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. Properties of Exponents

Essential Question:
How can you use properties of exponents to simplify
expressions?

MCCS.EE.1:
Know and apply the properties of integer exponents to
generate equivalent numerical expressions.
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B Complete the following equation:

Use your pattern to complete this equation: 5°« 5° = 5

Conjecture Write a general rule for the result of a™ « a".

1
'4=¢"'4"4'4=4.4=4

4" _4.4.4.
43 4.4
What pattern do you see when dividing two powers with the same base?

4
. -4

8
Use your pattern to complete this equation: % =6

a”
=4

Conjecture Write a general rule for the result of

~ Complete the following equations:

(5*P=(5-5-5)
=(5:5+5)+[5+55)

=5
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Use your pattern to complete this equation: 5« 5° = 5

Conjecture Write a general rule for the result of a™ - a".

5 1 1
4 _dedodidid _dudededid 444

4-4-4 & 44

Complete the following equation:

What pattern do you see when dividing two powers with the same base?

EE

Use your pattern to complete this equation: &

Conjecture Write a general rule for the result of fa_:'

Complete the following equations:

(5*Y¥=(5+5-5)

=(5+5+5)+(5-5+5)

=5h
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What pattern do you see when raising a power to a power?

Use your pattern to complete this equation: (7% =7

Conjecture Write a general rule for the result of (a™)".

TRY THIS!

Use properties of exponents to write an equivalent expression.

1a. 9%.9° 1b. 12 1c. (40P 1d. &

124 g2
. _—

a_ EXAMPLE ' Applying Properties of Integer Exponents

Simplify each expression.
A (5-2P.3%4+(5+2)

(5—=2P.37 4+ (5+2) Follow the order of operations.

5 o
[ ] *get [ ) Simplify within parentheses.




. Properties of Exponents

MULTIPLYING POWERS WITH THE SAME BASE

Words Numbers Algebra
To multiply powers with the
same base, keep the base 33.38 =338 _qld | pm, pn_ pmtn
and add the exponents.
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. Properties of Exponents

Additional Example 1: Multiplying Powers with the
Same Base

Multiply. Write the product as one power.

A. 6° « 63
66+ 3 Add exponents.
69

B. n> e n’
ns+7 Add exponents.

ni2
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. Properties of Exponents

Additional Example 1: Multiplying Powers with the
Same Base Continued

Multiply. Write the product as one power.

C.2°e 2
25+1 Think: 2 = 2°
26 Add exponents.
D. 244 ¢ 244
244 +4 Add exponents.

248
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. Properties of Exponents

Check It Out: Example 1

Multiply. Write the product as one power.

A. 42 ¢ 44
42 +4 Add exponents.
46

B. X2 ¢ X3
X2 +3 Add exponents.

X5
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. Properties of Exponents

Notice what occurs when you divide powers
with the same base.

55 _505050505_505050505
53 B Debeb B seFes B

DIVIDING POWERS WITH THE SAME BASE

Words Numbers Algebra

To divide powers with the
G_‘q_ 9-4 _ 5 " _ pm—n
same base, keep the base = 6 =8 o= b
and subtract the exponents.

LN A
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. Properties of Exponents

Additional Example 2: Dividing Powers with the Same

Base
Divide. Write the quotient as one power.
A. 2
53
7> Subtract exponents.
72
10
X
B. ~5
x10 7 Subtract exponents.
X Think: x* = x
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. Properties of Exponents

Check It Out: Example 2

Divide. Write the product as one power.

972 Subtract exponents.

el > Subtract exponents.
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. Properties of Exponents

RAISING A POWER TO A POWER

Words Numbers Algebra

To raise a power to a
power, keep the base and (9%)° = g% 5= 920 (pm)" = pm -1
multiply the exponents.

L.

Reading Math

(9*) is read as “nine to the
fourth, to the fifth.”
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. Properties of Exponents

Additional Example 3: Raising a Power to a Power
Simplify.
A. (54)2
(5%)2
542 Multiply exponents.
58
B. (67)°
(67)°
67 °° Multiply exponents.
663
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. Properties of Exponents

Additional Example 3: Raising a Power to a Power

Simplify.
T e
3
(172)—20
Multipl ts.
ultiply exponents Multiply exponents.
; 12 ._3 2 e =20
{3} 17

2\ 17-40
3
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. Properties of Exponents

Check It Out: Example 3

Simplify.
A. (33)4

(3%)*

334 Multiply exponents.

312
B. (48)2

(48)2

48 2 Multiply exponents.

416
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. Properties of Exponents

Check It Out: Example 3

Simplify.
CH;JH}-Z D. (134)-10
4 . (134)-10
Multiply exponents. Multiply exponents.
[lTl. -2 134+ -10
4

1 22 13-40
4
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PRACTICE

Complete each table.

1. i
Product of Write the Eactors _erte asa
Powers Single Power
2%. (22 s D2 = TP D iiT D i
4*. 4?
5)(5-5.5.5)=5.5.5.5.5

2. . R
Quotient of Write the Factors _Wrrl:e asa
Powers Single Power
3_5 3 L] 3 - 3 L] g ] 3
32 3 . 3
54

Aifflin Harcourt Publishing Company
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on

Use properties of integers to write an equivalent expression.

== 11 - a4
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5
E
é Use properties of integers to write an equivalent expression.
= . - 10 4
= 3. 152.15°5 4. 20 [P
= 207 147
3
z
i

6. (89" 7. (127°F 8 473.472

9. m-m' 10. = 1. (@)

',.2
Module 3 65 Lesson 2

Find the missing exponent.

12. b = 13, 8 . _ 2 14.

Simplify each expression.
15. 3.(3%) + (8-4)?

16. [(5+ 1)* + 3]-49°

Fem w3yl
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| Yo — I 13, =3 .~ (IT T — N
X
Simplify each expression.
15. 3.(3%) + (8-4)3
16. [(5+1)" +3]-9" Work these
(6 —2%)' .
172 222 out-1n-your
ta—=17"
g =01 notes.
(2+1)
19. 2+4F+8° x(12—"
} : 3
20. (3°) x [%} + (10 — 4)* x 6'°
21. There are 2° + 3” games in half a full NBA season. How many games are in a full
NBA season?
22. From Earth, it is about 22* miles to the moon and about 9.3 x 10" to the sun.
About how much farther is it to the sun than to the moon?
3
23. Error Analysis A student simplified the expression 4—3 as % Do you agree with the
student? Justify your answer. e o
g
-
g
=
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