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Properties of Exponents 

 Property Example 

For any positive integer 𝑛, 

where 𝑎 is the base and 𝑛 is the exponent: 

𝑎𝑛 = 𝑎 ⋅ 𝑎 ⋅ 𝑎 … 𝑎 23 = 2 ⋅ 2 ⋅ 2 = 8 

Exponent of 1: 𝑎1 = 𝑎 51 = 5 

Exponent of zero:  𝑎0 = 1 60 = 1 

Exponent of  −1: 
𝑎−1   =

1

𝑎1
  =

1

𝑎
 9−1 =

1

9
 

1

𝑎−1
  = 𝑎1   = 𝑎 

1

3−1
   = 31   = 3 

Negative exponents:  
𝑎−𝑛 =

1

𝑎𝑛
 2−3    =

1

23
  =

1

8
 

1

𝑎−𝑛
= 𝑎𝑛 

1

2−3
   = 23    = 8 

𝑎−𝑚

𝑏−𝑛
=

𝑏𝑛

𝑎𝑚
 

2−4

5−3
   =

53

24
   =

125

16
 

Product Rule: 𝑎𝑚 ⋅ 𝑎𝑛 = 𝑎𝑚+𝑛 42 ⋅ 43    = 42+3   = 45   = 1024 

Raising a product to a power: (𝑎𝑏)𝑛 = 𝑎𝑛 ⋅ 𝑏𝑛 (3𝑥)4    = 34 ⋅ 𝑥4   = 81𝑥4 

Quotient Rule:  𝑎𝑚

𝑎𝑛
= 𝑎𝑚−𝑛 

47

43
   = 47−3   = 44   = 256 

43

47
   = 43−7   = 4−4   =

1

44
   =

1

256
 

 

                          or 

 

43

47
   =

1

47−3
   =

1

44
   =

1

256
 

Raising a quotient to a power:  
(

𝑎

𝑏
)

𝑛

=
𝑎𝑛

𝑏𝑛
 (

2

3
)

4

  =
24

34
  =

16

81
 

Power Rule: (𝑎𝑚)𝑛 = 𝑎𝑚𝑛 (53)4   = 53⋅4   = 512 

 

𝑛 factors  

(when 𝑎 ≠ 0 ) 

(when 𝑎 ≠ 0 ) 

(when 𝑎 ≠ 0 ) 

(when 𝑎 ≠ 0 ) 

(when 𝑏 ≠ 0 )   
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Example 1: Simplify   (4𝑥𝑦3)2 

Step 1: Distribute the exponent outside the parenthesis 

             (4𝑥𝑦3)2    = 42𝑥2𝑦6    = 16𝑥2𝑦6 

Example 2: Simplify 
32𝑥−5𝑦−1𝑧2

4𝑥−2𝑦8
 

Step 1: Flip the negative exponents 

 
32𝑥−5𝑦−1𝑧2

4𝑥−2𝑦8
    =

32𝑥2𝑧2

4𝑥5𝑦𝑦8
  

Step 2: Combine like terms and reduce fractions 

 32𝑥2𝑧2

4𝑥5𝑦𝑦8
   =

8𝑧2

𝑥(5−2)𝑦(1+8)
    =

8𝑧2

𝑥3𝑦9
 

Properties of Rational (Fractional) Exponents 

 Property: Example: 

Power of  1/2   (square root) 𝑎1/2 = √𝑎  91/2   = √9   = 3 

Power of 1/3   (cube root) 𝑎1/3 = √𝑎 
3

 81/3   = √8 
3

  = 2 

Power of 1/𝑛   (𝑛th root) 𝑎1/𝑛 = √𝑎 
𝑛

 51/7   = √5 
7

 

Power of 𝑚/𝑛   𝑎𝑚/𝑛    = √𝑎𝑚𝑛
  = ( √𝑎 

𝑛
 )

𝑚
 73/5    = √735

    or   (√7 
5

 )
3
 

Negative Exponent 
𝑎−𝑚/𝑛 =

1

𝑎𝑚/𝑛
 7−2/5    =

1

72/5
  =

1

√725  
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Properties of Radicals 
 Property: Example: 

If  𝑛  is odd: √𝑎𝑛 
𝑛

= 𝑎 √(−5)3 
3

= −5 

If  𝑛  is even: √𝑎𝑛 
𝑛

= |𝑎| √(−5)4 
4

= 5 

                                          √𝑎
2

= √𝑎 

 √𝑎2 = |𝑎| √(−5)2 = 5 

 √𝑎𝑚𝑛
= ( √𝑎

𝑛
 )

𝑚
 √823

= (√8
3

 )
2

 = (2)2  = 4 

 √𝑎
𝑛

⋅ √𝑏
𝑛

= √𝑎𝑏
𝑛

 √3 ⋅ √5   = √15 

 
√ 

𝑎

𝑏
 

𝑛
=

√𝑎
𝑛

√𝑏
𝑛   √

25

9
   =

√25

√9 
   =

5

3
 

 
√ √𝑎 

𝑛
 

𝑚

= √𝑎 
𝑚𝑛

 √√𝑎 
3

 
4

= √𝑎 
12

 

 


