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1 of 22 - Welcome
Welcome to this session on standard form
By the end of this session you will be able to:
· Identify standard form for large and small amounts
· Convert between standard form and normal numbers
· Use standard form to add, subtract, multiply and divide accurately
· Order numbers using standard form
2 of 22 – What is standard form? Part 1
What is standard form?
Standard Form is used a lot in maths and science as a convenient way of writing very large, or very small numbers.
The distance from the earth to the sun is 149,000,000 km (149 million km).
A hydrogen atom has a diameter of about 0.0000002 mm (2 ten-millionths of a millimeter).
3 of 22 – What is standard form? Part 2
We might deal with many numbers in measurements that are either very large or very small.
The standard unit of length is the metre. 
You can see in the following list that these measurements range from tiny measures of many millionths of a metre (many zeros after the decimal point), to many millions of metres (many zeros after the number):
· Nucleus of an atom - 0.00000000000001
· Length of a virus - 0.0000002 
· Diameter of the eye of a fly - 0.0008
· Diameter of a 1p coin - 0.02
· Height of a door – 2
· Height of a skyscraper – 400
· Height of a mountain – 8,000
· Distance between two furthest points on Earth – 20,000,000
· Distance from Earth to the Moon - 400,000,000
· Size of a galaxy - 800,000,000,000,000,000,000
(All sizes are in metres). 
4 of 22 – What is standard form? Part 3
Sometimes, using lots of zeros is confusing and can lead to errors in measuring. Standard Form is used to make reading large or small numbers simpler. It consists of re-writing the number using two parts.
4.45 times 10 to the power of 5
Part 1
A number between 1 and 10 but not including 10.
Part 2
A power of 10 which can be positive or negative.
5 of 22 – What is standard form? Part 4
A power of 10 is the number 10 multiplied by itself the number of times indicated by the exponent (the power). 

You may remember that  means 10 times 10 equals 100 in ordinary numbers and that  means 10 times 10 times 10 equals 1000.

These powers are used in Standard Form – the first number (which must fall between 1 and 10) is then multiplied by 10 followed by a power.

So,  means 2.8 times 100 equals 280 and  means 2.8 times 1000 equals 2,800.

Do you know the ‘ordinary’ number for these powers?
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6 of 22 – What is standard form? Part 5
There is an easier way to get to the answer, rather than working out the ordinary number and multiplying it by 100, 1000 etc.
For example:

We could calculate it as: 

But it is easier to think "move the decimal point 3 places to the right" like this:
 becomes 4,320 and fill the gap with a zero.
Therefore, where you have a Standard Form problem with a positive power of 10, you jump the decimal point to the right, the number of places indicated by the power.
7 of 22 – Question 1
What are the ordinary values of these standard form numbers?
a) 
b) 
c) 
d) 
Answers:
a) 550
b) 98,000
c) 7,850,000
d) 701,010
8 of 22 – Standard form negative notation
We can see that positive powers in standard form means that the base number is multiplied by the power of 10, and that you can get to the answer by jumping the decimal point to the right.
Where there is a negative power of 10, the opposite is true. The base number is divided by a power of 10, so any decimal point moves to the left and the answer becomes smaller.
Do you know the ‘ordinary’ number for these powers?




Answers:




9 of 22 – Question 2
What are the ordinary values of these standard form numbers?
a) 
b) 
c) 
d) 

Answers:
a) 0.07
b) 0.00941
c) 0.000115
d) 0.00070101
10 of 22 – Question 3
Give the standard form values of these decimal numbers:
a) 0.006
b) 0.042
c) 0.00081
d) 0.00901
Answers:
a) 
b) 
c) 
d) 

11 of 22 – Multiplying and dividing using standard form numbers
There are two rules to remember when multiplying using Standard Form.
,  
Multiply the base numbers, 
,  
Add the powers, you can rearrange the numbers to make this easier,
,
Remember, the base number must be between 1 and 10,
,  
Divide the base number by 10 and then add one onto the power of 10.
Dividing with Standard Form is similar; however, the powers must be subtracted.
,
, 
Divide the numbers and subtract the powers, 
,
Note: If the base number comes out at less than 1 you would have to multiply it by 10, and then remove one of the powers of 10 to compensate.
12 of 22 – Question 4
Complete this sum 
Select the correct standard form answer:
a) 
b) 
c) 
Answer: b)  is correct
13 of 22 – Question 5
Complete this sum  
Select the correct standard form answer:
a) 
b) 
c) 
Answer: c)  is correct
14 of 22 – Question 6
Complete this sum 
Select the correct standard form answer:
a) 
b) 
c) 
Answer: a)  is correct

15 of 22 – Adding and subtracting using standard form numbers
We cannot add and subtract standard form numbers with different powers as we would get an incorrect answer.
Method 1
If the powers are small enough to manage, change everything back to ordinary numbers.
[bookmark: _Hlk52448130],
,
,
,
We can then convert back to standard form,
,
Method 2,
Make one of the powers the same as the other, then it is possible to add the two base numbers and keep the same powers. It is easier to drop a larger power down to a smaller one.
,
We can change the first power, 3, to 2 to match the other, however as we are dropping it by a power of 10, we will have to multiply the base number by 10 to compensate,
,

Now that they are both times 10 to the power of 2 they can be added,
,
We can then convert back to standard form,


16 of 22 – Question 7
Find the correct answer to the given problem. Remember to convert one of the powers to be the same as the other – then alter the base number accordingly.
Give your answers in ordinary numbers: (e.g. 275.45).

Answer:
51,500
17 of 22 – Question 8
Find the correct answer to the given problem. Remember to convert one of the powers to be the same as the other – then alter the base number accordingly.
Give your answers in ordinary numbers: (e.g. 275.45).

Answer:
0.017
18 of 22 – Question 9
Put these planets in ASCENDING order (smallest to largest) of their diameter.

· [bookmark: _Hlk52289049]Mercury - Diameter (m): 
· Venus - Diameter (m): 
· Earth - Diameter (m): 
· Mars - Diameter (m): 

Answer:

Planets ordered from smallest to largest diameter:
1. Mercury - Diameter (m): 
2. Mars - Diameter (m): 
3. Venus - Diameter (m): 
4. Earth - Diameter (m): 

19 of 22 – Question 10
Put these planets in DESCENDING order (largest to smallest) of their distance from the sun:

· Mercury - Distance (km): 
· Venus - Distance (km): 
· [bookmark: _Hlk52289970]Earth - Distance r (km): 
· [bookmark: _Hlk52289847]Mars - Distance (km): 

Answer:

Planets ordered from largest to smallest distance from the Sun:

1. Mars - Distance (km): 
2. Earth - Distance r (km): 
3. Venus - Distance (km): 
4. Mercury - Distance (km): 

20 of 22 – Ordering standard form numbers

You may have to place Standard Form numbers in sizer order - the first place to look is the power of 10, as this has most influence over the size of the number. 

If two or more numbers have the same power of 10, compare their base numbers to place them in the right order.

For example:

Is larger or smaller than ?

The base number 9.99 is larger than 1.11. 

However, when you consider their powers of 10, these numbers in their ordinary form are:  999 and 11,100 so the second number is larger.

21 of 22 - Extension question
Have a go at this extension question to check your understanding:
An astronaut travels to a distant planet which is 4.5 x 109 Km away.
He can travel 15,000 km each day.
so, using standard form, can you calculate how long 
it will take him to get there?
Answer:
 
Calculate 
Subtract the powers 
Answer: 
[bookmark: _GoBack]22 of 22 - End
Well done. You have completed this session on standard form
You should now:
· Identify standard form for large and small amounts
· Convert between standard form and normal numbers 
· Use standard form to add, subtract, multiply and divide accurately 
· Order numbers using standard form
If you have any questions about anything covered in this session, please speak to your tutor for more help.





