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Scientific Notation


The reason we use scientific notation is to save time.

Imagine having to write the number 5 000 000 000 over and over and over again.

Instead of writing this number we could write:   5 000 000 000 = 5 × 109
Let’s look at some other examples of scientific notation and see if there is a pattern to writing HUGE numbers in an easier format.


Examples:

a) 60 000 000 =
6 × 107

notice:  there are 7 digits following the first whole 

 number, and the power of 10 is 7.
The decimal has moved 7 places to the left.

b) 340 000 000 = 3.4 × 108 
notice:  there are 8 digits following the first whole 

number, and the power of 10 is 8. 

The decimal has moved 8 places to the left.
c) 635 000 =
6.35 × 105
notice:  there are 5 digits following the first whole 

 number, and the power of 10 is 5.

The decimal has moved 5 places to the left.


d) 2 300 000 =
2.3 × 106
notice:  there are 6 digits following the first whole 

 number, and the power of 10 is 6.

The decimal has moved 6 places to the left.

Do you see a pattern?



Try these:

1.   Write the following numbers in scientific notation.

a)   253 000

b)   710 000 000
     c)    99 870 000
       
d)   46753




2.   The following numbers are given in scientific notation.  Rewrite them in standard form

a)   8.32 × 105 

b)   1.2 × 109

     c)   2.0 × 102

 d)   7.17452 × 104   

Let’s look at some other examples of scientific notation and see if there is a pattern to writing TINY numbers in an easier format.


Examples:

a)     0.0000000005 =   5 × 10-10                  
notice:  there are 9 zeros before the 5, but the 

decimal moves after the 5.  As a result the exponent is -10.  The exponent is the negative of the number of places the decimal has moved to the right. 

b)     0.0000000064  =  6.4 × 10-9                      
notice:  there are 8 zeros before the 6, but the 

decimal moves after the 6.  As a result the exponent is -9.  The exponent is the negative of the number of places the decimal has moved to the right.
c)     0.0000325 =   
3.25 × 10-5                   
notice:  the exponent is -5.  The exponent is the

negative of the number of places the decimal has moved to the right.
d)     0.000017698 =  
1.7698 × 10-5                     
 notice:  The exponent is -5.  The exponent is the 

number of places the decimal has moved to the right (negative).
Do you see a pattern?


Try these:

1.   Write the following numbers in scientific notation.

a)   0.00253

b)   0.000 002 71
   c)    0.000 007 8
       
d)   0.12345



2.   The following numbers are given in scientific notation.  Rewrite them in standard form

a)   2.15 × 10-5 
b)   6.2 × 10-1

    c)   2.4068 × 10-3

d)   7.102 × 10-9   

Let’s write down the steps we went through to find these answers:


Write the FIRST (and only first) digit that we have in our HUGE number.


Place a decimal after the FIRST number and write the remaining nonzero digits.


After having done this place a multiplication symbol after this number.


4)   Multiply by 10 to the exponent of the number of places the decimal has moved to the left.





Let’s write down the steps we went through to find these answers:


Write the FIRST non-zero number that we have in our TINY number.


If there are more numbers that follow, place a decimal after the FIRST non-zero number and proceed to recopy the rest.


After having done this place a multiplication symbol after this number.


Multiply this number by 10 to the NEGATIVE exponent of the number of decimal places the decimal has moved to the right. 











