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Find the value of each power of 10.
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Practice A

rsor] Practice B

Powers of 10 and Scientific Notation

1.10°2 0.01 2.10° 1000
3. 10° 1 4.10°° 0.00001
5.10" 0.1 6. 107 10,000,000
Complete each statement to write each number as a power of 10.
7. 100,000 8. 0.0001 9. 0.001
The decimal point is i The decimal point is i The decimal point is i

places to the right of 1, so places to the left of 1, so places to the left of 1, so

100,000 = 10@. 0.0001 = 10. 0.001 = 1OB|.
Find the value of each expression.
10. 22,6 x 10* 226,000 11.528 x 10°° 0.00528
12. 476,283 x 10 0.0476283 13. 0.482 x 10° 482,000
14,029 x 10" 0.029 15. 6 x 10* 60,000
Write each number in scientific notation.
3 6
16. 4500 4.5 x 10 17. 6,560,000 6.56 X 10
5 -3
18. 000002 _ 2x107° 19. 0.00203 2.03x10™
Order each list of numbers from least to greatest.
20. 24 x 10* 91 x10°° 47 x10° 6.13 x 10* 72%x10°° 9.2 x 10°
7.2x107°  91x107° 4.7 x10° 9.2 x 10° 2.4 x 10° 6.13 x 10°
21.45x10° 1.1x10°° 41x10°? 56x10°  92x10° 42 % 10°
11x107°  41x107* 5.6 x10°° 4.2 x 10° 4.5 x 10° 9.2 x 10°
22. In 2003, the population of Virginia was about 7,390,000. 6
Write the population in scientific notation. 7.39 X 10
23. The land area of Virginia is about 4 X 10* square miles. .
Write the area in standard form. 40,000 sq mi
24. In 2003, the population of the United States was about
2.9 X 10°. Write the population in standard form. 290,000,000
25. The land area of the United States is about 5.98 x 10°

5,980,000 sq mi

square miles. Write the area in standard form.
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I&’B Powers of 10 and Scientific Notation

Find the value of each power of 10.

1.10°° 0.001 2. 10° 100,000 3.10 % 0.0001
4. 10° 1 5. 107 10,000,0“0 6. 10’ 10
Write each number as a power of 10.

7. 1,000,000 __10° 8. 0001_10"° 9. 0.000001__10~°
10. 0.00001 __107° Mmo1 107" 12. 0.00000001 _10~°

Find the value of each expression.

13. 5.02 x 10° 5020 14. 603 x 10 #___0.0603
15. 52.8 x 10° __ 92,800,000 16. 541 x 10-°__0.00541
17.0.03 x 102 __0.0003 18. 22.81 x 10-°_0.00002281
Write each number in scientific notation.

19. 4500 4.5 x 10° 20. 6,560,000 6.56 x 10°
21. 0.00002___ 2% 107° 22, 000203 2.03 x10°°

Order the list of numbers from least to greatest.

23. 3 X 10%4.54 X 107%6.75 X 10% 8.2 x 10°% 9 x 10 ';6.18 X 10 *

6.18 X 107 8.2 X 10°* 4.54 x 10 % 9 X 10"; 3 X 10% 6.75 X 10°
5.4 x107%6.2 X 107",7.25 X 10%6.87 X 10%2.24 x 10" ';6.6 X 10°
5.4x107%6.6 x107%2.24 x 107", 6.2 X 10", 6.87 x 10% 7.25 x 10°

In 1970, the number of televisions sold in the United States
was about 1.2 X 10”. Write this number in standard form.

In 1950, about 3,880,000 households in the United States
had televisions. Write this number in scientific notation.

24,

2

L4

12,000,000
2

o

3.88 x 10°

27. Find the volume of the cube shown at right. Write the
answer in both standard form and in scientific notation.

64,000,000,000 mm®;
6.4 X 10" mm?®

s=4000 mm
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Find the value of each power of 10.
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28.

29.

30.
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Practice C

Reteach

Powers of 10 and Scientific Notation

1. 104__ 10,000 2. 10° 1 3.10°2 0.01
4. 10" 10 5. 10-°_ 0.000001 6. 10 " 0.1
Write each number as a power of 10.
7. 1000 = __10° 8. 0.00001= _10°° 9. 0.01= 10°*
-3
10. 10,000 = __10° 11. 0.001= 10 12. 10,000,000 = 107

Find the value of each expression.

1% 10% = 10,000 14,2 X 10% = 20,000
5ox 104 = 0.00052 16. 6.2 x 107 — 62,000,000

. 27.9 x 10° = _ 2,790,000 18. 14.87 x 10° = 14.87

. 0.2 x 10-¢ - _0.0000002 20. 3.25 x 10% = 325

. 1415 x 10* = __141,500 22, 3.287 x 10-° = 0.000003287

State whether each number is written in scientific notation.
If not, explain why not.

23. 45 x 102 no; the first number is not between 1 and 10.
24,26 x 5% no; the second number is not a power of 10.
25. 1.41 x 10° yes

Order the list of numbers from least to greatest.
26.2.5x 107";2.4 X 107%5 x 10%1.23 X 10~ ;2.5 X 10°;3.56 x 10°

2.4x107%25x10"%1.23 x10~"; 2.5 X 10~"; 3.56 X 10°%; 5 x 10°
45x10";2.9 x 107% 1.24 X 10°%3.58 x 10 % 5.5 x 10 %219 x 10°°
219 x10753.58 X 1075 2.9 x 1073, 5.5 x 103, 1.24 X 10% 4.5 X 10"

The space telescope Hubble orbits the Earth every
97 minutes, and travels more than 1.50 X 10° miles
every year. Write the distance traveled in standard notation.

150,000,000 mi

Hubble has taken many photographs of the planet Pluto.

Pluto’s mass is about 14,000,000,000,000,000,000,000 kg. 22
Write Pluto’s mass in scientific notation. 1.4 x10 kg
Write Pluto’s mass in terms of grams. 25
(Hint: 1 kg = 1,000 g) 1.4X107g
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I8 Powers of 10 and Scientific Notation

Powers of 10 are used to write large numbers in a simple way.

The exponent will tell you how many places to move the decimal when

finding the value of a power of 10.

Find the value of 10™*.

Step 1: Start with the number 1.
1.0

Find the value of 10°.
Step 1: Start with the number 1.
1.0

Step 2: The exponent is positive 5. Move
the decimal 5 spaces to the right.

1.0000 0 = 100,000
AAAANA

Step 2: The exponent is negative 4. Move
the decimal 4 spaces to the left.

0,00 1 =0.0001
ALY
Write 100,000,000 as a power of 10.

\)‘0\’ 000000.

AR NS
The decimal point is 8 places to the right of
the 1. The exponent is 8.

Write 0.00001 as a power of 10.
0.0000 1
EYAVAVAY)

The decimal point is 5 places to the left of
the one. The exponent is —5.

0.00001 = 107

100,000,000 = 10°

Numbers less than 1 will
have a negative exponent.

Numbers greater than 1 will
have a positive exponent.

First determine whether the decimal point will move to the right or to the left.
Then find the value of each power of 10.

1. 10° 2.107 3. 10*
right left right
1,000,000 0.01 10,000
First determine whether the exponent will be positive or negative
when each number is written as a power of 10.
Then write each number as a power of 10.
4. 1000 5. 0.0001 6. 10,000,000
positive negative positive
10° 107 107
Goppight© by ok, Fnehart and Winson 14 Holt Algebra 1
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I'A Powers of 10 and Scientific Notation (continued) Using Scientific Notation to Make Comparisons
I I - The average distance between Earth and the sun is 93,000,000 miles.
Scientific notation is used for writing very large or very small numbers. The average distance between Jupiter and the sun is 484,000,000 miles.
The first factor must be 3.2 x 10° The second factor must Using scientific notation, you can answer questions like the one below.
between 1 and 10. be a power of 10. How many times farther from the sun is Jupiter than Earth?
Write 7,230,000,000 in scientific notation. Answer the following questions.
Step 1: Write the first factor. 7.3 1. a. Write the distance between Earth and 7 .
s pz G h ber of ol " h 230000000 the sun in scientific notation. 9.3 X 10" miles
tep 2: Count the number of places you need to move the 7
i i i ASAVAVACAVAC AV AT b. Write the distance between Jupit
decimal point to make the given value. d piter 8 .
P g and the sun in scientific notation. 4.84 X 10° miles
Step 3: Because you moved to the right, the exponent will
be positive. 7.23 x 10° c. How many times farther from the Sun .
i L . is Jupiter than Earth? about 5.2 times
Write 0.00062 in scientific notation.
) ) 2. The average distance between Pluto and the sun
Step 1: Write the first factor. 6.2 is 3,675,000,000 miles.
Step 2: Count the number of places you need to move the a. How many times farther from the
decimal point to make the given value. 0,999%2 sun is Pluto than Earth? about 39.5 times
Step 3: Because you moved to the left, the exponent will b. How many times farther from the
; —4 - .
be negative. 62 x 10 sun is Pluto than Jupiter? about 7.6 times
. 6 .
Write 8.24 X 10" in standard notation. 3. The star closest to the sun is 25,000,000,000,000 miles
Step 1: Write the first factor. 8.24 from the sun. How many times farther is it from the .
Step 2: Because the exponent is 6, move the decimal point sun to the nearest star as it is from Earth to the sun? about 269,000 times
6 places to the left. 000008.24
p. LAY One light-year is the distance light travels in one year. Light
Step 3: Write the number. 0.00000824 travels 186,282 miles in 1 second.
First determine whether the exponent will be positive or negative 4. How many miles does light travel in a year? Give your 12
when each number is written in scientific notation. answer in scientific notation rounded to the nearest tenth. 5.9 X 10
Then write the number in scientific notation. . .
5. a. One galaxy is 200,000 light-years from the sun. 18
7. 61,200,000 8. 0.00045 9. 4,670,000 How many miles from the sun is the galaxy? about 1.17 X 10
e s e b. How many times farther is this galaxy from .
positive negative positive the sun than Earth is from the sun? about 1.3 x 10"° times
7 —4 6
6.12 X 10 4.5 x10 4.67 X 10 You can use scientifc notation to compare masses of large
objects with masses of small objects.
Write each number in standard notation. ey
Mass of hydrogen atom: 1.67 X 10 grams
10. 7.451 x 10° 11. 4231 x 10°° 12. 2.93 x 10° 6.35x 10" kilograms
24 about 3.8 X
5.97 X 10~" kilograms 10281 1
7451 0.00004231 293,000,000 6. Write a ratio to compare Jerry's mass with that of a hydrogen atom. bout 03 6-
b X
a1 gga to 1
7. Write a ratio to compare the mass of Earth with that of a hydrogen atom. 'Y Y 1-
s s, et 0 inon 15 Holt Algebra 1 [ comao ot Rneartans s, 16 Holt Algebra 1

Problem Solving

Reading Strategies

YEA Powers of 10 and Scientific Notation
Write the correct answer.
1. Insects can multiply rapidly during the
summer. A pair of houseflies could

potentially grow to a population of
1.91 X 10%°. If all the descendants of a

2. The graph shows the gross domestic
product (GDP) for several countries
around the world. Identify the country

The graphic aid below summarizes how to work with powers of 10.

Use a Graphic Aid

Powers of Ten

whose GDP is twice that of another —
female cabbage aphid lived, the population country. Write the GDPs of both Positive Exponent Negative Exponent
could increase to 1.56 x 10%*. Which countries in standard form.
population would be larger? } -
L . Gross Domestic Product in 2004 Movement of decimal Movement of decimal
) aphld point to the right. point to the left.
& 1.01x10"2
3. The 2005 population estimates of five %
countries are listed below. A L 10° = 100,000,000 10°°= 0.900001
i 8 o 4.6x10
Brazil 186 % 109 3 S 1 . Start with 1.
India 1.08 X 10 5} S o Start with 1. Move 6 places left
Kenya 3.38 x 107 i Move 8 place right. .
Philippines 8.79 x 107 X S
United Kingdom 6.04 x 107 & Examples 409 % 10-° = 0.00408
5 _ .09 X =0.
List the countries in order of population 32.6 > 107 = 3,260,000 i ~
size from least to greatest. Country Start with 32.6. Start with 4.09.
N Move 5 places right. Move 3 places left.
Kenya, UK, Ethiopia: $54,000,000,000;
Philippines, Brazil, India Cambodia: $27,000,000,000 Scientific 2.6 X 10° 26x10°°
notation
The table shows astronomical data about several planets. Standard form | 260,000 0.000026

Use the table to answer questions 4-7. Select the best answer.

4. An AU is an astronomical unit. One AU

5. Suppose the mass of Mars were written

Complete each of the following.

h N " - 9
equals 159,009,099 km. What is that in standard form. How many digits would 1. Which represents a very large number: 4 x 10° or 4 x 1097 4 xX10
measure in scientific notation? be to the left of the decimal?
2. Write 9.7 X 10 ° in standard form. 0.0097
8 10 "
(B)1:50x 10%km € 150 x 10" km F2s H 25 3. Write 419,000,000,000 in scientific notation. 4.19 x 10
B 1.50 x 10°km D 1.50 X 10"" km ©)24 J 26
6. Which of these is the distance from the Match each number with its equivalent power of 10.
Sun to Mercury expressed in scientific Astronomical Data for the First Five
notation? Planets A.10* B.10°° c.10° D.107*
. Planet |Avg. Distance |Diameter|Mass (kg) B A
1
A 038 AU (©3.8x 107" AU from Sun (AU)|  (km) 4. 0.00001 5. 10,000
B 38x10 AU D310 AU Iveraun| o038 4,880 [320x10%| | ¢ 400 000 c 7. 0.0001 D
7. What is the diameter of the Earth in Venus 0.72 12,100 |4.87 X 10%* : : o
scientific notation? Earth 1 12,800 |5.97 x 102 ) )
E 128 x 102 km ®1.28 < 10%km  |Mars 152 6790 |6.42 x 102‘3' Find the value of each expression.
" 77 8. 56 x 10° 56,000,000 9. 87.5 x 10* 875,000
G 1.28x10°km J 1.28 x 10°km  [Jupiter 5.20 143,000 [1.90 x 1077}
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