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Writing Scientifi c Notation10.6

 How can you write a number in 

scientifi c notation?

Work with a partner. In chemistry, pH is a measure of the activity of dissolved 
hydrogen ions (H+). Liquids with low pH values are called acids. Liquids with 
high pH values are called bases.

Find the pH of each liquid. Is the liquid a base, neutral, or an acid?

 a. Lime juice:

  [H+] = 0.01

 b. Egg:

  [H+] = 0.00000001

 c. Distilled water:

  [H+] = 0.0000001

 d. Ammonia water:

  [H+] = 0.00000000001

 e. Tomato juice:

  [H+] = 0.0001

 f. Hydrochloric acid:

  [H+] = 1 

ACTIVITY: Finding pH Levels11
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Scientifi c Notation
In this lesson, you will
●  write large and small 

numbers in scientifi c 
notation.

●  perform operations 
with numbers written in 
scientifi c notation.

Learning Standards
8.EE.3
8.EE.4
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Work with a partner. Match each planet with 
its distance from the Sun. Then write each 
distance in scientifi c notation. Do you think 
it is easier to match the distances when they 
are written in standard form or in scientifi c 
notation? Explain.

 a. 1,800,000,000 miles

 b. 67,000,000 miles

 c. 890,000,000 miles

 d. 93,000,000 miles

 e. 140,000,000 miles

 f. 2,800,000,000 miles

 g. 480,000,000 miles

 h. 36,000,000 miles

ACTIVITY: Writing Scientifi c Notation22

Work with a partner. The illustration in Activity 2 is not drawn to scale. 
Use the instructions below to make a scale drawing of the distances in 
our solar system.

●  Cut a sheet of paper into three strips of equal width. 
Tape the strips together to make one long piece. 

●  Draw a long number line. Label the number line in 
hundreds of millions of miles.

● Locate each planet’s position on the number line.

ACTIVITY: Making a Scale Drawing33

  Use what you learned about writing scientifi c notation to complete 
Exercises 3 – 5 on page 446.

 4.  IN YOUR OWN WORDS How can you write a number in scientifi c notation?

Sun

Mercury

Venus

Earth

Mars

Jupiter 

Saturn

Uranus

Neptune

Calculate 
Accurately
How can you verify 
that you have 
accurately written 
each distance in 
scientifi c notation?

Math 
Practice
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Lesson10.6
Lesson Tutorials

Writing Numbers in Scientifi c Notation

Step 1:  Move the decimal point so it is located to the right of the 
leading nonzero digit. 

Step 2:  Count the number of places you moved the decimal point. 
This indicates the exponent of the power of 10, as shown below.

Number Greater Than or Equal to 10 Number Between 0 and 1

Use a positive exponent when Use a negative exponent when
you move the decimal point you move the decimal point to
to the left.  the right.

 8600 = 8.6 × 103 0.0024 = 2.4 × 10−3

EXAMPLE Writing Small Numbers in Scientifi c Notation22
The 2004 Indonesian earthquake slowed the rotation of Earth, making 
the length of a day 0.00000268 second shorter. Write this number in 
scientifi c notation.

 0.00000268 = 2.68 × 10−6

Write the number in scientifi c notation.

 1. 50,000 2. 25,000,000 3. 683

 4. 0.005 5. 0.00000033 6. 0.000506

Exercises 3 –11

 Move the decimal point 
6 places to the right.

EXAMPLE Writing Large Numbers in Scientifi c Notation11
A large corporation purchased a video-sharing website for 
$1,650,000,000. Write this number in scientifi c notation.

 1,650,000,000 = 1.65 × 109Move the decimal point 
9 places to the left.

The number is greater 
than 10. So, the 
exponent is positive.

The number is between 
0 and 1. So, the exponent 
is negative.

6

9

3 3

Study Tip
When you write a 
number greater than 
or equal to 1 and less 
than 10 in scientifi c 
notation, use zero as 
the exponent.
 6 = 6 × 100
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EXAMPLE Using Scientifi c Notation33
An album has sold 8,780,000 copies. How many more copies does 
it need to sell to receive the award?

 ○A  1.22 × 10−7 ○B  1.22 × 10−6

 ○C  1.22 × 106 ○D  1.22 × 107

Use a model to solve the problem.

 
Remaining sales 
needed for award  = 

Sales required 
for award  − 

Current sales 
total

  = 10,000,000 − 8,780,000

  = 1,220,000

  = 1.22 × 106

   The album must sell 1.22 × 106 more copies to receive the 
award. So, the correct answer is ○C  .

 

 

 

An album receives an award when it
sells 10,000,000 copies.

EXAMPLE Real-Life Application44
The table shows when the last 
three geologic eras began. 
Order the eras from earliest 
to most recent.

Step 1:  Compare the powers of 10.

 Because 107  <  108, 
 6.55 × 107  <  5.42 × 108 and 
  6.55 × 107  <  2.51 × 108.

Step 2:  Compare the factors when the powers of 10 are the same. 

 Because 2.51  <  5.42, 
  2.51 × 108  <  5.42 × 108.

From greatest to least, the order is 5.42 × 108, 2.51 × 108, and 6.55 × 107.

   So, the eras in order from earliest to most recent are the Paleozoic 
era, Mesozoic era, and Cenozoic era.

 7.  WHAT IF? In Example 3, an album has sold 955,000 copies. 
How many more copies does it need to sell to receive the 
award? Write your answer in scientifi c notation.

 8.  The Tyrannosaurus rex lived 7.0 × 107 years ago. Consider 
the eras given in Example 4. During which era did the 
Tyrannosaurus rex live?

Exercises 14–19

To use the method in 
Example 4, the numbers 
must be written in 
scientifi c notation.

Common Error

Era Began

Paleozoic 5.42 × 108 years ago

Cenozoic 6.55 × 107 years ago

Mesozoic 2.51 × 108 years ago



Exercises10.6

9+(-6)=3

3+(-3)=

4+(-9)=

9+(-1)=
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 1.  REASONING How do you know whether a number written in standard form will 
have a positive or a negative exponent when written in scientifi c notation?

 2. WRITING When is it appropriate to use scientifi c notation instead of standard form?

Write the number in scientifi c notation.

 3. 0.0021 4. 5,430,000 5. 321,000,000

 6. 0.00000625 7. 0.00004 8. 10,700,000

 9. 45,600,000,000 10. 0.000000000009256 11. 840,000

ERROR ANALYSIS Describe and correct the error in writing the number in 
scientifi c notation.

 12. 0.000036

 3.6 × 105

✗
 13. 72,500,000

 72.5 × 106

✗

Order the numbers from least to greatest.

 14. 1.2 × 108,  1.19 × 108,  1.12 × 108 15. 6.8 × 10− 5,  6.09 × 10− 5,  6.78 × 10− 5

 16. 5.76 × 1012,  9.66 × 1011,  5.7 × 1010 17. 4.8 × 10− 6,  4.8 × 10− 5,  4.8 × 10− 8

 18. 9.9 × 10− 15,  1.01 × 10− 14,  7.6 × 10− 15 19. 5.78 × 1023,  6.88 × 10− 23,  5.82 × 1023

 20. HAIR What is the diameter of a human 21. EARTH What is the circumference of
  hair written in scientifi c notation?  Earth written in scientifi c notation?

  

Diameter: 0.000099 meter

  

Circumference at the equator:
about 40,100,000 meters

 22.  CHOOSING UNITS In Exercise 21, name a unit of measurement that would be 
more appropriate for the circumference. Explain.

Help with Homework

11 22

44

65
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Classify the real number. (Section 7.4)

 31. 15 32.   
3
 √
—

 − 8   33.  √
—

 73  

 34. What is the surface area of the prism? (Skills Review Handbook)

  ○A   5 in.2 ○B   5.5 in.2

  ○C   10 in.2 ○D   19 in.2

Order the numbers from least to greatest.

23.   
68,500

 — 
10

  ,  680,  6.8 × 103 24.   
5
 — 

241
  ,  0.02,  2.1 × 10− 2

25. 6.3%,  6.25 × 10− 3,  6  
1

 — 
4

  , 0.625 26. 3033.4,  305%,    
10,000

 — 
3

  ,  3.3 × 102

27.  SPACE SHUTTLE The total power of a space 
shuttle during launch is the sum of the 
power from its solid rocket boosters and 
the power from its main engines. The 
power from the solid rocket boosters is 
9,750,000,000 watts. What is the power from 
the main engines?

28.  CHOOSE TOOLS Explain how to use a calculator 
to verify your answer to Exercise 27.

29.  ATOMIC MASS The mass of an atom or 
molecule is measured in atomic mass 
units. Which is greater, a carat or a 
milligram? Explain.

30.   In Example 4, the Paleozoic era ended when the Mesozoic 

  era began. The Mesozoic era ended when the Cenozoic era began. 
The Cenozoic era is the current era.

a.  Write the lengths of the three eras
in scientifi c notation. Order the 
lengths from least to greatest.

b.  Make a time line to show when 
the three eras occurred and 
how long each era lasted.

c.  What do you notice about the lengths of the three eras? Use the 
Internet to determine whether your observation is true for all 
the geologic eras. Explain your results.

Equivalent to 
1 Atomic Mass Unit

8.3 × 10− 24 carat

1.66 × 10− 21 milligram

Total power  1.174  1010 watts

2.5 in.

2 in.

1 in.




