
SCIENTIFIC NOTATION 

I. Why use scientific notation?  

Scientific notation was developed in order to easily represent numbers that are 
either very large or very small. Here are two examples of large and small 
numbers. They are expressed in decimal form instead of scientific notation to 
help illustrate the problem:  

• The Andromeda Galaxy (the closest one to our Milky Way galaxy) 
contains at least 200,000,000,000 stars. 

• On the other hand, the weight of an alpha particle, which is emitted in 
the radioactive decay of Plutonium 239, is 
0.000,000,000,000,000,000,000,000,006,645 kilograms. 

As you can see, it could get tedious writing out those numbers repeatedly. So, a 
system was developed to help represent these numbers in a way that was easy to 
read and understand: scientific notation.  

II. What is scientific notation?  

Using one of the above examples, the number of stars in the Adromeda Galaxy 
can be written as:  

2.0 x 100,000,000,000  
A more convenient way of writing 100,000,000,000 is 1011. The small number 
to the right of the ten is called the ............................ or the ................................. 
It represents .....................................................................................  
So we would write 200,000,000,000 in scientific notation as: 2.0 x 1011 

This number is read as follows: ............................................................................ 
 

III. How does scientific notation work? 
 
As we said above, the exponent refers to the number of zeros that follow the 1. 
So:  

101 = …….      102 = …….     103 = …….     and so on.  
Similarly, 100 = 1, since the zero exponent means that no zeros follow the 1.  
Negative exponents indicate negative powers of 10, which are expressed as 
fractions with 1 in the numerator (on top) and the power of 10 in the 
denominator (on the bottom). So: 

10-1 = ……..    10-2 = ……..    10-3 = ……..   and so on. 
 

Every number can be expressed in scientific notation. In our first example, 
200,000,000,000 should be written as 2.0 x 1011. In theory, it can be written as 
20 x 1010, but by convention the number is usually written as 2.0 x 1011 so that 
the lead number is less than 10, followed by as many decimal places as 
necessary.  

M X 10 n
M   has a single digit left of the decimal with digits to the right of the decimal 
representing any other significant digits. 
n   is an integer representing the number of places to move the decimal point.  

• If positive, move to the right - the number is ................... than 1.  
• If negative, move to the left - the number is ................... than 1.  

IV. Reading numbers written in scientific notation  

• Read the digits individually that represent M. 
• Either the X or the space on the computer display is read as "times ten to 

the" 
• Read the digit or digits that represent n.  

Examples of reading scientific notation:  
• 6.02 X 1023 (as written by hand).  ............................................... 

........................................................................................ 
• 1.55 -10 (as displayed on a calculator screen).  ............................ 

.......................................................................................... 
 
Practice With Scientific Notation  

1. 1.6 x 103 is what? 
2. What is 1.25 x 10-1? Is this the same as 125 thousandths? 
3. 0.000553 is what in scientific notation? 
4. (2 x 103) + (3 x 102) = ? 
5. (32 x 104) x (2 x 10-3) = ? 
6. The cumulative national debt of the United States is on the order of $4 

trillion. The cumulative amount of high-level waste at the Savannah 
River Site, Idaho Chemical Processing Plant, Hanford Nuclear 
Reservation, and the West Valley Demonstration Project is about 25 
billion curies. If the entire amount of money associated with the national 
debt was applied to cleanup of those curies, how many dollars per curie 
would be spent? 
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