Mathematics with Calculus: Maintenance Assignment N0 3
Factor and Remainder Theorems.

1. Do these long divisions:

(a)  x + 2  )  x3   +  6x2   + 4x  +  3    (b)        x – 3   )  x3    (   x2   (  x   (   1 

__________________________________________________________________
2.  If  f(x)  =  x3  (  5x2  +  2x  +  8

    calculate :    f(1)   =                                         f(2)   =

                        f(4)   =                                         f((1) =    

As a result of the above answers, factorise f(x) = (           ) (            ) (           )

_________________________________________________________________
3. Complete this:  If  f(b) = 0   then …………. must be a factor of  f(x).
__________________________________________________________________
4. Using the factor theorem, show that  (x ( 2) is a factor of  x3 ( 4x2 + x + 6

Find the other two factors of f(x) by first doing this long division:

  x ( 2  )  x3  (  4x2  +  x  + 6  

                                                  f(x)  =   ( x  (  2  ) (                                        )

                                                          =   ( x  (  2  )  (               ) (                    )

5.  Show that  (x +1) is a factor of  f(x) = x3   ​(  4x2  (  x  +  4  and find all the  

     other factors.

___________________________________________________________________
6. Show that  (x ​( 2)  is a factor of  f(x) = 2 x3   +  3 x2  ( 18 x  +  8  and find all the     

    other factors.

___________________________________________________________________
7.  If (x ​( 2) is a factor of x3  + cx2  +  5x  ​(  2    find  c.

___________________________________________________________________
8.   If  (x ​( 1)  is a factor of  x3  + px2  + 5x  ​( 2  find  p.

___________________________________________________________________
9. Complete this :  If f(x) is divided by (x​ ( 1) the remainder is…………………....
____________________________________________________________________
10. Find the remainder when x3 ​+ 5x2  ​( 3x  +  4 is divided by   (x ​( 1)
____________________________________________________________________
11. Find   b   if      x3 ​( 3x2  + bx  ​​( 10    has a remainder of 4 when divided by (x ​( 2)
Mathematics with Calculus: Maintenance Assignment N0 3  ANSWERS

                                       Factor and Remainder Theorems.

1. Do these long divisions:

                    x2  +  4x – 4     r = 11                       x2 + 2x + 5      r = 14
(a)  x + 2  )  x3   +  6x2   + 4x  +  3    (b)        x – 3   )  x3    (   x2   (  x   (   1 

                    x3   +  2x2                                                        x3 –  3x2
                               4x2 + 4x                                                 2x2  ( x 
                               4x2 + 8x                                                 2x2  ( 6x     
                                        -4x  + 3                                                   5x  (  1

                                        -4x – 8                                                    5x  ( 15
                                                 11                                                           14
2.  If  f(x)  =  x3  (  5x2  +  2x  +  8

    calculate :    f(1)   =    6                                   f(2)   =  0
                        f(4)   =    0                                   f((1) =    0
As a result of the above answers, factorise f(x) = ( x ( 2  ) ( x   ( 4 ) (  x   +  1  )
3. Complete this :  If  f(b) = 0   then   ( x ( b)     must be a factor of  f(x).

4. Using the factor theorem, show that  x ( 2 is a factor of  x3 ( 4x2 + x + 6 = f(x)
    f(2) = 8(16+ 2 + 6 = 0 so (x(2) is a factor.
Find the other two factors of f(x) by first doing this long division:


                x2  (  2x  (  3
  x ( 2  )  x3  (  4x2  +  x  + 6  

               x3  (  2x2
                       (2x2 + x 
                      (2x2 + 4x                      f(x)  =   ( x  (  2  ) (   x2 ( 2x  (  3      )

                                (3x + 6                       =   ( x  (  2  )  ( x  + 1  ) (   x  (  3    )

                               (3x + 6 
5.  Show that  x +1 is a factor of  f(x) = x3   ​(  4x2  (  x  +  4  and find all the  

     other factors.

            f((1) = 0 so (x+1) is a factor
             f(x) = (x + 1)( x2 ( 5x + 4) = (x + 1)( x ( 1)( x ( 4) 
6. Show that  x ​( 2  is a factor of  f(x) = 2 x3   +  3 x2  ( 18 x  +  8  and find all the     

    other factors.

    f(2) = 0 so  (x(2) is a factor
    f(x) = (x ( 2)(2x2 +  7x ( 4) = (x ( 2)( 2x  ( 1)( x + 4)
7.  If x ​( 2 is a factor of x3  + cx2  +  5x  ​(  2    find  c.

      f(2) = 0
  so 8 + 4c + 10 ( 2 = 0
                4c            =  ( 16
                  c            = ( 4
8.   If  x ​( 1  is a factor of  x3  + px2  + 5x  ​( 2  find  p.

                          f( 1 ) = 0
        so  1 + p + 5 ( 2 = 0
                             p    =  ( 4
9. Complete this :  If f(x) is divided by (x​ ( 1) the remainder is……f( 1 )
10. Find the remainder when x3 ​+ 5x2  ​( 3x  +  4 is divided by   x ​( 1

      R = f( 1 ) = 1 + 5 ( 3 + 4 = 7
11. Find   b   if      x3 ​( 3x2  + bx  ​​( 10       has a remainder of 4 when divided by x ​( 2

                                   R =   f( 2 ) = 4

                      8 ( 12 + 2b ( 10     = 4

                                    2b             = 18

                                      b             =  9 

