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Unfamiliar functions

"SI PROPERTIES OF FUNCTIONS

Real world situations are not always modelled by simple linear or quadratic functions that we are familiar
with. However, we can use technology to help us graph and investigate the key features of an unfamiliar

function.
[
The main features we are interested in are:
e the axes mtercepts where the graph cuts the = and y-axes
e tuming points (local maxima and local minima)
d@’\'\c\" e the domain and range

> e values of x where the function does not exist

e the presence of asymptotes, or lines that the graph approaches.

When graphing a function using technology, it is important to start with a large viewing window. This
ensures we do not miss any key features of the function.
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Example 1 Consider the function y = 2z® — 1722 + 422 — 30. ~ x184.732058888

x2=3
x3=1.267949192 ’\/
a Use technology to help sketch the function. X\//\"@/ el f
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b Find the axes intercepts.
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¢ Find the coordinates and nature of any turning points.

NORHMAL FLOAT AUTOD REAL RADIAN MP T NORMAL FLOAT AUTO REAL RADIAN HP I-l
CALC HAXIMUM CALC MINIHMUM

Ya=2H2-17H2+42K-30 Y1=2X3=-17X2+42X~-30

&
(/z%b;kz/jj/ 1/\/

Ma.ximum
X=1.8195398 ¥=2.1863373

Minimwm
X=3.8471297

4

: . (o c
{ D bbbz wl 4 sy

XD oy ) Y\>®O

X$*s®) y—> "X




MS19notes.notebook May 09, 2018

Example 2 Sketch the graph of f(r) =23 — 322 + 4z +2 on the domain —2< z < 3.

1) Find the endpoints

2) Find the x intercept(s)

3) Find the y intercept

4) Find the turning points of the function

Sketch the curve
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B ASYMPTOTES

[n this course we consider asymptotes which are horizontal or vertical.

An asymptote is a line which a function gets closer and closer to but never quite reache

HORIZONTAL ASYMPTOTES

In Chapter 18 we observed exponential functions such as

— )
flx)=224+0O A
We saw that as z — —oo, f(z) — 0 from
flz) =27
- — -
7 y = 0 E
A
For example, consider the function g¢(z) =3+ il Sketch Curve
:I“ —

Using the trace feature, we observd=
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e as r — —00, g(xr) — 3 from below Y’/; A vt

e as x — 00, g(x)— 3 from above.

We can check this by examining the function. As = gets very large,

gets very small, so g(x) approaches 3.
m —

So, g(x) has the horizontal asymptote y = 3.
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VERTICAL ASYMPTOTES
The graph of g(z) =3+ ﬁ - v = X

We observe there is a ‘jump’ or discontinuity in the graph when z = 1.

This occurs because ¢g(1) =3 + 12—1 =3+

which 1s undefined.

=1

As r — 1 from the left, g(x) — —occ. As z — 1 from the right, g(z) — oo.

]

Since g(x) approaches, but never reaches, the line z =1, we say that x =1 is a vertical asymptote

of the function.

For functions which contain a fraction, a vertical asymptote occurs when the denominator is zero.
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