DIY: Graphing Functions: Rational Functions

To review graphs of rational functions, watch the following set of YouTube
videos explaining what rational functions are, the characteristics of their
graphs, and how to sketch their graphs.

They are followed by several practice problems for you to try, covering all the
basic concepts covered in the videos, with answers and detailed solutions.
Some additional resources are included for more practice at the end.

1. Introduction: https://www.youtube.com/watch?v=L8arGNsnAlc

3. Vertical asymptotes and “holes”: https://www.youtube.com/watch?v=gkUnSomHZdg

4. Horizontal asymptotes: https://www.youtube.com/watch?v=6HZ1QnNbkf0

5. Slant or Oblique asymptotes: https://www.youtube.com/watch?v=y7KuUwydVZE

6. Introduction to graphing rational functions:

https://www.youtube.com/watch?v=LFjf22W9RBo part 1
https://www.youtube.com/watch?v=K6YcEAMs eU part 2
https://www.youtube.com/watch?v=3EPxS4V1Gu0 (applies some calculus but can be
understood without)

7. Graphing using transformations: https://www.youtube.com/watch?v=fvQKye9xADY
* note that functions such as f(x) = E can be graphed using transformations if the
division is performed, leaving the function in the equivalent form f(x) =1 — ﬁ. Now it

. . . 1 .
can be seen that this is the basic function y = oy moved to the left 1 unit, stretched by a

factor of 4, reflected over the x-axis, then translated up 1 unit.
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Practice problems: The following problems use the techniques demonstrated in the above videos.
The answers are given after the problems. Then detailed solutions, if you need them, are provided
after the answer section. For further assistance and help please contact Math Assistance Area.

1. Graph the following parent functions and functions with transformations from these parent
functions.

1
(2x+4)

a.y=% b.y=— c.f(x)=% d glx) =

1
(x-1)?

e. h(x) =2 —

2x+3

2. Simplify using long division, then graph using transformations: f(x) =

x—1

3. Graph the following rational functions. Give the equations for all asymptotes and find any x- or
y- intercepts.

a f() = = b. f(x) = 222 ¢ flx) = ——

x+1 (x+2)2

a fl) =22 e flx) == £F(D) = -2

x24+1 t+5

2_4 3—4x?+5x-3
g. glx) = ;Cx+2 h. h(x) = % (note: this problem goes beyond

the scope of the videos, but is included to show what happens to the graph when the numerator is
more than 1 degree higher than the denominator.

4. Graph the following rational functions with asymptotes and/or holes (point discontinuities).

3a%-8a+4 x2-16 2x3—x2-2x+1
a. f(x) - 2a%-3a-2 b. f(x) - x—4 c. g(x) - X2+3x+2
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https://cod.edu/academics/learning_commons/mathematics_assistance/index.aspx

5. Graph the following rational functions, noting that the graph may cross a horizontal or oblique
asymptote. (A graph will never cross a vertical asymptote.)

x3 2x3

2
—2b-8

- = - d. y =

2x2-8 x%2+1

a. f(b) = ==

x
x2+1

b. f(x) = c.f(x) =

6. Question about asymptotes: We have seen samples of functions with only a horizontal
asymptote, only an oblique asymptote, a vertical and a horizontal asymptote, and a vertical and an
oblique asymptote. Can a graph of a rational function have both a horizontal and an oblique
asymptote?

Answers to Practice Problems:

1.a. b. | 1! C. \
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Note: The graphs of 3.g. and 3.h. are shown with/without their asymptotes for clarity.
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6. No, unless one asymptote is only as x increases to +oo and the other is only as x
decreases to -oo. (See Detailed Solutions)

Detailed solutions are shown beginning on the following page.
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MATH ASSISTANCE AREA

LEARNING COMMONS: ONE-STOP ACADEMIC SUPPORT CENTER

Stop by or call (630) 942-3339




Additional Resources

Click on the links below to download worksheets for additional practice

1. http://www.kutasoftware.com/freeia2.html In the block entitled
“Rational Expressions”, click on the first two topics in the block-- “Graphing
Simple Rational Functions” and “Graphing General Rational functions”.

2. For in-person help, contact the Math Assistance Area. Information about
our services can be found at
https://cod.edu/academics/learning_ commons/mathematics_assistance/

index.aspx
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