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[ADVANCED FUNCTIONS] 
Chapter 3 (This material is based on Chapter 4 in your text) 

 
COURSE NOTES 

 
 

POLYNOMIAL EQUATIONS AND INEQUALITIES 
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Chapter 3 – Polynomial Equations and Inequalities 
 
Contents with suggested problems from the Nelson Textbook (Chapter 4) 
 
3.1 Solving Polynomial Equations – Pg 57 - 61 
 Pg. 204 – 206 #1, 2, 6 – 8, 10 – 12, 14, 15 
 
3.2 Linear Inequalities – Pg 63 – 66 
 Pg. 213 – 215 #1, 2, 4, 5, 7, 9, 13 
 
3.3 Solving Polynomial Inequalities – Pg 67 – 70 
 Pg. 225 – 228 #2, 5 – 7, 10 – 13 
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3.1 Solving Polynomial Equations 
 
Before embarking on this wonderful journey, it seems to me that it would be prudent to make 
some (seemingly silly) opening statements. 
 

Seemingly Silly Opening Statements 
 

1) Polynomial equations ARE NOT polynomial functions! 
2) Solving any equation MEANS finding a solution (if a solution exists)! 
3) Solving a polynomial equation is ALWAYS equivalent to finding the zeros of some 

polynomial function! 
 
Example 3.1.1    (back to Grade 9) 
 Solve the linear equation 
   3 5 2 5 6x x      

 
 
 
 
 
 
 
 
Example 3.1.2    (remember grade 11?) 
 Solve the quadratic equation 
    25 1 7 2 9x x x      
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Comments about Higher Order Polynomial Equations 
 
  Consider the cubic EQUATION 3 22 5 1 0x x    . 
  Q. How many zeros can this equation have? 
  Ans. 
 
 
 
 
 
   
 
 
  Consider the quartic equation 4 3 24 3 5 3 1 0x x x x     . 
  Q. How many zeros can this equation have? 
  Ans.  
 
 
 
 
 
 

Geometrically speaking, solving a quadratic equation is equivalent to finding the 
zeros of a quadratic function. 
Solving the equation in Example 3.1.2 means the same thing as finding the zeros of 
the function 
 
 
Note further that quadratic functions can have 

2 zeros    1 zero    0 zeros 
 
 
 
 
Thus quadratic equations can have 2 solutions, 1 solution or no solutions! 
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Example 3.1.3 
 Solve the polynomial equation by factoring:  
  34 3 1x x    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Example 3.1.4 
 Solve the equation by factoring: 
  4 3 212 16 11 13 6x x x x      
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Note:  Solving Polynomial 
 Equations requires writing 
 the equation in Standard 
 Form, which is: 
 “polynomial = 0” 
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Back to Example 3.1.4 
 For 3 2( ) 12 4 17 6g x x x x     the possible rational zeros are: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Rational Zero Test 
Consider . 
 We now, when using the factor theorem, will “test for zeros” using 2 steps: 

1) Test for integer zeros using factors of the constant term. 
 

2) Test for rational zeros, where we consider  

 
 
The possible rational zeros are: 
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Class/Homework for Section 3.1 
   
Pg. 204 – 206 #1, 2, 6 – 8, 10 – 12, 14, 15 
Note: for #14a) you may need to ask about “domain 
restrictions” 

Example 3.1.5 
 Solve the equation 33 4 2 0x x   .  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


