4.1 - Graphs of Reciprocal Functions October 06, 2016

New Unit

Rational Functions, Equations
and Inequalities



4.1 - Graphs of Reciprocal Functions October 06, 2016

Minds On

Asymptotes and Intervals of Increase / Decrease



4.1 - Graphs of Reciprocal Functions October 06, 2016

Asymptotes and Intervals of Increase / Decrease
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Asymptotes and Intervals of Increase / Decrease
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Desmos Investigation
X-intercepts and asxmptotes
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intervals of increase and decrease

I




4.1 - Graphs of Reciprocal Functions October 06, 2016

Betion
Desmos Investigation

intervals of positive and negative

I




4.1 - Graphs of Reciprocal Functions October 06, 2016

Betion
Desmos Investigation

points of intersection




4.1 - Graphs of Reciprocal Functions October 06, 2016

Betion
Desmos Investigation

max and min values
|

____-—/\ ﬁ

-10 -5 0 3

e

b\m\ ANLYCR/ NI UTS) )

%\\m%& MR



4.1 - Graphs of Reciprocal Functions

Bction

(Foa)

All the v coordinates of a reciprocal function are the (e C‘\ P( (7(/\\ of the y-coordinates of
the original function '

The graph of a reciprocal function has a Je ( \\\tl\\ ASuprp ‘\'b‘\' ¢ ateach zero of the
original function. -\ I‘ ‘

A reciprocal function will always have y=0as a \(\0 (120n \'4( ABymp l'o {'( if the original
function is linear or quadratic. o

A reciprocal function has 2 SAM<€  positive/negative intervals as the original

function

Intervals of increase on the original function are intervals of 5\6 cre et on the

reciprocal function. Intervals of decrease on the original function are intervals of
1nL A on the reciprocal function.

If the range of the original function includes | and/or -1, the reciprocal function will

intersect the original function at a point (or points) where the y-coordinate is | or -1.
If the original function has a local minimum point, the reciprocal function will have a
f plal A MV point at the same x-value (and vice versa)
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Bction

Alinear function and ite reciprocal

Both functions are negative when

X € (-o2,-1) and positive when

x € (-1, «). The original function is
increasing when x €(-2c, o). The
reciprocal function is decreasing when
X€ (-, -1)or (-1, =)
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Bction

A quadratic function and it's reciprocal

qix = per 174

Both functions are negative when x € (-3,1) and
positive when x € (-oo, -3) or (1, =¢). The original
function is decreasing when x € (-so.-1) and
increasing when x € (-1, =c). The reciprocal
function is increasing when x € (-, -3) or (-3, -1)
and decreasing whenx € (-1, 1) or (1, o).
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Bcetion

Example 1
Given the function f(x) =2 —x S((x) T —¥ & Z

a) Determine the domain and range, intercepts, positive/negative intervals, and

increasing/decreasing intervals
b) Use your answers for part a) to sketch the graph of the reciprocal function
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Bction

Example 2

(0,4)
Given the function f(x) = 9 — x2 %(X\ gl ")(z + 0\ /\/
(2

a) Determine the domain and range, intercepts, positive/negative intervals, and
increasing/decreasing intervals
b) Use your answers for part a) to sketch the graph of the reciprocal function

- L 0 - -(x* )
2= Gae b [ 1) <48 %{17\—_ ,(X,rq))b(_fb)
yok= (0A)
L (30, (-30)
@,J\ner\ %é('l),q?\)
O Ké(—oé/")),(”;,w)

T\ dn X€ (—°D’ O)
¢¢mx6¢@**ﬂ
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The graph of f(x) = 3x — 4 is shown below. Sketch the graph of its reciprocal function.
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The graph of f(x) = (x — 1)(x + 5) is shown below. Sketch the graph of its reciprocal
function.
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The graph of f(x) = x? + 2 is shown below. Sketch the graph of its reciprocal function.
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Consolidation

page 254 #1-3, 5-8 (some), 9
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