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Assignment 7.1: Solving Polynomial and Rational Inequalities  


Complete the following problems. Be sure to show all work.  

1) Find the vertical asymptotes, if any, of each rational function.
a. 
 
x+2=0
x=-2
b. 
 
x2+7x+12 =0
x2+3x+4x+12 =0
x(x+3) +4(x+3) =0
(x+4) (x+3) =0
x=-4, x= -3
c. 

x2+1 =0
x2= -1
no zeros in the denominator
NO Vertical Asymptotes

2) Find the horizontal asymptotes, if any, of each rational function.
a. 

The horizontal asymptote, y= numerator’s leading coefficient/denominator’s leading coefficient.
y= 2/1
y=2
b. 
 
The numerator contains a 2nd degree polynomial while the denominator contains a 1st degree polynomial.
Since the polynomial in the numerator is a higher degree than the denominator, there is NO horizontal asymptote.
c. 
 
The numerator contains a 2nd degree polynomial while the denominator contains a 3rd degree polynomial.
Since the polynomial in the numerator is a lower degree than the denominator, the horizontal asymptote is located at y=0.
3) Sketch the graph of the following rational functions.
a. 

[image: ]
b. 


[image: ]

4) Solve each inequality. Give each solution in interval notation. 
a. 
 
Factor x2+8x+15
x2+8x+15 = x2+3x+5x+15
x(x+3) +5(x+3)
(x+3) (x+5) ≤0
Intervals that satisfy the required condition; ≤0
-5≤ x ≤ -3
Interval Notation [-5, -3]
b. 
 
Subtract 3 from both sides
2x2-5x-3>3-3
Simplify 
2x2-5x-3>0
Factor 2x2-5x-3
2x2-6x+x-3
2x(x-3) +1(x-3)
(2x+1) (x-3)
Intervals that satisfy the required condition; >0
x< -1/2 or x>3
Interval notation (-∞, -1/2) u (3, ∞)

c. 
 
Intervals that satisfy the required condition; ≥0
x= -5 or -5<x< -3 or x=1 or x>1
Merging overlapping intervals
-5≤x≤-3 or x ≥1
Interval Notation [-5, -3] u [1, ∞)
d. 
 
Factor (x+3) / (x2-5x+1)
(x+3) / (x-2) (x-3)
Intervals that satisfy the required condition; >0
-3<x<2 or x>3
Interval Notation (-3, 2) u (3, ∞)
e. 
 
Subtract 2 from both sides
(x+3) / (2x+4) -2 <2-2
(x+3) / (2x+4) -2 <0
(-3x-5) / (2x+4) <0
Factor (-3x-5) / 2(x+2) <0 multiply both sides by 2
(-3x-5) / (x+2) <0
Intervals that satisfy the required condition; <0
x< -2 or x>-5/3
Interval Notation (-∞, -2) u (-5/3, ∞)
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