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Using U-Substitution 



Use u-substitution to solve a polynomial 
equation with rational exponents 

 

 
𝑥

2
3 + 𝑥

1
3 − 2 = 0 

Let 𝑥
1

3 = u; then 𝑢2 = 𝑥
2

3 , Rewrite the original equation, with “u”. 

𝑥
2
3 + 𝑥

1
3 − 2 = 0 

𝑢2 + u – 2  = 0 

 (u+2) (u-1) = 0  Solve by factoring and solve for “u”. 

 u=-2    u=1 

Curtis Conrad 



                  u = -2       or       u = 1 

Now, resubstitute 𝑥
1
3 for “u”. 

 𝑢 =   𝑥
1
3 =  −2                    𝑜𝑟                    𝑢 =  𝑥

1
3 = 1 

Cube both sides of the equation so you can isolate “x”. 

(𝑥
1
3)3 = (-2)3 or (𝑥

1
3)3 = (1)3 

  x  = -8            or        x =  1 



Check by evaluating original function for the solutions. 

(−8)
2
3 +  (−8)

1
3 −  2 = 0 

                                     4 − 2 − 2 = 0 

                                                       0 = 0;𝑇𝑟𝑢𝑒  

1
2

3 + 1
1

3 − 2 = 0 

                                                  1 + 1 − 2 = 0 

                                        0 = 0;  𝑇𝑟𝑢𝑒 

X = {-8, 1} 

CHECK 



𝑥4 − 29𝑥2 + 100 = 0 

Substitute    𝑢 = 𝑥2;  𝑢2 = 𝑥4; 

𝑢2 − 29𝑢 + 100 = 0 

Use the Quadratic Formula to Solve. 

𝑢 =
−𝑏 ±  𝑏2 − 4𝑎𝑐

2𝑎
 

a=1; b=-29; c=100 

Gilberto Martinez 

Use u-substitution and the Quadratic 
Formula to solve a quadratic equation 



𝑢 =
−(−29) ±  (−29)2 − 4 1 (100)

2(1)
 

 

𝑢 =
29 ±  841 − 400

2
 

 

𝑢 =
29 ±  441

2
 

 

𝑢 =
29 ± 21

2
 



   
 



4𝑘4 − 13𝑘2 + 9 = 0 

Let 𝑢 = 𝑘2.  Then, 𝑢2 = (𝑘2)2 = k4 

4𝑢2 − 13𝑢 + 9 = 0 

 

Find a, b, and c values for insertion into the quadratic formula; 

a=4;   b=-13;   c=9 

Amy Magana 

Solve Quadratic Equations by using the Quadratic 
formula and the method called U-Substitution 



𝑢 =
−(−13) ±  (−13)2 − 4(4)(9)

2(4)
 

𝑢 =
13 ±  169 − 144

8
 

𝑢 =
13 ±  25

8
 

𝑢 =
13 + 5

8
 𝑜𝑟 𝑢 =

13 − 5

8
 

𝑢 =
18

8
=

9

4
;  𝑢 =

12

8
=  

3

2
 

  



Substitute “k” for “u” in original formula: 

     𝑢 =
9

4
 

 𝑘2 = ± 
9

4
 

     𝑘 = ± 
3

2
 

 


