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7.4 Reciprocal Functions

Warm up: For which values of x is each rational expression undefined? Fnd MP\" s.
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Investigation: ot

1. Graph the function f(x) = 2?— 4 and identify:
a. X-intercept: (2,0
b. Y-intercept:  (©,=4)

2. Identify the non-permissible value(s) for the
expression 71_4

2x-Y4 #o
2x+ 4
& )

3. To graph a reciprocal function such as g(x) = ﬁ there are several steps that need to be

completed.
a. Where would the non-permissible values occur on your graph? X = 2_

How does this relate to the graph of f(x)?

| =3 .
'Mjrn.fh ol T Cannot touch where A=

X -irtercepts oF FOx) = NPV'S of —— or 900)

How would you indicate the non-permissible value(s) on your graph?

Dotted lne o¥K.a. a$jmr-+o‘\'€s .
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The vertical asymptote divides a graph into "regions”. Because the asymptote
represents a non-permissible value, the graph can approach the vertical asymptote,
but NEVER cross it.

Can g(x) = 0?2 Why or why not?
No. 2x-4 Can never be zeo and 'S \mpossible

A horizontal asymptote is found at ‘é =0 (x-a%$)

Write the function g(x) in terms of f(x).
cH=
3 £

For which value(s) of y are f(x) and g(x) the same? L{ = +1

Would this be true for all functions and their reciprocals? Explain.

‘des. e re,c;.\orocm o \ % a(waﬂs \, and
e vedprocal of A g aluoajs ~l.

These are considered the|invariant points 4%

. On your reciprocal graph, you should now have your horizontal and vertical

asymptotes and the invariant points. In order to determine the shape of the rest of
the graph, you need to consider the y-coordinates of the original graph.

As your y-values become smaller (closer to zero) the reciprocal y-values will become

(argexn
U

As your y-values become larger (farther from zero) the reciprocal y-values will
become ___smeller

Let's go back and complete our reciprocal graph!
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Example 1: Given the graph of y = f(x) draw the graph of y =
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Example 2: State the domain and range of each reciprocal function.

1
x2-9

aQ) f(x)=— b) f(x) =
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Example 3: For the functions y, = 2x and y, = é use your calculator to

a)

Complete the table of values.

x v =2x

Y2 =52

Bl S N

NN %] L I e Y e B =]

b)

c)

d)
e)

f)

Is the vertical asymptote identified in your table of values? Explain.

The equation of the vertical asymptotes is

Is the horizontal asymptote identified in your table of values? Explain.

The equation of the horizontal asymptote is

Write the domain and range for y, = i

Identify the invariant points:
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