
P4:  Rational exponents and Radicals 

1. If 𝑥, 𝑦 > 0, then ට ௫షర

଼ଵ௬ఴ

ర
ቀ

√ଷ௫షమ

(√௬)షభቁ
ଶ

= 

 

A) ଵ

௫ఱ௬
 

B) √௬

௫మ
 

C) ଵ

௫௬ఱ
 

D) 𝑥ହ𝑦 

E) ௫
ఱ

௬
 

 

 

2. If 𝑥 > 0, then the expression √௫మయ ඥ√௫

√௫యర , simplifies to 

 

(A) √𝑥
ల  

B) √𝑥
ర  

C) √𝑥
య  

D) √𝑥
ఴ  

E) √𝑥
వ  

  



3. If 𝐴 = √32 − √18, 𝐵 = √54
య

+ √−16
య , and 𝐶 = ඥ(−5)ଵଶభమ

+

ඥ(−3)ଽవ  then (𝐴𝐵)ଷ஼ = 

 

A) 32 

B)  28 

C)  − 30 

D)  30 

E)  36  

 

 

 

 

4.  √12(√50 − √18) = 

 

A) 4√6 

B) 2√3 

C) 3√2 

D) 9√6 

E) 2√6 

  



5. If 𝑥 ≥ 0 and 𝑦 ≥ 0, then ቀ௫భ/మ௬మ

ଶ௬భ/ర ቁ
ସ

⋅ ቀ
ସ௫షమ௬షర

௬మ ቁ
ଵ/ଶ

= 

 

A) ௫௬ర

଼
 

B) ௫
మ௬య

଼
 

C) ௫
మ௬ర

଼
 

D) ௬௫ర

଼
 

E) ௫௬మ

଼
 

 

 

6. ට
ଵ଺(௫ఱ௬ళ௭)మ

௫మ௬௭షల

య
= 

 

A) 2𝑥ଶ𝑦ସ𝑧ଶ ඥ2𝑥ଶ𝑦𝑧ଶయ  

B) 2𝑥ଷ𝑦ଶ𝑧ସ ඥ𝑥ଶ𝑦𝑧ଶయ  

C)  4𝑥ଶ𝑦ସ𝑧ଶ ඥ2𝑥ଶ𝑦𝑧ଶయ  

D)  2𝑥ଶ𝑦ଶ𝑧ଷ ඥ𝑥ଶ𝑦𝑧ଶయ  

E) 𝑥ଶ𝑦ଷ𝑧ସ ඥ𝑥ଶ𝑦𝑧ଶయ   



 

7.  ቀି଼

ଶ଻
ቁ

ିଶ/ଷ
− 2ଵ/଺൫−32ଵ/଺൯ − 3(−3)଴ = 

 

A) ହ
ସ
 

B) ଷ
ଶ
 

C) ଻
ଶ
 

D) 2 

E) ଶଽ

ସ
 

 

 

8. If √𝑥ସఱ
⋅ √𝑥

భబ
= √𝑥௡೘ , then 𝑚 + 𝑛 = 

 

A) 19 

B) 17 

C) 15 

D) 16 

E) 18 

  



9. If 𝑡 − 3𝑥 = 3, then ቀଵଶହೣ

ହ೟ ቁ
ି

మ

య
= 

 

A) 25 

B) 1 

C) ଵ

ଶହ
 

D) 5 

E) 125  

 

 

 

10.  If 𝑥 > 0, 𝑦 > 0 and 
(௬మ)షభ/మ

(ସషభ௫మ௬ర)భ/మ
= 𝐾𝑥ோ𝑦ௌ, then 𝐾 + 𝑅 + 𝑆 = 

 

A) -2 

B) -3 

C) 0 

D) -4 

E) 1 

  



11. The expression ቀିଶర⋅(ଷషమ⋅ଶషభ)మ⋅(ଶగ)బ

ଷషళ⋅(ିଶ)ఱ ቁ
ିଶ/ଷ

= 

 

A) 4/9 

B) 9/4 

C) 3/2 

D) 2/3 

E) −2/3 

 

 

 

12. The expression ඥ54𝑥ସ𝑦଻య
− 5𝑦ඥ16𝑥ସ𝑦ସయ  simplifies to: 

 

A) −7𝑥𝑦ଶ ඥ2𝑥𝑦య  

B) −2𝑥𝑦ඥ2𝑥𝑦య  

C) −13𝑥𝑦ଶ ඥ2𝑥𝑦య  

D) 7𝑥𝑦ଶ ඥ2𝑥𝑦య  

E) 13𝑥𝑦ଶ ඥ2𝑥𝑦య   

  



13. The expression ඥ√64
య

− √0.00032
ఱ  is equal to 

 

A) 1.8 

B) 1.98 

C) 1.9998 

D) 7.8 

E) 6.4 

 

 

 

 

 

 

14. ଵ

|√ଷିଶ|
−

ଽ

√ଷ
= 

 

A) 2 − 2√3 

B) −2 + 4√3 

C) 2 − 4√3 

D) −2 − 2√3 

E) −2 − 4√3 

 

  



15. If 𝑀 =
ଶ

ଵା√ଷି√ଵଶ
 and 𝑁 = 8 ⋅ ට

ଷ

ଵ଺

య
, then 𝑀 + 𝑁 = 

 

A) −1 − √3 + 2√12
య  

B) −2 − √3 + √6
య  

C) 2 − √3 + 2√12
య  

D) −1 − √3 + √3
య  

E) 2 − √3 + √6
య  

 

 

 

 

 

16. The expression ଼÷[(ଶ)(ସ)]ାଵ଴√ଵ.ସସ

(ିଷଶ)
య
ఱ

= 

 

A) −13/8 

B) −7/2 

C) -14 

D) 7/2 

E) 13/8  

  



17. The expression ඥ(𝑥 + 𝑦)ଶ − 4𝑥𝑦 is equal to 

 

A) |𝑥 − 𝑦| 

B) |𝑥 + 𝑦| 

C) 𝑥 − 𝑦 

D) 𝑥 + 𝑦 

E) 𝑥 + 𝑦 − 2ඥ𝑥𝑦 

 

 

 

 

18.  If −5 < 𝑥 < −2, then the expression ||𝑥 + 5| + |𝑥 − 2ห+√𝑥ଶ +

√𝑥ଷయ
ห simplifies to 

 

A) 7 

B) −2𝑥 − 3 

C) 2𝑥 + 3 

D) 3 

E) 2𝑥 + 7 

 

  



19.  (√2 + √16
య

)ଶ is equal to 

 

A) 2 + 4 ⋅ √32
ల

+ 4 ⋅ √4
య  

B) 2 + √16
ల  

C) 2 + 4 ⋅ √4
ల

+ 4 ⋅ √4
య  

D) 2 + √256
య  

E) 2 + 2 ⋅ √32
ఱ

+ √16
వ  

 

 

 

 

 

 

 

20.  𝑥𝑦ଶ ඥ16𝑥଺𝑦ସయ
− 4𝑥ଶ𝑦ඥ128𝑥ଷ𝑦଻య

= 

 

A) −14𝑥ଷ𝑦ଷ ඥ2𝑦య  

B) −16𝑥ଶ𝑦ଷ ඥ2𝑥ଶ𝑦
య  

C) −4𝑥ଶ𝑦ଷ √2𝑥
య  

D) −3𝑥ଶ𝑦ଶ ඥ2𝑥𝑦య  

E) −12𝑥ଷ𝑦ଶ ඥ2𝑥ଶ𝑦
య  

  



21. ቀ
ଶହర௫య

௬మ ቁ

భ

ఴ
ቀ

ସమ௬షఱ

௫మ ቁ

భ

ర
, where 𝑥 > 0 and 𝑦 > 0, simplifies to: 

 

A) ଵ଴

௬
య
మ௫

భ
ఴ

 

B) ଵ଴௬
య
మ

௫
భ
ఴ

 

C) ଵ଴௫
ళ
ఴ

௬
య
మ

 

D) 10𝑥
య

మ𝑦
భ

ఴ 

E) ଵ଴

௬
ళ
ఴ௫

య
మ

  

 

 

22.  ଵ

ඨට(√ଷିଶ)ల
య

= 

 

A)  2 + √3 

  



23. Let 𝑥 > 0 and 𝑦 > 0. If ቀ2𝑥ି
భ

మ𝑦ଶቁ
ଷ

ቀ
ଵ

ଶ
𝑥

భ

ర𝑦ିଵቁ
ଶ

= 𝑚𝑥௣𝑦௤, then 

𝑚 + 𝑝 + 𝑞 = 

 

A) 3 

B) 8 

C) 6 

D) 5 

 

 

 

 

24. Let 𝑥, 𝑦 and 𝑧 be positive real numbers. If ඥ72𝑥ହ𝑦ହ𝑧 −

𝑥ଶ𝑦ඥ8𝑥𝑦ଷ𝑧 = 𝑘𝑥௠𝑦௡ඥ2𝑥𝑦𝑧, then 𝑘 + 𝑚 + 𝑛 = 

 

A)  9 

B)  11 

C) 12 

(D) 8  

  



25.  If ቆ௫మ௬
ష

భ
య

௫
೙
య ௬

భ
య

ቇ

ଷ

=
௫

௬మ
, then 𝑛 = 

 

A) 5 

 

 

 

 

 

 

26. (√3
య

− 2)(√9
య

+ 2√3
య

+ 4) = 

 

A) -5 

 

  



27. Let 𝑥 > 0 and 𝑦 > 0. If 3𝑥𝑦ඥ32𝑥𝑦଺ర
− 4ඥ2𝑥ହ𝑦ଵ଴ర

=

2𝑥𝑦௠ ඥ2𝑥𝑦௡ర , then 𝑚 + 𝑛 = 

 

A)  4 

 

 

 

 

 

 

 

 

 

28. 9 ቀ−
ଶ଻

଺ସ
ቁ

ି
మ

య
−

଺

ହ
÷

ଵ

ହ
= 

 

A)  10 

 

 

  



29.  Let 𝑥 > 0, 𝑦 > 0. Then 𝑥ඥ27𝑥ଷ𝑦ହ − 4𝑦ଶඥ3𝑥ହ𝑦 = 

A) 5𝑥ଶ𝑦ଶඥ3𝑥𝑦 

 

A) −𝑥ଶ𝑦ଶඥ3𝑥𝑦  

 

 

 

 

 

 

 

 

30. If ଼
(௫೙)షభ(௫షభ௬య)మ

(ଶ௫)మ(௫௬మ)షభ
=

ଶ௬೘

௫మ
, then 𝑚 + 𝑛 = 

 

A) -3 

B) 0 

C) -7 

D) 7 

  



31. If 𝑥, 𝑦 > 0, and ቀ ௫

௫ା௬
ቁ

ଵ/ଶ

ቀ
௫

௫ା௬
ቁ

ିଵ
=

(௫ା௬)ೌ

௫್
, then 𝑎 + 𝑏 = 

 

A) 2 

B) 1 

C) 0 

D) 4 

E) 8 

 

 

 

 

 

 

 

32. The expression ଶ

ଶ√ଷି√ଶା√ଵ଼
 simplifies to 

 

A) −√2 − √3 

B) √2 − √3 

C) √2 + √3 

D) −√2 + √3 

E) 2√2 − 2√3 

  



33. Which one of the following statements is TRUE? 

 

A) |𝑎ଶ| = 𝑎ଶ for any real number 𝑎  

B) (𝑎 + 𝑏)ିଵ = 𝑎ିଵ + 𝑏ିଵ for any real numbers 𝑎, 𝑏 ≠ 0 

C) √𝑎ଶ + 𝑏ଶ = 𝑎 + 𝑏  for any real numbers 𝑎, 𝑏 ≠ 0 

D) √𝑎 + 𝑏 = √𝑎 + √𝑏 for any real numbers 𝑎, 𝑏 > 0 

E) ଵ

௔
+

ଵ

௕
=

ଵ

௔ା௕
  for any real numbers 𝑎, 𝑏 ≠ 0 

 

 

 

34. If 𝑥 > 0 and 𝑦 > 0, then 𝑥ଶඥ4𝑥𝑦ଷ − 2𝑦ඥ(−2)ଶ𝑥ହ𝑦 = 

 

A) 𝑥ଶ𝑦ඥ𝑥𝑦 

B) 2𝑥ଶ𝑦ඥ𝑥𝑦 

C) 6𝑥ଶ𝑦ඥ𝑥𝑦 

D) −2𝑥ଶ𝑦ඥ𝑥𝑦 

E) −𝑥ଶ𝑦ඥ𝑥𝑦 

 

 


