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4.6  Applying the Laws of Exponents 
 

Exponents laws that were developed for integral bases can also be applied to variable 
bases. The only difference is that the expression cannot be evaluated until a value for the 
variable is known. When simplifying expressions involving multiple exponent laws, you 
should consider the following guidelines: 
 

1.   Simplify the expression inside the brackets.  

2.   Remove the brackets by applying the exponent laws for products of powers,  

       quotients of powers, or powers of powers.  

3.  Write the simplest expression using positive exponents. 
 
Exponent Laws: 
 

Product of Powers:   𝑎𝑚 ∙ 𝑎𝑛 = 𝑎𝑚+𝑛 

Quotient of Powers:  𝑎𝑚 ÷ 𝑎𝑛 = 𝑎𝑚−𝑛, 𝑎 ≠ 0 

Power of Power:  (𝑎𝑚)𝑛 = 𝑎𝑚∙𝑛 

Power of a Product:  (𝑎𝑏)𝑚 = 𝑎𝑚𝑏𝑚 

Power of a Quotient:  (
𝑎

𝑏
)

𝑚

=
𝑎𝑚

𝑏𝑚 , 𝑏 ≠ 0 

 
Example 1: 
Simplify: 
 

(A) (𝑥3𝑦2)(𝑥2𝑦−4)   (B) 
10𝑎5𝑏3

2𝑎2𝑏−2
 

 
 
 
 
 
 
 
 
 
 
 
 
 



 

(C) 𝑚4𝑛−2 ∙ 𝑚2𝑛3    (D) 
6𝑥4𝑦−3

14𝑥𝑦2
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 (E) 
(𝑡2)3

𝑡−3
     (F) 

2𝑥(3𝑥𝑦)2

6𝑥𝑦3
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Example 2: 
A sphere has a volume of 1250 cm3.  What is the radius of the sphere to the nearest 
centimetre? 
 
 
 
 
 
 
 
Example 3: 
Simplify: 
 

(A)  (
2𝑎3𝑏−2

8𝑎2𝑏7 )
−2

    (B) 
(𝑥−2𝑦3)

−4

(𝑥3𝑦−2)
3  

 
 
 
 
 
 
 
 
 
 
 
 
 
 



Example 4: 
Determine the side length of a square with area 144𝑥4𝑦6. 
 
 
 
 
 
 
 
Example 5: 
Identify the errors in each solution: 
 
(A)     (B)    (C)    
 
 
 
 
 
 
 
 
 
 
 
 
 
Example 6: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Textbook Questions: page 241 – 243, #3 – 19, 21    


