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1 of 21 – Welcome
Welcome to this session on powers and roots. 
By the end of this session you will be able to:
· Understand what powers are
· Write powers in index and expanded form
· Use powers of 10 and power properties
· Understand what roots are
· Calculate the square and cube roots of numbers
2 of 21 – Power
The power of a number expresses the number of times that the number is multiplied by itself.
Example:
34= 3 × 3 × 3 × 3
The number that gets multiplied by itself is called a base.
The power of a number is also called an index or an exponent.
3 of 21 – Question 1
Using the following words, complete the sentence below:
Exponent, base, 6, power, 8, index.
In 68 the number 6 is called a blank and the number 8 is called a blank or blank or blank. Blank has to be multiplied blank times by itself.
Answer: The correct answer is:
In 68 the number 6 is called a base and the number 8 is called a power or index or exponent. 6 has to be multiplied 8 times by itself.
4 of 21 – Index and expanded form
Index form:
When a power is written in the form 95 it is written in index form.
For example:
· 24
· 33 
Expanded form:
A power is written in expanded form when it is written as a multiplication of factors, such as 9 × 9 × 9 × 9 × 9.
Here are some examples:
· 2 × 2 × 2 × 2
· 3 × 3 × 3
5 of 21 – Question 2
Which of the following statements regarding the below equation are correct? Select all that apply:
6 × 6 × 6 = 216
· This equation is written in index form
· This equation is written in expanded form
· This equation can also be written as 63 = 216
· This equation can also be written as 36= 216
Answer: The correct statements are:
· This equation is written in expanded form
· This equation can also be written as 63 = 216
6 of 21 – Powers
The power of 2:
72 can be read as:
· 7 squared
· The square of 7
· 7 to the power of 2
The power of 3:
83 can be read as:
· 8 cubed
· The cube of 8
· 8 to the power of 3
· 8 to the third power
The power of x:
ax can be read as:
· a (any number) to the power of x (any number)
· For example, 94 is 9 to the power of 4
7 of 21 – Question 3
How should the following powers be written?
a. Ten to the power of 7
b. 7 cubed
c. The square of 18
d. 34 squared
e. 51 to the power of 100
Answer: The correct answers are:
a. Ten to the power of 7 – 10 with a superscript 7
b. 7 cubed – 7 with a superscript 3
c. The square of 18 – 18 with a superscript 2
d. 34 squared – 34 with a superscript 2
e. 51 to the power of 100 – 51 with a superscript 100

8 of 21 – Power of 10
Powers of 10 are especially used when it is needed to write a very large number. 
The way that scientists use the power of 10 in order to write very big or very small numbers is called scientific notation.
For example:
The distance between the earth and the sun is 149,600,000 km. 
149,600,000km = 1,496 × 105 km or 149.6 × 106 km.
When working with powers of ten, it is important to remember that the number of the power is equal to the number of zeros of the result.
Here are some examples:
· 100 = 1
· 101  = 10
· 102 = 100
· 106 = 1,000,000
9 of 21 – Question 4
How would the following numbers be written as a power of 10?
For example, the number 20000 would be written as 2 × 104.
a. 100
b. 3000
c. 10000000
d. 56000000000
Answer: The correct answers are:
a. 100 = 1 × 102
b. 3000 = 3 × 103
c. 10000000 = 1 × 107
d. 56000000000 = 5.6 × 1010
10 of 21 – Power of negative numbers
A negative number is a number that is less than zero. Negative numbers have the minus sign in front of them. For example: .
When raising a negative number to a power, the base number with the minus sign should be in brackets.
A negative number raised to a power that is an even number will become a positive number:
· For example:  = () × () × () × () = 9 × 9 = 81
A negative number raised on a power that is an odd number will remain a negative number:
· Example: ( = () × () × () × () × () = 9 × 9 × ()  = 81 × ()  = 
Note: if the negative number is not in brackets, the minus sign remains and only the number is raised to the power, so  =   (3 × 3 × 3 × 3) =  (9 × 9) =  81.
11 of 21 – Powers of negative numbers video
Watch this video on powers of negative numbers to recap what you have just learnt.
12 of 21 – Power properties
Any number to the power of 0 is equal to 1:
· For example: 60 = 1 and 1690 0 = 1
Any number to the power of 1 is equal to itself:
· For example: 51 = 5 and 358,6781 = 358,678
Multiplication between same base numbers - when multiplying same base numbers the numbers of the powers can be added:
· For example: 42 × 43 = 4(2 + 3) = 45 = 1,024
Division between same base numbers - when dividing same base numbers the numbers of the powers can be subtracted:
· For example: 48 ÷ 43 = 4(8 – 3) = 45 = 1,024
13 of 21 – Power properties video
Watch this video on power properties.
14 of 21 – Question 5
Find the answer to the following power questions:
a. 1000
b. 33
c. 80051
d.  (no brackets)
e. 92
f. 106
g. 24 × 22
h.  (minus 4 in brackets)
i. 511 ÷ 59
Answer: The correct answers are:
a. 1000 = 1
b. 33 = 21
c. 80051 = 8005
d.  (no brackets) = 10000
e. 92 = 81
f. 106 = 1000000
g. 24 × 22 = 26 = 64
h.  (minus 4 in brackets) = 
i. 511 ÷ 59 = 52 = 25
15 of 21 – Roots
Roots are the opposite of powers. The symbol of the square root is called the radical.
The square root is the opposite of the square power.
The square root of a number will give the number if multiplied by itself. 	
· For example:  = 5 and 52 = 25 
· Usually only the positive number is used, however  =  and  
· When using the term root we mean square root
The cube root is the opposite of the third power
· The cube root of a number will give the number if multiplied by itself three times
· For example:  and 103 = 1,000 
16 of 21 – Working out the root
In order to work out the root of a number, you can:
· Use a calculator
· Use a times table
· Find approximately the number and work it out by trying different numbers
For example, to find :
·  = 4 and  = 5 therefore the  will be a decimal between 4 and 5
· 4.2 × 4.2 = 17.64
· 4.24 × 4.24 = 17.98
· so (meaning approximately equal to)
17 of 21 – Question 6
Which of the following statements are correct? Select all that apply:
a. The square root symbol is called a radical
b. The root of 10000 is 10
c. [bookmark: _Hlk33123362]The root of 75 is a number between 8 and 9
d.  = 6
e.  = minus 6
f. The root of 50 is a number between 6 and 7
Answer: The correct answers are:
a. The square root symbol is called a radical.
c. 	The root of 75 is a number between 8 and 9.
d. 	 = 6.
e.	 = minus 6.

18 of 21 – Question 7
Find the following square roots:
a. 
b. 
c. 
d. 
Answer: The correct answers are:
a.  = 4
b.  = 7
c.  = 9
d.  = 10
19 of 21 – Question 8
Find the following square roots:
a. 
b. 
c. 
d. 
Answer: The correct answers are:
a.  = 12
b.  = 13
c.  = 11
d.  = 14
20 of 21 – Question 9
Match the following key terms with their definitions:
Roots, radical, exponent, scientific notation, base, power.
· The number of times that the base is multiplied by itself
· The number that gets multiplied by itself
· Uses the power of 10 in order to write very big or small numbers
· One of the names given to the power of a number
· The symbol of the square root
· The opposite of powers
Answer: The correct answers are:
· The number of times that the base is multiplied by itself – power
· The number that gets multiplied by itself – base
· Uses the power of 10 in order to write very big or small numbers – scientific notation
· One of the names given to the power of a number – exponent
· The symbol of the square root – radical
· The opposite of powers – roots
21 of 21 – End
Well done, you have completed this session on powers and roots.
You should now be able to:
· Understand what powers are
· Write powers in index and expanded form
· Use powers of 10 and power properties
· Understand what roots are
· Calculate the square and cube roots of numbers
If you are unsure or have any questions about any of these topics, make a note and speak to your tutor for more help.

