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Raonal Funcon:

Raonal funcons can have polynomials of any degree, such as
quadrac, cubic, quarc, quinc, etc; in the numerator and
denominator

Quadracs have possibly zero, one, or two x-intercepts, a parabolic
shape, and a maximum or minimum point. As a result of this,
plong their reciprocals can be complex.

Raonal funcons can be analzyed using key features: asymptotes,
intercepts, slope (posive or negave, increasing or decreasing),
domain, range, and posive and negave intervals.
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e Vercal Asymptote:
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e Domain and Range:
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e End Behaviour
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e Posive and Negave Intervals:
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e Increasing and Decreasing
intervals
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The Nature of the Graph of the Reciprocal of a Quadrac Funcon

Consider the funcon f(x)=
£) 3 (3—) (34x) —x) (34x)

(a) Determine the vercal asymptotes:

X=3 and
X=-3
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e There will be a maximum or minimum between the asymptotes. Just as a
guadrac, the reciprocal of a quadrac has the  x-coordinate of its
maximum or minimum exactly halfway between the vercal asymptotes
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e Thereis alocal minimum at:

(b) Determine the domain and range} 0.1

Domain:

Range: ZX€ﬁ/ X# S’F ?;g
£ Yer, Y4oa, yr o Y= /‘—2)

(c) Determine the x- and y- intercepts:

x-intercept: L 1 = q

- L1
y-intercept: /\O X’ (Vlf,

y= /o
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(d) Determine the behaviour of the funcon near the asymptotes: ) =
« As x3,y > =0
« As x o3,y <
¢« As x> -3,y =

« As x—>-3yo —

(e) Determine the end behaviour:

e As X—>X0, Yy —> O

* As x—> -0,y —> O

e There is a horizontal asymptote, at

U=0
0

(f) Determine posive and negave intervals:

f(x) is posive when = <Ix< 3 o (53/ %>
f(x) is negave when ~ =< <X (=3 0‘\"\61 3¢XL 0

(g) Determine increasing and decreasing intervals
* Increasing intervals meansas x Ty
* Decreasing intervals meansas x T,y \!

0cx <3 anel XX <Ay

* f(x)isincreasing when

80<¢XC- 3 ind -, X <O

* f(x)is decreasing when
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Example: Sketch f(x) = -

2 _1y— |
N 2x* —1x -6 4("( [Zﬂ 502

I§+3-¢

Soluon: Analyze f(x) using the key features:

* Domain

* Range

* Asymptotes

* |ntercepts

e End Behaviour

e Behaviour of f(x) near the asymptotes
e Posive and Negave Intervals

* Increasing and Decreasing Intervals

¢ Max and Min Points
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