
UNIT 1a: ADDITION & SUBTRACTION GCSE HIGHER  MATHEMATICS DEPARTMENT 
 

Key Words 
Place value: thousands / hundreds, tens / units / decimal point / tenths / hundredths &c 
Addition / plus / the sum / the total 
Subtraction / minus / the difference 

Subtraction  Example: 325 – 67 
  
Write down all of the column headings you will need, and put the digits 
into the columns according to their place values 
 H   T   U 
 3   4   5 
                         –       6   7 
  
  
Start subtracting in the right-hand column, and move one column to the 
left each time.  You may need to ‘borrow’ from the column to the left 
 
 3   4   5 Think about it as  
                        –        6   7 “5 – 7 won’t go, so borrow ten  from the
            8 next column, to make it 15 – 7” 
  
Then move to the next column to the left 
 
 3   4   5 Think about it as  
                        –        6   7 “3 – 6 won’t go, so borrow ten  from the                                
 2    7    8 next column, to make it 13 – 6 
  then 2 – nothing = 2” 
  
Remember that a question asking for the difference between two 
numbers, it means SUBTRACT. 
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Addition  Example: 369 + 27 
  
Write down all of the column headings you will need, and put the digits 
into the columns according to their place values 
 H   T   U 
 3   6   9 
                         +       2   7 
  
  
Start adding in the right-hand column, and move one column to the left 
each time.  Write any ‘carried’ digits under the line, and don’t forget to 
add them in, like this 
 3   6   9 Think about it as  
                         +       2   7 “9 + 7 = 16 so put the 6 in the right-hand                
            6 column, and the 1 under the next column 
  to the left” 
  
   
Then we move on to the next column 
 3   6   9 Think about it as  
                         +       2   7 “6 + 2 + 1 that I carried = 9 
                             3    9    6 then 3 + nothing = 3” 
  
         
Remember that a question asking for the sum or the total of two or more 
numbers, it just means ADD THEM UP. 
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Linked topics 
Place value 
Decimals 
Directed number 



Linked Prior Topics 
Place value, column addition / subtraction of 
integers, column multiplication of integers, bus-stop 
division of integers 

Vocabulary 
calculate, addition, subtraction, 
multiplication, division, decimal, integer, 
place value   

Linked Future Topics 
Estimating using calculations, 
bounds 
  

Adding Decimals 

Subtracting Decimals 

Dividing by Decimals 

 Multiply normally as you would with integers using column 
multiplication , ignoring the decimal points. 

 Then, put the decimal point in the answer: count up how 
many numbers are after the decimal point in both numbers, 
then the answer should have that many numbers after its 
decimal point. 

0 

Multiplying Decimals 

 The trick is to change the number we are dividing by to a whole 
number first, by shifting the decimal point of both numbers to the 
right: 

 
 
Now we are dividing by a whole number, and can continue as normal 
using bus-stop method . 
It is safe to do this if we remember to shift the decimal point of both 
numbers the same number of places. 

7.5÷ 0.25               750 ÷ 25 

Example Example 

UNIT 1a: CALCULATIONS WITH DECIMALS GCSE HIGHER  MATHEMATICS DEPARTMENT 

Putting extra zeroes means ‘there’s no value at this decimal place’. In a 
number like 2.50, there’s ‘no hundredths’. So it’s ok to write 2.5 as 2.50 or 
2.500, etc. But DO NOT take 2.5 and make it 20.5! 



Linked Prior Topics: 
• Place value 
 

Vocabulary: 
• Significant figures 
• Decimal places 

• Estimate 
• Cut-off line 
• Decider digit 

Linked Future Topics: 
• Rounding answers e.g. area of a 

circle 
• Bounds & error intervals 

Special case: 
Round 23.999 to 2d.p. = 24.00 
As the 3rd 9 rounds up the 2nd 9 which 
rounds up the 1st 9 due to the 9 turning 
into a ‘10’ and insert zeros. 

Estimating 
When estimating you are not guessing; you are making the numbers ‘easier’ 
for you to work out the calculation.  To estimate, you need to  
1. Round each number to 1s.f. 
2. Then calculate the sum using the hierarchy of operations. 
Example 1:  

Estimate 
29.91 ×38.3

3.1 ×3.9
 

 
• Round to 1s.f.  

                            
30 ×40

3 ×4
=  

1200

12
= 100 

Example 2: 

Estimate 
23.43 ×4.3

0.483
 

 
• Round to 1s.f. 

                              
20 ×4

0.5
=

80

0.5
= 160  

Estimating square roots 
1) Find the two consecutive 

square numbers either side. 

E.g.  48 
The two consecutive square 
numbers are 36 and 49. 
2) Find the square roots of 

these two numbers:      36 =

6 𝑎𝑛𝑑 49 = 7. 

Therefore the estimate of 48 
would be between 6 & 7. 
This can then lead onto 
estimating the value, as 48 is 
close to 49, I would estimate 

that 48 = 6.9 

UNIT 1a: CHECKING & ROUNDING GCSE HIGHER  MATHEMATICS DEPARTMENT 

Rounding to… 
The nearest 10, 100 or 1000 
Remember to kept the place value of each number by inserting 
zeros where applicable. 
Look at the number which represents the place value, look to the 
right: if this digit is 5 or more the number rounds up by 1.  
If the digit is 4 or less, the number stays the same. 
E.g.   Round 17 839 to the nearest 10, 100 & 1000 
(i) Nearest 10 – 17 840 
(ii) Nearest 100 – 17 800 
(iii) Nearest 1000 – 18 000 
 
Decimal places (d.p.) 
1. Identify the position of the decimal place to be rounded to, 

e.g. 2d.p. would be the 2nd digit after the decimal place.  Draw 
a cut-off line after this. 

2. Then look to the right of this digit, this is called the decider 
digit; this number now decides whether the decimal place is 
rounded up or kept the same. 

3. If the decider digit is 5 or more then round the digit up. 
4. If the decider digit is 4 or less then leave the digit as it is. 
 
Significant figures (s.f.) 
1. The first significant number is the first digit of a number 

which isn’t zero. 
2. The 2nd, 3rd, digits follow immediately after the 1st , regardless 

of zeros. 

 
 
 

3. When rounding numbers the place value of each digit 
must be the same. 



Linked Prior Topics 
Basic addition and subtraction 
Basic multiplication and division 

Negative numbers are numbers that are less than zero. 

Vocabulary 
Negative, positive, directed numbers 

Linked Future Topics 
All future topics 

Addition and Subtraction 
Example :  - 8 + 12 
When adding and subtracting with negative numbers, you should use a number 
line.  Start at the first number given in the sum (here, it’s -8). 

 

 
 
 

Then, think about whether you are adding or subtracting your number.  If 
you’re adding the number needs to get bigger, so you move to the right each 
time.  If you’re subtracting, the number must need to be smaller, so you move 
left.  We need to add 12 in our example, so add 8 to get back to zero, then add 
on in 1’s until you get to 12… 
  
 
The number you end up on is your answer!                - 8 + 12   =    4 
 
Be aware of circumstances where there are two signs in the middle of the sum:- 

 

Example 1: -5 + - 3 
Where the signs in the middle are different, the resulting sum becomes a 
subtraction so the above example would be -5 – 3 which equals -8. 
 

Example 2: -6 - - 3 
Where the signs in the middle are the same, the resulting sum becomes an 
addition so the above example would be -6 + 3 which equals -3. 

Multiplication and Division 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

UNIT 1a: DIRECTED NUMBER  
(POSITIVE & NEGATIVE NUMBERS) 
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Linked Prior Topics 
- Multiplication Tables 

 
 

Vocabulary 
- Dividing 
- Bus Stop 
- Carry  

 
 

 
 

Linked Future Topics 
- Division with negative 

numbers. 
- Division with decimals. 
- Algebraic Division 
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Linked Prior Topics 
- Multiplication Tables 

 
 

Vocabulary 
- Multiplication    
- Increase 
- Product 
- Column 

 
 
 

Linked Future Topics 
- Factors 
- Multiples 
- Multiplying Fractions 

 
 

UNIT 1a: MULTIPLICATION 
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Linked Prior 
Topics 
• Multiplication 
• Fractions 

• Adding and 
subtracting 
(incl. negative 
numbers) 

Order of operations 
 

B  Brackets ( ) 
I   Indices √  2 
D  Division ÷ 
M  Multiplication x  
A  Addition + 
S  Subtraction – 
(This is sometimes 
written BODMAS with 
O standing for order.)  

Vocabulary 
• Index (s) / indices (pl) 
• Powers = indices = 

exponent 
• Base number - number with 

an index 

Linked Future 
Topics 
• Surds 

• Standard form 
• Quadratics 

Reciprocal 
The reciprocal of any number is  

1 ÷ that number 
Examples:  

the reciprocal of 5 is 
1

5
 

the reciprocal of 
2

3
 is 

3

2
 

the reciprocal of 0.6 is 
5

3
 

the reciprocal of 1 
2

5
 is 

2

7
 

 

Indices are the numbers written above a base number, so for 82,  8 is the base 
and 2 is the index 
 
The index shows how many times it has been multiplied by itself, so  37  =  3 x 3 x 
3 x 3 x 3 x 3 x 3 

Warning! 
Rules 1 & 2 only work 
for the same base:  
2² x 2³ = 2⁵ 
but NOT for different 
bases like 2² x 5³ 

UNIT 1b: INDICES, ROOTS & ORDER OF 
OPERATIONS 
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BIDM
AS 



Linked Prior Topics 
Basic addition and subtraction 
Basic multiplication and division 

 
Operations are mathematical instructions, and include brackets, 
 indices (also known as powers or order), division, multiplication,  
addition and subtraction. 
 
Operations must be performed in a particular order.  
 
The acronym BIDMAS prescribes this order as follows:- 
 
Brackets 
 Indices (sometimes written Order) 
Division & 
Multiplication 
Addition & 
Subtraction 
 
If there is both division and multiplication, or addition and  
subtraction, in a calculation, the order in which you do them is  
less important:  
 
For example, 10 – 3 + 2 = 9 and 4 x 15 ÷ 5 = 12 
 
 
 
 
 
 

Vocabulary 
Brackets, indices, order, powers, division, 
multiplication, addition, subtraction, operation. 

Linked Future Topics 
All algebra and number topics. 
 

Example:    3 x 5 + (1 + 3)2 

 
• Which operations are involved in the calculation?   
We have brackets ‘(1+3)’, an index ‘(1+3)2’, a multiplication and an addition. 
• In which order should we do them? 
BIDMAS says do the brackets first, followed by the index, the multiplication  
and finally, the addition. 
• Do it – step by step! 
 
BIDMAS   
  3 x 5 + (1 + 3)2              1 + 3 = 4, so the calculation becomes … 
  3 x 5 + 42 

 
BIDMAS   
 3 x 5 + 42                         42 = 16 so the calculation becomes … 
 3 x 5 + 16 
 
BIDMAS   
 3 x 5 + 16                         3 x 5 = 15, so the calculation becomes … 
 
BIDMAS   
 15 + 16                            15 + 16 = 31, so that’s our final answer.  
  
3 x 5 + (1 + 3)2   =   31 
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Linked Prior Topics 
• Multiplicatio

n 
• Division 

• Indices 

 
 

Vocabulary 
• Factor/Factorise                    
• Multiple 
• Common Factors 
• Common Multiples 
• Highest Common 

Factor(HCF) 
• Lowest Common 

Multiple (LCM) 
• Product 
• Prime factors 

Linked Future Topics 
• Factorising 
• Simplifying 
• Prime factor trees 

 

Factor:  
To find a factor of a number you need to find all of the numbers 
that divide exactly into it. 
 
Multiple: 
A multiple of a number is just that number’s times table e.g. a 
multiple of 8 could be 8, 16, 24, 32, 40, 48, 56, 64, 72, 80, … and so 
on forever.  

Prime Factor Tree: 
You could use this to express a number as the product of 
its factors which are prime numbers. We show this as a 
prime factor tree. 
Don’t forget to highlight or circle  the prime factors 
when you find them. 
So for this example, we finish by writing  
108 = 2 x 2 x 3 x 3 x 3 = 2² x 3³ 

 

 

Factors  20  Multiples  

A factor of a number 
will always be 
smaller than 
(or equal to) 

the number itself. 

A multiple of a 
number will always 

be bigger than 
(or equal to) 

the number itself. 
1, 2, 4, 5, 10, 20 20, 40, 60, 80, 100, … 

UNIT 1c: FACTORS & MULTIPLES 
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Linked Prior Topics 
• Factors, Multiples & Prime 

Numbers 
• Multiplication 
• Division 

Content 
• A prime number (or a prime) is a natural number greater than 1 that has no positive 

divisors other than 1 and itself. 
• Any number which is not itself prime, can be written as the product of prime factors – 

you can use the factor tree method to do this. 
• Any number can be broken down into a string of prime factors all multiplied together – 

this is called ‘prime factor decomposition’ or ‘prime factorisation’. 
• A ‘product’ is the answer to a multiplication. 
• We can write the product of a number in the form of index notation. 
      e.g. 2³ x 5 
HCF & LCM 
When you have found the prime factors of a number you can use this information in order 
to find out the LCM and HCF. 
Common Misconceptions 
• 0 and 1 are not considered prime numbers. 

Vocabulary 
• Prime number 
• Product 
• Quotient 
• Decompositio

n 
 
 

• Positive 
integer 

• Index notation 
 
 

 

 Linked Future Topics 
• Re-occurring decimals 
• Coding 

 
 
 

Finding the HCF 

Finding the LCM 

UNIT 1c: PRIME NUMBERS 
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