Calculating with standard form

2.1 x 106 is actually 2,100,000, because x 106 means you multiply by 10, 6 times.
You therefore move the decimal points 6 places to the right, to change 2.1 into 2,100,000.
4 x 105 is actually 400,000 because 4 x 10 x 10 x 10 x 10 x 10 = 400,000
To change a number into standard form, you firstly write the large or small number as a number between 1 and 10.
So if you needed to write 4,560,000,000 in standard form you would firstly write the number as 4.56. To make the large number become 4.56 you have moved the decimal point 9 times so 4,560,000,000 = 4.56 x 109
The same process works for small numbers except the power is negative.
So 0.000008 becomes 8 x 10-6 because you have moved the decimal point 6 places to the right.
Convert these numbers into standard form
a) 3,400,000                         b) 90,000,000                      c) 546, 000,000,000

d) 0.00046                            e) 0.0000000005                   f) 0.000000657

Convert theses standard form numbers back to normal numbers.

a) 3 x 105                              b) 5.6 x 107                           c)  8.36 x 109

d) 5 x 10-4                             e) 4.6 x 10-3                          f) 8.48 x 10-6

 2,100,000 = 2.1 x 106    and    400,000 = 4 x 105       We can multiply these numbers in standard form much more quickly than changing them back to normal numbers.
If you wanted to multiply these numbers together you could ignore all the zeros and multiply 21 x 4 = 84  
You then put all the zeros back on, to give 840,000,000,000
However standard form allows us to do this more quickly and simply.
                                              2.1 x 106 x 4 x 105
 Multiply the number part       8.4 X 1011     (1011 because you add the powers)
It is important that the answer is always given in standard form 
For example 3.1 x 105 x 5 x 107  = 15.5 x 1012 but for a number to be written in standard form the first part must be a number between 1 and 10 so we divide the first part by 10.  Therefore 15.5 becomes 1.55. To counteract this we need to multiply the power part by 10, this increases the power by 1. So the final answer is 1.55 x 1013. 
You can also divide using standard form:  6.9 x 103 ÷ 3 x 107 = 2.3 x 10-4, because 6.9 ÷ 3 = 2.3  
10-4 because when we divide powers, we subtract the powers.
4 x 106 ÷ 5 x 1014 = 0.8 (because 4 ÷ 5 = 0.8)  so 0.8 x 10-8 , again first part needs to be a number between 1 and 10, so we multiply by 10, and to counteract this we divide the power part by 10, this decreases the power by 1. So the final answer is 8 x 10-9. 
Try these  a) 3.2 x 105 x 2 x 103          b) 1.5 x 1012 x 5 x 108         c) 1.8 x 109 x 3 x 1011


d) 2.4 x 107 x 3 x 10-5                      e) 4.2 x 108 x 4 x 109                   f) 2.3 x 1016 x 5 x 10-4.


 g) 8.8 x 107 ÷ 4 x 103                          h) 6.9 x 107 ÷ 3 x 10-8             i)  5.8 x 109 ÷ 2 x 104                                



[bookmark: _GoBack]j) 4 x 1012 ÷ 8 x 1015                         k) 3 x 104 ÷ 5 x 10-9                               l) (5 x 104)2 


