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Negative Exponent:

B) Real-World Link

WHY is it helpful to write
numbers in different ways?

ec;s The table sho:vs the approximate nsect | Wing Beats

1 ats per minute for certain insects.

g beats per minute certain insect - per Minute | Common Core
Write a ratio in simplest form that housefly | 10000 | &7/ State Standards
compares the number of wing beats small butterfly | 100 Content Standards

‘ 8.EE1
1 R ® : :
for a butterfly to a housefly. e — o\ Mathematical Practices
NHOR 1,3,4,7
100 \ . S
o L o |

Write the ratio as a fraction with an

exponent in the denominator and as a decimal. 0.01

10%
Complete the 15t 4 rows /5 Wt N b2 A R &Ldﬂl:d_Enr
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3. Complete the 15t 4 rows Exponential Form Standard Form
of the table showing the |
exponential and standard 10° 1,000, //
forms of power of 10. 1
4. What operation is 10 2 100.
performed when you | \
move down the table?
L2 e 10! 10,
division
5. What happens to 10° 9.
the exponent?
It decreases by one. —1 ik 4
10 10 °F 0.1
6. Extend the table to include
the next three entries. 102 1 or 0.01
100
-3
10 1,000 or 0.001
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Negative powers are the result of repeated division.

Examples
Write each expression using a positive exponent.
1. 6—3 2. 0_5
—_ 1 ~Firnitime ~ — 1
6 3= — Definition of a -
T 63  Teoative exponent T a>

Got i¥+? Do these problems to find out.

a. 72 b. b™*
c. 59 d m3
Examples

Ll iaiE ¢

ANSWEIs: | On I_C

Definition o
negative ex
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-~ Examples
Write each fraction as an expression using a negative expone
e g—3 other than —1.
j 1 1
30 '5_2 ll" g
1 - \ 1 1 .
-2 — =52 Definition of — == Definitio
s 4 52 negative exponent 36 g2 exponen
. 6_2 Definitio
9 c—5 negative
Got 1+7 Do these problems to find out.
-3 ) 'S
L’\. 3 e. _1_ (4 f. -l - /2—, /
w e 7 d
33 - 9 5 9 2z " o 4
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Muitiply and Divide with Negative Exponents

The Product of Powers and the Quotient of Powers rules can be used
to multiply and divide powers with negative exponents.

F i ' Tutor
- Examples
Simplify each expression. b\
plify P o\a\/
6. 53 . 5—5 /
53 . 5_5 = 53 +(=9) Product of Powers
= 5_2 Simplify.

SZ-S"B

=—Zors¢ Write using positive exponents. Simplify.

= = Quotient of Powers
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53 2 5—5 - 53 + (—5)

=5_2
_ 11
— 529725

w =
— =W

w

1—(—4)

=wl NV 4orwd

Got +7 Do these problems to find out.

Copyright © McGraw-Hill Education

\ -
Product of Powers
Simplify.
Write using positive exponents. Simplify. — ™
. :'-_;ll,’\C\h‘ “‘I#
| Lo
§V\\0“(m oy
i 729
Quotient of Powers
Subtract the exponents. L
k. 121
A
:"_Z) _36 k. g \J ~ 2
1 ~y +£7
= bt G- D\,
m. —7 ~ — b3
b 3 L W
3
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Write each expression using a positive exponent. (Examples 1and 2

1
1 I4='% 2 rﬂ='%' 3 d4='% 4. g7’ = g7
M 2 . 4 [ . . g g

a
( -‘;_.\r\c:-u-‘ \
oy
II wo f\-: J

Write each fraction as an expression using a negative exponent other than —1.
(Examples 3 and 4)

1 1 1
5. 34— 37° 6. 5= m~® 1 3%5=420r2* 8. 6= 72

9. An American green tree frog tadpole is about 0.00001 kilometer in
length when it hatches. Write this decimal as a power of 10.

-5
(Example 5) .10

G dEaE €
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-5
(Example 5) 10 -

Simplify. (Examples 6 and 7)

1 l p_2
10. 373.372= 223 Nro.f= 4 12, = p'°
13. @_ Building on the Essential Question How are Rate Yourself!
negative exponents and positive exponents related? How well Ao you umderstamd
Sample answer: Negative exponents are the result of understomd negative
exponents? Civcle the image

repeated division and positive exponents are the result X
that applies.

of repeated multiplication. You can rewrite an

JJ/‘_"-. ,/'( 3 =
expression with a negative exponent to an expression \.) @

Clear Soemewhat Not So

with a positive exponent by using the multiplicative s e
inverse. ol b 4 A L {ﬁi{re help, go online to g'
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IndependentiPractice

Go online for Step-by-S

Write each expression using a positive exp"onent. (Examples 1and 2)

2. (—5)—4= (_5)4

1
1. 7%= 3%

1
3.g77=g’

Write each fraction as an expression using a negative exponent other than —1.

(Examples 3 and 4)

1
5. 12—4 = 924

1
6. oy

(—5)~7

1— -—
L p5=5°

1024
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9. The table shows different metric measurements. Write each decimal L Measurement Va
as a power of 10. (Example 5) 10_1’10_2!10_3'10_6 " _ | Decimeter 01

| Centimeter | 0.01

| Millimeter | \ 0.00

R 6.00

Micrometer

10. E3 7311 An atom is a small unit of matter. A small atom measures
about 0.0000000001 meter. Write the decimal as a power of 10.

(Example 5)
10—10

Sil‘l‘lp"fy. (Examples 6 and 7)

1

1. 273.27%= g (18 Ba)e7d) = 4

bw-Hill Education
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mﬁ 14171 The mass of a molecule of penicillin is 107 kilogram and the
mass of a molecule of insulin is 1023 kilogram. How many times greater
is the mass of a molecule of penicillin than the mass of a molecule of
insulin?

10° or 100,000 times

20. ® Justify Conclusions A common flea that is 2% inch long can jump
about 23 inches high. About how many times its body size can a flea jump?
Explain your reasoning.

27 or 128 times: 23 + 274 =23~ (9 o 27

@ H.O.T. Problems Higher Order Thinking

21. (O Identify Structure Without evaluating, order 1173, 112, and 11° from
least to greatest. Explain your reasoning.

1173, 11°, 11%; Sample answer: The exponents in order from least to

(N

greatest are —3, 0, 2.
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22. () Identify Structure Write an expression with a negative exponent that

has a value between 0 and l
Sampl .3-2,32=1 o1
ample answer: ' =329%9

23. () Persevere with Problems Select several fractions between 0 and 1.

Find the value of each fraction after it is raised to the —1 power. Explain the

relationship between the —1 power and the original fraction.
Sample answer: (1)_1 =2 ﬂ)_1 =33 (ﬂ) = (E) When you
P - € — ™ \43) - 34'\e5)  —\Bg /)" y

raise a fraction to the —1 power, it is the same as finding the

reciprocal of the fraction.

24. () Reason Abstractly For each power, write an equivalent multiplication

expression with two factors. The first factor should have a positive exponent
and the second factor should have a negative exponent. Sample answers are given.

a. 104 = 10 . 1072
b.82= 8°.87°

c. x7= x12 .x—5 b{ fp . r.-.\ ?/J q.‘ %\ ‘@\
(I >



