Chapter 8

Calculating with

Scienti ¢ Notation

» BIG IDEA  Multiplication and division with nhumbers in
scienti ¢ notation can be done using the Product of Powers
and Quotient of Powers Properties.

Very large or very small positive numbers are often written in scienti ¢
notation. Recall that in scienti ¢ notation, a number is represented by
x 10", where nisanintegerand 1  x < 10. Consider the amount of
rice consumed in the world. It is a large number.
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Example 1

Worldwide rice production in 2009 was about 678 million metric tons.

(1 metric ton = 1000 kg 2205 Ib). The world population in 2009 was about
6.8 billion people. What was the average rice consumption in the world in
2009, in pounds per person?

Average consumption in pounds per person is calculated by dividing
total rice production (in pounds) by the world population. By writing both
numbers in scienti ¢ notation you can simplify the calculation.

2205 Ib

678 million metric tons 678 million metric tons e —————
1 metric ton

678 « 1,000,000 * 2205 Ib
Rewrite these numbers in scienti ¢ notation.
(6.78 102) «10°+ (2.205 103)

Use the Commutative Property of Multiplication and the Product of Powers
Property to rewrite the number of pounds of rice.

(6.78 + 2.205) (102+106+10%) 14.95 10"

6.8 billion people = 6.8  10° people
1495 10% _ 1495 104
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68 109 - 68 100 Arithmetic
2.2 1019 Division, Quotient of Powers
Property
2.2 102 Subtraction
Average rice consumption in 2009 was about 220 pounds
per person.

1 Powers and Roots



Scienti ¢ Notation without a Calculator

As shown in Example 1, with some numbers, it is possible to use
the Product and Quotient of Powers Properties to do some scienti ¢
notation calculations in your head.
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Example 2
Compute (3.1 10 4)(5 10 3) without using a calculator. Write the answer
in scienti ¢ notation.

(31 10%(5 109
= (3.1+5) (10%+103) Commutative & Associative Properties
=155 1077 Multiplication and Product of Powers
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=155 10 Rewrite in scienti ¢ notation

[

§ Fill in the table without using a calculator.

§ Problem Mental calculation Answer in scienti ¢ notation
\

§ (8 1094 109 32 101 ?
\

§ (45 10132 109 ? ?
N

§ 35 103 5 5
§ 2 1010 ’ ’
§ 24 10* 2 D
\\\ 36 10%

Scienti ¢ Notation with a Calculator

Different calculators have different ways of entering and displaying
scienti ¢ notation. Some calculators have a special button £ to indicate
scienti ¢ notation, while others require you to write out the entire
expression. Take time to determine how your calculator operates.

Calculating with Scientific Notation 2






