Scientific Notation
A byte is the smallest amount of data that a computer can handle. How many bytes are in a 10 gigabyte MP3 player? There are about 10,000,000,000 bytes. 

There are a lot of ants in the world; they make up about 15% of the weight of all animals. How many ants are there? About one quadrillion, or 1,000,000,000,000,000.

These big numbers are hard to work with without scientific notation, which is how scientists keep track of huge and tiny numbers.

In scientific notation, the number 10,000,000,000 bytes, 1 followed by 10 zeros, is written as 1 × 1010.

In scientific notation, the number 1,000,000,000,000,000, 1 followed by 15 zeros, is written as 1 × 1015.

After you complete this worksheet you’ll be able

· Convert any decimal number to scientific notation

· Convert any number in scientific notation to a decimal number

· Work with negative exponents

	Decimal Notation
	Scientific

Notation

	       0.000365
	  3.65 × 10-4

	       0.00365
	  3.65 × 10-3

	       0.0365
	  3.65 × 10-2

	       0.365
	  3.65 × 10-1

	        3.65
	  3.65 × 100

	      36.5
	  3.65 × 101

	    365
	  3.65 × 102

	  3650
	  3.65 × 103

	36500
	  3.65 × 104


[image: image1..pict]Scientific notation is a way to compactly show small and large numbers and to treat all numbers equally.

For example, there are 3.65×102 days in a year and there are 5.28×103 feet in a mile.

In scientific notation, we write all numbers as a coefficient times ten to a power. The coefficient is always written with exactly one digit (not zero) to the left of the decimal point.

 LISTNUM  NumberDefault \l 1   There are __×100 players on a baseball team.

 LISTNUM  NumberDefault \l 1   There are 88 keys on a standard piano, which in scientific notation can be written as  


_________ keys

 LISTNUM  NumberDefault \l 1    There are 3×101 days in a month, which is written in decimal notation as ______ days


  LISTNUM  NumberDefault \l 1   The speed of light is about 300,000 kilometers per second. In scientific notation, this is 

300,000 = 3.0×10____

In this problem, the coefficient is _____ and the exponent is _____

Convert to Scientific Notation

All numbers in scientific notation are written as a decimal number between 0 and 10 multiplied by a power of ten. To convert to scientific notation, move the decimal point so there’s only one digit to the left of the decimal point. Count how many places you moved the decimal point to the left and write that as the exponent.
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Example 1 The Nile River is 22,391,732 feet long. Write this in scientific notation, rounded to three significant figures: 



The decimal point was moved left 7 places, so the exponent is 7. Notice that we rounded the answer to three significant figures, which is the number of digits in the answer. The answer rounded to four significant is 2.239×107.


Convert to scientific notation. Round all answers to three significant figures.


 LISTNUM  NumberDefault \l 1   15

 LISTNUM  NumberDefault \l 1   12932
 LISTNUM  NumberDefault \l 1   928372
 LISTNUM  NumberDefault \l 1   125

 LISTNUM  NumberDefault \l 1   29200000


Convert to Decimal Notation
Example 2: The world’s population as of September 17, 2008 was about 6.84 × 109 people. Write this as a decimal number without exponents.
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109 =1 followed by 9 zeros = 1,000,000,000

6.84 × 109 = 6.84 × 1,000,000,000

                  = 6,840,000,000

The exponent was 9 so the decimal point was moved 9 places to the right.
Convert to decimal notation

 LISTNUM  NumberDefault \l 1   1.41×104

 LISTNUM  NumberDefault \l 1   9.38×101

 LISTNUM  NumberDefault \l 1   5.17×103

 LISTNUM  NumberDefault \l 1   3.37×105

Negative Exponents

Small numbers are written with negative exponents. Take a look those cases  in the table on the first page.
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Example 3: The circumference of a human hair is about 0.0031 in., which is 3.1×10–3 in.

The decimal point was moved 3 places to the right so the exponent is –3.

Convert to scientific notation


[image: image5..pict] LISTNUM  NumberDefault \l 1   0.054
 LISTNUM  NumberDefault \l 1   0.000237

 LISTNUM  NumberDefault \l 1   0.41
 LISTNUM  NumberDefault \l 1   0.000006281


Example 4: The wavelength of red light is about

6.1×10–7 m = 0.00000061 m

The exponent was 7 so the decimal point was moved 7 places to the left.

Convert to decimal notation

 LISTNUM  NumberDefault \l 1   5.23×10–2

 LISTNUM  NumberDefault \l 1   6.212×10–4
 LISTNUM  NumberDefault \l 1   3.1×10–3

 LISTNUM  NumberDefault \l 1   1.378×10–6
Mixed Problems

 LISTNUM  NumberDefault \l 1   Write 1×10–4 in decimal notation _______
 LISTNUM  NumberDefault \l 1   Write 0.01 in scientific notation ________


 LISTNUM  NumberDefault \l 1   A heavy bond paper is 0.013 inches thick. In scientific notation, this is _________ in.

 LISTNUM  NumberDefault \l 1   Circle the examples of correct scientific notation

a) 0.5×104
b) 6.2395×10–53
c) 39.23×102
d) 2×10–3
e) 218.4×1081

Write in scientific notation, rounded three significant figures

 LISTNUM  NumberDefault \l 1   98.6
 LISTNUM  NumberDefault \l 1   237,300
 LISTNUM  NumberDefault \l 1   0.005

 LISTNUM  NumberDefault \l 1   0.254
 LISTNUM  NumberDefault \l 1   9801

 LISTNUM  NumberDefault \l 1   186,000
 LISTNUM  NumberDefault \l 1   625
 LISTNUM  NumberDefault \l 1   0.000625
       
 LISTNUM  NumberDefault \l 1   11

 LISTNUM  NumberDefault \l 1   215.3

 LISTNUM  NumberDefault \l 1   0.987
 LISTNUM  NumberDefault \l 1   0.0987
 LISTNUM  NumberDefault \l 1   0.000001

Write in decimal notation

 LISTNUM  NumberDefault \l 1   5.5×100


 LISTNUM  NumberDefault \l 1   5.5×101


 LISTNUM  NumberDefault \l 1   5.5×102

 LISTNUM  NumberDefault \l 1   3.1416×100

 LISTNUM  NumberDefault \l 1   5.5×10–1


 LISTNUM  NumberDefault \l 1   5.5×10–2

 LISTNUM  NumberDefault \l 1   5×10–2


 LISTNUM  NumberDefault \l 1   5.5×10–2


 LISTNUM  NumberDefault \l 1   3.1416×100




 LISTNUM  NumberDefault \l 1   Rewrite the numbers in decimal notation from smallest to largest


3.1 ×10–3

____________ smallest


3.15 ×10–3

____________

2.5 ×10–2

____________

3.6 ×103

____________


3.55 ×103

____________


2 ×100


____________ largest

