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Exponential Notation and Powers of Ten 
Handout 

 
Exponential Notation 

We often encounter numbers that are multiplications of the same numbers. For example:  
10•10•10•10 or   7•7•7•7•7   or    15•15•15•15•15•15•15•15 

 
These numbers can be written more simply using what is called exponential notation: 
10•10•10•10 = 1x104, 7•7•7•7•7   = 1x75, and 15•15•15•15•15•15•15•15 = 1x158. We often just 
write these numbers simply as 104, 75, and 158, respectively.  In general, for any number b and 
any counting number n , the number described by the symbol nb  has a value that is calculated by 
multiplying the number b by itself n times.  In this symbolism, the number b is called the base 
(the number that is repeated) and the number n is called the exponent (the number of repetitions).  
Thus, in the 7•7•7•7•7 = 1x75 = 75 example above, the b is 7, the n is 5, and the value of this 
number is also the same number, 16,807, obtained when 7, the base, is multiplied by itself 5 
times.  It is also the same number obtained when 49 is multiplied by 49 and that product is 
multiplied by 7.  This is easy to understand if we remember that 7 multiplied by 7 equals 49, 
therefore, 75= = 72•7271 =49•49•7 = 16,807.  
 
Powers of Ten 

Science, technology, and engineering use numbers that are usually represented as 
numbers in base 10 or in base 2.71828 and an exponential notation system has been created to 
make it easier to represent big and small numbers in either base.  The number 2.71828 is very 
important in engineering technology and has been assigned the letter "e".  Thus all of the 
technicians, engineers, and scientists throughout the world know that the small letter e equals 
2.71828, e = 2.71828.  The powers of e are presented in another hand-out, and the examples 
below are for numbers represented in base 10. 
 
Example of numbers larger than 1 
expressed as powers of 10: 

5100,000 1 10x=  
410,000 1 10x=  

31,000 1 10x=  
2100 1 10x=  

110 1 10x=  
01 1 10x=  

 
 
 
 
 

Examples of numbers smaller than 1 
expressed powers of 10: 

0 1
1

1 1.1 1 10
10 10

x −= = =  

0 2
2

1 1.01 1 10
100 10

x −= = =  

0 3
3

1 1.001 1 10
1000 10

x −= = =  

0 4
4

1 1.0001 1 10
10000 10

x −= = =  

0 5
5

1 1.00001 1 10
100000 10

x −= = =

Other Powers of Ten 
Million: 1x106 = 1,000,000 
Billion: 1x109 = 1,000,000,000 

Trillion: 1x1012 = 1,000,000,000,000 
Quadrillion: 1x1015 = 1,000,000,000,000,000 
Quintillion: 1x1018 = 1,000,000,000,000,000,000

 


