8

=
4
8

+

=

7
8

Practise adding fractions that have the same denominator. Make sure to write the sum
in its lowest terms. If the sum is an improper fraction, write it as a whole number or a
mixed number in its lowest terms. Here are three examples.

5
7
12
+
=
=
9
9
9

1

1
3

5
1
6
1
+
=
=
12 12 12
2

7
6
13
+
=
=
13 13 13

1

Subtracting Fractions
You can subtract two fractions that have the same denominator by subtracting the
numerators. The denominators remain the same. Here is an example:
242
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−
7
8

−

=
4
8

=

3
8

When you subtract fractions, make sure to write the difference in its lowest terms. Here
are two examples.

5
3
2
1
−
=
=
16 16 16
8

5
5
0
−
=
=
12 12 12

0

0 12 = 0
Notice that ¼

All fractions with a numerator of 0 equal 0.

Expressing Simple Outcomes
Sometimes we use fractions to
express simple outcomes. For
instance, suppose you were at
Wembley Stadium and took a
survey to see how many fans at
a football match were rooting
for England and how many for
the visitors. After asking a lot
of people, you found that
for every 4 fans you asked, 3
supported England and only 1
supported the visitors. You could use fractions to explain these outcomes. You might say
that ¾ of the crowd was rooting for the home team and only ¼ for the visitors.
Suppose there are 25 students in your class, 15 girls and 10 boys. That means 15¼25 of the
class are girls. Can you put that fraction in its lowest terms? What fraction, in its lowest
terms, would tell what proportion of the class is boys?
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Decimals
We learnt in Year 4 that you can write the fraction 1¼10 as the decimal 0.1. They both mean
the same thing – one tenth. You also say the decimal is ‘nought point one’, or just ‘point
one’. Nought is another word for zero. The dot to the left of the 1 is called a decimal point.
The decimal point shows that the value of the digits to its right is anywhere between 0
and 1, like a fraction. A decimal is any number that uses places to the right of the decimal
point to show a fraction. The first place to the right of the decimal point is the tenths place.
7 10 as the
You can write the mixed number 1¼
decimal 1.7. They both mean the same thing:
one and seven tenths. You can also say the
decimal is ‘one point seven’.

ones

.

tenths

1

.

7

The second place to the right of the decimal point is the hundredths place. 1¼100 can also
be written 0.01, ‘nought point nought one’. Sometimes you will hear people say ‘point O
one’. We can understand what they mean but it is a good habit to use ‘nought’ or ‘zero’.
0 is a digit, not a letter, even though it looks like the letter O.
1 100 and 0.01 both mean the same thing: one hundredth.
So, ¼

2

1
100
47
100

=
=

ones

.

tenths

hundredths

0
2

.
.

0
4

1
7

2 47¼100 and 2.47 both mean the same thing but we read the mixed number as ‘two and
forty-seven hundredths’ and the decimal as ‘two point four seven’.
Notice that when there are both tenths and hundredths in a decimal, you read the tenths
and hundredths together in terms of hundredths. Also remember to put an ‘and’ between
the whole number part and the fractional part of a decimal, just as in mixed numbers.
The third place to the right of the decimal point is the thousandths place. You can write
¼ as 0.001. They both mean the same thing: one thousandth.
1 1000
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ones

.

tenths

hundredths

thousandths

0

.

0

0

1
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Notice that as you move from the left to the right, each place value gets 10 times smaller:
first tenths, then hundredths, then thousandths. In the decimal system, each place has a
value one-tenth as large as the one to its left.

3

857
=
1000

3.857

You understand both as three and eight hundred and fifty-seven thousandths. Notice
that, because there are thousandths in the decimal, you read the tenths and hundredths
in terms of thousandths.

Reading and Writing Decimals
Practise writing decimals in words. 0.27 is twenty-seven hundredths; 3.8 is three and eight
tenths. Also practise writing decimals that are in words with digits. Five hundred and one
and fourteen hundredths is 501.14. Three hundred and fifty-four thousandths is 0.354.
But it could also be interpreted as 300.054. Can you write seven hundred and eleven
thousandths in two ways? When the meaning isn’t clear, you need to add extra words,
such as ‘seven hundred units and eleven thousandths’ for 700.011 or ‘the fraction seven
hundred and eleven thousandths’ for 0.711.
Practise writing decimals in expanded form.

176.04 is 100 + 70 + 6 + 0.04.
What is 600 + 40 + 0.7 + 0.08?
Decimals as Fractions
You can write decimals as fractions and fractions as decimals. 39¼100 can be written as 0.39;
and 0.02 can be written 2¼100 . Rewrite 25¼100 and 101¼1000 as decimals. Now rewrite 0.16 and
0.599 as fractions. Are you ready for something more challenging? Find the decimal
equivalents of the fractions that follow. You’ll need to convert the fractions to equivalents
with a denominator of 100.

1
2

1
4

1
10
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1 8 That one needs a denominator of 1000
Now try ¼.

Now let’s go the other way. Convert these decimals to fractions, in their lowest terms:

0.25

0.75

0.050

0.875

Reading Decimals on a Number Line
We can show decimals on a number line.

6.3

6.0

7.2

7.0

8.0

On this number line, each mark shows a tenth. The first arrow is at 6.3, three tenths
past 6. The second arrow is at 7.2. You can see from the number line that 7.2 > 6.3.

Rounding Decimals
You round decimals the same way you round whole numbers. To decide whether to round
a decimal up or down, look at the digit to the right of the place to which you are rounding.
Round 6.85 to the nearest tenth. The tenths place is also called the first decimal place.
Look at the digit to the right of the 8 in the tenths place. It’s a 5, so round up to 6.9.
Round 7.453 to the nearest hundredth. That is the second decimal place. Look at the
digit to the right of the 5 in the hundredths place. It’s a 3, so round down to 7.45.
Rounding a decimal to the nearest whole number means rounding it to the ones place,
so that there is no fractional part left. Round 76.47 to the nearest whole number. Look at
the digit to the right of the ones place. Four is less than five. 76.4 is closer to 76 than 77.
So round down to 76.

Comparing Decimals
Remember that when you compare numbers, you start with their greatest place values.
Compare 7.77 and 7.82.
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ones

.

tenths

hundredths

7
7

.
.

7
8

7
2

7=7

0.7 < 0.8

First, compare the ones: 7 = 7. Next, compare the tenths: 0.7 < 0.8. So 7.77 < 7.82
Compare 7.77 and 7.7. Remember that you can write 7.7 as 7.70. Then you can compare
7.77 and 7.70. Compare the ones: 7 = 7. Compare the tenths: 0.7 = 0.7. Compare the
hundredths: 0.07 > 0.00, so 7.77 > 7.7
Practise comparing decimals in problems like these. Remember that you can add zeros
to the end of decimals without changing their value.

Comparing Decimals and Fractions
7 10 and 1.15.
You can also compare decimals and fractions. For example, compare 1¼
7 10 as a decimal: 1.7. Now compare 1.7 and 1.15. Compare
First rewrite the mixed number 1¼
the ones: 1 = 1. Compare the tenths: 0.7 > 0.1. So 1.70 > 1.15

Which is greater, ¼ or 0.27? Hint: convert 0.27 to a fraction and then convert ¼ to a
fraction with the same denominator.

Adding and Subtracting Decimals
You add and subtract decimals the same way that you add and subtract whole numbers.
You must make sure the decimal points and the place values are lined up correctly. Line
up the tenths with the tenths, the hundredths with the hundredths and the thousandths
with the thousandths. Here are two examples:
Add 0.167 and 2.346

Subtract 1.846 from 5.072.
4 10 6 12

0.167
+ 2.346
2.513

5.072
−1.846
3.226

Make sure you put the
decimal point in your answer.

Make sure you put the
decimal point in your answer.
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Sometimes it is helpful to put in zeros when you are adding decimals to help you line
up the place values correctly. It is not necessary to add zeros, however, as long as you can
keep the place values straight.

Add

9.307 + 8 + 0.53 + 6.2

One way is to put in decimal points
and zeros:

Another way is to leave the numbers as
they are. Think hard about 8:

9.307
8.000
0.530
+ 6.200
24.037

9.307
8
0.53
+ 6.2
24.037

When you subtract decimals, often you must put in zeros. Here is an example. When
you subtract 2.63 from 5, you must write 5 with a decimal point and two zeros, to match
2.63. Then subtract.
4 9 10

5.00
− 2.63
2.37
Giving Change
We express pounds and pence using decimals.
We write three pounds and forty-five pence
like this:

£3.45

Suppose you are selling biscuits to raise
money for your favourite club. Each box of
biscuits costs £2.75. A man gives you £5.00 for
one box. How much change should you give him?
Line up the decimal points and do the subtraction:
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£5.00
− £2.75
£2.25
You should give the customer two pounds and 25 pence in
change. You could give him two pound coins, a twenty pence piece
and a five pence piece; or two pound coins and twenty-five pennies.

Multiplying Decimals
You have practised multiplication many times. This calculation is nothing new.
How is it different if the first factor is a decimal?

17
× 3
51

1.7 × 3 = ?
It is the same calculation but the place values change.
tens

ones

.

tenths

0
0

1
3

.
.

7
0

First, write the problem in
columns:

1.7
× 3

The decimal point in the
product goes under the
decimal point in the factors.

1.7
× 3
.
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When you multiply by ones, you
multiply 3 ones by 7 tenths. is is 21
tenths, or 2 ones and 1 tenth. Write the
1 tenth directly underneath the first
factor (7 tenths) and carry the 2 ones.

2
1.7
× 3
.1

Next, work from
right to le as usual.

2
1.7
× 3
5.1

Have a look again at these two examples:

17
× 3
51

1.7
× 3
5.1

The only difference is place value. 1.7 has the same digits as 17, but shifted one place to
the right. The same happens to the product.
Moving a factor’s digits to the right is the same as dividing by 10. If you divide a factor
by 10, you will also divide the product by 10.
Here’s one more example, then it’s your turn.

2.5 × 6 = ?
3
2.5
× 6
.0

2.5
× 6
.

Notice that you started putting the product in the tenths column, but 30 tenths is the
same as 3 ones and 0 tenths.

3
2.5
× 6
15.0
How does that compare with 25 × 6?
Try these:

1.3 × 3 = ?
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The method works for hundredths as well, so you can multiply with two decimal places,
for tenths and hundredths.

1.24 × 4 = ?
Write it vertically, with the decimal points in line.

1.24
×4
.
Multiplying by ones, start writing the product in the same column as the factor, working
from right to left.

1
1.24
×4
. 6

1
1.24
×4
4.96

As a check, try rounding to the nearest one.

1 × 4 < 1.24 × 4 < 2 × 4
4 < 4.96 < 8
Can you work these out?

2.33 × 3

5.62 × 5

4.99 × 4

Multiplying with Money
You should just have calculated that

4.99 × 4 = 19.96
Does 4.99 look familiar? How about £4.99? It is a price tag on many things in shops.
You have learnt that it means 4 pounds and 99 pennies. Is it closer to 4 pounds or to
5 pounds?
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If you need to multiply money, treat it as a decimal with two decimal places and include
a £ sign.

33
£4.99
× 4
£19.96

Can you think of a quick way to check that? £4.99 is a penny less than five pounds.
1p = £0.01. You have learnt that:

4 × (£5 – 1p)
= (4 × £5) – (4 × 1p)
= £20 – 4p
The product should be 4p less than £20. Is it?

Dividing by 10 or 100 or 1,000 with Whole Numbers
and Decimals
You have looked at multiplying by ten already. Everything is done by changing place value.
The digits move one place to the left. Ones become tens. Tens become hundreds.
Hundreds become thousands. If you start with a whole number, you add a zero in the
ones place.

234
× 10
2,340
If you multiply a decimal by 10, then the tenths move up into the ones place and any
hundredths move into the tenths place.

246.53
× 10
2,465.3
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Multiplying by 100, everything moves two places. Multiplying by 1,000 moves three places.

12
× 100
1,200

135 .42
× 1,000
135,420

Try some examples for practice:

1 × 100
2.1 × 100
19 × 100

34 × 10
9.53 × 10
9.53 × 1,000

3.4 × 100
3 × 1,000
6.43 × 1,000

Division is just the same but in reverse. The decimal point stays where it is, the digits
move to the right. For ten they move one place. Use decimals if you need them.

246.53
10)2,465.3

234
10)2,340

To divide by 100, move the digits two places to the right. For dividing by 1,000, move
three places. Think about the decimal places if you need them.

12
100)1,200

135.42
1,000)135,420

Did you notice that, when dividing by 1,000, the digits after the comma are now on the
right of the decimal point?
Try some examples:

100 ÷ 100
210 ÷ 100
1,900 ÷ 100

340 ÷ 10
95.3 ÷ 10
9,530 ÷ 1,000

340 ÷ 100
3,000 ÷ 1,000
6,430 ÷ 1,000
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Per Cent
The term per cent means ‘per hundred’. For
example, 40 per cent means 40¼100 or 40 out of 100.
The symbol % stands for per cent. You write 11 out
of 100 as 11%. A number written per cent is called
a percentage.
Often a percentage is a part of a whole. The
whole is 100%. If 45% of a Year 5 class are boys,
then 55% of the class are not boys. They are girls.
100% of the class are either boys or girls.

Boys

Girls

Whole Class

45% + 55% = 100%

Do you remember the
Roman numeral for 100?
It’s C, which stands for
centum in Latin, which
can help you remember
that a percentage is a
fraction of 100.

45
55
100
+
=
100
100
100

Notice that 100% = 100¼100 = 1. 100% means ‘all the parts’. For example, if 100% of your
friends came to a party, they all came.

Percentages and Fractions
Remember that a percentage is always in hundredths. So to write a percentage as a fraction,
write the percentage over a denominator of 100. Then reduce the fraction to lowest terms.

8% or 2¼25 of the square is shaded.
What would 35% be, written as a
fraction in lowest terms?
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To write a fraction as a percentage, first write an equivalent fraction that has a
denominator of 100. Then you can write the percentage.

1
4

=

1 × 25
25
=
=
4 × 25
100

25%

Percentages and Decimals
To write a percentage as a decimal, remember that a percentage is always in hundredths.
35 per cent is the same as 35 hundredths, and 8 per cent is the same as 8 hundredths.

35%
8% =

=

35
=
100
8
=
100

0.35
0.08

To write a decimal as a percentage, think of the decimal in hundredths. Then you can
write it as a percentage. 7 tenths (0.7) is the same as 70 hundredths (0.70), which is the
same as 70%.

0.7

0.70
4
=
0.04 100
=

=

70
=
100
=

70%
4%

A quick way to write a decimal as a percentage is to multiply the decimal by 100.
This method works because percentages are already in hundredths.

0.70 × 100 = 70
0.04 × 100 = 4

0.70 = 70%
0.04 = 04% = 4%

A quick way to write a percentage as a decimal is to divide by 100.
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35%
8% =

=

35
=
100
8
=
100

0.35
0.08

Hint: to divide by 100, keep the decimal point where it is and
move the numbers two places to the right.

0.08
100)8.00

Writing Fractions, Decimals or Percentages
Fractions, decimals and percentages are oen
used interchangeably: people sometimes use
a fraction, sometimes a decimal or sometimes
a percentage to mean the same thing.
For example, we might say 25% of Jim’s
marbles are red, or ¼ of Jim’s marbles are
red, or 0.25 of Jim’s marble collection is red.

25%

=

1
4

=

0.25

Since we are talking about a part of a whole, we could also say that 75% of Jim’s marbles
are not red, or ¾ of Jim’s marbles are not red, or 0.75 of Jim’s marble collection is not red.

75%

=

3
4

=

0.75

Practise writing statements like these for problems like ‘40% of the pizza was pepperoni’.
Also learn to complete a table like the one on the next page, writing a number as a fraction,
a decimal or a percentage.
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⅕

Fraction

Decimal

Percentage

You may want to memorise
the percent equivalents of some
common fractions:

¼ is 25%

0.1
65%
0.5

½ is 50%
½10 is 10%

Measurement
Measuring Length in Metric Units
In the United Kingdom, we often use metric units to measure things. In Europe, people
almost always use this system, too. Some important metric units for measuring length are
shown below:

1 centimetre (cm) = 10 millimetres (mm)
1 metre (m) = 1,000 millimetres (mm)
1 metre (m) = 100 centimetres (cm)
1 kilometre (km) = 1,000 metres (m)
A ruler is typically divided into centimetres and
millimetres. Can you measure the paper clip here?

The paper clip is about 4 centimetres long, or 40 millimetres long. Since there are 10
millimetres per centimetre, you multiply by ten to convert 4 cm into 40 mm.
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Now gather some small objects around your home and measure them to the nearest
tenth of a centimetre, or to the nearest millimetre.

Because the metric system is based on the decimal system, it is easy to change from one
metric unit to another. It’s like working with place value. Here are two examples:
1. How many metres are there in 3 kilometres? Since 1 km = 1,000 m, multiply by 1,000
to change kilometres to metres. 3 × 1,000 = 3,000. So 3 km = 3,000 m.
2. How many metres are there in 400 centimetres? Since 100 cm = 1 m, you divide by
100 to change centimetres to metres. 400 ÷ 100 = 4, so 400 cm = 4 m.

Measuring Length in Imperial Units
In the UK, we sometimes measure length using imperial units: inches, feet, yards and
miles. The following chart shows you the imperial units and their abbreviations. It also
shows some equivalences among the units. An equivalence shows that two things that
appear different are really of equal value.

1 foot (ft) = 12 inches (in)
1 yard (yd) = 3 feet
1 mile = 5,280 feet
1 mile = 1,760 yards
A yard is a bit shorter than a metre. A ruler oen measures one foot. To help you measure
lengths more quickly, many rulers have lines that mark the inches and fractions of an inch.
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The longest lines on the ruler mark the inches and the half (½) inches. The lines marking
each quarter (¼) of an inch are a bit shorter, and the lines for the eighths (⅛) are even
1 16 ).
shorter. The shortest marks on many rulers mark sixteenths of an inch (⅛

Notice that only the inches are labelled. You have to be able to recognise the halves,
quarters and eighths.
When measuring the length of a real object, we often estimate to the nearest unit.
Look at the screw in the picture.
To the nearest inch, the screw is 2 inches.
To the nearest half inch, the screw is 1½ inches.
To the nearest quarter inch, the screw is 1¾ inches.
To the nearest eighth of an inch, the screw is 1⅝ inches.
The smaller the unit of measure, the more precise your measurement of the length of
the screw will be.
Find some more small items around your home and measure them to the nearest eighth
of an inch using the ruler above or a ruler of your own.
It’s also helpful to practise converting from one unit to another. For instance, you should
be able to work out how many feet there are in half a mile. You know from the table of
equivalences that 1 mile equals 5,280 feet. To find ½ of any number, you divide it by 2.
5,280 ÷ 2 = 2,640, so half a mile equals 2,640 . How many feet are in a quarter of a mile?
You should memorise the equivalences listed in this book. That way you can switch
from one unit to another without having to look at a table.
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Measuring Weight in Metric Units
The main units for weight in the metric system are the milligram, the gram and the
kilogram. Here are some equivalences:

1 gram (g) = 1,000 milligrams (mg)
1 kilogram (kg) = 1,000 grams
Notice again how the metric
system is based on the decimal
system, with each unit 10 times,
100 times or 1,000 times larger
than another unit. There are 1,000
grams in a kilogram. You could
also say that one gram equals
1/1000th of a kilogram.
If one lemon weighs 40 grams, how much would three lemons weigh? Multiply 40 g by
three, or 40 × 3 = 120 g. How many milligrams is this? 120 g × 1,000 = 120,000 mg.
If one egg weighs 84 grams, how much would a dozen eggs weigh? To find the answer,
you multiply 84 by a dozen, or 12.
84 × 12 = 1,008 grams.
How else could you say that? One kilogram and eight grams.

Measuring Weight in Imperial Units
In the UK, we sometimes measure weight using ounces, pounds, stones, hundredweight
and tons.

1 pound (lb) = 16 ounces (oz)
1 stone = 14 pounds
1 hundredweight (cwt) = 8 stone
1 ton (t) = 20 hundredweight
1 ton = 2,240 pounds
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What unit of measurement would you use to measure the following? Match these items
with the best unit of measurement for them.

Pounds and ounces
Tons
Stones
Hundredweight
Newborn baby

Three Sacks of Potatoes

Toddler

Cargo in a lorry

When a baby is born, we usually describe its weight in pounds and ounces, like 8
pounds, 3 ounces. When a child gets older and bigger, we usually express his or her weight
in pounds and stone, estimating to the nearest pound. We might use hundredweight for
a sack of potatoes or tons if we were measuring the amount of cargo a lorry or an aeroplane
can transport.
If you have bathroom scales at home you can practise weighing household items in
pounds. First weigh yourself. Then weigh yourself holding an object. The difference
between what you weigh holding the object and what you weigh by yourself is the weight
of the object.
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Practise converting from
pounds to ounces and ounces
to pounds. How many ounces
does the newborn baby
weigh if she weighs 8 lb, 3
oz? To solve this problem,
find out how many ounces
are in 8 pounds, and
then add 3 ounces. From
the table of equivalences
you know that 1 pound =
16 ounces.

So 8 pounds would be 8 × 16 ounces.
8 lb 3 oz = (16 × 8) oz + 3 oz
= 128 oz + 3 oz
= 131 oz
How many pounds are there in a hundredweight of potatoes? It is 8 stones, with 14
pounds in each stone, so 14 × 8. Is that about a hundred?

Measuring Capacity in Metric Units
Here are the metric units for capacity, or volume:

1 centilitre (cl) = 10 millilitres (ml)
1 litre = 1,000 millilitres (ml)
1 litre = 100 centilitres (cl)
If you had a one-litre jug of water and you
poured half of it into a vase, how many millilitres
would be left?
If your teapot holds 750 ml of tea and you serve
yourself and your mum 250 ml of tea each, how
much tea will you have left in centilitres?
262

5 UK Year 5 Maths_CK5 15/08/2013 14:51 Page 263

Mathematics

Measuring Capacity in Imperial Units
When we prepare food, we often use measuring jugs that have scales showing how much
of an ingredient we are pouring. When you buy milk or juice, you often buy a pint or two.
These measurements tell how much liquid is inside.
Here are the equivalences for the
imperial measurements of capacity.

1 pint (pt) =
20 fluid ounces (fl oz)
1 gallon (gal) = 8 pints
This measuring jug shows litres and
millilitres on the left and fluid ounces and
pints on the right. How many fluid
ounces of milk are in the measuring jug?
About how much is this in pints?

Adding and Subtracting with Different Units
When you add or subtract lengths that are in different imperial units, you need to regroup
in different ways.
Imagine you have two wooden sticks. One is 3 ft 7 in (3' 7") and
one is 2 ft 8 in (2' 8"). How far would they reach if you glued them
together end-to-end?
Add the inches first,
regroup 15 in as 1 ft 3 in,
then write the 3 below and carry the 1
Imagine you need to plug a television into a socket that is 21 feet
4 inches away but the cable you have is only 15 feet 9 inches in
length. How long an extension lead do you need to connect the
television to the socket?
You can’t take 9 in from 4 in.
Regroup 21 ft 4 in as 20 ft 16 in.

1
3 ft 7 in
+2 ft 8 in
15
6 ft 3 in
20
21 ft
−15 ft
5 ft

16
4 in
9 in
7 in
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You can also regroup in the same way to add or subtract feet and yards, or yards and miles.
When you add metric measurements, you write the measurements in the same unit first.
To add 2.68 litres and 27 millilitres, you can write both measurements in either litres
or millilitres.

27 ml = 0.027 l
2.68 l = 2,680 ml

2.68 l
+ 0.027 l
2.707 l

2,680 ml
+ 27 ml
2,707 ml

Always convert metric measurements into the same units before you add them.

Changing Units of Time
There are 24 hours in a day, 60 minutes in an
hour, and 60 seconds in a minute. So how
many minutes are there in 5 hours and 11
minutes? To find out the answer to this
question, first multiply 5 by 60 to find out
how many minutes are in 5 hours. Then add
11 minutes. (5 × 60) + 11 = 300 + 11. There
are 311 minutes in 5 hours and 11 minutes.
If Jacob swam one lap of the pool in
147 seconds, what was his time in minutes
and seconds?

Adding and Subtracting Time
When you add and subtract time, you may need to regroup, but in a different way. Instead
of regrouping so that 10 ones make 1 ten, when you add hours and minutes, regroup 60
minutes as one hour whenever there are 60 minutes or more. Here is an example of adding
two times:
If a train journey from London to Aberdeen lasts 7 hours and 45 minutes and the train
leaves at 1:43 PM, when will it arrive in Aberdeen?
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hours minutes

1
1 : 43
+ 7 : 45
: 88
9 : 28

88 minutes =
1 hour 28 minutes.
Add the 1 hour to
the other hours

You add or subtract minutes and seconds in the same way. When you subtract minutes
and seconds, you may need to regroup 1 minute as 60 seconds.
Emily ran a race in 37 minutes and 22 seconds. Stella ran it in 28 minutes and 47
seconds. How much less was Stella’s time?

Twenty-Four Hour Clock
You know that there are twenty-four hours in each day. When we tell the time, we can
think of the twelve hours before noon (AM) and the twelve after noon (PM). We can also
use the 24-hour clock that we learnt about in Year 4.
In 24-hour time, we say hours and minutes rather than minutes past or to each hour:

12-Hour Time
Half past eleven

Twenty past ten

24-Hour Time

11:30

Eleven thirty

10: 20

Ten twenty

If it is afternoon, we add twelve to the hours, so it is the number of complete hours
since midnight.
13:00, not 1 PM. You say ‘Thirteen hundred’.
18:55, not five to seven in the evening. You say ‘Eighteen fifty-five’.
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If it is before ten in the morning, we start with a zero, calling it ‘O’ like the letter O.
08:35 for twenty-five to nine in the morning. You say ‘O eight thirty-five’.
00:15 for quarter past midnight. You say ‘O O fifteen’.
12:15 for quarter past midday. You say ‘Twelve fifteen’.
Most digital clocks show you the last whole minute, not the nearest minute, even if it
is only a second until the next minute starts. If you are meeting someone at 15:00 and the
clock says 14:59, you may have a whole minute or you may have only a second.
Write each of these times as they would appear on the face of a digital, twenty-four
hour clock:
Half past nine in the morning.
Ten minutes to midday.
Twelve minutes past four in the afternoon.
2 PM
Quarter past seven in the evening.

Geometry
Planes, Points and Segments
A plane is a flat surface that keeps going on
forever in all directions. It has no thickness.
Here’s a diagram of a plane.
Plane geometry is the study of points,
lines, segments and figures that can be drawn
on a plane or flat surface. Let’s learn about
some of these.

T

This plane, labelled T,
stretches in all four directions.

Take a pencil and make the tiniest dot you
can. In geometry, a tiny dot like that is called a point.

Now draw a second point and connect the two points with a ruler. This is called a line
segment, or a segment. In ordinary English, we just call it a line but in maths a line has a
special meaning: it goes on forever.
Points are named with letters, and so are segments. The two points in the illustration
on the next page are G and H. The segment could be called either GH or HG. The bar over
the name tells us this is a segment.
266

5 UK Year 5 Maths_CK5 15/08/2013 14:51 Page 267

Mathematics

G

H
Lines and Rays

What’s the difference between a line and a line segment? You know that a segment has a
beginning and an end point and that, in maths, a line goes on forever in both directions.
Since it’s not possible to draw a line that goes on forever, we draw an arrow on both ends
of a line, to show that it keeps on going in both directions. A line can be named after any
two points along the line. This is line BE, or BE.

B

E

A ray is part of a line. (You will not hear the term very often but it is useful for defining
an angle.) A ray has one end point, and continues forever in only one direction away from
its end point. To name a ray, begin with its end point and add another point along the
ray. This is ray EF, or EF.

E

F

An angle is formed by two rays that have the
same end point. The end point is called the
vertex of the angle. Vertex is a mathematical
word for a corner. Here is angle WXY.
Point X is the vertex of angle WXY. When
you name an angle, you put the vertex in the
middle. You can begin by naming either of the
other two points, so this angle can also be called
angle YXW. The word ‘angle’ is sometimes
abbreviated like this: YXW.

Vertex

X

W

Y

Types of Angles
There are all sorts of angles, like right angles, acute angles and obtuse angles. Here’s what
they look like:
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G

Q
L
N

H

I

M

P

O

GHI is a right angle.
LMN is an acute angle.
QPO is an obtuse angle.
A right angle forms
An acute angle is less or
An obtuse angle is greater
a square corner.
sharper than a right angle. or wider than a right angle.
Look around you for angles. What kind of angle does the corner of a windowpane form?
How about the corner of a slice of cake?

Intersecting, Perpendicular and Parallel Lines
When two lines meet, we say they intersect. Here are two intersecting lines.

A

G

C

D

B

DC and AB intersect at point G.
When two lines intersect to form right angles, we say they are perpendicular.

J

H

K

I
Lines HI and JK are perpendicular. Where they meet, they form 4 right angles. Lines
AB and DC above are not perpendicular.
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Parallel lines are lines that never intersect. They go on forever, always staying the same
distance apart. Line BE and line GH are parallel lines.

B

E

G

H
Polygons
A

When sides join up to make a closed flat figure around a
space, you have a polygon. Can you draw a closed figure
with just one straight side? How about two? Even if you
return to your starting point, all you have is a straight line
segment. For a polygon, you need at least three. The name
comes from a Greek word for ‘many angles’.

B
Triangle ABC

A triangle has three angles. How many sides?
A quadrilateral has four sides.
How many angles?

E

F

M

Quadrilateral DEFG

D

J
N

G

R

K

A pentagon has five angles.
How many vertices?

V
L

S
U

Regular pentagon JKLMN and

M

M

C
M

Polygons have the same number of sides, vertices and
angles. Every side makes an angle with the next side around.
Every angle is positioned at a vertex.

How many sides?

T
irregular pentagon RSTUV
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We say that a polygon is regular when all of its angles are equal and all of its sides are
the same length. An irregular polygon has some angles that are different or some sides
that are different lengths.
To give polygons names, we put letters at the vertices. Look at triangle FGH and
hexagon LMNOPQ. Can you work out what a hexagon is? It is a polygon with six sides,
six vertices and six angles.

G

L

M

Q
F

H

N
P

Triangle FGH and hexagon LMNOPQ

Triangles
Some special kinds of triangles:

Right-angled

A right-angled triangle has one square corner
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Isosceles

Isosceles triangles have two sides the same and one different

Equilateral
The prefix ‘equi-’ means equal, and it can help
you work out the meanings of different words.
Equilateral triangles have sides that are equal lengths.
What do you think equidistant means?

Learn more prefixes
on page 56.

Equilateral triangles have all three sides the same.

Opposites
What do you understand by the word ‘opposite’?
In geometry it means on the other side of the centre.
In a triangle, a side is opposite the angle made from
the other two sides.
Opposite side and angle
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In a quadrilateral, two sides are opposite if they do not share an angle and there is
another side between them. Opposite angles do not have a side in common.
Two pairs of opposite sides

Pairs of
opposite angles

Quadrilaterals
The prefix ‘quadri-’ means four and ‘lateral’ means side. Quadrilaterals are polygons with
four sides.
The figures below are quadrilaterals.

D

I

H

G

E

K

F

J

Here are some special types of quadrilaterals:

Trapezium

W

X
272

Z

Y

A trapezium has one pair of parallel
sides. XY and WZ are parallel.
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Parallelogram

A parallelogram has
two pairs of parallel sides.

As both pairs of sides of a parallelogram are parallel, then the opposite sides will have
the same length and the opposite angles will be equal too.

Rectangle

A rectangle has right
angles at all four corners.

Rhombus
A rhombus has all
four sides equal.

Square
A square has right angles
at all four corners, and
all four sides are equal.

If a quadrilateral is both a rectangle and a rhombus, then it must be a square. Do you
see why?
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Other Polygons
A polygon with five sides is called a pentagon. A polygon with six sides is called a hexagon.
A polygon with eight sides is called an octagon.

H
H

J

G

G

S
E

I
I
K

Y
X

C
A

O
T

C

P

D

You learnt that a regular polygon has sides of equal length and angles of equal measure.
Are the polygons above regular or irregular? What about the three polygons shown below?
Which well-known, red traffic sign is shaped like a regular octagon?

Pentagon

Hexagon

Octagon

Perimeters
If a polygon is regular and you know the length of one side, you can calculate the length
of its perimeter. Since the perimeter is the length of all the sides added together and the
sides are all the same, the perimeter is:

length of one side × number of sides
A square is a regular quadrilateral. The perimeter of a square with a side 11 m long is:

4 × 11 m = 44 m
274

5 UK Year 5 Maths_CK5 15/08/2013 14:51 Page 275

Mathematics

Use a ruler to measure a side of each regular polygon on page 274 and calculate
their perimeters.

Circles
A circle is a closed figure, but not a polygon. Polygons have straight line segments for
sides. A circle curves in such a way that every point along the circle is exactly the same
distance from the centre of the circle.

On this circle with centre D
you can see three segments of
equal length, DR, DS and DT

R

D
T
S

The most important parts of a circle are the centre and the edge. A line segment from
the centre to the edge is called a radius of the circle. Radius is a Latin word, and the plural
is radii [RAY-dee-eye]. Segments DT, DR and DS are radii of the circle above. Since all
the radii of a circle have the same length, we also call the length of any radius of a circle
its radius.
A line segment from the edge of a circle, through the
centre to the opposite edge is called a diameter of the
circle. Segment RT is a diameter of the circle above.
All the diameters of a circle have the same length.
The diameter of a circle is always twice as long as its
radius. Do you see why?
With a pair of compasses, practise drawing circles
with a certain radius or a certain diameter. To do this,
make a dot for the centre of the circle you want to draw,
and open the compasses to the length of the radius of the
circle. Put the sharp point of the compasses on the centre
dot. Keeping that point still, swing the pencil arm of the
compasses around on the paper so it draws a circle.
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Congruent Figures
Congruent figures have both the same shape and the same size. We say two figures are
similar when they have the same shape, but not necessarily the same size. When two
figures have the same shape and the same size, they are both similar and congruent.
All congruent figures are similar, but not all similar figures are congruent.

A

B

D

C

T

E

Z

F

K

H

J

I

For example, rectangles ABCD and HIJK are similar. Though they have different sizes,
they have the same shape.
Rectangles ABCD and EFZT are not similar. They do not have the same shape.
All squares are similar, and all circles are similar.

Nets of Solids
Can you remember what these solid shapes are called?

They are a square-based pyramid and a cube. Now imagine what flat shapes you could
fold up to make these solids. If the faces are squares and triangles, you will need the same
number of squares and the same number of triangles. A cube has six square faces.
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A pyramid has one shape for the base – ours is a square – and a triangle for each edge
of the base.

Now we need to put them together to make what we call a net. In geometry, a net is the
way you arrange flat shapes with their edges touching so that they can be folded up to
become the faces of a solid figure. There is more to making a good net than just having
the correct number of faces. We must only put faces together when they share an edge
and we must ensure that each vertex has the correct number of edges meeting there.
M Would this arrangement work for a square-based pyramid?
is one will not work because when vertex C
is folded to B, too many edges meet there. One
triangle, the shaded one, will have its sharp vertex
touching the square so it will not make a pyramid.

C
B

Could you fold this shape up to make a pyramid?
M
Can you see how to fold the triangles up so
that they meet at the top or apex (A)?

A

There are other possible nets. This one works
if you make A the apex again and put together
all the vertices with the same letters:

A

A

E
E

A

F

D

G
A

F

G
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Making Cubes
When you make a cube, you need to be able to fold each square so
every vertex touches three faces and three edges. You need top,
bottom, left, right, front and back faces. Which two of these nets will
work and which ones will not? Can you say why?

The Area of a Rectangle

There are 5 × 3 square centimetres in this
rectangle. Its area is 15 cm2. You can find the area
of a rectangle by multiplying its length by its width.

3 cm width

In Year 4 we started learning about area, which is
the space inside a closed figure. The dimensions of
a rectangle are its length and width. The length of
a rectangle is the length of either of its two longer
sides. The width of a rectangle is the length of
either of its two shorter sides.
5 cm length

Here is the formula for the area of a rectangle. A formula is an equation written with
letters that tells you a relationship that is always true. In this formula, A stands for the
area of a rectangle, l for its length and w for its width.
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A = l × w or Area = length × width
You can always find the area of a rectangle by substituting real numbers for l and w,
and then multiplying the rectangle’s length by its width. This is one of many useful
formulas in mathematics.

Square Units
You always measure area in square units.

Some metric units of area:

Some imperial units of area:

km2 (square kilometre)

sq. mile (square mile)

Hectare (ha)

Acre (ac)

m2 (square metre)

sq. yd (square yard)

cm2 (square centimetre)

sq. ft or ft2 (square foot)

mm2 (square millimetre)

sq. in or in2 (square inch)

What is the area of this rectangle? To find the area of a rectangle, you multiply its length
by its width. 22 × 220 = 4,840. The area of this rectangle is 4,840 square yards. It has a
special name too. Remember many imperial units are useful labels. Two old ones are the
chain and the furlong. A chain is the length of a cricket pitch, but once was used as a
standard tool for measuring land. A furlong is used today for the distances horses race,
but was once used as a farmers’ measure of land. Our special rectangle is a chain wide and
a furlong long. Its area is an acre.

22 yards

220 yards
How many square inches are there in a square foot?
Remember that there are 12 inches in 1 foot.

12 × 12 = 144
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There are 144 in2 (square inches) in 1 ft2
(square foot). Notice that there are not 12 square
inches in a square foot, even though there are 12
inches in a foot! Changing units of area is
different from changing units of length. Work
out how many mm2 there are in 1 cm2, how
many ft2 there are in 1 yd2 and how many cm2
there are in 1 m2. All these answers are perfect
squares (see page 213) and can be surprisingly
large numbers.

12 in

12 in

Now, in another example, you know the length of a rectangle (12 cm) and its total area
cm = 84 cm2. So you must divide the
(84 cm2). Find its width. You know that 12 cm ×
area by the length to find the width:
12 cm

7
12)84
− 84
0

84 cm2

?

The width is 7 cm.
When you know the measurement of one dimension of a rectangle and its total area,
you can divide to find the measurement of the other dimension.

Volume
Let’s look at some more three-dimensional figures.

Cylinder: two flat
circular faces, no vertices
280

Rectangular prism

Sphere:
no flat faces
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A rectangular prism looks like a box. Notice that all of the
faces of this prism are rectangles. There are six faces in all: top
and bottom, left and right, front and back.
The volume of a three-dimensional figure is how much
space it occupies. You measure space in cubic units. One
example of a cubic unit is a cubic centimetre. The abbreviation
for cubic centimetre is cm3.

1 cm

1 cm
1 cm

Notice that a cubic centimetre is a cube. All cubic units are cubes.
By counting cubic units, you can find the volume of a figure – how much space it
occupies. Sometimes you have to count cubic units that you know are there but you cannot
see. You can count cubic units that are
hidden by thinking about the pattern of
those that you can see. On one layer of
this rectangular prism, there are 8 cubes.
1 cm
There are two layers. 8 × 2 = 16.
1 cm
Or, you can say that the volume of this
1 cm rectangular prism is its length multiplied
by its width multiplied by its depth. 4 cm
× 2 cm × 2 cm = 16 cm3.
Either way, there are 16 cubic
centimetres in the rectangular prism.

See if you can work out the
volume of the next figure.
Notice that there are two
sections: the top section is a
cube 2 cm on each side. The
bottom section is a rectangular
prism 4 cm × 4 cm × 2 cm.
To work out the total volume,
you’ll have to work out each
section separately and then add
them together. What did you
find for its volume?

1 cm
1 cm
1 cm
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Graphs
Information, or data, is often given to us
in numbers. Sometimes those numbers
are used to make pictures, called graphs,
that can help us understand the numbers.

Learn about York and
Yorkshire on page 91.

A bar graph is a good way to show different amounts.
Charlie kept track of how much rain fell each day for a
week in York. Here is his table of data that we will use to
make a bar graph.
Along the bottom of the graph we write the days of the
week. Along the side of the graph we choose a convenient
way to show the millimetres of rain: in intervals of 2
millimetres. We title the graph, label the information
along the bottom and the sides and draw a bar to show
each day’s rainfall.

Thu

Fri

Sat

Sun

Mon

Tue

Wed

Rain
in mm

24

7

6

0

11

2

9

Rain in mm

Day of
week

282

28
26
24
22
20
18
14
12
10
8
6
4
2
0

Rainfall during Charlie’s week in York
You can see right away from
this graph that there was
far more rain on ursday
than on any other day. How
much more rain was there
on ursday than on Friday?
24 − 7 = 17 mm. So there were
17 mm more rain on ursday
than on Friday. On which day
was there no rain?
A line graph can show how
amounts or numbers change.
Thu

Fri

Sat Sun Mon Tue Wed
Day
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A line graph can show how amounts or
numbers change.
Mrs Sinclair is going to France to do some
Christmas shopping. In France, they buy
and sell things in euros (€) instead of pounds.
She has £100 to spend but the things she wants
to buy cost 120 euros. Can she aﬀord them?
The number of euros you can buy for each
pound does not stay the same. She checked
the newspapers to see how many euros she
could buy for £100 and made a graph of her
findings. Here is her table of data:
Date

3 Nov

6 Nov

11 Nov

14 Nov

19 Nov

How many
euros will
£100 buy?

€124

€124

€123

€116

€119

How many euros will £100 buy?
Euros bought for £100

To make a line graph, we
put the dates along the
bottom of the graph. Along
the side, we choose money
amounts in intervals that will
make the graph a reasonable
size and show the data
clearly. Here, we can mark
every €20 along the side,
starting at 0. We give the
graph a title and labels along
the bottom and side.

140
120

3 Nov

6 Nov

11 Nov

100

19 Nov
14 Nov

80
60
40
20
0
3 Nov

10 Nov
Date

17 Nov

Plotting Points on a Grid
The location of a point on a grid is named by a pair of numbers, called co-ordinates.
For example, on the grid on the next page the location of point A is named by the coordinates (2, 1). The first number of the co-ordinates tells you how many units to the right
a point is from zero. The second number tells you how many units up a point is from zero.
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Point A is at (2, 1): you get to point A from zero
by going 2 units to the right, then 1 unit up.
Point B is at (5, 3): 5 units to the right of zero
and 3 units up.

G

5
4

Draw a grid like our one and mark the positions
of A, B, G and C. Draw edges to join up the points.
What sort of shape have you drawn?

3

C

B

2

On some squared paper, draw lines to make
A
1
axes. It needs to be twelve little squares in each
direction. ‘Axes’ is the plural of axis, which is a
0
1
2
3
4
5
line that tells you how far you are from a starting
point. This starting point is called an origin.
Another sort of axis is an axis of symmetry, which you have seen before in Years 3 and 4.

12
11
10
9

8
7

N

6
5

M

4

L
K

3
2

J

1
0

0
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Look at points JKLMN. They are at the locations (5,1), (4,3), (2,4), (4,5) and (5,7).
They come from a shape that has vertical symmetry along the dotted line. Knowing that,
it is possible to draw the other points PQR that make up the shape. How?
How far is each point from the axis of symmetry? The shortest distance is at right angles.
That is called perpendicular distance.
Because of the symmetry, there will be a point on the right of the axis of symmetry the
same perpendicular distance away from it as each point on the left. Because this axis of
symmetry is vertical, the distance along a horizontal line will be perpendicular to it.
Two points, N and J, are on the axis of symmetry. They do not change. M is one unit
to the left, so draw a point P one unit to the right. Its position is (6,5).
Do you see how the line through M and P is perpendicular to the axis of symmetry?
The line crosses the axis at (5,5). The points we know on this line are (4,5), (5,5), (6,5). If
all the second numbers are the same, 5 in this case, then the line is horizontal.
Can you repeat the process by looking at point K to find the location of R? Now L is 3
to the left of the axis of symmetry, so where should you position Q?
Draw the outline of the shape in the order JKLMNPQR. Can you see any more axes
of symmetry?
Well done if you found line LQ. Even better if you found KP and MR as well.

Translation
As well as changing words from one
language to another, translation means
moving a shape on a grid without twisting or
flipping it over. Let’s try it.
We have eight co-ordinates. We are going
to translate the shape 5 to the right and 1
down. To do this, we add 5 to the first
number in the co-ordinates and subtract 1
from the second.
Work out the locations of the last three
points and mark them on your graph with
little crosses. Now join up the outline. Is it the
same shape as your JKLMNPQR? It should be,
translated 5 to the right and down 1.

J
K

(5,1) → (10,0)
(4,3) →

(2,4) →

M (4,5) →
L

N
P

Q
R

(9,2)
(7,3)

(5,7) → (10,6)
(6,5) →
(8,4) →

(6,3) →

(9,4)
?
?
?
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Suggested Resources
Books
See Inside Maths by Alex Frith and Minna Lacey (Usborne) 2008
Mental Arithmetic, Books 1 and 2, by T R Goddard, J W Adams and R P Beaumont
(Schofield & Sims) 1999, 2000
Junior Maths Book 2 by David Hillard (Galore Park) 2008
What’s Maths All About? by Minna Lacey (Usborne) 2012
Practice in the Basic Skills, Books 3 and 4, by Derek Newton and David Smith (Collins)
2003
Be the Best at Maths by Rebecca Rissman (Raintree) 2013
Magnetic Tangrams: Explore the World of Tangram Pictures by Jon Tremaine (Barron’s)
2009
Maths Dictionary by Carol Vorderman (Dorling Kindersley) 2009
Maths Made Easy Times Tables Ages 7-11 Key Stage 2 by Carol Vorderman (Dorling
Kindersley) 2011

Online Resources
A Maths Dictionary for Kids by Jenny Eather: www.amathsdictionaryforkids.com/
dictionary.html

Mobile Apps
Arithmetic Wiz (The Rocket Studio) app for iPad or iPhone [free]
Crazy Tangram Puzzle of Animals (XiaoFang Li) app for iPad [free]
Division Wiz (The Rocket Studio) app for iPad or iPhone [free]
Multiplication + (The App Gate Inc.) app for iPad or iPhone [free]
Tangram XL Free (Javier Alonso Gutierrez) app for iPad [free]
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