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Math 9 Lesson 4:  Exponents (solutions) 
- Exponents and Exponent laws with whole-number exponents 
- Includes variable bases 
- 𝟐𝟕 = 𝟐 × 𝟐 × 𝟐 × 𝟐 × 𝟐 × 𝟐 × 𝟐 = 𝟏𝟐𝟖; 𝒏𝟒 = 𝒏 × 𝒏 × 𝒏 × 𝒏 

- Exponent laws ex. 𝟔𝟎 = 𝟏; 𝒎𝟏 = 𝒎; 𝒏𝟓 × 𝒏𝟑 = 𝒏𝟖;
𝒚𝟕

𝒚𝟑 = 𝒚𝟒;  

(𝟓𝒏)𝟑 = 𝟓𝟑 × 𝒏𝟑; (
𝒎

𝒏
)

𝟓
=

𝒎𝟓

𝒏𝟓 ; and (𝟑𝟐)
𝟒

= 𝟑𝟖 

- Limited to whole-number exponents and whole-number exponent  
outcomes when simplified 

- (−𝟑)𝟐 does not equal −𝟑𝟐 
 

1. 𝟐𝟔 

𝟔𝟒  

 

2. Simplify 𝒂 × 𝒂 × 𝒂 × 𝒂 × 𝒂 

𝒂𝟓  

 

3. (−𝟑)𝟒 

𝟖𝟏  

 

4. 𝒏 × 𝒏𝟕 × 𝒏𝟒 

𝒏𝟏𝟐  

 

5. (𝒙𝟓)(𝒙) ∙ 𝒙𝟑 

𝒙𝟗  

 

6. (𝟑𝒙𝟑)
𝟑

  

𝟐𝟕𝒙𝟗  

 

7. (
𝟐

−𝟑
)

𝟑
 

−
𝟖

𝟐𝟕
  

 

8. Simplify 
𝒙𝟓

𝒙𝟑 

𝒙𝟐  

 

9. 𝒙𝒂 ∙ 𝒙𝒃 

𝒙𝒂+𝒃  

 

10. (
𝟐

𝟑
)

𝟑
  

𝟖

𝟐𝟕
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11. (
𝒂

𝒃
)

𝒄
  

𝒂𝒄

𝒃𝒄  

 

12. Evaluate (−𝟓)𝟐 

𝟐𝟓  

 

 

13. Evaluate −𝟓𝟐 

−𝟐𝟓  

 

14. 
𝒙𝟓

𝒙𝟑 ÷
𝒙

𝒙𝟐  

𝒙𝟐 ×
𝒙𝟐

𝒙
  

𝒙𝟑  

 

15. 
𝟓𝒂𝒃𝟑𝒄

𝟏𝟓𝒂𝟑𝒃𝟓 
𝒄

𝟑𝒂𝟐𝒃𝟐  

 

16. 𝒂𝒃 ∙ 𝒂𝒅 ∙ 𝒂 

𝒂𝒃+𝒅+𝟏  
 

17. (
𝟐𝒙𝟐𝒚𝟑

𝒛𝟓 )
𝟑

  

𝟖𝒙𝟔𝒚𝟗

𝒛𝟏𝟓   

 

18. 
(−𝟑)𝟒

(−𝟑)𝟐 × −𝟑𝟐 

(−𝟑)𝟐 × −𝟗  

−𝟖𝟏  

 

19. −𝟐(−𝟐)𝟐 − (−𝟑)𝟐 

−𝟐 × 𝟒 − 𝟗  

−𝟖 − 𝟗 = −𝟏𝟕  

 

20. ((𝟐𝒙𝟐)
𝟑

)
𝟐

  

(𝟖𝒙𝟔)
𝟐

  

𝟔𝟒𝒙𝟏𝟐  

 

21. (𝟐(𝟑𝒂𝟐)
𝟑

)
𝟐

 

𝟒(𝟑𝒂𝟐)
𝟔

  

𝟐𝟗𝟏𝟔𝒂𝟏𝟐   
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22. (−𝟏)𝟐𝟎𝟐𝟒  

1 

 

23. 
(−𝟐)𝟏𝟎𝟎

−𝟐𝟗𝟖   

𝟐𝟏𝟎𝟎

−𝟐𝟗𝟖 = −𝟐𝟐 = −𝟒  

 

24. 𝟏𝟎 + 𝟎𝟏 

𝟏 + 𝟎 = 𝟏  

 

25. 𝟎𝟎 

Undefined 

 

26. (
𝟒𝒑𝟒𝒑𝟔𝒒𝟒

𝟐𝒑𝟖𝒒𝟑 )
𝟑

 

(
𝟐𝒑𝟏𝟎𝒒𝟒

𝒑𝟖𝒒𝟑 )
𝟑

  

(𝟐𝒑𝟐𝒒)
𝟑

  

𝟖𝒑𝟔𝒒𝟑  

 

27. (
(−𝟑)𝟐

(−𝟐)𝟒)
𝟐

 

(
𝟗

𝟏𝟔
)

𝟐
  

𝟖𝟏

𝟐𝟓𝟔
  

 

28. −𝟐 (−
𝟑

𝟒
)

𝟐
+ (−𝟏)𝟑 − (

−𝟐𝟒

(−𝟐)𝟑)
𝟐

  

−𝟐 (
𝟗

𝟏𝟔
) − 𝟏 − (

−𝟏𝟔

−𝟖
)

𝟐
  

−
𝟗

𝟖
− 𝟏 − 𝟒  

−
𝟒𝟗

𝟖
  

 

29. 
𝟐

𝒙
(

𝟑𝒙

𝟐𝒙𝟐)
𝟑

÷
𝟏

𝒙𝟑   

𝟐

𝒙
×

𝟐𝟕𝒙𝟑

𝟖𝒙𝟔 × 𝒙𝟑  

𝟐𝟕𝒙𝟑 ∙ 𝒙𝟑

𝟒𝒙𝟕    
𝟐𝟕

𝟒𝒙
  

 

30. Solve 𝟐𝟕 = 𝟗𝟑𝒙 

𝟑𝟑 = (𝟑𝟐)
𝟑𝒙

  

𝟑 = 𝟔𝒙  
𝟏

𝟐
= 𝒙  
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31. Solve  
𝟑𝟏𝟎

𝟑𝒙 = 𝟑𝒙+𝟏 

𝟑𝟏𝟎−𝒙 = 𝟑𝒙+𝟏  

𝟏𝟎 − 𝒙 = 𝒙 + 𝟏  
𝟗 = 𝟐𝒙  

𝒙 =
𝟗

𝟐
  

 

32. Solve 𝟖𝟏−𝟐𝒙 =
𝟐𝟗

𝟐𝒙 

(𝟐𝟑)
(𝟏−𝟐𝒙)

= 𝟐𝟗−𝒙  

𝟑 − 𝟔𝒙 = 𝟗 − 𝒙  

−𝟔 = 𝟓𝒙  

𝒙 = −
𝟔

𝟓
  

 

33. Challenge:   

a. [
(−𝟑)𝟑

𝟑𝟐 ]
𝟐

− [
(−𝟑)𝟒

𝟑𝟑 ]
𝟏

+ [
(−𝟑)𝟏

𝟑
]

𝟎

 

[
−𝟐𝟕

𝟗
]

𝟐
−

𝟖𝟏

𝟐𝟕
+ 𝟏  

𝟗 − 𝟑 + 𝟏 = 𝟕  

 

b. Solve (
𝟖𝟏−𝟐𝒙

𝟐𝒙+𝟑 )
𝟒

= 𝟐 

(
(𝟐𝟑)

(𝟏−𝟐𝒙)

𝟐𝒙+𝟑 )

𝟒

= 𝟐  

(
𝟐𝟑−𝟔𝒙

𝟐𝒙+𝟑 )
𝟒

= 𝟐  

(𝟐−𝟕𝒙)
𝟒

= 𝟐   

𝟐−𝟐𝟖𝒙 = 𝟐𝟏  

−𝟐𝟖𝒙 = 𝟏  

−𝟏 = 𝟐𝟖𝒙  

𝒙 = −
𝟏

𝟐𝟖
  

 

c. Solve 𝟑𝟐 × 𝟐 + 𝟐𝒙+𝟏 = 𝟑 × 𝟐𝒙  

𝟐𝒙+𝟏 − 𝟑 ∙ 𝟐𝒙 = −𝟐 × 𝟐𝟓  

𝟐𝒙 ∙ 𝟐 − 𝟑 ∙ 𝟐𝒙 = −𝟐𝟔  

𝟐𝒙(𝟐 − 𝟑) = −𝟐𝟔  

−𝟐𝒙 = −𝟐𝟔  

𝒙 = 𝟔  

 


