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1 of 14 – Introduction
Welcome to this session on factors and indices.
By the end of this session you will be able to:
· Calculate prime factors using a factor tree
· Explain the laws of indices
· Raise a power to a power (using brackets) correctly
· Simplify negative indices
2 of 14 – Introduction to Factors
What is a factor?  A factor is a number that divides into another number exactly without any remainders.
What is a prime factor?  A prime factor is a factor of a number that are, themselves, prime numbers.
What is a prime number is?  A number that is only divisible by 1 and itself.
3 of 14 - Factor trees
A factor tree is a model that is used to break down any number into its prime factors.
You begin with a number (at the top of the tree) and gradually branch off from the number to break the number down.
Each time the end of the branch reaches a prime number (a number not divisible by anything other than 1 and itself) you circle the number. 
When you can divide the number up no more you relist all the circled numbers.
4 of 14 – What are indices?
Indices is the plural for index. An index number is the little number that appears slightly to the right of an integer (base number) and is raised, for example like this; 4² or 3³. It is also sometimes called the ‘power’, for example 4² can be described as ‘four to the power of two’.
The index number signifies the number of times the integer is multiplied by itself.
4² = 4 x 4 = 16
3³ = 3 x 3 x 3 = 27


5 of 14 – Index laws - multiplication
When multiplying terms with the same base, you add the powers. This can be described using the following general equation; a to the power of m multiplied by a to the power of n = a to the power of m plus n.
To see how this works, consider simplifying 45 x 43. Writing out the multiplications in full will look like this; 4 times 4 times 4 times 4 times 4 times 4 times 4 times 4 = 48 or eight lots of 4 multiplied together. 
Can you work out what the following calculations can be simplified to?
26 x 24 = 
24 x 22 = 
35 x 37 = 
6 of 14 – Index laws – division
When dividing terms with the same base, you subtract the powers. This can be represented using this equation; a to the power of m divided by a to the power of n = a to the power of m minus n
To see how this works, consider simplifying 95 ÷ 93. Writing out the sum showing all of the multiplications contained in the indices will look like this; 

You can cancel out three of the nines on the top to match the bottom, leaving two lots of 9.
Can you work out what the following calculations can be simplified to?
26 ÷ 24 = 
25 ÷ 22 = 
35 ÷ 37 = 
7 of 14 – Index laws - brackets
When raising a power to another power, you multiply the powers. This can be represented using this equation; a to the power of m, to the power of n, equals a to the power of m multiplied by n.      
To see how this works, consider simplifying 4 cubed, to the power of 4. Writing out the sum showing all of the multiplications contained in the indices will look like this; 
4 times 4 times 4 times 4 times 4 times 4 times 4 times 4 times 4 times 4 times 4 times 4 = 4 to the power of 12.
2 to the power of 6 squared =
3 to the power of 5, cubed = 

8 of 14 – Question 1
Complete this calculation.
    
a) 28    
b) 26 
c) 24  
Answer:
To find the answer, add the powers. 
6 + 2 = 8, therefore 2⁶ multiplied by 2² = 2⁸.
9 of 14 – Question 2
Complete this calculation.
    
a) w2    
b) w3
c) w9
Answer:
When dividing integers with indices, you subtract the powers. 
6 – 3 = 3, therefore w⁶ ÷ w³ = w³.
10 of 14 – Question 3
Simplify this equation.

a) a16    
b) a6
c) a10
Answer:
When raising a power to a power, you multiply the powers together. 
8 x 2 = 16, therefore 

11 of 14 – Question 4
Complete this calculation.
    
a) w-2    
b) w-8
c) w2
Answer:
When multiplying integers that are raised to a power, you add the powers together. If the integer is negative, this means you will subtract it instead. 
3 + -5 = -2, therefore w³ multiplied by w¯⁵ = w¯².
12 of 14 - Simplifying negative indices
Dealing with negative indices is a little more complicated.
An example would be to consider 4¯². This is the same as saying  .
When you invert the number, the negative index becomes a positive index, so 4¯² becomes 1 over 4², or as 4 x 4 = 16, it becomes 1 over 16.
More examples: 
5¯² = 1 over 25  
3 ¯³ = 1 over 27
13 of 14 – Question 5
Calculate the result of this integer with a negative power.

a) 1 over 15  
b) 1 over 125
c) 1 over 75
Answer:
1 over 125.
When resolving integers that are raised to a negative power, you convert the number to a fraction in the form of one over the original number. You can then multiply out the power.

14 of 14 – End
Well done. You have completed this session on factors and indices.
You should now be able to:
· Calculate prime factors using a factor tree
· Explain the laws of indices
· Raise a power to a power (using brackets) correctly
· Simplify negative indices
If you have any questions about anything covered in this session, please speak to your tutor for more help.
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