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 Section 2.7:  Polynomial and Rational Inequalities 
1)
Objective 1:  Solve Polynomial Inequalities.
a.
Given a polynomial function f (x), a polynomial inequality in standard form looks like:



f (x) < 0
f (x) > 0
f (x) ≤  0
f (x) ≥  0
b.
Example 1:  Solve 3x2 + 16x  ≥  -5
Step 1.
Write the inequality in standard form.  (0 on the RHS)
Step 2.
Solve the equality  f (x) = 0  for real zeros of  f .  These zeros are called boundary points.

Step 3.
Divide the number line into intervals defined by the boundary points.  Endpoints of the intervals are open if the problem is a strict inequality (< or >); endpoints are closed if equality is included (≤  or ≥ ).
Step 4.
Create a test chart using the intervals from Step 3, picking a number within each interval to substitute into the original inequality and then form a conclusion as to whether the interval is part of the solution or not.

	Test Interval
	Test Point
	Substitution into original inequality
	Conclusion

	
	
	
	

	
	
	
	

	
	
	
	


Step 5.
Write out the solution set, which consists of the intervals for which you have a true conclusion.  Be careful about including endpoints of intervals.
c.
Graphically, you are finding where the graph defined by  y = 3x2 + 16x  is above or on the line  y = -5   or   where    y = 3x2 + 16x + 5  is above the x-axis.  
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2)
Objective 2:  Solve Rational Inequalities.
This is similar to 1) above except you now have a fraction with polynomials in the numerator and denominator instead of just a polynomial function.
a.
A rational inequality in standard form looks like:

	 P(x)
	 <  0
	
	 P(x)
	 >  0
	
	 P(x)
	≤   0
	
	 P(x)
	≥   0

	 Q(x)
	
	
	 Q(x)
	
	
	 Q(x)
	
	
	 Q(x)
	


b.
Example 2:  Solve  5/(x – 3)  ≤  5
Step 1.
Rewrite as a single fraction on the LHS and 0 on the RHS.

Step 2.
Find the zeros of the numerator and denominator; these are the boundary points.
Step 3.
Divide the number line into intervals defined by the boundary points.  Denominator boundary points are always open.
Step 4.
Create a test chart using the intervals from Step 3, picking a number within each interval to substitute into the original inequality and then form a conclusion as to whether the interval is part of the solution or not.

	Test Interval
	Test Point
	Substitution into original inequality
	Conclusion

	
	
	
	

	
	
	
	

	
	
	
	


Step 5.
Write out the solution set, which consists of the intervals for which you have a true conclusion.

c.
Graphically, you are finding is where the graph of  y = 5/(x – 3)  lies on or below the line  


y = 5   or   where y = 5/(x – 3) – 5  lies on or below the  x-axis..
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3)
Objective 3:  Solve problems Modeled by Polynomial or Rational Inequalities.
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