
3.3 Rational Inequalities   Math 161   THOMPSON 

1)  

 

              x-axis 

 

Intervals (-,-2) (-2,0) (0, ) 
Crosses the x-axis          +       -        + 

 

       Below the x-axis 

 

 

        Above the x-axis 

 

 

2)  

 

                

 

                   -1  1 

    Crosses the x-axis      Intervals (-,-1)  (-1,0) (0,1)  (1, ) 

      Below the x-axis             +          -      -         + 

 

      Above the x-axis 

 



 

3)  

 

          Below the x-axis 

 

 

 

Intervals  

 (-,0) (0,1)(1,4) (4, ) 

    -          +      -         + 

 

4)  

 

         Below and ON the x-axis 

         Includes 1 but not 3 

 

 

 
 Intervals  

       (-,0)    [1,3)   (3, ) 

  +           -           + 

  

 

 



 

 

 

5)  Solve the inequality 
𝑥+6

𝑥−9
< 0    

 *we check all the critical points on a number line   x = -6, 9 

         

    -6   9 

     Intervals      (-,-6)    (-6,9)      (9, )  

check #s    -7 (left of 6)        0 (between -6 & 9)    10 (right of 9)     

      
−7+6

−7−9
 = +          

0+6

0−9
 =  -         

10+6

10−9
 =   +           

 

    < Negative interval where both are open (-6,9)     

 

 

6)   

 
*we check all the critical points on a number line   x = -3, -2 

≤ is closed circle at -3 

    -3   -2  BOTTOM # is always open circle 

   Intervals       (-,-3)           (-3,-2)     (-2, )   

check #s    -4 (left of 6)        -2.5 (between -3 & -2)    0 (right of -2)     

  
−4+3

−4+2
 = +        

−2.5+3

−2.5+2
 =  -         

0+6

0+2
 =   +          

      ≤ Negative interval where -3 is closed, -2 is open 

 

       [-3,-2)     

 



7)  Solve the inequality 
(𝑥−2)(𝑥+2)

𝑥
≤ 0  closed circles from ≤   

 *we check all the critical points on a number line   x = -2, 0, 2 

        BOTTOM # is always open circle 

   -2           0  2 

Intervals    (-,-2)   (-2,0)          (0,2)      (2, )  

  check #s   -3           -1   1         3 

      (−3−2)(−3+2)

−3
= −           

(−1−2)(−1+2)

−1
 = +     (1−2)(1+2)

1
= −   

(3−2)(3+2)

3
 =+           

Intervals are always 

   ( ) in this box 

  ≤  Negative intervals where -2 and 2 are closed, 0 is open 

   

    (- ,-2] (0,2]  

 

 

8) Solve the inequality 
(𝑥−5)2

𝑥2−9
≥ 0         

 *we check all the critical points on a number line   x = -3, 3, 5 

        BOTTOM #s are always open circle 

    -3  3 5 

 Intervals     (-,-2)         (-3,3)   (3,5)        (5, )   

 check #s    -4          0     4                6 

                 (−4−5)2

42−9
 = +       

(0−5)2

02−9
= −      

(4−5)2

42−9
 =  +      

(6−5)2

62−9
 =  +                                         

  ≥  Positive intervals where 5 is closed, -3,3 are open 

 

     (-,-3)(3, ) 

 



9)  Solve the inequality 
𝑥2(9+𝑥)(𝑥−9)

(𝑥+2)(𝑥−5)
≥ 0 closed circles from ≥     

 *we check all the critical points on a number line x = -9, -2, 0, 5, 9 

             BOTTOM #s are always open circle 
 

        -9       -2       0             5          9 

 Intervals (-,-9)  (-9,-2)   (-2,0)      (0,5)      (5,9)         (9, )  

check #s -10     -3           -1     2           6                 10 

     +            -             +           +       -               +       

  ≥  Positive interval where -9,0,9 are closed, -2,5 are open 

 

   (-,-9](-2,5) [9,)  

WORK FOR CHECKING #S 

-10 
102(9−10)(−10−9)

(−10+2)(10−5)
+   -3   32(9−3)(−3−9)

(−10+2)(10−5)
  −         -1  102(9−1)(−1−9)

(−10+2)(10−5)
    +  

   2   22(9+2)(2−9)

(2+2)(2−5)
     +     6   62(9+6)(6−9)

(6+2)(6−5)
     −    10  102(9+10)(10−9)

(10+2)(10−5)
   + 

 

10) Solve the inequality √
𝑥−10

𝑥+6
   

 square root means x  0 but bottom cannot = 0 so bottom x > 0  
   *we check all the critical points on a number line   x = −6, 10 

        Open at -6 because bottom of fraction 

    -6                   10 

Intervals       (-,-6)           (-6,10)     (10, )   

 check #s  -7              0                   11  

       √
−7−10

−7+6
 +        √

0−10

0+6
 undefined   √11−10

11+6
 +                     

    ≥  Positive intervals where 10 is closed and -6 is open 

           

    (-,-6)[10, ) 



Another 10) Solve the inequality √
𝑥−8

𝑥+4
   

 square root is x  0 → bottom cannot = 0; Open at -4 because bottom of fraction 
   *we check all the critical points on a number line   x = −4, 8 

         

    -4   0               8 

 check #s       -5              0                9  

         +              -                +      

  ≥  Positive intervals where 8 is closed and -4 is open 

     (-,-4)[8, ) 

 

 

 

 

 

EXTRA EXAMPLES 

A) 

 

          crosses at -3,1,4 

 

         on x axis  

 

        Graph below the x-axis 

 

        Graph above the x-axis 

 

 

 



B) 

 

         crosses at 0,2  touches at -3 

 

           on x axis 

 

        Graph on or above the x-axis 

 

        Graph on or below the x-axis 

 

 

 

C) 

 

        – 3x ≥ - 18 

            x ≤ 6 *change direction dividing by -3 

 

 

 

 

D)  

    (-2,-1)(0,) 

    (-,-2][-1,0] 

 a) *since it is >, it does not include the point on the x-axis and  parenthesis 

 b) *since it is , it does include the point on the x-axis and brackets 

 



E) 

         (-3,0)(1, )   

       (-,-3][1,1]   

 

a) since it is <, 

 below (not on) the x-axis paranthesis 

b) *since it is ≥,  

on and above the x-axis and brackets 

 

         

F ) 

 

 

        (-4,0)U(0,)   

          since it is <, below the x-axis 

 

 

 

G) 

 

 

 

        (-,4]   

          since it is , below and on the x-axis 

 

 

 



H) 

 

 

       (-,-1][3, )   

      

 

 

 

 

I)  

    Intercepts are -5 and 9 

           -5             9 

 

 

 *easiest to make a graph of x3 that touches at 9 crosses at -5 

     Use this graph to fill in the positive or negative in the chart 

      below the x-axis since it is < 0 

  -5                   9    (-,-5) 

 

 

J) Solve the inequality x3-6x2 > 0  factor first 

           x2(x-6) > 0 x-intercepts are 0 and 6 

 *easiest to make a graph of x3 that touches at 0 and crosses at 6 

      above the x-axis since it is > 0 

                                            6   (6,)  

   

 



K) Solve the inequality 3x3> -24x2     3x3+24x2 > 0  factor first 

             3x2(x+8) > 0 x-intercepts are 0 and -8 

 *easiest to make a graph of x3 that touches at 0 and crosses at -8 

       

 

         

  -8          0  above the x-axis since it is > 0 

     open circle at 0 

                                               (-8,0)  (0,) 

 

 

L) Solve the inequality (x-3)(x-1)(x+2)≥ 0 x-intercepts are -2, 1 and 3 

 *easiest to make a graph of x3 that crosses at -2, 1, 3 

     above and on the x-axis since it is ≥ 0 

        -2            1        3         [-2, 1][3, ) 

 

 

 

M) Solve the inequality x4>16x2   solve first then factor 

       x4-16x2 > 0 

         x2(x2-16)>0 

     x2(x+4)(x-4)>0   x-intercepts are -4, 0 and 4 

 

 *easiest to look at the graph of x4 and touches at 0 crosses at -4 and 4 

      above the x-axis since it is > 0 

                                               (-,-4)(4, ) 

 

   

 



N) Solve the inequality x4>16   solve first then factor 

       x4-16> 0 

         (x2-4)(x2+4)>0 

     (x-2)(x+2)(x2+4)>0  x-intercepts are -2, 2 

 *easiest to look at the graph of x4 and crosses at -2 and 2 

                       -2         2  above the x-axis since it is > 0 

                                               (-,-2)(2, ) 

               

  

O) Solve the inequality √𝑥4 − 1      square root means x  0 

            (x2-1)(x2+1)   

       (x-1)(x+1)(x2+1)   

     *easiest to look at the graph of x4 and crosses at -1,1  

      above and on the x-axis since it is  0 

                     -1             1    (-,-1][1, ) 

 

 

 

P)   

      

 

 

 

 

 

 

 



Q) Solve the inequality (x-3)(x-1)(x+2)> 0 

 *easiest to look at the graph of x3 and crosses at -2, 1, 3 

      above the x-axis since it is > 0 

        -2            1        3         (-2, 1)(3, ) 

 

 

 

R) Solve the inequality x3-100x  0 

            x(x2-100)  0 

       x(x-10)(x+10)  0 

 *easiest to look at the graph of x3 and crosses at -10, 0, 10 

       below and include the x-axis since it is < 0 

          -10                  0                             10   (-,-10][0,10] 

 

 

 

S) Solve the inequality 9𝑥 − 9 ≥ −4𝑥2  
     4𝑥2 + 9𝑥 − 9 ≥ 0  use slide and divide  

     𝑥2 + 9𝑥 − 36  

     (𝑥 + 12)(𝑥 − 3) divide by 4 x = −3,
3

4
 

 *we check all the critical points on a number line   x = 3, −
3

4
 

        Open at zero because bottom of fraction 

    -3              0         1 

 check #s        -4              0      1  

           +                    -       +      all positive intervals 

          (-,-3][ 
3

4
, ) 

 



T) Solve the inequality √𝑥4 − 16 square root means x  0 

            (x2-4)(x2+4)   

       (x-2)(x+2)(x2+1)   

     *easiest to look at the graph of x4 and crosses at -2,2  

     We are looking for above and include the x-axis since it is  0 

                     -2             2    (-,-2][, ) 

 

 

 

U)  

    (-3,0)(1, ) 

    (-,-3)[0,1)  

a) *since it is <, below the x-axis and  parenthesis  

b) *since it is ≥, on and above the x-axis and brackets 

 

 

 

 

V) Solve the inequality 
(𝑥−4)(𝑥+4)

𝑥
≥ 0        

 *we check all the critical points on a number line   x = -4, 0, 4 

        Open at zero because bottom of fraction 

    -4 0 4 

 check #s    -5     -1      1     5 

      -         +      -        +           all positive intervals 

          [-4,0)[4, ) 

 



W) Solve the inequality (x+9)2(x+4)< 0 x-intercepts are -9 and -4 

 *easiest to make a graph of x3 that touches at -9 crosses at -4 

      below the x-axis since it is < 0 

        -9       -4            (-,-9)(-9,-4) 

 

 


