‘What patterns do you see in the rows of the table?
Compare your patterns with those of another pair of classmates.
Use these patterns to record a rule for:

» writing the power of a power as a single power

* writing the power of a product as a product of two powers
How can you check your rales?

We can use the exponent laws from Lesson 2.4 to simplify powers written in
other forms.

S > Power of a power
We can raise a power to a power.
For example, 3* raised to the power 4 is written as (3"},
(3%)*is a power of a power.
{35t means 37 x 32 X 3¥ x 32,
$0,32 X 3? X 3* X 3 =322+ 2+ 2 Using the exponent law for the product of powers
= 38
The exponent of 3% is the product of the exponents in {3734
Thatis, (3*y1= 3234
= 34

We can use this result to write an exponent law for the power of a power.

? Exponent Law for a Power of a Power
To raise a power to a power, mulitiply the exponents.
(am)n = M8 ma mRans m X n
a is any integer, except 0.
m and n are any whole numbers,

» Power of a produoct
The base of a power may be a product; for example, {3 X 455
{3 X 4)° is a power of a product.
BX4Pmeans 3X DX BXOYXNPRHHXBXHX I XD
So,(IXIXDBPXAAXDBAHXKBPRAXIXA

=IXARIXEXINAXIXNAXKI NS Removing the brackets
=3RKIXINIKI X KA 4X4X4)  Gronping equal factors
= 3 K 45 Writing repeated mmultiplications as powers

oA



‘We can use this result to write an exponent law for the power of a product.

» Exponent Law for a Power of a Product
(ab)” = a"b"™
a and b are any integers, except 0.
m is any whole number.

» Power of a quotient

- %
The base of a power may be a quotient; for example, { %} .

=y 3
i « - &
{;;} is a power of a quotient.

() means (3) « (3) < (3)
so.(3)<(3) < ()= 2123

= 3X3X5  ltiplying the fractions
5 Writing repeated multiplications as powers

‘We can use this result to write an exponent law for the power of a quotient.

¥ Exponent Law for a Power of a Quotient

a\"_
(8) =4 b=o
a and b are any integers, except 0.

n is any whole number.

We can use these exponent laws to simplify or evaluate an expression.

Simplifying a Power of a Power

Write as a power.
a) [(=7PF b) —(2'F q (6%

» A Solution

Use the exponent law for a power of a power.
a) {{-y}ﬁ;fﬁ o {M?}'& ® 32 b) ,._,&‘i}ﬁ - ._{24 W S} o {62)7 = {ENT
o (..;?}& w300 = it




Evaluating Powers of Products and Quotients

Evaluate. 3
a) [(=7) x 5P by [24 = (—6)}} 9 —(3 X 2) 4 {?}%

> Solutions

Method 1 Method 2
a} Use the exponent law for Use the order of operations.
a power of a product. a) [{—7) x 517 = (—35)*
=7y X 5P =(—7y¥ X 5 = 1225
= 49 % 25
== 225
b} Use the exponent law for a power of b) [24 = (—6) = (—4)*
a quotient. Write the quotient = 256

in fraction form.
g e T »;—L,:
24+ (—6))* = (%)

9 —(3 X2 = —(6)
= —
= —36

¢} Use the exponent law for
a power of a product.
—{3 X 2¥ = —~(32 % 2%)

dy Use the exponent law for
a power of a quotient, =216

{ i3 13

_ 474552
3197

= 216




Applying Exponent Laws and Order of Operations

Simplify, then evaluate each expression.
A FXFP-FExEP BEXTPHEI g [(=5P+ (=3

o> A Solution

Use the exponent laws to simplify first, where appropriate.
a) In each set of brackets, the bases are the same, so use the exponent law for products.
(3 x 3P — (# x ¥

= (3P (P Iy Add the exponents in each set of brackets.
= (3P — (£ Use the power of a power law.

= JP A3 g3l Multiply the exponents.

= 315 — 410 Use a caleulator,

= |4 348 907 — 1 048 576

= 13 300 331

b} Multiply in the first set of brackets. Use the exponent law for the quotient of
powers in the second set of brackets.
(6 x TV + (3 + 3%
= (42 + (3* %

= 42 + (3% Use the power of a power law.
= 42% + 3% Use a calculator,

= 1764 + 729

= 2493

¢} The expression is a power with exponent 0, so its value is 1.
[(=5P +(-3)"=1

1. Why do you add the exponents to simplify 3% x 3%
but multiply the exponents to simplify the expression (3%)%

2. a) What 1s the difference between a quotient of powers and
a power of a quotient?

b) What is the difference between a product of powers and
a power of a product?

3. o Exampie 3, 1s it easier to key the original expressions in a
calculator or use the exponent laws to simplify first?
Justify your answer.
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