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  (Remove the “fence” when you are finished!)
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Natural Log Rules
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Reciprocal Trig Functions
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Curve Analysis
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Composition of Functions
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Let's graph part e H
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Closed dot since he owns
the fence...
and he can't jump the fence.

Done!
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Curve Analysis

If y increases as x increases, then the function is
increasing. Likewise, if y is decreasing as x is
increasing, the function is decreasing. The function -
at right is increasing when x>0 and decreasing
when x < 0. If a function is increasing or decreasing
over its entire domain, the function is monotonic.

When the slope is increasing over an interval, the
ﬁmcuonlssaldwbcmnuvenpbecznscnls
curving upward, like in the curve y=x at right.
However, when the slope is decreasing over an
interval, the function is said to be concave down,
such as with y=—x2.

A point at which concavity changes is called a point
of inflection. At this point, the curve changes from
concave up to concave down or vice versa. A
function can also have more than one point of
inflection, as shown in the example at right.

Points of
Inflection
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Given f()&) = %> 43 and 9()&) =%-2
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f(g(x) = (g(x))*+3
f(x-2) = (x-2)*+3
=x-4x+4+3 = x7-4x+T
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Horizontal Asymptotes /V

(informal)

Suppose that a function f(x) approaches a horzontal line as x approaches oo Then this
line is a horizontal asymptote to the function. f(x) may also have a horizontal
asymptote as x approaches — . Note: Slant lincar asymptotes can also cxist, as shown
in problem 1-29.

It is important to note that horizontal and slant asymptotes MAY BE CROSSED.

Later in this course we will give a formal definition of asymptotes using limits.

5!
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Approach Statements /V

A statement that describes the behavior of a function at various locations is called an
approach statement. Although you can use shorthand symbols, such as “—,” you need to
‘write a complete set of statements involving all important approaches of the function.

A complete set of approach statements includes the extremes of the domain, as well as any
holes or asymptotes. Below is a complete set of approach statements for y=—15+3.

As x approaches As x approaches
infinity, y approaches negative infinity, y
3 approaches 3.

As x—>ee, yo>3. As x> e, y53.

As x approaches 2 As x approaches 2

from the left, y from the right, y

approaches negative approaches positive
! e

Asx 527,y oo, Asx—2%, y oo
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MaTH NoOTES

Point-Slope Form of a Line

When given the slope of a line and one point on the line, we can find the cquation of the
line using the point-slope form. This is the translation of the origin of the line y = mx to
the point (h, k). The equation is of the form:

y=m(x—h)+k

Sometimes, you will see the point-slope form of a line also written as: y—k=m(x—h).
which is an equivalent expression.
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Domain and Range Notation

There are two accepted forms of notation for domain and
range. Examine the graph at right. The domain and
range of the function shown can be noted in cither
interval notation or in set notation.

Interval Notation: D=[0,1)U (1)
R=[1,)

Set Notation: D={x:x>0 and x#1} OR D={x:0<x<lorx>1}
R={y:y>1} R={y:y21}
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Inverse Functions W

We say that £(x) and g(x) are inverse functions if f(g(x))=x forall x in the
domain of g and g(f())=x forall x inthe domain of f. We write f-1(x) for
the inverse of f(x). So g=fLand f=g L. Yot

Tf we graph £(x) and f~1(x) on the some set of
axes then their graphs are symmetric across the line
y=x. Note: We must restrict the domain of some
functions in order for the inverse to be a function.

Some important pairs of inverse functions are
h(x)=x> for x>0 and h™'(x)=+/x for x>0;
j(x)=sinx for —%<x<Z and j(x)=sin"l(x)
for -1<x<1.

If a function f(x) satisfics the horizontal line test,
then f~1 exists.

=
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Each piece must live ONLY in its own neighborhood.
Let's put up a fence, so we don't make any mistakes:

| <— fence

y=Re2 y=(x-1)
\'\\;‘e:;e \'\\;‘e:;e
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Let's graph part o H
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