
Indices. 
 
Definition: An index (plural: Indices) is a number that shows the number of 
times another number (the base) is multiplied by itself. 
 

an 
 

in other words, an = a * a * a…, n times. 
 
Example 1: z4 = z * z * z * z 
Example 2: 53 = 5 * 5 * 5 = 125. 
 
 The Six Index Laws.  
   
 The First Law. 
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If two indices with the same 
base are multiplied, add the 
powers. 
 
Example: a2 * a3 = a2+3 = a5 

 

 The Second Law. 
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If two indices with the same 
base are divided, subtract the 
powers. 
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 The Third Law. 
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If one index is raised to the 
power of another, multiply  the 
powers. 

Example: ( ) 205*454 aaa ==  

 The Fourth Law. 
10 =a   

 
If anything is raised to the power 
of zero (0), the result is one (1). 
 
 
Example: 11250 =  

 

     
 The Fifth Law. 
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If a term is raised to a negative 
power, invert the term. 
 

Example: 
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 The Sixth Law. 
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If a term is raised to a fractional 
power, the result is the the nth 
root of the base to the mth power 
 

Example: 3 23
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Scientific Notation 
We know that 100 is greater than 10. This is because we have a number 
system that uses place value. 
Thousands Hundreds Tens Units Tenths Hundredths 

0 5 6 4 8 0 
Is the number 564.80. If we multiply this number by 10, we get 5648.0, like so: 
 
Thousands Hundreds Tens Units Tenths Hundredths 

5 6 4 8 0 0 
Notice that multiplying by ten moves all the digits one space to the left. 
 
If we divide 564.8 by 10, we get 56.48, like so: 
Thousands Hundreds Tens Units Tenths Hundredths 

0 0 5 6 4 8 
Notice that dividing by 10 moves all the digits one space to the right. 
 
Using this idea, we can write any number as a number between 1 and 10 
multiplied by a power of 10. 
 
Example 1:  500    is the same as  5 * 100 

5 * 100   is the same as  5 * 10 * 10 
5 * 10 * 10   is the same as  5 * 102 
So the  Scientific notation of 500 is 50 * 102. 

 
Example 2: 0.056    is the same as  5.6 ÷ 100 

  5.6 ÷ 100  is the same as 5.6 * 100
1  

  5.6 * 100
1   is the same as  5.6 * 10

1*10
1  

  5.6 * 10
1*10

1  is the same as 5.6 * 10-1 * 10-1 

  5.6 * 10-1 * 10-1 is the same as  5.6 * 10-2 
  So the scientific notation of 0.056 is 5.6 * 10-2 

 
OK, now the shortcut! Instead of going through the method above, look at the 
number, write the number down with a decimal point to make it a number 
between 1 and 10, count the number of spaces you have to move the 
decimal point, and write down that as a power of 10. 
 
Example 1:  500.0: a number that looks the same between 1 and 10 is 5.000 
  You have to move the decimal point 2 places left. 
  So the scientific notation is 5.000 * 10+2. 
  When we move the decimal point left, the power is positive. 
 
Example 2:  0.056 a number that looks the same between 1 and 10 is 5.6 
  You have to move the decimal point 2 places right. 
  So the scientific notation is 5.6 * 10-2 
  When we move the decimal point right the power is negative. 
 


