Notes: 4.1  Exploring Scientific notation
Focus question: Why might you use powers of ten to write numbers?
Vocabulary: 
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Which of the following numbers are not expressed in scientific
notation?

1. 1.7 x 107 . 27.3 x 10% 1ll. 8.04 x 1072
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Most calculator displays do not have enough space to show that
many digits. So they use special notation. You can interpret this

notation as scientific notation. T
The “+" means the

exponent of 10 is
positive.
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5.6 x10'2
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520,000,000 - 1,000,000,000 = 5.2E+17 = 520,000,000,000,000,000

You can also express this number in scientific notation as 5.2 x 10'".

When you divide a number by a greater number, the quotient is less
than 1. On a calculator, small numbers (less than 1) in scientific
notation are represented by a negative number after the E.

52 + 100,000,000 = 5.2 -7 = 0.00000052

You can also express this number in scientific notation as 5.2x 107.
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Suppose your calculator display shows|  7.7g - 17 - Express this
result in scientific notation.
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Sample: You might use powers of 10 to write very large or very

small numbers. Large or small numbers often have many zeros.

Instead of writing them out, which is time-consuming, you can

write the number as the product of a decimal and a power of 10.
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2.34 x 1072 is less than both 2.34 and 2.34 x 102 because the exponent
of 10 is negative. The negative exponent makes the value of the number
less than 1.

You can think of 2.34 as 2.34 x 10°. Since the exponent of 10is 0,
2.34 x 100 is greater than 2.34 x 1072 but less than 2.34 x 102.

2.34 x 102 is the greatest number since it has the greatest exponent of 10.
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27.3 x 10° is not expressed in scientific notation.
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77is greater thanorequal o1 | [~ - o1

So, you can express the number in scientific notation as 7.7 x 10711,
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Scientific notation

A number in scientific notation is written as the product of two
factors, one greater than or equal to 1 and less than 10, and the
other a power of 10.

Example
37,000,000 is written as 3.7 « 107‘ in scientific notation.
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You can express numbers as products using powers of 10.

Number Powers of 10 | Exponent
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) Example

Look for patterns in the table. Decide

. Powers of 10
whether each statement is true or false.

a.  As the exponent of 10 increases, the ;/ E
number becomes greater.

b. A negative exponent of 10 makesthe 1,/
number negative.

c. 5 x 103 is greater than 5 x 102 JT/F

d. 5x 103 is greater than 5 x 102 Tr/
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Order the following numbers from least to greatest.

1. 2.34 x 102 II. 2.34 x 102 n. 2.34
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Some numbers are so large or so small that they are
difficult to write. You can use scientific notation to
express such numbers so they are easy to write and
compare.

A number in scientific notation is written as the
product of two factors, one greater than or equal to 1
and less than 10, and the other a power of 10.

The first factor is greater 692 x10° The exponent is an
than or equal to one and integer.
less than 10.

Standard Form Scientific Notation

692,000 = 6.92 x 10°
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4is greater than or equal to 1 and | s 10-3 is an integer
less than 10. I/ bt T power of 10.

7.5is greater than or equal to 1 10 is an integer

o
and less than 10. l/ 75 %1070 powerof 10.

2.7 is greater than or equal to 1 120 10"2is an integer
and less than 10, )/ 27 %100 power of 10.
Other numbers:

Thefirstfactoris |0 s

not less than 10. r

422 The number is not written as.
G T aproduct of two factors.

The first factoris | 6
notles han 10. e
i The second factoris
5x27 . notapowerof 10.
The first factor is not | 0.5 x 102

greater than o equal o1, =




