Writing Numbers In
Scientific Notation

1 X 10° hairs :
- ‘ People have an average of

1 X 10° hairs on their scalp.
Each hair isabout8 X 107°m
wide.

Learning Goal Write a number in scientific notation.
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Scientific Notation
I

Scientific notation is used to write very large or very small

numbers, such as

* the width of a human hair, 0.000 008 m, which is also written
as8 X 10°m.

 the number of hairs on a human scalp, 100 000, which is also
written as 1 X 10° hairs.
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SCIentIfI C N Otatl On Writing Numbers in Scientific

Notation

N
Numbers written in scientific notation have two parts:

1.5 X 102
Coefficient Power of 10

The coefficient is at least 1 but less than 10.
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Writing Numbers in Scientific Notation

The coefficient is obtained by moving the decimal point to give a
number that is at least 1 but less than 10.

Standard Number Scientific Notation
2400, = 24 X 103
AN
<— 3 places Coefficient Power
of 10
Standard Number Scientific Notation
0.00086 = 86 Xx 107
\AANAA
4 places—> Coefficient Power
of 10
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Some Powers of 10
I

TABLE 1.2 Some Powers of 10

Standard Number  Multiples of 10 Scientific Notation
10 000 10 X 10 X 10 X 10 1 X 10* Some positive
powers of 10
1 000 10 X 10 X 10 1 X 10°
100 10 X 10 I X 10
10 10 1 X 10'
I 0 1 x 10°
0.1 1 1 X 107! Some negative
I_O_ powers of 10
001 SR | X 107
10 10 100
-3
0.001 LXLXL= 1 1 X 10
10 10 10 1000
: 1 =
0.0001 LXLXLX-I— 1 X 10
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Some Measurements in Scientific Notation

TABLE 1.3 Some Measurements Written as Standard Numbers and in Scientific Notation

Measured Quantity Standard Number Scientific Notation
Volume of gasoline used in the United States each year 550 000 000 000 L 55210
Diameter of Earth 12 800 000 m 1.28 X 10’ m
Average volume of blood pumped in | day 8500 L 8.5 X 1001
Time for light to travel from the Sun to Earth 500 s 5% 10°s

Mass of a typical human 68 kg 6.8 X 10" kg
Mass of stirrup bone in ear 0.003 g 3 X 1073 g
Diameter of a chickenpox (Varicella zoster) virus 0.000 000 3 m 3% 107" m
Mass of bacterium (mycoplasma) 0.000 000 000 000 000 000 1 kg 1 X 1077 kg
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Comparing Numbers in Standard and

Scientific Notation
I

Standard Format Scientific Notation

Diameter of the Earth:
12 800 000 m 1.28 X 10’ m

Mass of a human:
68 kg 6.8 x 10! kg

Diameter of a chickenpox virus: o oaat
0.000 000 3 cm 3 x 107"cm A chickenpox virus.
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Scientific Notation and Calculators
S

You can enter a number written in scientific notation on many
calculators using the EE or EXP key.

Number to Enter Procedure Calculator Display
4 x 10° 4 (EE or £x7) 6 Yo6 or Y%  or YEOS
737 | 2.5 (Eeorexp] (/=] 4 £5=04 or 252 or 25E=0Y4
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Scientific Notation and Calculators
S

When a calculator display appears in scientific notation, it Is
shown as a number between 1 and 10, followed by a space and the
power (exponent).

Calculator Display Expressed in Scientific Notation
15204 or 1529 or 752E04 7.52 X 10*
58—02 or 58% or 58E-0¢° 58 X 1072
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Scientific Notation and Calculators
S

On many scientific calculators, a number Is converted to scientific
notation, using the appropriate keys.

0.000 52 (%or 3% functionkey)(s¢1) = 52—0Y or 52°% or 526-04 = 52 X 107%

Calculator display
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_earning Check

N
Write each of the following in correct scientific notation:

A. 64 000
B. 0.021
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Solution

N
Write each of the following in correct scientific notation:

A. 64 000

Step 1 Move the decimal point to obtain a coefficient
that is at least 1 but less than 10.

6.4
Step 2 Express the number of places moved as a power
of 10.
104

Step 3 Write the product of the coefficient multiplied by
the power of 10.

6.4 x 10
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Solution

N
Write each of the following in correct scientific notation:

B. 0.021

Step 1 Move the decimal point to obtain a coefficient
that is at least 1 but less than 10.

2.1
Step 2 Express the number of places moved as a power
of 10.
1072

Step 3 Write the product of the coefficient multiplied by
the power of 10.

2.1 X 1072
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_earning Check
N

Select the correct scientific notation for each.
A. 0.000 008

(1) 8 x 106 (2) 8 x 10°° (3) 0.8 x 1073

B. 72000 000
(1)7.2 x 107 (2)72 x 105  (3)7.2 X 1077
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Solution
I

Select the correct scientific notation for each.

A. 0.000 008
(Move the decimal point 6 places to the right.)
(2) 8 X 10°°

B. 72000 000

(Move the decimal point 7 places to the left.)
(1) 7.2 x 10/

Chemistry: An Introduction to General, Organic, and Biological Chemistry, Thirteenth Edition © 2018 Pearson Education, Inc.



Concept Map
N
"

( s )
deals with uses the is learned by uses key math skills
e . ~ . N
( Substances J [Scientific Method] Reading the Text Identifying
x < Place Values
a T ) \ P
called starting with Practicing - N
. i . i Problem Solving Using Positive and
( Chemicals J Observations 1 > Negative Numbers
\ v / fr ) \_ J
Self-Testing ~
that lead to \ o’ Calculating
= N i B
Hypothesis Working with | Percentages |
> < a Group s : N\
L J i H
Experiments ’ 2 \SO ving Equatlons)
\ / Engaging e \
i# . ) \ / Interpretin
Conclusion/Theory - N\ Grg ks 9
- < Trying It First L P
- / r N\
Writing
Numbers in
Scientific Notation
\ V.

Chemistry: An Introduction to General, Organic, and Biological Chemistry, Thirteenth Edition © 2018 Pearson Education, Inc.



