
 COLLEGE ALGEBRA    MATH 161   THOMPSON 

Polynomial Equations   
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       Switch the signs (x-2)(x-1)(x+2) 

              graph is BELOW the x-axis NOT including zero  
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      Switch the signs x(x-1)(x+4)2 single x =0 
       graph is ABOVE the x-axis including zero 

       

       graph is BELOW the x-axis including zero 

       including the point x = 4 
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   USE U SUBSTITUTION FOR X  

3) x4 – 10x2 + 9 = 0  factor and take half of 1st exponent 

           u = x2      u2 – 10u + 9 = 0   

                  (u-9)(u-1)=0 

     u = 9, 1 

    x2= 9   x2=1 

    x = ξ9  x = ξ1 

  the solution set is -3,3,-1,1 

 

4)  8x4 – 2x2 - 1 = 0       

   u = x2      8u2 – 2u – 1 = 0   use slide and divide   

            u2 – 2u – 8 = 0          

          (u-4)(u+2)=0     divide both by 8    
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5) x6 – 26x3 - 27 = 0     u=x3  u2-26u-27=0   take half of 1st exponent 

          (u-27)(u+1)=0 set both equal to zero 

              u = -1,27          

         x3 = -1 x3 = 27 

       the solution set is -1,3 

 

6)  (𝑥 + 2)2 + 9(𝑥 + 2) + 14 = 0   u is always the middle term 

        u= x+2      u2+9u+14=0 

           (u+7)(u+2)=0  

       u = -7,-2         PUT X BACK IN FOR U 

          x+2 = -7 and  x + 2 = -2     

        the solution set is -9, -4 

 

7)  (𝑥2 − 2𝑥)2 − 27(𝑥2 − 2𝑥) + 72 = 0   u is always the middle term 

     Let u 𝑥2 − 2𝑥    then the equation in us is  u2-27u+72=0 

              (u-3)(u-24)=0  

         u = 3, 24 

         x2 – 2x = 3 and x2 – 2x = 24 

           x2 – 2x – 3 - 0 and x2 – 2x – 24 = 0 

          (x-3)(x+1)=0     and (x-6)(x+4)=0   

       the solution set is 3, -1, 6, -4 

 

 

8)  (2𝑥 + 4)2 + 4(2𝑥 + 4) + 4 = 0   u is always the middle term 

   u=2x+4   the given equation with correct substitution is   u2+4u+4=0 

*if nothing is in front of the middle term just use u       (u+2)(u+2)=0  

          u = -2 

            2x+4 = -2    

              the solution set is -3 

 



9)  (𝑥 + 8)2 + 10(𝑥 + 8) + 9 = 0   u is always the middle term 

   u=x+8   the given equation with correct substitution is   u2+10u+9=0 

*if nothing is in front of the middle term just use u        (u+9)(u+1)=0  

           u = -9,-1 

            x+8 = -9 and x+8 = -1  

            the solution set is -17, -9 

 

 

10)  2(𝑠 + 7)2 − 13(𝑠 + 7) = 7   u= s+7      2u2-13u-7=0 slide and divide 

                u2-13u-14=0 

               (u-14)(u+1)=0  divide by 2 

           u = 7, 
−1
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           s+7 = 7 and  s+7 = 
−1

2
     

        the solution set is 0, −
15
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11)  𝑦 = (𝑥 + 2)2 − 11(𝑥 + 2) + 28   u= x+2      u2-11u+28=0 

                 (u-7)(u-4)=0  

                   u = 7,4 

           x+2 = 7 and  x+2 = 4  

        x = 5, 2      

       the x-intercepts are  5, 2 
    look at the x-intercepts to find graph 

 

 

 

 

 



12)  6(x+2) +5a(x+2)  Factor out the (x+2) 

          (x+2)(6+5a) 

 

13)  5x(8x6 +9)-4(8x6 +9)   Factor out the (8x6+9) 

         (8x6 +9)(5x-4) 

 

14)  3x2 +4xy + 6x + 8y    Factor by grouping: take GCF from each highlighted part  

 x(3x+4y)+2(3x+4y) then factor out the (3x+4y) 

        (3x+4y)(x+2) 

 

15) 3x2 +3xy - 7x - 7y      Factor GCF from each highlighted part     

 3x(x+y) - 7(x+y)  then factor out the (x+y) 

      (x+y)(3x-7) 
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17) Find real solutions by factoring  x3 – 36x = 0        

 Real solutions means set each  x(x2-36)=0 factor out x first  

             x(x+6)(x-6)=0   factor difference of two squares 

                    x = 0, x+6=0, x-6=0 

         0,-6,6 



18) Find real solutions by factoring  5x3  = 2x2   move everything to the left 

       5x3  - 2x2=0 Factor out x2   

        x2 (5x-2)=0           set each part =0 

           0,
2
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19)  Find real solutions by factoring x3 - 13x2 + 42x = 0  

      x(x2-13x+42)=0  factor out x first then trinomial 

      x(x-7)(x-6)=0   set each part =0 

                    0,6,7 

 

20) Find real solutions by factoring    x3 -  x2 - x + 1 = 0  

Factor GCF from each highlighted part    x2(x-1)- 1(x-1)=0 

        (x2-1)(x-1)=0 

                     (x+1)(x-1)(x-1)=0    

              do not duplicate answers the solution set is -1,1 

 

21)  Find real solutions by factoring  x3 - 8x2 -9x + 72 = 0  

  Factor GCF from each highlighted part x2(x-8) - 9(x-8)=0 

  Factor out the (x-8)        (x2- 9)(x-8)=0 

 Factor difference of two squares     (x+3)(x-3)(x-8)=0    

              do not duplicate answers    the solution set is -3,3,8 

 

22) Find real solutions by factoring 2x3 + 16 = x2 + 32x  move everything to the left 

  Factor GCF from each highlighted part  2x3 – x2 – 32x + 16=0 

 Factor out the (6x-5)          x2(2x - 1)- 16(2x - 1)=0 

           (x2-16)(2x-1)=0   

 Factor difference of two squares  (x+4)(x-4)(2x-1)=0     

                 x+4-0   x-4=0   2x-1=0    

      the solution set -4,4,
1
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