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BIO 181 Handout 
Scientific Notation 

In science we often work with very large or very small numbers, like 36,277,234,410 or 
0.00000000000000000268.  But writing such numbers in this way is very awkward and, more 
importantly, actually makes it difficult to see precisely how huge or tiny they are.  For example, 
just glance at the second number and say immediately how many zeros are there before the two. 
Even if your guess is close—suppose you skip only one zero—then the number you guessed is 
10 times smaller than the number written. That difference is mathematically large; it’s the 
difference between 1 and 10, or 100 and 1000. 

Since knowing the precise order of magnitude is very important in science—it literally 
can mean the difference between life and death when a doctor or nurse calculates how much drug 
to give a patient—scientists and mathematicians have developed a much better way to express 
numbers that makes their relative sizes instantly apparent.  That expression is called scientific 
notation.  In scientific notation, the first number would be written to 3 significant figures as 

103.63 10× . Since we are expressing the number to three significant digits, we round the third 
value to the nearest integer. In this case, the “2” is rounded up to “3” since it is followed by a 
number greater than 5, namely 7.  The “ 1010× ” notation following the 3.63 literally means 
“multiply by 10 raised to the 10th power,” but also can be interpreted as “move the decimal place 
to the right 10 times.”  Therefore, 32,379 would be written 43.2379 10× .  The number 1001 10×  
(called a “google”) is a 1 followed by 100 zeros.   

Small numbers are expressed similarly, except that instead of multiplying we divided by 
some power of ten.  Since we can write 1/ x  as 1x− , to divide by a power of 10, say the thy  
power, we can write 10 y− .  Therefore, the second number is written 182.68 10−× .  Not only is it 
simpler and more compact to write, but this number is easier to understand. For example, 
immediately you know that 182.68 10−×  is exactly 10 times larger than 192.68 10−× , a fact that 
might be less apparent when you compare  

0.00000000000000000268 and 0.000000000000000000268. 

Here is a small chart that you might find useful if scientific notation is new to you: 

One trillionth 0.000000000001  1210−  
One billionth 0.000000001  910−  
One millionth 0.000001  610−  
1/1000th 0.001  310−  
1/100th 0.01  210−  
1/10th 0.1  110−  
One 1  010  

Ten 10  110  
One hundred 100  210  
One thousand  1000  310  
One million 1,000,000  610  
One billion 1,000,000,000  910  
One trillion 1,000,000,000,000  1210  
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 To help communicate very large and small numbers using English, scientists have also 
adopted a set of prefixes from the metric system.  For example, we might say that an insect is 3 
millimeters long.  The prefix “milli-” literally means 310− , or one millionth.  So, saying “3 
millimeters” is equivalent to saying “ 33 10−×  meters.”  Another example is “kilo,” which means 
“thousand;” for example, 27 kilocalories of energy is equivalent to 27 thousand or 327 10×  
calories (also equivalent to 42.7 10×  calories).  Table 1 supplies a list of the metric prefixes, their 
meanings and their shorthand symbols. 

 

Table 1.  Metric prefixes, their meanings and symbols. 

Prefix Meaning Symbol Prefix Meaning Symbol 

exa 1810  E deci 110−  d 

peta 1510  P centi 210−  c 

tera 1210  T milli 310−  m 

giga 910  G micro 610−  µ  

mega 610  M nano 910−  n 

kilo 310  k pico 1210−  p 

hecto 210  h femto 1510−  f 

deka 110  da atto 1810−  a 

 

The shorthand symbols are always written just before the abbreviation of the unit.  For example, 
micrometers is written mµ , milliliters is ml, gigajoules is gJ, and picomoles is pmol.  When 
pronounced, the first syllable is emphasized—MI-cro-met-er, not mi-CRO-met-er.   


