
MHF4UI  Unit 1: Day 1 

Date:_____________     UNIT 1:  EQUATIONS  
                                      Polynomial, Rational, Radical & Absolute Value  
                                   

1.1 Review of Factoring Techniques 
 

Factor each of the following completely: 

1.  Common Factor 

     a)  23 164 xx       b)  )12(6)12(2 2  xxxx  

 

 

 

 

2.  Trinomial Factoring 

     a)  202  xx      b)  96 24  xx  

 

 

 

     c)  22 246 baba      d)  12228 2  xx  

 

 

 

 

3.  Difference of Squares            Recall:  ))((22 bababa   

     a)  
622 1625 zyx       b)  481 x  

 

 

 

     c)  
22 )1(25)2(36  xx     d)  3613 24  ww  

 

 

 

 

 

4.  Factor by Grouping 

     a)  byaybxax      b)  284 23  xxx  

 

 

 

 

 

     c)  aba 6922      d)  912416 22  yyx  

 

 

 

 

 

 

 

 

 

HW.  Exercise 1.1 



MHF4UI  Unit 1: Day 2 

Date:_____________       1.2  Solving Linear Inequalities & Quadratic Equations 
 

Solving Linear Inequalities 

 

1. Interpret each graphed solution using i) set notation and ii) interval notation. 

 

    a)          x                                  b)             x 
                 -1      0     1     2    3     4     5    6                   -4    -3    -2   -1    0     1     2     3                              

 

        i) _____________________________        i) _____________________________ 

 

       ii) _____________________________       ii) _____________________________ 

 

 

    c)          x                                  d)             x 
                 -1      0     1     2    3     4     5    6                   -4    -3    -2   -1    0     1     2     3 

 

        i) _____________________________        i) _____________________________ 

 

       ii) _____________________________       ii) _____________________________ 

 

 

2.  Solve each of the following inequalities and graph the simplified solution on a number line. 
             

     a)  1)2(632  xx     b)  5123  x    

 

 

 

 

 

 

      
          x                   x 

 

 

     c)  
2

5

2
1 

x
    or    

2

1

4
1 

x
   d)  02 x    and   xx 2)2(   

 

 

 

 

 

 

                                                                  x           x 

                            

 

 

 
  The simplified solution of                 graphed is:    The simplified solution of                graphed is: 

 

 

           x                  x 

            

● ○ 

 

● ● ○ ○ 

 



Solving Quadratic Equations by Factoring     Recall:  A quadratic equation is of the form  

    02  cbxax  . 

3.  Solve by factoring. 

     a)  02062 2  xx     b)  242025 tt                       c)  0
63

2


xx

 

 

 

 

 

 

      

 

 

 

Solving Quadratic Equations Using the Quadratic Formula    

               If 02  cbxax  then 
a

acbb
x

2

42 
 . 

    A complex number is of the form bia  , where a and b are real 

     numbers and i is the imaginary unit. 

 

    In Complex Numbers 1i & 12 i                                          

       so  25                        and   72  

 

 

 

4.  Solve using the quadratic formula, Cy . Answer in simplified radical form if appropriate.  

     a)  
252 yy               b)  2)2(311)1(6  tt              

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

      

 

 

 

 

 

 

 

HW.  Exercise 1.2 

     Recall: 

         



MHF4UI  Unit 1: Day 3 

Date:________________       1.3  Division of Polynomials                                           

 

Long Division and the Division Statement 

 

Ex. 1.  For each of the following, perform long division and write the division statement, where  

           remainderquotientdivisordividend   or  )()()()( xrxqxdxf  . 

            a)  Divide 579 by 8    b)  Divide 1072  xx  by 3x  

 

 

 

 

 

 

 

 

 

 

 

Ex. 2.  Divide and express each answer using a division statement, where )()()()( xrxqxdxf  . 

 Factor fully if the remainder is 0.         

 a)  )52()2043296( 23  xxxx       b)   32)4639( 223  xxxx  

 

 

           

 

 

 

 

 

 

 

 

 

 

 

 

 

Ex. 3.  The volume, V, in 3cm , of a rectangular box is given by 8147 23  xxxV . 

            If the height, h, in cm, is given by 1x , determine expressions for the other dimensions. 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Ex. 4.  For 8)15)(12()( 2  xxxxf ,  
 

           a)  the linear divisor, )(xd       b)  the quotient, )(xq  

   

           c)  the remainder, )(xr                  d)  the polynomial function (dividend)  
 

               )(xf  

 

 

 

 

Long Division and Mixed Rational Form 

 

Ex. 5.  For each of the following, perform long division and write in mixed rational form, where  

          
divisor

remainder
quotient

divisor

dividend
         or          

)(

)(
)(

)(

)(

xd

xr
xq

xd

xf
 . 

            a)  
12

827
                    b)  

13

1076 2





x

xx
  

 

 

 

 

 

 

 

 

 

 

 

 

  

Ex. 6.  Divide and express each answer in mixed rational form, where 
)(

)(
)(

)(

)(

xd

xr
xq

xd

xf
 . 

           a)  
1

3

x

x
        b)  

x

xx





2

)3)(43(
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

HW.  Exercise 1.3  



MHF4UI  Unit 1: Day 4 

Date:________________            1.4  The Remainder Theorem                                           

 

Recall Long Division with Polynomials 

 

 
 

1. a.  For the function 9)( 23  xxxf ,                 2.  a.  For the function 123)( 23  xxxxf , 

         use long division to divide                 use long division to divide 

         )9( 23  xx  by )2( x .                )123( 23  xxx  by )1( x . 

 

 

 

 

 

 

 

 

 

 

 

 

   b.  What is the remainder?            b.  What is the remainder? 

 

   c.  What is the value of )2(f ?                                        c.  What is the value of )1(f ? 

 

 

 

 

 

Based on these examples, complete the following statement: 

 

When )(xf  is divided by )2( x , then the remainder )(fr  . 

When )(xf  is divided by )1( x , then the remainder )(fr  . 

When )(xf  is divided by )( ax  , then the remainder )(fr  . 

When )(xf  is divided by )12( x , then the remainder   fr  . 

When )(xf  is divided by )25( x , then the remainder  fr  . 

 

 

 
                

When a function  is divided by a divisor , producing a quotient  

and a remainder , then , where the degree of  

is less than the degree of . 

    Remainder Theorem: i) When a polynomial  is divided by , the remainder  

           is . 

 

       ii) When a polynomial  is divided by , the remainder  

           is . 

 



Ex. 1.  Without using long division, determine the remainder when 6342 23  xxx  is  

            divided by 2x .     

 

 

 

 

 

 

 

 

Ex. 2.  Find the remainder when 332 23  xxx  is divided by 23 x .   

            Use the Remainder Theorem. 

 

 

 

 

 

 

 

 

 

Ex. 3.  When 61723  xkxx  is divided by 3x , the remainder is 12.  Find the value of k. 

 

 

 

 

 

 

 

 

 

 

 

Ex. 4.  When the polynomial 73)( 23  dxcxxxf  is divided by 2x , the remainder is 3 . 

 When )(xf  is divided by 1x , the remainder is 18 .  What are the values of  c and d? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

HW.  Exercise 1.4  



MHF4UI  Unit 1: Day 5 

Date:______________    1.5  The Factor Theorem and Sum & Difference of Cubes           
  

 

 

 

 

 

 

 

 

Ex. 1.  a) If )2( x  is a factor of )(xf , then )2(f    

      

 b) If 0)1( f , then a factor of )(xf  is  

 

Ex. 2.  Is )3( x  a factor of 925 23  xxx ? 

 

 

 

 

 

 

 

Ex. 3.  Determine the value(s) of k so that )4( x is a factor of kxxkx 416223  . 

 

 

 

 

 

 

 

 

 

 

 

Ex. 4.  Completely factor the following polynomials. 

 a)  15133 23  xxx  

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

THE FACTOR THEOREM:   is a factor of  if and only if  

    ie.  If   is a factor of  then  

       or 

          If   then  

Note:  If the leading coefficient of the polynomial is 1 then a is a factor of the constant term. 



 

 b)  1243 23  xxx  

 

 

 

 

 

 

 c)  273 x  

 

 

 

 

 

 

 

 

 

 

 

 

 

Factoring the Sum and Difference of Cubes:     ))(( 2233 babababa   

         & 

       ))(( 2233 babababa   

 

Ex. 5.  Factor the following using the formulas for factoring the sum and difference of cubes. 

 a)  273 x           

 

 

 

 

 

 

  b)  
33 25016 yx       

 

 

 

 

 

 

 

 

            c)  646 x  

 

 

 

 

 
 

 

 

 

 
 

HW.  Exercise 1.5   



 

MHF4UI  Unit 1: Day 6 

Date:______________     1.6  The Extended Factor Theorem  

 

      

                                                   Factoring the Sum and Difference of Cubes 
      

                                                    33 ba                                                           

         

        33 ba  

 

 

 

Ex. 1.  Completely factor each of the following. 

            a)  
64 216125 xyx        

 

 

 

 

 

 

 

 

            b)  
33 )4()12(  xx  

 

 

 

 

 

 

 

 

 

 

 

             c)  64
27

1 9 x  

 

 

 

 

 

 

 

 

             d)  2158 36  xx  

 

              

 

 

 

 

 

 

  Recall:     



     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ex. 2.  Write the binomial factor that corresponds to the polynomial )(xf  if: 

            a)  0
2

1









f       b)  0

5

2









f     

 

 

 

 

Ex. 3.  If 642 23  xkxx  is divisible by 32 x , what is the value of k. 

             

 

 

 

 

 

 

 

 

 

 

 

Ex. 4.  Completely factor each of the following.   

            a)  3452 23  xxx  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

             THE EXTENDED FACTOR THEOREM: 

       is a factor of  if and only if  

 ie.  If   is a factor of  then  

   or 

       If   then  is a factor of  

            b is a factor of the constant term of  

            a is a factor of the leading coefficient of  



              b)  16128 23  xxx  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

               c)  25469 234  xxxx   

 

      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

HW.  Exercise 1.6  
Unit 1 Part I Test covers Days 1 to 6 

HW.  Part I Review 1.1 to 1.6 


