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MATH030 – Textbox 03


Scientific Notation

Scientific Notation: Many of the numbers we traditional use in real life are easy to handle. Generally they fall well below billions and million. In the field of science, however, scientists do work with either extremely large numbers or exceedingly small numbers. 
For example, the speed of light is 300,000,000 m/s (meters per second). 
The weight of a single dust particle is 0.000 000 000 753 kg. The spaced between every third zero here serve as the commas do in numbers above the decimal.
In the speed of light example, we could say 300 million meters per second. There is no simpler way of saying the weight of the dust particle. Fortunately there is a method of writing numbers so they can be written and interpreted easier. This is called scientific notation. Scientific notation is based on the value of ten. We use and exponent to get larger values of ten. For example 106 is the same thing as 1,000,000. The number 10100 is the number one followed by 100 zeros. Try writing that number ten times. This number is actually called 10 duotrigintillion or a googol.
Below are some common prefixes and magnitudes of 10. In bold are prefixes that you are very likely to see within your other courses at Davenport.
	Prefix:
	Symbol:
	Magnitude:
	Meaning (multiply by):

	Yotta-
	Y
	1024
	1 000 000 000 000 000 000 000 000

	Zetta-
	Z
	1021
	1 000 000 000 000 000 000 000 

	Exa-
	E
	1018
	1 000 000 000 000 000 000 

	Peta-
	P
	1015
	1 000 000 000 000 000 

	Tera-
	T
	1012
	1 000 000 000 000 

	Giga-
	G
	109
	1 000 000 000 

	Mega-
	M
	106
	1 000 000 

	myria-
	my
	104
	10 000 (this is now obsolete) 

	kilo-
	k
	103
	1000 

	hecto-
	h
	102
	100 

	deka-
	da
	10
	10 

	-
	-
	-
	- 

	deci-
	d
	10-1
	0.1 

	centi-
	c
	10-2
	0.01 

	milli-
	m
	10-3
	0.001 

	micro-
	 (mu) or mc
	10-6
	0.000 001 

	nano-
	n
	10-9
	0.000 000 001 


	pico-
	p
	10-12
	0.000 000 000 001 

	femto-
	f
	10-15
	0.000 000 000 000 001 

	atto-
	a
	10-18
	0.000 000 000 000 000 001 

	zepto-
	z
	10-21
	0.000 000 000 000 000 000 001 

	yocto-
	y
	10-24
	0.000 000 000 000 000 000 000 001

	Source: http://www.essex1.com/people/speer/large.html


Side note: Because megamillions implies a million millions (a trillion) we can consider the multi-state lottery game Mega Millions to be misnamed. However, this is by far the lone example of a disconnection between marketing and mathematics. (  

The process of taking an extremely large or small number to a more manageable scientific notation is rather simple. The goal is to have number in the ones place along with any remaining decimals. When converting a large number to scientific notation, you will have a positive exponent. Small numbers will have negative exponents when written in scientific notation format.
Example #1: Convert 3,000,000,000,000 to scientific notation.
First you need to count to the left. See illustration below:
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You move the decimal 12 positions to the left. 
The scientific notation will be 3.0 x 1012.

Example #2: Convert 0.000 000 000 000 3 to scientific notation.

(The added spaces are to make the number easier to read)
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This time we moved the decimal to the right 13 positions. 
The scientific notation will be 3.0 x 10-13.

Here are a few more examples of scientific notation.
	Decimal Notation
	Scientific Notation

	240,000
	2.4 x 105

	93,000,000
	9.3 x 107

	0.0001
	1 x 10-4

	0.0000832
	8.32 x 10-5


Notice that the lead number is always greater than or equal to 1, but less than 10!
Decimal Notation:

Changing a scientific notation number to decimal notation requires moving the decimal point. To do this move the decimal point the number of times equal to the exponent. Move the decimal to the right for positive exponents and left for a negative exponent.

Here are some examples of taking a number written in scientific notation and writing them in decimal notation.

	Scientific Notation
	Decimal Notation
	Places Decimal Moved

	3.45 x 106
	3,450,000
	Six places to the right

	2.3 x 108
	230,000,000
	Eight places to the right

	8.1 x 10-3
	0.008 1
	Three places to the left

	6.34 x 10-7
	0.000 000 634
	Seven places to the left


Scientific Notation and Technology:
How calculators and software display scientific notation is different from how we write it on paper. Typically, scientific notation will be displayed using an “e” or “E” (as in “exponent”) as shown in the examples below. Because many people mistake the “E” to mean error, we’ve also included some examples of error messages as well.
	Decimal Notation
	Scientific Notation
	Software Version of Scientific Notation

	3,450,000
	3.45 x 106
	3.45E+06

	230,000,000
	2.3 x 108
	2.3E+08

	0.008 1
	8.1 x 10-3
	8.1E-03


Microsoft Excel, Minitab 14, and Microsoft Calculator screenshots
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Below are examples of scientific notation on various models of handheld calculators:
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( Note that some models do not use “E” or “e” as part of the display. You may also see calculators that display only a space between numbers (e.g., 3.71 -05) 
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