
X(x-1) 
X(x-1) X(x-1) 

3.2 Rational Equations  MATH 1610   THOMPSON 

1)         cross multiply  

    2(2x – 3) = 3(x+ 5) 

        4x – 6 = 3x + 15 

     x = 21 

2) 

     cross multiply  

    10(z - 7) = -7(z + 4) 

        10z - 70 = -7z – 28 

              17z = 42 

     x = 
𝟒𝟐

𝟏𝟕
 

a conditional equation 
A conditional equation has at least one real answer 

Identity equals itself with all real numbers 

An inconsistent equation is an equation that has no solution. 

3)  

     cross multiply  

    4(2x - 5) = 7(x + 1) 

        8x – 20 = 7x + 7 

               x = 27 

4) 

     Multiply all by x(x-1)  

     2x2 + x – 1 = 3x(x-1)  distribute 

       2x2 + x – 1 = 3x2 – 3x  move all to the right 

        0 = x2 -4x + 1 use quadratic equation 
                     √4 · 3 

          
4±√16−4(1)(1)

2(1)
=         

4±√12

2
 

              
4±2√3

2
= 

 𝟐 ± √𝟑 



5)         x                 x-1      x(x-1) 

     Multiply all by x(x-1)  

     5x2 + 2x – 2 = 6x(x-1)  distribute 

       5x2 + 2x – 2 = 6x2 – 6x  move all to the right 

        0 = x2 - 8x + 2 use quadratic equation 
                     √4 · 14 

          
8±√64−4(1)(2)

2(1)
=         

4±√56

2
 

              
4±2√14

2
= 

 𝟐 ± √𝟏𝟒 

 

6) 

       Multiply all by x 

     45x2 - 56x = 45    move 45 to the left 

       45x2 - 56x – 45 = 0   factor 

        (9x + 5)(5x - 9) = 0          

            9x+5=0         5x-9=0 

       −
𝟓

𝟗
,

𝟗

𝟓
 

 

7) 

     Multiply all by x 

     20x2 - 9x = 20    move 20 to the left 

       20x2 - 9x – 20 = 0   factor 

        (5x + 4)(4x - 5) = 0          

            5x+4=0       4x-5=0 

       −
𝟒

𝟓
,

𝟓

𝟒
 

 

 

 



8)      

Solve the top only by factoring 

  x2 – 6x + 9 

   (x-3)(x-3) 

            3 

 

9) 

Solve the top only by factoring 

  x2 – 6x + 9 

   (x-3)(x-3) 

            3 

 

 

 

10)       

 

      u is always the middle term 

     Let u 𝑥 −
18

𝑥
    then the quadratic equation in u is  u2-4u-21=0 

               (u-7)(u+3)=0  

           u = 7, -3 

        𝑥 −
18

𝑥
 = 7 and 𝑥 −

18

𝑥
  = -3 multiply all by x 

           x2 – 18 = 7x and x2 – 18 = -3x 

             x2 – 7x – 18 = 0 and x2 + 3x - 18 = 0 

          (x-9)(x+2)=0     and (x-3)(x+6 )=0   

        the solution set is 9, -2, 3, -6 

 



11) 

 

 

      u is always the middle term 

     Let u 𝑥 −
30

𝑥
    then the quadratic equation in u is  u2-6u-7=0 

               (u-7)(u+1)=0  

           u = 7, -1     

     𝑥 −
30

𝑥
 = 7 and 𝑥 −

30

𝑥
  = -1 multiply all by x 

           x2 – 30 = 7x and x2 – 30 = -x 

             x2 – 7x – 30 = 0 and x2 + x - 30 = 0 

          (x-10)(x+3)=0     and (x-5)(x+6)=0  

       the solution set is 10, -3, 5, -6 

 

 

 

 

12)   
𝟏

(𝒙+𝟒)𝟐 =
𝟏

𝒙+𝟒
+ 56   Use u=

1

x+4
  u2=u+56=0 

         u2-u-56=0 

        (u+7)(u-8)=0 u = -7,8 

         
1

𝑥+4
 = -7 and    

1

𝑥+4
 =8 

        -7x-28=1  8x+32= 1 

             -7x= 29  8x = -31 

             x =  
𝟐𝟗

𝟕
, 

−𝟑𝟏

𝟖
 

 

 



 

13)     Use u=
1

x+8
  u2=2u+48=0 

         u2-2u-48=0 

        (u+6)(u-8)=0 u = -6, 8 

         
1

𝑥+8
 = -6 and    

1

𝑥+8
 = 8 

        -6x-48=1  8x+64=1 

             x =  
𝟒𝟗

𝟔
, 

−𝟔𝟑

𝟖
 

 

 

14)  x-2 – 6x-1 + 8 = 0    Use u= x-1  u2-6u+8=0 

         (u-2)(u-4)=0 u = 2,4 

          x-1 = 2 and  x-1 =4 

         x = 
𝟏

𝟐
, 

𝟏

𝟒
 

 

 

 

15)        Use u= x-1  u2-9u+20=0 

         (u-5)(u-4)=0 u = 5,4 

          x-1 = 5 and  x-1 =4 

         x =  
𝟏

𝟓
, 

𝟏

𝟒
 

 

 

 

 

 



16)     (
𝒗

𝒗+𝟐
)

𝟐
−

𝟑𝒗

𝒗+𝟐
= 10    

        (
𝒗

𝒗+𝟐
)

𝟐
− 3

v

v+2
= 10   Use u=

𝒗

𝒗+𝟐
  u2- 3u=10 

         u2-3u-10=0 

         (u-5)(u+2)=0 u = 5,-2 

        
𝒗

𝒗+𝟐
 = 5 and    

𝒗

𝒗+𝟐
 = -2 

       5v + 10 = v -2v – 4 = v 

          4v = -10               -3v = 4 

         x =  −
𝟏𝟎

𝟒
= −

𝟓

𝟐
  ,  −

𝟒

𝟑
 

 

 

 

17)   (
𝒗

𝒗+𝟐
)

𝟐
+

𝒗

𝒗+𝟐
= 12    

        (
𝒗

𝒗+𝟐
)

𝟐
+

v

v+2
= 12   Use u=

𝒗

𝒗+𝟐
  u2 + u=12 

         u2+ u-12=0 

         (u-3)(u+4)=0 u = 3,-4 

        
𝒗

𝒗+𝟐
 = 3 and    

𝒗

𝒗+𝟐
 = -4 

       3v + 6 = v        -4v – 8 = v 

          2v = - 6               -5v = 8 

         x =−𝟑  ,  −
𝟖

𝟓
 

 

 

 

 



18) 

 

 

 

  Graph crosses at x= -5 but not x= - 4 

 

 

 

 

 

 

Solutions that are not x-intercepts of the graph of f(x)=0 are  
called extraneous solutions. 

 
 

19) 
 
 
 
 
 
 
 

 Graph crosses at x= -7 but not x= - 4 
 
 
  
 
 
 

 
 

Solutions that are not x-intercepts of the graph of  
f(x)=0 are called extraneous solutions. 


