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Work with a partner.

a. What happens when you multiply two powers with the same base?
Wirite the product of the two powers as a single power. Then write a
general rule for finding the product of two powers with the same base.

i. (292 = iil. (4")(4%) =
iii. (5%)(5%) = iv. () (x°) =
b. What happens when you divide two powers with the same base?
Write the quotient of the two powers as a single power. Then write a

general rule for finding the quotient of two powers with the same base.

P4 i 2
4 2
6 4

jil, X - iv. 2 -
X 3

Exploration 1a-b

c. What happens when you find a power of a power? Write the
expression as a single power. Then write a general rule for finding
a power of a power.

(2= i (792 =

iii. ()° = iv. )2 =
d. What happens when you find a power of a product? Write the

expression as the product of two powers. Then write a general rule
for finding a power of a product.

i (205) = ii. (5e4)' =

iii. (6a)* = iv. (3x)? =
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e. What happens when you find a power of a quotient? Write the
expression as the quotient of two powers. Then write a general rule
for finding a power of a quotient.
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Exploration 1e
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! G) Core Concept

Zero Exponent
‘ Words  For any nonzero number ¢, ¢” = 1. The power 0% is undefined.

Numbers 40 = | Algebra ¢V = |. where @ # 0

Negative Exponents
Words  For any integer # and any nonzero number a. ¢ is the reciprocal of a*

[ Numbers 472 = % Algebra " = L" where i #
- o

Core Concept

Evaluate each expression.
a.6.7° b. (-2)™
Example 1

0
Simplify the expression 4—)53 Wite your answer using only
positive exponents.

Example 2
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Evaluate the expression.
1. (-9)° 2.39 3. =%

3-1x-s
4. Simplify the expression ——.
positive exponents.

Write your answer using only

BI-A1
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Monitoring Progress 1-4

G) Core Concept

Product of Powers Property

Let at be a real number, and let s and n be integers.

Words  To multiply powers with the same base. add their exponents,
Numbers 4% «4* =d4f+3 =14 Algebra w"sar=q»tn

Quotient of Powers Property
Let @ be a nonzero real nuruber, and let s and » be integers.
Words To divide powers with the same base. subtiact their exponents.

am

46 - =
Numbers -5 =3%"'=4 Algebra T u" =" where o # 0
[{

4
Power of a Power Property
Let @ be a real number, and let w1 ind 1 be inlegers.

Words  To find a power of a power, muliiply the exponents,
L Numbers (4%Y' =46"2=4%  Algebra (a") = y™

Core Concept

Simplify each expression. Write your answer using only positive
exponents.

a. 3%e3¢ b. (

Example 3
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Simplify the expression. Write your answer using only positive +
exponents. 'pm oo
5.10"e10°® 6. x" ox”’ 7. =5
-5
6
8. 2 9, (6% 10. (w')°
y7

Monitoring Progress 5-10
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Power of a Product Property M&ﬂ“ OX
Let e and H be real numbers, and let s be an integer, ¢ *_ =
Words “lo find a power of o product, find the power ol each factor and multiply.

Numbers (3 + 2)* = 35 + 2% Algebra (uy™ = umir

Power of a Quotient Property
Let ¢ and £ be renl numbers with & # 0, and let i be an integer.

Waords ‘lo find the power of a quotient, find the power of the numerator and the
power ol the denuminator and divide.

3¢

=%

Algebra (-qvm i

h) = e where b £ 0

—)

Core Concept

| ' A : -~ \ \
| Simplify each expression. Write your answer using only
| positive exponents.

a. (-15y) b. [L]’

Example 4
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- . - ol :
Simplify the expression. Write your answer using only
positive exponents. .
1. (10y)°° 12. (_i)
n
5 -2
13. (L 14. (G—CJ
2k? 7
Monitoring Progress 11-14
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Which of the expressions shown represent the volume of the cylinder, y

where ris the radius and h is the height?
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Example 5

wood  Poobums

Ajellyfish emits about 1 25 x 10 particles of light, or photons, in

6.25 x 107 second. How many photons does the jellyfish emit each
second?

Write your answer in scientific notation and in standard form.
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15. Write two expressions that represent the area of a base of the
cylinder in Example 5.

16. It takes the Sun about 2.3 % 10° years to orbit the center of the
Milky Way. It takes Pluto about 2.5 x 10? years to orbit the Sun.
How many times does Pluto orbit the Sun while the Sun completes
one orbit around the center of the Milky Way? Write your answer in
scientific notation.

Monitoring Progress 15-16
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* Response Logs: Select from “What is confusing me the mostis ..."

| or 'l was sucoessfulin ....” Mﬁsxa%lﬁ_écm.s#;
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