
TOPIC B:  POWERS  

WITH RATIONAL EXPONENTS  

Powers is another topic in the BC Pre-Calculus 11 curriculum. Although you may have learned about exponent 

laws since Grade 9, this is the first year that BC math students fully learn the topic of powers which include 

negative exponents and fractional exponents. 

 Positive and negative rational exponents 

 Exponent laws 

 Evaluation using order of operations 

 Numerical and variable bases 

 

1. 2ଵ଴  

1024 

 

2. (−2)ସ 

16  

 

3. −2ସ 

−16  

 

4. 0ଵ + 1଴ 

0 + 1 = 1  

 

5. Enrichment:  0଴ 

Undefined 

 

6. −3(−3)ଶ 

−3 × 9 = −27  

 

7. (−1)ଵଶଷସ 

1   

 

8. 3 ቀ
ଶ

ଷ
ቁ

ଶ
 

3 ×
ସ

ଽ
=

ସ

ଷ
  

 

9. 2ିଷ 
ଵ

ଶయ =
ଵ

଼
  

 

10. ቀ
ଷ

ହ
ቁ

ିଷ
 

ቀ
ହ

ଷ
ቁ

ଷ
=

ଵଶହ

ଶ଻
  

 

11. 
௔య

௔షమ 

𝑎ହ  

 



12. 
௫൫௫ఱ൯

మ
൫௫య൯

௫షభ  

𝑥 × 𝑥ଵ଴ × 𝑥ଷ × 𝑥ଵ = 𝑥ଵହ   

 

13. ቀ
଼௔య௕ఱ

ସ௔మ௕ళቁ
ିଷ

 

ቀ
ଶ௔

௕మቁ
ିଷ

= ቀ
௕మ

ଶ௔
ቁ

ଷ

=
௕ల

଼௔య  

 

14. 
ଶ௫మ௬(ଷ௫௬)షయ

(ସ௫௬షయ)మ  

ଶ௫మ௬

ଵ଺௫మ௬షల(ଷ௫௬)య  

ଵ௬ళ

଼×ଶ଻௫య௬య  

௬ర

ଶଵ଺௫య  

 

15. 𝑥
ೌ

್ = √?
?

 

√𝑥௔್
  

 

16. Evaluate 9
భ

మ 

√9 = 3  

 

17. Evaluate (0.09)ଵ/ଶ 

√0.09 = 0.3  

 

18. Evaluate (−8)
భ

య 

√−8
య

= −2  

 

19. ඥ√𝑥
య

= 𝑥௞.  Find 𝑘 

൫𝑥ଵ/ଶ൯
ଵ/ଷ

= 𝑥ଵ/଺  

𝑘 = 1/6  

 

20. True or False:   

a. √9 = ±3 

False:  √9 = 3 

 

b. Given 𝑥ଶ = 9, 𝑥 = ±3 

True 

 

21. 125ି
మ

య 

(5ଷ)ି
మ

య = 5ିଶ =
ଵ

ଶହ
  

 

22. Convert √8 to a mixed radical 

2√2  

 

23. Convert √243
య

 to a mixed radical 

√3 × 3 × 3 × 3 × 3
య

  



3√9
య

  

 

24. Convert 3√2 to an entire radical 

√2 × 3 × 3 = √18  

 

25. Convert 2√3
ఱ

 to an entire radical 

√3 × 2 × 2 × 2 × 2 × 2
ఱ

  

√96
ఱ

  

 

26. Simplify 𝑥ଶ × 𝑥ଵ/ଶ and express as a mixed radical in the form 𝑎√𝑏 

𝑥ହ/ଶ = √𝑥 𝑥 𝑥 𝑥 𝑥 = 𝑥ଶ√𝑥  

 

27. Simplify 
௫

௫మ/య.  Express your answer in the form 𝑥
ೌ

್ 

𝑥ଵ/ଷ (subtract exponents) 

 

28. Simplify ൫√𝑥ଶయ
൯൫√𝑥ହర

൯ using fractional exponents:  𝑥௔/௕ 

ቀ𝑥
మ

యቁ ቀ𝑥
ఱ

రቁ = 𝑥ଶଷ/ଵଶ   

 

29. Show that 1ିଶ.ହ = 1   

𝐿𝑆 =
ଵ

ଵమ.ఱ =
ଵ

ଵఱ/మ =
ଵ

√ଵఱ
=

ଵ

√ଵ
=

ଵ

ଵ
= 1 = 𝑅𝑆  

 

30. Write 
ଵହల

ଷల  as a single power 

(ଷ×ହ)ల

ଷల =
ଷల×ହల

ଷల = 5଺  

 

31. Solve 
ଷభబ

ଷೣ = 3଺ 

3ଵ଴ି௫ = 3଺  

10 − 𝑥 = 6  

4 = 𝑥  

 

32. Solve 2௫ାଵ = 8ଷିଶ௫ 

2௫ାଵ = (2ଷ)ଷିଶ௫  

𝑥 + 1 = 9 − 6𝑥  

7𝑥 = 8  

𝑥 = 8/7  

 

 

33. Solve 𝑥ଷ/ହ = 2 

ቀ𝑥
య

ఱቁ

ఱ

య
= 2

ఱ

య  

𝑥 = 2
ఱ

య or √2ହయ
= 2√4

య
  

 

34. Solve ቀ
ଶభషమೣ

ଶೣశయ ቁ
ଷ

= 4 

Subtract exponents:  1 − 2𝑥 − (𝑥 + 3) = −3𝑥 − 2  

(2ିଷ௫ିଶ)ଷ = 2ଶ  

2ିଽ௫ି଺ = 2ଶ  



−9𝑥 − 6 = 2  

−8 = 9𝑥  

−
଼

ଽ
= 𝑥  

 

35. Simplify 
൫଴.଺௫షభ൯

షమ

ቀ
మ

ೣ
ቁ

య  

ቀ
ల

భబೣ
ቁ

షమ

ఴ

ೣయ

  

ቀ
ଵ଴௫

଺
ቁ

ଶ
÷

଼

௫య  

ቀ
ହ௫

ଷ
ቁ

ଶ
×

௫య

଼
  

ଶହ మ

ଽ
×

௫య

଼
  

 
ଶହ

଻ଶ
𝑥ହ 

 

36. Evaluate 
(ିଶ)భబబ

ିଶవళ + 8ି
భ

య ÷ 2 

−2ଷ +
ଵ

√଼
య ÷ 2  

−8 +
ଵ

ଶ
×

ଵ

ଶ
  

−8 +
ଵ

ସ
  

−
ଷଶ

ସ
+

ଵ

ସ
= −

ଷଵ

ସ
  

 

37. Simplify ቀ
ିଵ଺௫షమ௬

ଶ௫షయ௬య ቁ
ିଶ/ଷ

 

using positive fractional exponents. 

ቀ
ି଼௫

௬మ ቁ
ିଶ/ଷ

= ቀ
௬మ

(ିଶ)య௫
ቁ

ଶ/ଷ

  

௬ర/య

ସ௫మ/య  

 

38. Challenge:  Show that √𝑥௔್
= ൫ √𝑥

್
൯

௔
 

𝐿𝑆 = 𝑥௔/௕  

𝑅𝑆 = ൫𝑥ଵ/௕൯
௔

= 𝑥௔/௕ = 𝐿𝑆  


