
Simplifying Algebraic Expressions  

Using Properties of Exponents 
 

 
Problems 
 
Simplify each algebraic expression using the properties of exponents. 
 
1. (𝑥8)3 =  𝑥8∗3 = 𝒙𝟐𝟒        
 
 

2.  
𝑎3

𝑏6 
5

=  𝑎
3∗5

𝑏6∗5
 =  𝒂

𝟏𝟓

𝒃𝟑𝟎
  

 
 

3.  
𝑧4

𝑧3 
2

=
𝑧8

𝑧6
=  𝑧8−6 = 𝒛𝟐        

 
 
4.  4𝑥8𝑧4 9 =  49𝑥8∗9𝑧4∗9 = 𝟐𝟔𝟐𝟏𝟒𝟒𝒙𝟕𝟐𝒛𝟑𝟔  

 
 

5.  
4𝑏7

5𝑡3 
6

=  
46𝑏7∗6

56𝑡3∗6
=

𝟒𝟎𝟗𝟔𝒃𝟒𝟐

𝟏𝟓𝟔𝟐𝟓𝒕𝟏𝟖
         

 
 

6.  
3𝑥4𝑧5

9𝑟9𝑝11 
4

=
34𝑥4∗4𝑧5∗4

94𝑟9∗4𝑝11∗4
=

81𝑥16𝑧20

6561𝑟36𝑝44
=   

𝒙𝟏𝟔𝒛𝟐𝟎

𝟖𝟏𝒓𝟑𝟔𝒑𝟒𝟒
 

 
 

7.  
4𝑎8𝑏3𝑐7

6𝑎3𝑏7𝑐12 
2

 =
42𝑎8∗2𝑏3∗2𝑐7∗2

62𝑎3∗2𝑏7∗2𝑐12∗2
=

16𝑎16𝑏6𝑐14

36𝑎6𝑏14𝑐24
=

4

9
𝑎16−6𝑏6−14𝑐14−24 =  

 
4

9
𝑎10𝑏−8𝑐−10 =  

𝟒𝒂𝟏𝟎

𝟗𝒃𝟖𝒄𝟏𝟎
         

 
 

8. 
 𝑥5𝑦4 

2

 𝑥2𝑦 5
=  

𝑥5∗2𝑦4∗2

𝑥2∗5𝑦5
=

𝑥10𝑦8

𝑥10𝑦5
=  𝑥10−10𝑦8−5 =  𝑥0𝑦3 = 1𝑦3 =  𝒚𝟑  

 
 



 
 

9.  
𝑎−8

2𝑎5 
3

=
𝑎−8∗3

23𝑎5∗3 
=

𝑎−24

8𝑎15
=  

1

8
𝑎−24−15 =  

1

8
𝑎−39 =

𝟏

𝟖𝒂𝟑𝟗
         

 
 
 

10.  
4𝑥3𝑦9

2𝑦3  
4

 *  
3𝑥8

𝑥6𝑦4 
2

= 
44𝑥3∗4𝑦9∗4

24𝑦3∗4
∗  

32𝑥8∗2

𝑥6∗2𝑦4∗2
=  

256𝑥12𝑦36

16𝑦12
∗  

9𝑥16

𝑥12𝑦8
=

256∗9𝑥12+16𝑦36

16𝑥12𝑦12+8
=

2304𝑥28𝑦36

16𝑥12𝑦20
= 144𝑥28−12𝑦36−20 = 𝟏𝟒𝟒𝒙𝟏𝟔𝒚𝟏𝟔 


