Worksheet for Rational Functions

Write the rational function as the quotient of two polynolsj&ach in standard form.

_PX) _ anx"+---t+ag
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1. Domain: solve the equatio®(x) = 0. Eachreal number solution is a numbeexcluded from the domain of the
rational function.

Answer: X =

A. Are there any real solutions? (yes/no) If yetewhie domain below and then go to Part 2 —
Intercepts and Holes. If not, skip to part 1B.

Domain= {x|x is a real number anxl + }

B. Are all the zeros oQ(x) complex (non-real) numbers? (yes/no) Ifthes,

Domain= (-wx,x) = the set of all real numbers

2. Interceptsand Holes: Solve the equatioR(x) = 0 for x,. and then list theeal number zeros ofP(x).

Answer: X =

A. List the numbers you have found that are in the domain of thernal function (they ar@ot excluded).
Each one of these gives an- intercept for the graph.

X — intercept(s) atx = Noné" is possible)

B. List any numbers that appearloth lists in Part 1 and Part 2—they are zeros of Wétk) andQ(x). At
each of these value(s) &f there will be ahole in the graph.

The graph has a hole/holesxat NOne" is possible)
C. Isx = 0in the domain of the rational function (not excluded in A3 (yes/no) If yes,
thenbo # 0 and they — intercept isy = %.
0
y — intercept ay = {one" is possible)

3. Vertical asymptotes. The graph of the rational function will have a vertical apgote line through each zero
of Q(x) that isnot the location of a hole:

Vertical asymptotes are &t= (there may bethaorene V.A.)




4. Horizontal Asymptote: Identify the degree of the numerator and denominator potyals:

Degree ofP(x) = m =

Degree ofQ(x) = n =

A. Ism< n? (yes/no) If yes, then wiite O as the horizontal asymptote below.

B. Ism=n? (yes/no) If yes, write- % [quotient of leading coefficients; simplify this
n

fraction] as the horizontal asymptote.
C. Ism>n? (yes/no) If yes, writddne" in the space for horizontal asymptote.

Horizontal Asymptote:

5. Oblique Asymptote: Ism=n+ 1? (yes/no)

If the answer is no, then the analysis is complete. Witerie" in the blank, and you are ready to sketch a
graph.
If the answer is yes, then you must use division to re-wrigerdtional function in the form
PX) _
Q(x) Q(x)

The remaindeR(x) is a polynomial whose degree is less timan

The liney = ax + b is the oblique asymptote. Write it here (or "None")

Oblique Asymptote:

6. Graph: sketch asymptote lines as dotted lines (except the axed)sketch the graph using an appropriate
scale. Here is a zoom standard window.
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