
Rules of Exponents  

Key Points: 

 

• Products of exponential expressions with the same base can be simplified 

by adding exponents.  

 

𝑎𝑚. 𝑎𝑛 = 𝑎𝑚+𝑛 

 

 

• Quotients of exponential expressions with the same base can be simplified 

by subtracting exponents. 
𝑎𝑚

𝑎𝑛
= 𝑎𝑚−𝑛 

 

 

• Powers of exponential expressions with the same base can be simplified by 

multiplying exponents. 

(𝑎𝑚)𝑛 = 𝑎𝑚.𝑛 

 

• An expression with exponent zero is defined as 1. 

 

𝑎0 = 1 

 

• An expression with a negative exponent is defined as a reciprocal. 

 

𝑎−𝑛 =
1

𝑎𝑛
 

 

• The power of a product of factors is the same as the product of the powers 

of the same factors. 

 

(𝑎. 𝑏)𝑛 = 𝑎𝑛. 𝑏𝑛 

 



• The power of a quotient of factors is the same as the quotient of the 

powers of the same factors.  

(
𝑎

𝑏
)

𝑛

=
𝑎𝑛

𝑏𝑛
 

 

• Radicals can be rewritten as rational exponents and rational exponents can 

be rewritten as radicals; the properties of exponents apply to rational 

exponents. 

𝑎1/𝑛 = √𝑎
𝑛

 

 

𝑎𝑚/𝑛 = ( √𝑎
𝑛

)
𝑚

= √𝑎𝑚𝑛
 

 

 

Rules of Exponents Videos 

• The Product Rule of Exponents 

• The Quotient Rule of Exponents 

• The Power Rule of Exponents 

• The Zero Exponent Rule of Exponents 

• The Negative Rule of Exponents 

• The Power of a Product Rule of Exponents 

• The Power of a Quotient Rule of Exponents 

• Simplifying Exponential Expression (combing rules) 

 

 

 

 

 

 

 

 

 

https://mediaspace.minnstate.edu/media/The+Product+Rule+of+Exponents/1_sifcxt36
https://mediaspace.minnstate.edu/media/The+Quotient+Rule+of+Exponents/1_7dwer8ru
https://mediaspace.minnstate.edu/media/The+Power+Rule+of+Exponents/1_m7p2om5e
https://mediaspace.minnstate.edu/media/The+Zero+Exponent+Rule+of+Exponents/1_s5n1j3z0
https://mediaspace.minnstate.edu/media/The+Negative++Rule+of+Exponents/1_3az37b6v
https://mediaspace.minnstate.edu/media/The+Power+of+a+Product+Rule+of+Exponents/1_kh8101e3
https://mediaspace.minnstate.edu/media/The+Power+of+a+Quotient+Rule+of+Exponents/1_iy3xif89
https://mediaspace.minnstate.edu/media/Simplifying+Exponential+Expression+%28combining+rules%29/1_o071s755


Practice Exercises 

 

Simplify each expression and write the answer with positive exponent only: 

 

1.   22. 24 
 

2.   
45

43
 

 

3.   (
𝑎2

𝑏3)
4

 

 

4.   
6𝑎2.𝑎0

2𝑎−4
 

 

5.   
(𝑥𝑦)4

𝑦3
⋅

2

𝑥5
 

 

6.   
4−2⋅𝑥3⋅𝑦−3

2𝑥0
 

 

7.   (
2𝑥2

𝑦
)

−2

 

 

8.   (
16𝑎3

𝑏2 ) ⋅ (4𝑎𝑏−1)−2 

 

 

 

 

 

 

 

 

 

 



Answers:   

 

1.   𝟔𝟒  

 

2.   𝟏𝟔  
 

3.   
𝒂𝟖

𝒃𝟏𝟐
  

 

4.   𝟑𝒂𝟔  

 

5.   
𝟐𝒚

𝒙
   

 

6.    
𝒙𝟑

𝟑𝟐𝒚𝟑
  

 

7.    
𝒚𝟐

𝟒𝒙𝟒
  

 

8.    𝒂   

 


