
Rational Equations  MATH 161  THOMPSON 
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      Does not touch the x-axis 

 

 

      Where the graph is below the x-axis 

 

      Where the graph is above the x-axis 

 

2) 

  

 

 

 

     Crosses the x-axis at -3 

 

 

      Where the graph is below the x-axis 

 

 

      Where the graph is above the x-axis 



3) 

 

 

 

 

 

       Crosses the x-axis 

 

 

     Below the x-axis: between -1 and 1 not including 0 

 

 

 

     Above x-axis: the left of -1 and right of 1 

 

4)  

 

 

 

 

 

5)  

 

    the coefficient is negative so it is all numbers 

 



6)     cross multiply  2x = 3x + 12 

        -12 = x 

 

 

 

7)  

      10z – 80 = -7z  - 49 

      17z = 31 

 

 

 

 

 

 

 

 

 

8)     4x – 6 = 3x + 15 

     x = 21 

 

 

 

9)  

   multiply all by x(x-1)  2x2 + 2x – 6 = 3x2 – 6x 

         0 = x2 – 5x + 1 

 

      quadratic equation 



10)       multiply all by x  14x2 - 45x = 14 

         0 = 14x2 – 45x – 14 

          0 = (7x + 2)(2x – 7) 

 

 

 

 

11)  

    Factor only the TOP to solve(x-4)(x-4) = 0 

 

 

 

 

12)  

      u is always middle term  𝐮 = 𝐱 −
𝟏𝟎

𝐱
  

    

 

 

 

      (u-9)(x+3) = 0  u = 9,-3 

       

      𝑥 −
10

𝑥
= 9   𝑥 −

10

𝑥
= −3 

  multiply all by x  x2 – 10 = 9x  x2 – 10 = -3x 

      x2 – 9x – 10 = 0  x2 + 3x – 10 = 0 

      (x-10)(x+1) = 0  (x+5)(x-2) = 0 

       X = -10,1,-5,2    



13)       u is always middle term not including 3   𝐮 =
𝟏

𝐱+𝟏
 

     u = 
1

𝑥+1
 u2 = 3u + 40 then u2 – 3u – 40 = 0     (u-8)(x+5) = 0 

  

      
1

𝑥+1
= 8   

1

𝑥+1
= −5 

      8x + 8 = 1   -5x – 5 = 1 

      8x = -7   -5x = -6 

      

14)       u = x-1   u2 +8x +15=0       (u+5)(x+3) = 0   

      x-1 = -5   x-1 = -3 

       

 

       make both into fractions 

      

 

15)  

 

 

 

 

 

        Crosses the x-axis 

 

 

16) 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 


