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         Factor and Remainder Theorems  

       Tutoring Sheet #2 – Solution 
 

1.  Find the remainder of division in each of the following  
 

a. x3 – 3x + 7  by  x – 3  
    R = f(3) = 33 – 3(3) + 7  = 25 

 
b. x3 – 2x2 – 9x + 18   by  x + 3 

 
           R = f(-3) = (-3)3 – 2(-3)2 – 9(-3) + 18 = 0 
 
           Note : x + 3 is a factor.  
 

c. x2 + 3  by 2x – 3  
 

            R = f(3/2) = (3/2)2 + 3  = 21/4  
 

2. Find the remainder R by long division and by the remainder 
theorem:  (2x4 - 10x2 + 30x - 60) ÷ (x + 4) 

 
         Remainder = f(-4) = 2(-4)4 - 10(-4)2 + 30(-4) - 60 = 172 
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3. Use the factor theorem to decide if (x - 2) is a factor of 

         f(x) = 2x5 - 2x4 + 3x3 - 6x2 - 4x + 8. 

         f(x) = x5 - 2x4 + 3x3 - 6x2 - 4x + 8 

         f(2) = (2)5 - 2(2)4 + 3(2)3 - 6(2)2 - 4(2) + 8 = 0 

         Since f(2) = 0, we can conclude that (x - 2) is a factor. 

 

 
4. Let f(x) = x3 − 7x + 6.  Solve the equation f(x) = 0  

    
         f(1) = 13 – 7 + 6 = 0 ⇒x = 1 is a root and (x – 1) is a factor. 
 
         To find the other factor we divide f(x) by (x – 1) 
 
     

0-6 1 1  
-61 1   
6-7 0 1  1  

 
 
 
 
 
 
         Quotient = x2 + x – 6  and remainder = 0  
 
         So, f(x) = (x − 1)(x + 3)(x − 2). For f(x) = 0, x = − 3, 1, 2. 
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   3.  = 0 1834)( 3 −+= xxxf

           Possible rational roots are 
4,2,1

18,9,6,3,2,1
±  

 f(3/2)  = 4(3/2)3 + 3(3/2) – 18 = 27/2 + 9/2 – 18 = 36/2 – 18   
                   = 18 – 18 = 0        

therefore 
2
3

=x  is a root. So 32 −x  is a factor. 
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So ( )( )632321834)( 23 ++−=−+= xxxxxxf  

 
The quadratic quotient will not factor. Using the quadratic    
formula we find that the three roots are 
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