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8.2 Rational Exponents 
 

Notation: √𝑥𝑥𝑛𝑛 = 𝑥𝑥
1
𝑛𝑛        and generally √𝑥𝑥𝑚𝑚𝑛𝑛 = � √𝑥𝑥𝑛𝑛 �

𝑚𝑚
= 𝑥𝑥

𝑚𝑚
𝑛𝑛    

 

The index of the radical becomes the denominator of the rational exponent. 
 

Example 1: Change from radical to exponential form (or the other way around) and simplify 
if possible. 

 

a) √5 =      b) √23 =    c) √325 = 
 
d) √254 =     e) �16𝑥𝑥4𝑦𝑦2 =   
 

f) ��𝑥𝑥𝑦𝑦23 �
5

=    g) 𝑥𝑥
2
7 =   h) (3𝑥𝑥)−

2
5 =  

 

i) 3𝑥𝑥−
1
2 =     j) (𝑥𝑥 + 2𝑦𝑦)

2
3 = 

 
 

Example 2: Evaluate. (Hint: It is helpful to change numbers into powers of prime 
numbers, if possible)  

 

a) 8−
1
3 =      b) −64

2
3 =    

 

c) (−125)−
1
3 =     d) �16

81
�
−34 = 

 
 

Example 3: Simplify. Assume that all variables are positive. Leave your answer in a 
simplified radical form. (Hint: convert to rational exponents first.) 

 
 

a) √510 =      b) √𝑥𝑥186 =     
 
c) �𝑦𝑦24 =      d) √𝑎𝑎 ∙ √𝑎𝑎23 =    
 

e) �√23 =       f) √𝑥𝑥4

√𝑥𝑥5 = 
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Example 4: Simplify. Assume that all variables are positive. Leave your answer with 

positive exponents. 
 

a) 𝑥𝑥
2
5 ∙ 𝑥𝑥−

3
4 =     b) 

𝑎𝑎
1
3

𝑎𝑎−
1
4∙𝑎𝑎

2
3

=  

 

c) � 𝑝𝑝−
1
4∙𝑞𝑞−

3
2

3−1∙𝑝𝑝−2∙𝑞𝑞−
3
2
�
−2

=  

 
 

d) 7𝑦𝑦
8
5 �𝑦𝑦−

8
5 − 3𝑦𝑦−

3
5� = 

 
 
Example 5: Simplify. Assume that all variables are positive. Leave your answer in a 

simplified exponential form. 
 

a) ��√𝑥𝑥43 =      b) 
�𝑥𝑥54

√𝑥𝑥23 =  

 
 

Example 6: Find the domain of the function 𝑓𝑓(𝑥𝑥) = (𝑥𝑥 + 1)
1
2(𝑥𝑥 − 2)−

1
3. 


