Notes 4.2: Using Scientific Notations to Describe Very Large quantities
Focus Question: How can positive powers of 10 make large numbers easier to write and compare?
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A microbiologist observes two colonies of bacteria at the same time.
The number of bacteria in each colony is shown. The number of
bacteria in Colony A is how many times the number of bacteria in
Colony B?

Colony A Colony B
4x10° 2x10°
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Sample: Positive powers of 10 can help you express large

numbers in scientific notation. This form makes numbers easier

to compare because you can compare the powers of 10. If two

numbers have the same power of 10, you can compare the

first factors.
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Method 1

Move the decimal point to get a factor
1o / greater than or equal to 1 but less than 10.

1.86000.
Wod

T — Write as a product of 2 factors.

=1.86x10° N
T Write 100,000 as a power of 10.

The speed of light is 1.86 x 10°mi/s.

Method 2
Move the decimal point to get a factor

186,000. / greater than or equal to 1 but less than 10.
The decimal point moves 5 places 1o th lef.

1.86000.
Ay

_ 5
186,000 = 1.86 x 10 T Use5as the exponent of 10.
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A microbiologist observes two colonies of bacteria at the same time.
The number of bacteria in each colony is shown. The number of
bacteria in Colony A is how many times the number of bacteria in
Colony B?

ColonyA - Colony B
4x10° 2x10°
-
The numbers differ by one

power of 10,

Since 4 = 2 and the numbers differ by one power of 10, Colony A

has about 2 % 10, or 20 times as many bacteria as Colony B.
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Standard form

A number written using digits and place value is in standard form.

Example
3,217 is in standard form.
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Method 1

93 million = 93,000,000
Move the decimal point to get a factor

93,000,000 greater than or equal to 1 but less than 10.
Y
93,000,000 = 9.3 x 10,000,000 Wite as a product of 2 factors.
=93x10’ Write 10,000,000 as a power of 10.

1 AU s 9.3 x 10 miles.
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Method 2

93 million = 93,000,000
Move the decimal point to get a factor
93,000,000 greater than or equal to 1 but less than 10.

WA

The decimal point moves 7 places to the left.
93,000,000 = 9.3 x 107

Use 7 as the exponent of 10.

1AUIs9.3x1
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Light travels at a constant speed of 186,000 mi/s. Express the speed
of light in scientific notation.
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The moon is about 2.4 x 10° miles from Earth. Express this distance in standard
form.

240,000 miles
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Estimate the numbers in scientific notation.

Number of Scientific
Bacteria Notation

meom | e
6

2,124,000
6,180,000

a. Colony A has about 40 times as many bacteria as Colony B.

h o
Colony A 181 107 Sy 1 numbers difer by one

e _pOWEr of 10
Colony B 2% 10




