
Rounding to the nearest ten 

Rounding numbers means adjusting the digits (up or down) to make rough 
calculations easier.  

A good way of explaining this is to use a number line. 

 

If the unit of the number is less than five, the number needs to be rounded down. 

 

If the unit of the number is 5 or above, the number needs to be rounded up. 

 

So 32 would be rounded down to 30, 35 would be rounded up to 40 and 38 would 
also be rounded up to 40: 
 

http://www.theschoolrun.com/what-number-line




Rounding to decimal places 
Rounding to decimal places is exactly like rounding with whole numbers. The 
number of decimal places tells you how many digits should be after the decimal 
point.  
However, you can't just chop off the rest of the digits - you need to make sure you 
have rounded properly, using the usual "5 or more, round up" idea. 
 
3.24 rounded to one decimal place would be 3.2. There is now one number after the 
decimal point. We know that the answer should stay at 3.2 and not round up to 3.3 
by looking at the digit in the second decimal place. In this case, it is 4, so we stay at 
3.2 
 
3.248 rounded to two decimal places would be 3.25. There are two numbers after 
the decimal point. We know that the answer should round up to 3.25 and not stay at 
3.24 by looking at the digit in the third decimal place. In this case, it is 8, so we 
round up to 3.25. 





Square numbers 
You should understand what it means to square a number, and understand that square 
rooting is the inverse (opposite) operation. You should recognise square numbers up to 15 x 
15. 
 
A square number is the answer we get after multiplying an integer (not a fraction) by itself. 
 
Example: 4 × 4 = 16, so 16 is a square number. 
 
 
This can also be written as 4   = 16 
 
 
 
 
 

Square rooting is the opposite of squaring. 
 
When you square root a number, you work out which number multiplied by itself gives 
the number under the square root sign. 
 
The symbol is √ which always means the positive square root. 
 
Example: √36 = 6 (because 6 x 6 = 36) 
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Cube numbers 

You should understand what it means to cube a number, and understand that cube 
rooting is the inverse (opposite) operation. You should recognise cube numbers up to 5 x 5 
x 5. You should also know that 10 cubed is 1000. 
 
When you cube a number, you multiply it by itself three times.  
 In other words, if you multiply a number by itself and then by itself again, the result is a 
cube number. 
 
You will often see a little 3 written at the top-right hand corner of the number to show 
that you are cubing it. It is very important to remember that this little 3 means "cube" 
and not "multiply by 3"! 
 
To write the mathematical formula for cube numbers we add a small 3 next to and above 
the number, for example: 23. 
 













Zero as the place holder 
for the ones column 

Two zeroes as the place 
holder 
for the ones and tens column 







Long Division 







Adding and subtracting negative numbers. 

Negative numbers are numbers less than zero. 
To add and subtract numbers always begin counting from zero. 
When dealing with positive numbers count to the right. 
When dealing with negative numbers count to the left. 

Using a number line. 

4 – 5 – 3 = -4  

When adding or subtracting negative numbers, remember that when two signs appear  
next to each other and are different, then you subtract. 

When two signs are next to each other and they are the same, you add. 

10 + - 7 = 3 4 - - 3 = 7 



Multiplying and dividing negative numbers. 

The rule for multiplying and dividing negative numbers is very similar to the rule for adding and 
 subtracting. 

• When the signs are different the answer is negative 
• When the signs are the same the answer is positive. 

5 x -4 =  -20 

-56 ÷-8 =7 

-6 x 9 = -54 

-16 ÷ 4 = -4 

21 ÷ -7 = -3 

8 x 7 = 56 

56 ÷ 7 = 8 

-8 x -7 = 56 



Every number has the factors 1 and the number itself. 



  Highest Common Factor (HCF) 

      We have already seen that factors of 12 are 1, 2, 3, 4, 6, 12. 

The factors of 40 are 1, 2 ,4, 5, 8, 10, 20, 40. 

The numbers 1, 2, and 4 appear in both lists, so they are known as 
 common factors of 24 and 40. 
The number 4 is the highest of them, and this is called the highest  
common factor (HCF).  
 The highest common factor of 12 and 20 is… 

The factors of 12 are 1, 2, 3, 4, 6, 12. 
The factors of 20 are 1, 2, 4, 5, 10 and 20. 
The HCF of 12 and 20 is 4. 

The highest common factor of 8 and 28 is… 

The factors of 8 are 1, 2, 4 and 8. 
The factors of 28 are 1, 2, 4, 7, 14 and 28. 
The HCF of both is 4. 





Lowest (Least) Common Multiples. 
• The multiples of 4 are 4, 8, 12, 16, 20, 24, 28, 32, 36… 

• The multiples of 6 are 6, 12, 18, 24, 30, 36, 42… 

• The numbers 12, 24 and 36 appear in both lists, so they are 
known as common multiples. 

• The number 12 is the lowest (least) number to appear in both 
lists, and it is called the lowest or least common multiple 
(LCM). 

A lighthouse flashes every 6 seconds, another lighthouse signals every 
 10 seconds. 
They start by signalling together, when will they next flash at the  
same time? 
 
The LCM of 6 and 10 is 30 
The multiples of 6 are 6, 12, 18, 24, 30, 36, 42… 
The multiples of 10 are 10, 20, 30, 40, 50… 
 











When two fractions are equivalent, this means they are the same in terms of shape 
and size, but are expressed using different numbers. 

Equivalent fractions 









Finding halves and quarters 
Imagine cutting up a pizza to share out. If you cut the pizza straight down the middle, you would 
have 2 equal pieces. You would have cut the pizza into halves. This is exactly the same as 
dividing or sharing the pizza into two pieces. Halving an amount is the same as dividing that 
amount by 2. 
 

e.g. ½  of 48 would be 48 ÷ 2 = 24. 

 
Now imagine taking each slice of pizza and cutting it in half again. You would have 4 equal 

pieces; in other words, you have split the pizza into quarters. So once you have found ½ of an 

amount, you can quickly find ¼  by halving again. 

 

e.g. ½  of 48 = 24  

Then ½  of 24 = 12 

So ¼  of 48 = 12. 

Once you have found ¼  of an amount, you can easily find ¾  by adding ½  and ¼  together. 

 

e.g. ¾  of 48 = 24 + 12 = 36. 

 

50% is the same as ½ and 25% is the same as ¼ . 







A fraction is just another way to represent division. So finding 1/3 of something is the 
same as dividing that amount into 3 equal pieces. 
 
The denominator of the fraction tells us what to divide by. So 1/3 is dividing by 3, 1/5 
is dividing by 5, 1/8 is dividing by 8 and so on. 
 
The numerator tells us how many parts we need. So 2/3 means we need 2 pieces 
from the original amount, and 7/8 means we need 7 pieces from the original amount. 
 
To work out a fraction of an amount quickly: 
Divide by the denominator. This tells us the size of one share. 
Multiply by the numerator. This tells us how much in all the shares we need. 
 
It is quite useful to draw diagrams like the ones shown here when you are first 
learning about fractions of amounts. With a little practice, you should then be able to 
work them out without diagrams. 
 
It is really important that you know your times tables and strategies for written 
multiplication and division to be able to find fractions of amounts. 

Finding fractions of amounts 











Writing an amount as a fraction of another 

Writing an amount as a fraction of another is easy to do if you 
understand what a fraction is and how to simplify fractions. 
 
Let's imagine you got 5 out of 10 on a test. You might write 
your score as 5/10 - here, you have written your score (5 
marks) as a fraction of the total on the test (10 marks). 
 
We usually simplify the answer where possible - if you were 
telling someone your test result, you could say you got 1/2 of 
the test correct, because 5/10 simplifies to 1/2.  









Multiplying and dividing fractions 



Mixed numbers to improper fractions 

Improper fractions and mixed numbers are both used to represent amounts 
larger than 1. 
 
An improper fraction is one with its numerator larger than its denominator. 
 
A mixed number contains a whole number (integer) part, and a fractional part. 
 
It is useful to be able to convert between mixed numbers and improper 
fractions in order to make calculations with fractions easier to do. 
 
To change a mixed number to an improper fraction:  
Multiply the denominator by the whole number. 
Add on the numerator of the fraction. 
This number is the numerator of the improper fraction. Write this down. 
The denominator remains the same. 

Have a look at these two examples. You can also watch a video tutorial via YouTube  

https://www.youtube.com/watch?v=1H5hWsWjH-4 
 

https://www.youtube.com/watch?v=1H5hWsWjH-4
https://www.youtube.com/watch?v=1H5hWsWjH-4
https://www.youtube.com/watch?v=1H5hWsWjH-4






Improper fractions to mixed numbers 

Improper fractions and mixed numbers are both used to represent amounts larger 
than 1. 
 
An improper fraction is one with its numerator larger than its denominator. 
 
A mixed number contains a whole number (integer) part, and a fractional part. 
 
It is useful to be able to convert between mixed numbers and improper fractions in 
order to make calculations with fractions easier to do. 
 
To change an improper fraction to a mixed number:  
Divide the numerator by the denominator. 
Write the whole number part down. 
Write the remainder as the numerator of the fraction. 
The denominator of the fraction is whatever you were dividing by. 









What is a percentage? 

The word "percent" comes from the Latin phrase "per centum", 
which means "by the hundred". You can think of percent as 
meaning "out of 100". For example, 50% means "50 out of 100", 
which is the same as a half. Percentages are another way of 
expressing or showing fractional amounts.  
 
Percentages are especially useful as they allow you to compare 
fractional amounts easily. They are used frequently in finance and 
reporting. 





Easy percentages 

If you are confident with finding simple fractions of 
amounts and division strategies, some percentages of 
amounts can be calculated very easily without a 
calculator. 
 
For example, 50% is 50 out of 100 (50/100), which is the 
same as 1/2. So to find 50%, just half the starting amount, 
or divide the starting amount by 2.  
 
So to find 50% of 150, you would just divide 150 by 2 to 
get 75. 





Percentages without a calculator 

You can work out any percentage without using a calculator. However, in "real life" 
these calculations are often done electronically, using a calculator or computer 
program. 
 
You can use easy percentage "building blocks" to find percentages of other amounts.  
 
15% = 10% + 5% 
85% = 75% + 10% or 8 lots of 10% + 5% 
95% = 100% - 5% 
 
There is no "correct" way to break up percentages - you can use whatever amounts 
you find easiest. 50%, 10% and 5% are all useful amounts to find first. 

If you can find 1% (divide by 100), you can find any percentage, as long as you can 
multiply accurately. 
 
For example, to find 43% of £300: 
1% = £3 
43 x £3 = £129. 









Percentage increases 



Percentage decreases 



An item is increased from £560 to 
£728. 
What is the percentage increase? 

An item is decreased from £560 
 to £420. 
What is the percentage decrease? 



An item has been reduced by 20% 
Ii a sale. The sale price is £960. 
What was the original price? 

A wage has been increased by 5%. 
The new wage is £1890 per month. 
What was the original wage? 



Ratio 
Ratios are usually written in the form a:b. They are used on maps to show you the 
scale of the map in relation to real life. 

Equivalent ratios and simplest form 
If you are making orange squash and you mix one part orange to four parts water, 
then the ratio of orange to water will be 1:4 (1 to 4). 
 
•If you use 1 litre of orange, you will use 4 litres of water (1:4). 
•If you use 2 litres of orange, you will use 8 litres of water (2:8). 
•If you use 10 litres of orange, you will use 40 litres of water (10:40). 
 

These ratios are all equivalent 
1:4 = 2:8 = 10:40 
 
Both sides of the ratio can be multiplied or divided by the same number to give an 
equivalent ratio. 

The ratio 40:28 in its simplest form is…  

To work this out, look for a number that will divide into 40 and 28. 
2 divides into both numbers, so 40:28 can be written as 20:14. 
You can divide these by 2, so the simplified ratio is 10:7 
No number divides into 10 and 7, so 10:7 is the simplest form of the ratio. 



24:8 

3:1 

This is the ratio in it’s simplest form 

÷
8 

÷
8 



Division in a given ratio 
Dave and Lisa win £500 between them. They agree to divide the money in the ratio 2:3. 
How much does each person receive? 

The ratio 2:3 tells us that for every 2 parts Dave receives, Lisa will receive 3 parts. There are 5 
parts in total. 
 
£500 represents 5 parts. Therefore, £100 represents 1 part. 
 
Dave receives 2 parts: 2 × £100 = £200 
Lisa receives 3 parts: 3 × £100 = £300 

Order 
It's important to notice what order the parts of the ratio are written in. 2:3 is not the same as 
3:2. 
In the example, the ratio of Dave's money to Lisa's was 2:3. If we swap the order to 3:2 then 
Dave would get more than Lisa. 



Amelia and Shabana win a sum of money, which they agree to share in the ratio 5:3. 
If Amelia receives £150, how much will Shabana receive? 

Division in a given ratio 

Amelia receives 5 parts, which is equivalent to £150. Therefore, £150 represents 5 parts. 
£150 ÷ 5 represents one part. 
So one part is £30 
Shabana receives 3 parts: 3 × £30 = £90. 

A necklace is made using gold and silver beads in the ratio 3:2. If there are 80 beads in the 
necklace: 
a) How many are gold? 
b) How many are silver? 

Gold : Silver = 3:2, so there are 5 parts altogether. 
80 ÷ 5 = 16, so 1 part represents 16 beads. 
a) Gold = 3 × 16 = 48 beads 
b) Silver = 2 × 16 = 32 beads 



Using ratios 
Ratios are used in everyday life and can help you work out problems including scale drawings 
and reading maps. 
Scale drawing 
In a scale drawing, all dimensions have been reduced by the same proportion. 
Example 
A model boat is made to a scale of 1:20 (1 to 20). This scale can be applied to any units, so 
1mm measured on the model is 20mm on the actual boat, 1cm measured on the model is 
20cm on the actual boat, and so on. 

a) If the 1:20 model boat is 15cm wide, how wide is the actual boat? 

The scale is 1:20. This means that every cm on the model is equivalent to 20cm on the boat. 
1cm on the model = 20cm on the boat, so: 
15cm × 20 = 300cm. 
15cm on the model = 300cm (3m) on the boat 

b) If the boat has a mast of height 4m, how high is the mast on the model? 

20cm on the boat = 1cm on the model 
so mast height on real boat ÷ 20 = mast height on model 
400cm (4m) on the boat = 400cm ÷ 20 = 20cm on the model 



Map scales 
Maps scales can be written in ratios and tell you how many units of land, sea etc are equal to 
one unit on the map. 
If you are travelling from Manchester to Newcastle, for example, and need to know how far it 
is, it would be very difficult to work this out if the map does not have a scale. 

Example 
The scale of a map is 1:50 000. A distance is measured as 3cm on the map. 
How many cm, m and km is this equivalent to in real life? 
 
1 cm on the map represents 50 000cm. Therefore, 3cm on the map represents 150 000cm. 
 
To convert from cm to m, divide by 100. 
150 000cm ÷ 100 = 1500m 
To convert from m to km divide by 1000. 
1500m ÷ 1000 = 1.5km 

The scale of a map is 1:50 000. What distance on the map will represent 5km? 

First convert 5km to cm 
5km = 5000m = 5000 × 100 cm = 500 000cm 
We want to know what distance on the map represents 500 000cm in real life. 
The map scale is 1:50 000, so we divide by 50 000 
500 000 ÷ 50 000 = 10 
Therefore, 5km is equivalent to 10cm on the map. 



Mode 

Class shoe sizes: 3, 5, 5, 6, 4, 3, 2, 5, 6 

Put in order: 2, 3, 3, 4, 5, 5, 5, 6, 6 

Example: 

The mode is 5 

Mode is the most common number 
1. Put the numbers in order 
2. Choose the number that appears the most frequently. 
3. Sometimes there may be more than one mode. 

Mode = 47 and 50 

48, 47, 49, 50, 51, 49, 46, 55, 47, 47, 50, 50 

In order: 46, 47, 47, 47, 48, 49, 49, 50, 50, 50, 51, 55 



Median 

Class shoe sizes: 3, 5, 5, 6, 4, 3, 2, 5, 6 

Put in order: 2, 3, 3, 4, 5, 5, 5, 6, 6 

The class median shoe size is 5 

The median is the middle value 
1. Put the numbers in order 
2. Cross off the numbers from both ends of the list 
3. The median is the one in the middle 
4. If there are 2 numbers in the middle then it is 

halfway between them. 
 

Median drive is half way between 85 and 95 = 90. 

50,  65,  70,  70,  75,  85,   95, 95,  100,  125,  130,  140 



Mean 

Class shoe sizes: 3, 5, 5, 6, 4, 3, 2, 1, 5, 6 

Add together: 3 + 5 + 5 + 6 + 4 + 3 + 2 + 1 + 5 + 6 = 40 

Divide by the amount we started with: 40 ÷ 10 = 4 

So the mean is 4. 

Mean is mean to work out! 
1. Add all the numbers together 
2. Divide that answer by the amount of numbers 

you had to begin with. 

Find the mean for this set of data. 

7,  5,  2,  7,  6,  12,  10,  4,  8,  9 

Mean =  7 + 5 + 2 + 7 + 6 + 12 + 10 + 4 + 8 + 9                                                    
10 
       =    70   

10 
= 7 



 Range 

Twenty students sat a Maths test. Their marks out of 10 are 
recorded below. Find the range of test results. 

2, 5, 9, 3, 7, 8, 6, 3, 4, 3, 2, 7, 9, 5, 8, 7, 2, 5  

In order: 2, 2, 2, 3, 3, 3, 4, 5, 5, 5, 6, 7, 7, 7, 8, 8, 9, 9 

Largest number Smallest number 

9 – 2 = 7 

So the range is 7 



Mode, Median, Mean & Range 

Plenary 

Use the information given to work out the set of data: 
 
 

___    ___    ___    ___    ___ 
 

Mode = 3   Range = 7 
Median = 5   Mean = 6 

3 3 5 9 10 



Area of a triangle 































Finding the nth term of a linear sequence 

The terms in this sequence 

4,      7,     10,      13,     16,     19,     22,     25,  … 

+3 +3 +3 +3 +3 +3 +3 

can be found by adding 3 each time. 

Compare the terms in the sequence to the multiples of 3. 

Position 

Multiples of 

3 

1 2 3 4 5 n … 

× 3 × 3 × 3 × 3 × 3 × 3 

3n 

Term 4 7 10 13 16 … 

3 6 9 12 15 

+ 1 + 1 + 1 + 1 + 1 + 1 

3n + 1 

Each term is one more than a multiple of 3. 



Algebraic notation 
When doing algebra, we write things using particular notation. It is done in this 
way so that everyone understands exactly what is meant by each expression or 
calculation. 
 
This includes: 
 
Grouping common letters together. This keeps things neater and less cluttered. It 
is tidier to write 4a instead of a + a + a + a to represent "4 lots of a". 
 
Using powers/indices for repeated multiplication, for the same reason.  
 
Removing multiplication signs. This is because we frequently use the letter "x" in 
algebra, and we don't want to get that mixed up with a multiplication symbol. So 
we always write 4a instead of 4 x a. 
 
Writing division as a fraction, rather than using the normal division symbol. This 
makes more complex algebra easier to deal with (and is how division was written 
in the past). 





Order of operations in algebra (BIDMAS) 

The order of operations applies in algebra in the same way as 
with "normal" numbers. We still calculate or work out everything 
inside brackets first, followed by powers, then multiplication and 
division, then addition and subtraction. 
 
Remember that an algebraic expression is just a way of 
shortening or generalising a statement about numbers. Very 
often, there will be nothing to "work out" unless you know the 
value of the unknown amount - see substitution for more details. 





Writing expressions using algebra 

We can use algebra to shorten or generalise calculations written out in words. We 
can replace "any number" with a letter, usually n or x. So for the operation "any 
number x 3", which generates the 3 x table, we could write "n x 3" or simply "3n" 
(see Algebraic notation).  
 
Addition and multiplication are commutative, which is a fancy word that means 
that the order you write it in doesn't matter. For example, 2 + 3 gives the same 
result as 3 + 2. 
 
Subtraction and division are not commutative. 6 - 3 gives a different result to 3 - 6. 
Because of this, we have to be really careful when writing subtractions or divisions 
and make sure that the calculation is the correct way round. 
 
We can also use powers and roots in algebra. Squares and cubes in particular are 
very useful, because they relate to the space we experience around us (two 
dimensions - a flat area, and three dimensions - our world). 





Expanding single brackets 
It can be very useful to be able to expand a single bracket, such as 3(x + 2). 
 
This is really easy to do if you remember two things:  
You're not trying to find the value of x - this is an expression, not 
an equation.  
Don't randomly try to apply BIDMAS and "do the brackets first" - you can't 
DO anything to the bracket that will make your life any easier. x + 5 is as 
simple as it gets! 
 
The number outside the bracket means "multiply everything inside this 
bracket by me". Written out properly, it should say 3 x (x + 2), but this 
looks really confusing. Is that an x outside the bracket or a multiplication 
sign? 3(x + 2) looks far less confusing as long as we understand what that 
3 is doing there. 
 
To expand the bracket, all we do is multiply x by 3, to get 3x, and 2 by 3 to 
get 6. So when we expand 3(x + 2), we get 3x + 6. 





What is a formula? 
One of the most practical applications of algebra is using it to write a 
formula. 
 
A formula is a rule linking two or more variables. A variable is something 
that can change (vary) its value. For example, temperature changes 
depending on whether is it winter or summer, so temperature is a variable. 
Formulas are usually used to solve real-life problems or represent real 
scenarios. 
 
Formulas are used frequently in maths to simplify or shorten a method that 
we use all the time. Once we understand a method for working something 
out, it is OK to shorten it so we're not writing loads out every time we do a 
calculation. 
 
For example, we calculate the area of a triangle by multiplying base by 
height, then dividing our answer by 2. Rather than write that out in full 
each time, we could write a word formula, then shorten it even further by 
using letters instead of full words using correct algebraic notation. 





Simple substitution 
Algebra uses letters to stand for variables or unknown amounts. If we know or can 
find out the value of that letter, we can substitute (replace) the letter with its 
numerical value, and then work out the value of the whole expression. 
 
Substitution is a word most commonly associated with football and other sports - 
players are replaced with someone in the same position (usually). Think about this 
to help you remember what substitution means. 
 
You need to remember that algebra is written in a particular way, and especially that 
the expression "3x" actually means "3 lots of x" or "3 times x". 
 
e.g. If x = 5, the value of 3x is 3 x 5 = 15, and the value of 6x = 6 x 5 = 30. 
 
In algebra, any letter can be used to stand for the unknown amount or variable, and 
you might sometimes get two unknowns in one expression. 
 
e.g. If a = 2 and b = 3, then the value of a + b is 2 + 3 = 5.  





Substituting into formulae 

We can combine algebraic skills of writing formulae and substitution to 
speed up many mathematical processes or problems. Once we have 
selected or written an appropriate formula to represent a problem, we 
can substitute different values for the variables in that formula to 
calculate the answers to different problems very quickly. 
 
Substitution into formulae is used very frequently in many areas of 
maths. A few examples are: 
Area of 2D shapes, such as triangles or circles; 
The quadratic formula; 
Compound interest (percentages); 
Interior and exterior angles in polygons. 












