
Math 1 - Summer 2020 - July 9

Important Concepts

• Rational Functions

• Vertical asymptotes come from the denominator of the function

• Horizontal asymptotes depend on degree of numerator and

denominator

• Factoring polynomials

• The possible rational zeros of a polynomial

p(x) = anxn
+ an�1xn�1

+ ...+ a1x + a0 are

factors of a0
factors of an
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Horizontal Asymptotes of a Rational Function
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case I If deypack dgglx then YAIo

eg HA y 0

Cate II If dgpix dygLX therHA y ratioof leadingweft

eg y Htt y E
Caselli If degpix degglX no HA obliqueasymptote



Math 1 - Summer 2020 - July 9

Example 1. Let f (x) =
2x � 3

x + 4
. Find the horizontal intercepts, vertical

intercept, vertical asymptotes, and horizontal asymptote. Use this

information to sketch the graph.
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Example 2. Let f (x) =
x � 5

3x � 1
. Find the horizontal intercepts, vertical

intercept, vertical asymptotes, and horizontal asymptote. Use this

information to sketch the graph.
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Example 3. Given Q(x) =
(x � 1)(x + 1)

(x � 2)2(x + 2)
, answer the following:

(a) What are the coordinates of the x-intercepts?

(b) What are the coordinates of the Q-intercepts?

(c) What are the vertical asymptotes?

(d) What are the horizontal asymptotes?

(e) As x ! 1, Q(x) !
(f) As x ! �1, Q(x) !
(g) Sketch the graph of Q(x) (next slide)
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Example 3. Given Q(x) =
(x � 1)(x + 1)

(x � 2)2(x + 2)
, answer the following:

(g) Sketch the graph of Q(x) (next slide)
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Example 4. Given Q(x) =
3(x + 3)(x � 1)

(x � 2)2
, answer the following:

(a) What are the coordinates of the x-intercepts?

(b) What are the coordinates of the Q-intercepts?

(c) What are the vertical asymptotes?

(d) What are the horizontal asymptotes?

(e) As x ! 1, Q(x) !
(f) As x ! �1, Q(x) !
(g) Sketch the graph of Q(x) (next slide)

O i

Thymyerownfer

Xt3Xx11 0 Xt3 o x 1 0 a fewminutes

11 3 11 1 3 0 110
31013710 1
to Ly lo 9g

X272 0
11 2 multz

degtop 2 dgbottom 2

3 y 3 3
3



Math 1 - Summer 2020 - July 9

Example 4. Given Q(x) =
3(x + 3)(x � 1)

(x � 2)2
, answer the following:

(g) Sketch the graph of Q(x) (next slide)
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Example 5. Write the equation of the rational function whose graph is

given below:
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Example 6. Factor p(x) = 2x4 � 7x3 + x2 + 7x � 3.
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Example 7. Factor p(x) = x3 � 2x2 � 4x + 8.
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