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UNIT 2: POWERS AND EXPONENT LAWS

SECTION 2.5:
EXPONENT LAWS 11

K. Sears
MATH 9

Oct 14-2:00 PM

WHAT'S THE POINT OF TODAY'S LESSON?

We will continue working on the Math 9 Specific
Curriculum Outcome (SCO) "Numbers 1" OR
"N1" which states:

"Demonstrate an understanding of powers with integral
bases (excluding base 0) and whole number exponents by:
representing repeated multiplication using powers; using
patterns to show that a power with an exponent of zero is
equal to one; solving problems involving powers."

We will also continue working on the Math 9
Specific Curriculum Outcomes (SCOs)
"Numbers 2" and "Numbers 4" OR "N2'" and
'""N4" which state:

"Demonstrate an understanding of operations on
powers with integral bases (excluding base 0) and
whole number exponents."

AND

"Explain and apply the order of operations,
including exponents, with and without technology."

Oct 14-2:00 PM
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What does THAT mean???

SCO N1 means that we will learn about the two parts of a
power (the base, or 'the big number', and the exponent, or
"the little number'"). We will show what a power means when
we write it out using multiplication (ex: 3*=3 x 3), and we
will use patterns to prove, for example, that 3’ = 1. Finally, we
will use what we know about powers to solve problems.

SCO N2 means that we will learn rules to work with powers
with integer bases (other than 0) and exponents of 0 or higher.

SCO N4 means that we will use order of
operations (as always) to solve problems
that include powers both with and without
calculators.

Oct 14-2:00 PM

WARM UP:

1. Write each product as a power, then

evaluate the power.

a) 5° X 5% b) (—2)° X (—2)?

c) 3% X 33 x 3! d) —10* X 10°
2. Write each quotient as a power, then

evaluate the power.

a) 77+ 7° b) (—10)° + (—10)°
4 7
o) g— d) —%

Oct 16-9:24 AM



#5 - 2.5 Exponent Laws Il, Powers of Prods., Quots., and Pwrs. October 18, 2019

WARM UP:

1. Write each product as a power, then

evaluate the Sp_pwer.

a) 5° X 5475125 b) (—2)% X (—2)2=(2)
_2¢ = -2

Q) 32X 33X 313" q) —10% X 100 _ -1t

) , =729 B
. Write each quotient as a power, then = 710000

evaluate the power.

Oct 16-9:24 AM

HOMEWORK QUESTIONS???
(pages 77/78, #7,8,10,13 and 15 TO 19)

134y (3)°=(3)°- (-3)° 7 (-3

= (—3>| - (_3)2'
- -3-9
<\

Oct 17-10:25 AM
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SECTION 2.5: EXPONENT LAWS 11

(Powers of Powers, Products,
and Quotients)

A power indicates repeated multiplication.

What is the standard form of (2°)*?
= 2°x2°
= (2x2x2)x(2x2x2)
= 96
= 64

Oct 25-12:19 PM

Copy and complete this table:

Question Repeated Product of Power
Multiplication | Factors
4\3 242t x4 2X2x2x2X 222
(2) Keel X 2 x?,xzxz);q_ N
34*
[(-4)°]*
[(-5)°T°

Oct 25-2:09 PM



#5 - 2.5 Exponent Laws Il, Powers of Prods., Quots., and Pwrs. October 18, 2019

We can raise a power to a power. For example,
(3" means 3* x 3> x 3> x 3%

Using the exponent law for the product of powers,

we know that we can add the exponents, so:
3*x3*x3x3

= 38

The exponent in 3° is the product of the exponents
in (3%)*. That is: 3H*
32 x 4

= 38

This leads us to our fourth exponent law...

Oct 25-2:17 PM

4. EXPONENT LAW FOR POWER OF A
POWER: To raise a power to a power,
multiply the exponents. We
express this law as:
(am)n — amn
("mn'" means "m x n"")
where "a'" is any integer other
than 0, and "m" and "'n" are
any whole numbers.
Ex.: (2%°=2®
(47 = ()5

Oct 25-2:23 PM
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The base of a power may be a product; for
example, (2 x 3)°.

What is the standard form of (2 x 3)*?

x3)x(2x3)x(2x3)x(2x3)

= x2x2x2)x(3x3x3x3)
ACRDY
— D X &

= 1296

Oct 25-2:29 PM

What is the standard form of (ZFX 3?)‘4?
(2% x 3%)*
=2*x3)x(2*x3)x(2*x3) x (22 x 3%
=(22x2*x2*x2)x(3*x3'x3x 3
5= 2% x 3"
= 256 x 531 441
= 136 048 896

Oct 17-1:51 PM
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Copy and complete this table:

Question| . Repeated | Product of Pr(:)‘}““
Multiplication | Factors
Powers
2 x5)°
(3 x 4)°
4 x2)
(5 x 3)°

Oct 25-2:32 PM

We can raise a product to a power. For example,
(3 x 4)° means:

Bx4)xBx4)x3Bx4)x3x4)x3x4)
= (3x3x3x3x3)x4x4x4x4x4)
_ 25 45
= 3’ x4 (3\(%)5
12°
This leads us to our fifth exponent law...

Oct 25-2:40 PM
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5. EXPONENT LAW FOR POWER OF A
PRODUCT: To raise a product to a power,

distribute the exponent to each

part of the product. We

express this law as:

(ab)™ = a™b™

where "a" and "b" are any

integers other than 0, and "'m"

is any whole number.

Ex.:. (2x4)°=2slx4ls]
[(-7) x 5] = (-7)2] x 5]
(2% x 3%)* = 203 Ix 3[2]

Oct 25-2:46 PM

Oct 18-1:26 PM
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The base of a power may be a quotient; for

example,(ffqv. (S!(/LT = 5%

6

3
What is the standard form of ( é j ?

6
3
N CTs

(® 21(

Oct 25-2:56 PM

What is the standard formof| — | ?

I
o

N
u3
P~
<o
@
~

AN

L1706 ’?%"L Y

Oct 17-1:59 PM
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We can use this to write our sixth (and final!)
exponent law...

Oct 25-3:08 PM

6. EXPONENT LAW FOR POWER OF A
QUOTIENT: To raise a quotient to a power,
distribute the exponent to each
part of the quotient. We
express this law as:

(ﬁj" _&
b b"

where "a'" and "b" are any
integers other than 0, and "n"
is any whole number.

1y B
Ex.: —_ | = =
i (3) 3 [&]

5_j 505
6> 6Ll

Oct 25-3:09 PM

10
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Examples:

Write as a power.
a) [(=7)°])? b) —(2%)°

-1y -9

0 (6%)7

(OH

Examples:
Evaluate.
a) [(—7) X 5] b) [24 + (—6)]* 0 —(3 X 2)
. Y$
(s WO - ?
—g\“ 2
Or _

Oy (— SSY ( Lf) {’

Oct 17-10:27 AM

11
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Examples:

Simplify, then evaluate each expression.
a) (X3P - @ x4 p(exXT)P+ 339 o [(=5+ (=5
(3 -4 [ 26 !
¢
IS — lo ,7LL’ + 3
L

1764+ 729
_ (4 34%967- /048576

13 %00 B3 4113

-
-

Oct 17-10:27 AM

WARM-UP: Simplify (as much as possible

using exponent laws) then evaluate.
() x(5) (#) x(5)
X
() x(#) (@) x(s)
4% 8¢ 415 g™
ST 4.8
+ 5
. L‘_\?. S (2
Ll_'s . SL
= (1Y 15 €29)
=L 000 OOG

-_—
-

Nov 1-11:47 AM

12
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PLEASE TURN TO PAGE 83 IN MMS9.
""Discuss the Ideas'':

1.

2. a)

Oct 25-3:11 PM

CONCEPT REINFORCEMENT:

MMS9:
PAGE 84: 9,11, 12, 13, and 14
G

PAGE 85: , 17,19, and 21

Oct 25-3:11 PM

13
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TEST PREPARATION:

MMS9:

PAGE 86: Study Guide

PAGE 87: #1,3,4,6,8,and 9

PAGE 88: #12,13,14,and 17

PAGE 89: #18,19, 20, 21, 22, 23, 24, 26, and 27
PAGE 90: Practice Test (#1 to #6)

RULE OF THUMB: When you see an exponent
law possibility, use it; otherwise, follow BEDMAS.

Nov 5-8:51 AM

14
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