
SCIENTIFIC NOTATION  (text R56-57, R63) 
 
Scientists often use scientific notation to express very large or very small numbers, and your calculator 
will shift into scientific notation when the number is too large or small to display clearly. 
 
A number written in scientific notation consists of a coefficient (usually between 1 and 10) and an 
exponential part, 10 raised to an exponent.  The exponent indicates which way and how many places to 
move the decimal to return to ordinary decimal notation.  
 
To convert into scientific notation, move the decimal until it is immediately left of the first non-zero digit, 
giving a coefficient between 1 and 10.  The number of places you moved the decimal is the exponent, 
positive if you moved it left (a large number) and negative if you moved it right (a small number).  For 
example, 

299,792,458   2.99792458 x 108      decimal moved 8 places to the left 
0.000 000 000 000 000 000 1602   1.602 x 10–19    decimal moved 19 places to the right 

 
To convert scientific notation back to decimal notation, move the decimal the number of places indicated 
by the exponent, left for a negative exponent (small number) and right for a positive exponent (large 
number).  Put in zeroes as need. 

6.02 x 1023    602,000,000,000,000,000,000,000           move decimal right 23  places 
9.11 x 10–31    0.000 000 000 000 000 000 000 000 000 000 911     move decimal left 31 places 

These dramatic examples are actual measured values in chemistry, so you can see why we really need 
scientific notation! 
 
Some students have been taught that you must have the coefficient between 1 and 10 for scientific 
notation.  It is customary to make the coefficient between 1 and 10, but don’t get too hung up on it –– 
9.6485 x 104 and 96.485 x 103 are both the same as 96,485, and sometimes it is more convenient to use an 
unconventional form (for example, when estimating the answer to a problem without a calculator).  
Remember, it’s all about where the decimal point actually is. 
 
Calculations in scientific notation  
You can use scientific notation to make calculations simple without a calculator.  To multiply numbers, 
multiply the coefficients and add the exponents.  To divide numbers, divide the coefficients and subtract 
the exponents.  Put the numbers into a form that is easy to multiply or divide, adjusting the decimal as 
needed.  Here are a few examples: 
 

2000 × 0.030 = 2 ×103( ) 3×10−2( )= 6 ×103+ −2( ) = 6 ×101 = 60

0.00090 × 400 = 9 ×10−4( ) 4 ×102( )= 36 ×10−4+2 = 36 ×10−2 = 0.36

0.064
80

=
64 ×10−3

8 ×101 = 8 ×10−3−1 = 8 ×10−4 = 0.0008

120
0.040

=
12 ×101

4 ×10−2 = 3×101− −2( ) = 3×103 = 3000

 

 
 
To add or subtract numbers in scientific notation, you must put all of them in a form with the same 
exponent.  It’s probably just as easy to convert them all back to decimal notation and just add or subtract 
the decimal numbers. 
 



To enter a number into your calculator in scientific notation, find a key marked EE (or sometimes EXP).  
It might be an alternate function, shown above the key.  The EE function substitutes for ×10^, so you 
would enter 6.02 x 1023 as 6.02 EE 23.  You would enter 1.602 x 10–19 using the keys 1.602 EE +/– 19. 
 
If you use the EE key instead of ×10^, the calculator recognizes the value as a single number.  If you use 
an arithmetic operator like × , the calculator thinks you have entered two separate numbers, and may put 
the second part somewhere you didn’t intend to put it!  Here’s an example: 
 

problem:    
1.48 ×1021

6.02 ×1023   key in 1.48EE21 ÷ 6.02EE23 =  answer 0.002458472 

 
If you key in 1.48 ×10 ^ 21÷ 6.02 ×10 ^ 23 =   (without any parentheses), the calculator will give you the 
answer 2.458471 x 1043 !!  Because you used a multiply sign, the calculator thought that 10^23 was a new 
number and moved it into the numerator.  To avoid confusing the poor calculator, you need to use 
parentheses: 

1.48 ×10 ^ 21÷ 6.02 ×10 ^ 23( )=  
Using EE is fewer keystrokes than ×10^, so it’s more efficient. 
 
Finally, when you calculator switches into scientific notation, it will probably show the exponent on the 
right side of the display.  Write the value using either x 10 or EE, but not just the exponent:  the number 
2000 is the same as 2 x 103 or 2 EE 3, but it is not the same as 23! 
 
 
Practice problems (more practice in text R56-57) 
1.  Express each number in scientific notation: 

a.  89,522     b.  0.0240     c.  938.3     d.  0.0047     e.  2,375,000     f.  0.0000638 
 
2.  Write each number in standard decimal notation: 

a.  3.21 x 10–2     b.  3.4 x 105     c.  5.08 x 10–4     d.  121.9 x 10–5     e.  0.045 x 104     f.  6.7 x 103   
 
3.  Solve each problem without your calculator and express the answer in scientific notation: 

a.  (2x109)(4x103)     b.  (2.5x103)÷(5.0x106)     c.  (.0025)(300)     d.  3200÷0.016 
 
4.  Use your calculator to solve each problem and express the answer in both scientific notation and 

standard decimal notation: 

a.  3.84 ×10−3( ) 6.36 ×105( )     b.  1.4 ×10−2( )2 ×106( ) 7.5 ×10−4( )     c.  
2.2 ×103( )+ 4.7×102( )

5.8×10−3     

 
 
 
 
 
 
Answers 
1.  a.  8.9522 x 104     b.  2.40 x 10–2     c.  9.383 x 102     d.  4.7 x 10–3     e.  2.375 x 106     f.  6.38 x 10–5   
2.  a.  0.0321     b.  340,000     c.  0.000508     d.   0.001219     e.  450     f.  6700 
3.  a.  8 x 1012     b.  5.0 x 10–4     c.  7.5 x 10–1     d.  2.0 x 105   
4.  a.  2.44 x 103 or 24,400     b.  2.1 x 101 or 21     c.  4.6 x 105 or 460,000 


