
3.4 Radical and Rational Exponent Equations  MATH 161  THOMPSON 

1) (-9)2 = 81  -92 = -81    *second one, the negative isn’t squared 

 

2) Evaluate √𝟏𝟎𝟎 and√(−𝟏𝟎)𝟐 = 𝒃𝒐𝒕𝒉 𝒆𝒒𝒖𝒂𝒍 𝟏𝟎 

 

3) √a
n 𝑚

       n is called the index.   

 

4) True or False √(−2)44
=  −2     FALSE  squaring a negative will always positive 

 

5) √81 +  √16 = 9 + 4 = 13   

 

6)  √100 − 36  = √64 =  8   

 

7) √(−𝟑)𝟐 = 𝟑       𝒂
𝒎

𝒏⁄ = √𝒂
𝒏 𝒎

 

 

8) 16
1

2⁄ = 4  * ½ exponent is square root 

 

9) (−27)
2

3⁄   DROP THE NEGATIVE, then put it in your calculator using the  for exponent 

and key and 
5

4
 as a fraction using 𝐴

𝑏
𝑐⁄  key   

10) (
25

64
)

3
2⁄

  
125

512
 put in calculator using A b c key as fractions⁄  

 

11)  

 

 

 

 



12)  √2𝑥 + 3 = 5 square both sides, drops radical on the left  

          2x + 3 = 25 → 2x = 22 → x = 11 

  

13)  √2𝑥 − 4 = −6      NO SOLUTION BECAUSE SQUARE ROOT ≠ NEGATIVE    

 

14)  √2𝑥 − 2
3

+ 5 = −1  →  √2𝑥 − 2
3

= −6      cube both sides 

          2x – 2 = -216 

          2x = -214        x = -107 

 

15)  √𝑥 − 15 = 6  square both sides 

     x - 15 = 36 

     x = 51 

16)  

   NO SOLUTION BECAUSE SQUARE ROOT ≠ NEGATIVE    

 

 

 

 

17) √5𝑥 − 9 − 2 = 2  move -2 to the right 

 √5x − 9 = 4  square both sides 

    5x – 9 = 16  5x = 25  x = 5 

 

 

18)  √𝑥 − 7
3

− 2 = 0  →  √𝑥 − 7
3

= 2   cube both sides 

         x – 7 = 8 

         x = 15 

 



19)  𝑥 = 12√𝑥 Square both sides   𝑥2 = 144𝑥  

         𝑥2 − 144𝑥 = 0     

         x(x-144) = 0 

       x = 0, 144 

20)  √18 − 3𝑥 = 𝑥      square both sides          18 − 3𝑥 =  𝑥2  

              0 = 𝑥2 + 3𝑥 − 18     

             (𝑥 − 3)(𝑥 + 6) = 0   

           x = 3, -6 

          square root can not be a negative number 

           x = 3 

 

21)  𝑥 = 2√2𝑥 − 4      square both sides   𝑥2 = 4(2𝑥 − 4)  

              𝑥2 = 8𝑥 − 16     

             𝑥2 − 8𝑥 + 16 = 0   

             (𝑥 − 4)(𝑥 − 4) = 0   

              x = 4 

22) 2+ √4𝑥 − 3 = 𝑥  move 2 to the right and  

  4𝑥 − 3 = 𝑥 − 2   square both sides  *use FOIL on the right 

     4𝑥 − 3 = 𝑥2 − 4𝑥 + 4     

0=𝑥2 − 8𝑥 + 7   

      (x-7)(x-1)   

  x = 1,7 

 

  CHECK BOTH ANSWERS  

  2+ √4(1) − 3 = (1)  2+ √4(7) − 3 = (7) 

  4 ≠ 1   NO      2+5 = 7  yes   x = 7 

 

 



23) √4(𝑥 + 7) − 4 = 𝑥  move -4 to the right and  

  √4𝑥 + 28 = 𝑥 + 4   square both sides  *use FOIL on the right 

     4𝑥 + 28 = 𝑥2 + 8𝑥 + 16   

      0=𝑥2 + 4𝑥 − 12   

      (x+6)(x-2)   

      x = -6,2 

  CHECK BOTH ANSWERS  −6 + 4 = −2  2 + 4 = 2 

          NO       yes    x = 2 

    square root can not be a negative number 

 

 

24)  (2𝑥 + 2)
1

2⁄ = 8  square both sides    2𝑥 + 2 = 64        

               2𝑥 = 62   

             x = 31  

 

 

25)  (4𝑥 + 1)
1

3⁄ = 5  cube both sides    4𝑥 + 1 = 125        

               4𝑥 = 124 

             x = 31 

 

 

 

 

 

        X1/2  = 0 (X1/2)2 = 40 

         X = 0, 40 

 

26) 



SHORTCUT: 

*raise factored answer  

  to the 4th power 

SHORTCUT: 

*raise factored answer  

  to the 6th power 

27)  𝑦
1

2 − 3𝑦
1

4 + 2 = 0  Let u = 𝑥
1

4 equation u2 -3u + 2 = 0 

                (u-2)(u-1) = 0 

                   u = 1 and u = 2  

            𝑥
1

4 = 1 𝑥
1

4 = 2 

        x = 1  x = 24 = 16 

 

 

28)  𝑥
9

4 − 2𝑥
9

8 + 1 = 0  Let u = 𝑥
9

8 equation u2 -2u + 1 = 0 

                (u-1)(u-1) = 0 

                      u = 1  

            𝑥
9

8 = 1  

              x = 1 

 

29)  𝑥
1

3 + 3𝑥
1

6 − 4 = 0 Let u = 𝑥
1

6 equation u2 + 3u - 4 = 0 

               (u+4)(u-1) = 0 

                  u = -4         and               u = 1  

          𝑥
1

6 = −4    𝑥
1

6 = 1 

                   (-4)6 = 4096         (1)6 = 1 

        plug both in to check: 

           4096
1

3 + 3 ∙ 4096
1

6 − 4=0 1
1

3 + 3 ∙ 1
1

6 − 4 = 0 

         16 ≠ 0     0 = 0 

            X = 1 

  Behaves like √𝑥   

 

 

 



EXTRA EXAMPLES 

A) 

 

 

 

 

 

 

       Look at graph where graphs cross 

        

 

 √𝑥= 6x-5 square both sides 

 x = 36x2 – 60x + 25 𝑥 =
−𝑏±√𝑏2−4𝑎𝑐

2𝑎
 

 0 = 36x2 – 61x + 25       𝑥 =
61±√121

2(36)
=

61±11

72
= 

72

72
= 1    

61−11

72
=

50

72
=

25

36
 

 

 

           Short cut: is 6x – 5: square both  

      and put first # on bottom 

 

 

 

 

 

 

 



B) 

 

 

     3x+7 = 1 3x = -6 x = -2 

 

 

 

 

         

             

           

          pick out graph that matches this 

 

 

    3x + 7 = 0 

         x = -7/3 

C) 

     4x + 97 = (2x-1)2 

     4x + 97 = 4x2 – 4x + 1 

      0 = 4x2 – 8x – 96  divide all by 4 

      0 = x2 – 2x – 24  (x-6)(x+4) = 0 

          x = 6, -4 

 

 

 

 

 



 

   4x + 97 = 0   x = -97/4 

 

          

 

 

 

 

 

D) 

     17x + 2 = (2x-3)2 

     17x + 2 = 4x2 – 12x + 9 

      0 = 4x2 – 29x + 7  use slide and divide  

      0 = x2 – 29x – 28  (x-28)(x+1) = 0 divide by 4 

          x = 7, ¼  

 

 

 

 

             Solve under radical 17x+2=0 

                 x = −
2

17
 

               

 

 

 

 



E) 

           

 

       can’t have negative under the radical  

        

 

 

F)  

 

 

 

 

 

 

 

     Look at graph where graphs cross 

 

 

   If you substitute both in, only the x = 1 works 

    

 

Since intersection is not on an integer unit, we have to solve algebraically 

 √𝑥= 5x-4 square both sides 

 x = 25x2 – 40x + 16  𝑥 =
−𝑏±√𝑏2−4𝑎𝑐

2𝑎
 

 0 = 25x2 – 41x + 16  𝑥 =
41±√81

2(25)
=

41±9

50
 : solve both 

50

50
= 1  

41−9

50
=

16

25
   

 



G) 

 

 

 

 

 

 

 

 

Since intersection is not on an integer unit, we have to solve algebraically 

 √𝑥= -5x + 5 square both sides 

 x = 25x2 – 50x + 25   𝑥 =
−𝑏±√𝑏2−4𝑎𝑐

2𝑎
 

 0 = 25x2 – 51x + 25   𝑥 =
51±√512−4(25)(25)

2(25)
=

51±√101

50
 

 use quadratic equation:  

     If you substitute both in, only the - one works 

 

 

 

       Same but switch the sign 

 

 

 

 

 



H) 

 

 

 

 

 

 

 

 

 

 Since intersection is not on an integer unit, we have to solve algebraically 

 √𝑥
4

 = x5 raise both sides to the 4th power 

 x = x20     

 0 = x20 – x factor out an x 

 0 = x(x19 – 1) X = 0 and 1   

If you substitute both in, both work 

 

 

 

I)  𝑥
5

2 − 2𝑥
5

4 + 1 = 0  Let u = 𝑥
5

4 equation u2 -2u + 1 = 0 

                (u-1)(u-1) = 0 

                    u = 1 then 𝑥
5

4 = 1  

             x = 1 

 

 



J) 𝑥
3

4 − 16𝑥
3

8 + 64 = 0  Let u = 𝑥
3

8 equation u2 -16u + 64 = 0 

                (u-8)(u-8) = 0 

                    u = 8 then 𝑥
3

8 = 8 put in 88/3 

             x = 256 

 

 


