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Laws of Exponents

Repeated multiplication can be written in exponential form
In general, if ais a real number, variable, or algebraic expression and nis a positive integer, then:

a"=aeaeaeaeaea.a

n factors
where n is the exponent and a is the base. The expressiona"is read “a to the n" power.” An
exponent can be negative as well.

Properties for exponents:

Property 1: a" xa" =a™"
Example 1: a’xa’ =(axa)x(axaxa)=2a’

Property 2: a" -a" =a™"
axaxaxaxaxaxa _ g
axaxaxa

Example 2: a’ +a* =

Property 3: (am)n =a™

12

Example 3: (a3)4 =(axaxa)x(axaxa)x(axaxa)x(axaxa)=a

TENERE It is important to recognize the difference between expressions such as (—2)4and -2*.In
(—2)4, the parenthesis indicate that the exponent applies to the negative sign as well as to the 2,

butin -2 = —(2“), the exponent applies only to the 2. So, (—2)4 =16, whereas —2* =-16.

Some special cases

It can be sown that the three rules above are true for any values of m and n, provided that a =0,
but it is not possible for us to prove this yet. However, by using powers which are whole numbers

we can see how some particular cases will have to go.

axaxaxaxa _
1- gS.gt=fferxaxarxa _ai_gy by rule 2: a®+a*=a""=a
axaxaxa

So we must have: a' =a

4 axaxaxa= 0

2- a*za*=
axaxaxa

So, we must have: a° =1

1 byrule2: a*+a*=a**=a
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axaxa 1
3- a¥+at=————— == byrule2: a®+a*=a**=a
a

axaxaxa

-1

1
So, we must have: a ==
a

1
In fact, more generally, a " = —
a

4- a%xa%:al by rule 1: a' =a

So a% is the number which multiplied by itself gives a
a}/2 means the square root of a
Similarly, a’xa’xa’ =al by rule (1)

So, a% means the cube root of a, or %and a% means then" root of a, or VE

ENIEWE Write the following expressions without negative exponents and then evaluate

Apply the quotient rule
Simplify

Express in radical form
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Apply the product of a product rule
Simplify
Simplify

Werite in radical form

Simplify

Change to exponential form

Apply the quotient rule

Simplify

Write in radical form

Simplify
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Apply the power of a product rule
Simplify

Simplify

Apply the power of a quotient rule

Apply the quotient rule

Substitute X = 256

Write in radical form
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