


EXAMPLE 1 The Exponent Zero

Any base raised to an 
exponent of zero 
equals 1.

x0 = 1

Evaluate the following

(a) 20

(b) (– 3)0

*(c) – 30

= 1

= 1

= – 1



EXAMPLE 2 Negative Exponents

SIMPLE STEPS FOR 
EVALUATING BASES 
WITH NEGATIVE 
EXPONENTS

1. Express the base as 
its reciprocal or simply 
“flip the base”; place 
brackets around the new 
base

2. Make the exponent 
positive

3. Raise the top and 
bottom by the exponent.

4. Evaluate

Any base raised to a negative exponent is equal 
to the reciprocal of the base raised to a 
positive exponent.
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Evaluate the following

(a) 2– 4 (b) (– 3)– 2
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EXAMPLE 2 Negative Exponents

SIMPLE STEPS FOR 
EVALUATING BASES 
WITH NEGATIVE 
EXPONENTS

1. Express the base as 
its reciprocal or simply 
“flip the base”; place 
brackets around the new 
base

2. Make the exponent 
positive

3. Raise the top and 
bottom by the exponent.

4. Evaluate

Any base raised to a negative exponent is equal 
to the reciprocal of the base raised to a 
positive exponent.
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Evaluate the following
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EXAMPLE 3 Putting It All Together

Use Exponent Rules to evaluate the following:

(a) 23 × 2– 7 (b)
5
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Add the exponents

Negative exponent
Flip the base
Make exponent 
positive
Raise top and 
bottom by the 
exponent
Evaluate
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Subtract the 
exponents

Any base raised to 
the exponent zero 
equals one (1)



EXAMPLE 3 Putting It All Together

Use Exponent Rules to evaluate the following:

(c) (43)– 1
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Multiply the exponents

Negative exponent
Flip the base
Make exponent 
positive
Raise top and 
bottom by the 
exponent
Evaluate



EXAMPLE 4 Radioactive Decay

A teacher presented his math class 
with the following problem involving 
negative exponents.

The half-life of plutonium-244 is 
every 80 million years.  During each 
half-life, 2-1 of the mass of a sample 
of plutonium-244 decays to a 
different element.  Its decay is 
modelled by the formula 

Mass = Original amount × (2– 1)# of 

half-lives

If the original mass of a sample of 
plutonium-244 was 16 g, determine 
the mass remaining after

a) 80 million years (or _____ half-
lives) # of half lives

= time / time per half life
= 80 / 80
= 1

1
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Multiply the exponents

Negative exponent
Flip base
Make exponent positive
Raise top+bottom by 
exponent and evaluate
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EXAMPLE 4 Radioactive Decay

A teacher presented his math class 
with the following problem involving 
negative exponents.

The half-life of plutonium-244 is 
every 80 million years.  During each 
half-life, 2-1 of the mass of a sample 
of plutonium-244 decays to a 
different element.  Its decay is 
modelled by the formula 

Mass = Original amount × (2– 1)# of 

half-lives

If the original mass of a sample of 
plutonium-244 was 16 g, determine 
the mass remaining after

a) 80 million years (or _____ half-
lives) # of half lives

= time / time per half life
= 80 / 80
= 1

1

liveshalfofamtOriginalMass  #1)2(
11)2(16 Mass

)2(16 11Mass
1216 Mass

2

1
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8Mass

Multiply the exponents

Negative exponent
Flip base
Make exponent positive
Raise top+bottom by 
exponent and evaluate

There will be 8 grams
remaining after 80 million 
years



EXAMPLE 4 Radioactive Decay

A teacher presented his math class 
with the following problem involving 
negative exponents.

The half-life of plutonium-244 is 
every 80 million years.  During each 
half-life, 2-1 of the mass of a sample 
of plutonium-244 decays to a 
different element.  Its decay is 
modelled by the formula 

Mass = Original amount × (2– 1)# of 

half-lives

If the original mass of a sample of 
plutonium-244 was 16 g, determine 
the mass remaining after

b) 320 million years (or _____ half-
lives) # of half lives

= time / time per half life
= 320 / 80
= 4

4
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Multiply the exponents

Negative exponent
Flip base
Make exponent positive
Raise top+bottom by 
exponent and evaluate
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EXAMPLE 4 Radioactive Decay

A teacher presented his math class 
with the following problem involving 
negative exponents.

The half-life of plutonium-244 is 
every 80 million years.  During each 
half-life, 2-1 of the mass of a sample 
of plutonium-244 decays to a 
different element.  Its decay is 
modelled by the formula 

Mass = Original amount × (2– 1)# of 

half-lives

If the original mass of a sample of 
plutonium-244 was 16 g, determine 
the mass remaining after

b) 320 million years (or _____ half-
lives) # of half lives

= time / time per half life
= 320 / 80
= 4

4

liveshalfofamtOriginalMass  #1)2(
41)2(16 Mass

)2(16 41Mass
4216 Mass

16

1
16Mass

1Mass

Multiply the exponents

Negative exponent
Flip base
Make exponent positive
Raise top+bottom by 
exponent and evaluate

There will be 1 gram
remaining after 320 million 
years



Homework:

Page 367 – 371 
#1 – 7, 8acegik, 9, 10, 12 


