Math 180 – Section 4.2, 4.3 – Rational functions

ACTIVITY 1: In problems 1 – 5,  sketch “a portion” of the graph of a function according to the given conditions

1) as  x → ∞, f(x) → 0

2) as  x → - ∞, y → 5- (from below)

3) as |x| → 0, f(x) → ∞

4) as |x| → ∞, y → 2

5)  
as  x → 2+ (from the right), f(x) → ∞

as  x → 2- (from the left), f(x) → ∞

 
as  x → ∞,  f(x) → 0+

as  x → - ∞,  f(x) → 0-

ACTIVITY 2:  Sketch a rational function according to the specified conditions
6) Sketch at least two graphs of a rational function satisfying the following conditions

The vertical asymptote is x = 2

The horizontal asymptote is y = 1

Graph 1





Graph 2

Now for each of the graphs complete the following:

For Graph 1

As x → 2+
then y →……..

As x → 2-
then y →……..

As x → ∞
then y →……..

As x → -∞
then y →……..

For Graph 2

As x → 2+
then y →……..

As x → 2-
then y →……..

As x → ∞
then y →……..

As x → -∞
then y →……..

7) Sketch the graph of a rational function satisfying the following conditions

The x-intercepts are –2 and 2

The vertical asymptote is x = 0

The horizontal asymptote is y = -5

Now complete the following:

As x → 0+
then y →……..

As x → 0-
then y →……..

As x → ∞
then y →……..

As x → -∞
then y →……..

ACTIVITY 3:  What are the equations of the asymptotes?
8) Find below 3 tables of the same rational function Y1

Table 1




Table 2
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Table 3
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Which table(s) depicts the behavior of a horizontal asymptote?

What is the equation of the horizontal asymptote that is evident from the table?

Which table(s) depicts the behavior of a vertical asymptote?

What is the equation of the vertical asymptote that is evident from the table?

9) Sketch “a portion” of the graph of a function according to the given conditions

As  x → ∞,  
f(x) → 5+

As  x → - ∞, 
f(x) → 5- 

What is the equation of the asymptote that is evident from this information?

10) Sketch “a portion” of the graph of a function according to the given conditions

  
as  x → 3+, f(x) → ∞

as  x → 3-, f(x) → ∞

 
as  x → ∞,  f(x) → 2+


as  x → - ∞,  f(x) → 2-

What is the equation of the asymptote/s that is evident from this information?

ACTIVITY 4: Writing equations of rational functions

11) Write the equation of a rational function that satisfies the following conditions:

x = 5 is the vertical asymptote

y = 0 is the horizontal asymptote

12) Write the equation of a rational function that satisfies the following conditions:

x = 1 and = -2 are the vertical 

y = 2 is the horizontal asymptote

13) Write the equation of a rational function that satisfies the following conditions:

the only x-intercept is x = 1

x = 2 is the vertical asymptote

y = 3 is the horizontal asymptote

14) Write the equation of a rational function that satisfies the following conditions:

x = -7 is the vertical asymptote

the graph has a “hole” at x = 2

there is no horizontal asymptote

15) Write the equation of a rational function that satisfies the following conditions:

there is no vertical asymptote

the horizontal asymptote is y = -1

16) Write the equation of a rational function that satisfies the following conditions:

there is no vertical asymptote

there is no horizontal asymptote
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