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Chapter 5

II{VERSBS s.1.1 - 5.1.3

Ð

T:

Find the inverse (undo) rule for the functions below. Use function notation and give the inverse

rule a îame different from the original function.

a. l@)=# b. s(x)=(x+4)2 +t

The function in part (a) subtracts six from the input then divides by three. The undo rule, or
inverse, reverses this process. Therefore, the inverse first multiplies by three then adds six. If
we call this inverse h(x) , we can write h(x) = 3x + 6 .

The function S(x) adds four to the input, squares that value, then adds one. The inverse will
first subtract one, take the square root then subtract four. Calling this rule i(x) we can write

i(x):¡Ja-1-a.
Rather than give the inverse a new name, we can use the notation for inverses. The inverse of

/(x) is written as /-r(x).

Note: The inverses h(x) and j(x), are fundamentally different. h(x)=3x+6 is the equation of
a non-vertical line, therefore h(x) is a function. j(x) = +J x -l - 4 ,however, is not a function.

By taking the square root, we created a positive value and a negative value. This gives two

ouþuts for each input; and so by definition it is not a function.

Although we computed the inverses
through a verbal description of what
each function does, the students learn
an algorithm for finding an inverse.
They switch the x and y, and then
solve for y. Using this algorithm on

the equations above:

g@)= (x+ 4)z +I
y=(x+4)2 +l
x=(y+4)2 +I

x _I= (y + 4)2

t"[x-l-y+4
-qtJ x-l = y

l@)=#
y=

JL-

x-6
3

y-6

3x=y-6
3x*6=!

Students explore inverses, that id, equations that "undo" the actions of functions. Although

they may not be aware of it, students have already seen inverses without calling them that.

When solving equations, students reverse operations to undo the equation leaving just x,

and that is what inverses do. Students further explore composition of functions by

considering what happens when inverses are combined. For further information see the

Math Notes boxes in Lessons 5.1.2 and 5.1.3.
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Example 2

The graph of f (x) = 0.2x3 - 2.4x2 + 6.4x is shown at right. Graph the inverse of this function.

Following the algorithm for determining the equation for an inverse,
as we did above, would be difficult here. The students do not have a
method for solving cubic equations. Nevertheress, students can
graph the inverse because they know a special property about the
graphs of functions and their inverses: they are symmetrical about
theline !=x.

If we add the line ! = x to the graph, the inverse is the reflection
across this line. Here we can fold the paper along the line ! = x,
and trace the result to create the reflection.

lz- 
I 

1'.
Example 3

v

x

x
,l
¡

lt

Consider the function Í(x) . T Determine the inverse 9f f @) and label it g(x). Verig,
that these two tuncrions are invérses by calcularing f (g@)) ana gU@))

Using the algorithm, we can determine the inverse.

v - 2x-l
7

2v-l
7

composing the two fi.rnetions f(x) and g(x) gives a method for
checking whether or not functions are inverses of each other. since
one function "undoes" the other, when the functions are composed,
the ouþut should be x.7x=2y-l

7 x+l= 2y

,, - 7x*lJ- 2

s@)= 91

f(fl=ff
r(s@)= f (ry)=

sU@)= s(T)=

s@)=T

- 1x+l-l - 7x _ -
7 - j -rv

2 7 x+l
2

1 2x-I
7
2

1

=u+o=?= *

since f (s@)= g(Í@))= x, the functions are inverses. t
56
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Problems

Find the inverse of each of the following functions'

1. Í(x)= 8(x - 13)

3. y --19+2)

s. f(fi-]+6
7 . g@)= (x+l)2 - 3

g. !=3+J;-

11. y = f,+2

f(x)=2x2 -l

Ð
13. 8@)= x

14. Y=
1

5x

)=;g(x
J
F\^

2.

4.

6.

8.

10.

y=-]x+6

Í(x)= xz + 6

y = (x +2)3

g(x)= 6x+2

v

16

-8

Sketch the graph of the inverse of each of the following functions

x
-4

17. f(x)-8x

t9.f@)=x+5
s(¡)= #
Í(x)=Zrx+6

s@)=wP

48

For each of the following pairs of funòtions, determine /(g(¡)) and g(f (x)) , then use the result

to decide whether or not Í(x) and g(x) arc inverses of'each other.

16. Í(x) - 5x+7

s@)=# g(x) ={ x

18 r@)=t
s(Ð=*

(

20
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2t. f (x)= xJT +g

Ð

--:::# 
Yli¡:L

8@)=(t)'
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Answers

v

-16 -8
-8

l=f+t3

y=-!x+B

y=+Jy-4

6.

7.

8.

9.

10.

13.

5v--

Y-!x-2

! = -LtJi-+ z

y = -2+1li

y=(x-3)2 +4, forx>34.

5.

11.

*-6 x-2
6v

v 12.

)'=6x-12

x816 -4

15

4x

v

8
tÃ

v =J;

x

1

14.

16.

t7

18

t9.

2T

-4

l6
v
4 ( )l

1

I
I

1

i

!

1

-E

20

f G@)= gUQò)=.r. They are inverses.

f G@) = g(l@))= x. They are inverses.

f (s@)= l= t 5, g(ff"l)= -L. No, they are nor inverses.

f G@)= *, g(Í@)= *. No, they are not inverses.

f G@) = g(f Qù)= x . They are inverses.

-f (s@)) - ß(*-')' + g, g(ffrl) = x2 . No, rhey are nor inverses

4E
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Chapter 5

LOGARITHMS 5.2.1 - 5.2.4

I Ð

Ð

The earlier sections of this chapter gave students many opportunities to find the inverses of

various functions. Here, students explore the inverse of an exponential function. Although

they can graph the inverse by reflecting the graph of an exponential function across the line

y J *,théy õannot write the equation of this new function. Writing the equation requires the

introduction of a new function, the logarithm. Students explore the properties and graphs of

logarithms, and in alatet chapter use them to solve equations of this type' For further

information see the Math Notes box in Lesson 5.2'2.

Example I

Find each of the values below and then justify your answer by writing the equivalent exponential

form.

a. Iog5 25 = ? b. log1? = 3 c. rog, (f )= r

A logarithm is really just an exponent, so an expression like the one in part (a), log5 25 , is

asking..What exponent can I ráise the base 5 to, to get25?" We can translate this question into

an eqiation: 52 I 25 . By phrasing it this way, the answer is more apparent: 2. This is true

because 52 =25.

Part (b) can be rephrased as 73 = ?. The answer is 343.

part (c) asks "2 to what exponent gives f ?" or 21 
'--{. lthr. utttwef is -3 because 2-3 = þ = + .

v

The graph of y - logx is shown at right. Use this "parerrt graph"

to $áph each of the following equations. Explairì how you get

;
your new graphs.

y=log(x-4) y=6log(r)+3 !=-logx
x

Ð

Example 2
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The logarithm function follows the same rules for transforming its graphs as other functions we
have used. The first equation shifts the original graph to the right four units.
The graph of the second equation is shifted up three units
(because of the "+ 3") but is also stretched because it is
multiplied by six. The third function is flipped across the
x-axis. All three of these graphs are shown at right. The
original function y =log)c is also there, in light gray. Note:
When a logarithm is written without a base, as in y = logx
and the log key used on a calculator, the base is 10.

Probrem, (o^?,1:ii7., )
Rewrite each logarithmic equation as an exponential equation and vice versa.

')

1. y =log4 x

3. x=logs 30

s. (+)'=uo
n <x- I" 125

9. I13=x

2. 3 =logz x

4. 4x=80

6. x3 = 343

8. log* 32 = y

-+ = rog, (fi)

What is the value of x in each equation below? If necessary, rewrite the expression in the
equivalent exponential equation to veri$r your answer.

10

o\\
11.

13.

15.

17.

19.

4 =logs x

9 = logx

(i)'=z+s
nx-l
'49

Iogrrx = 3

12.

14.

16.

18.

20.

2=logsx

81=9'

6* =7776

Iogr32= x

log, (fi)= ¡

Graph each of the following equations.

y =Log(x+2)

y=-Iog(x-4)
22. !=-5+logx
24. 1l=5+3log(x-7)

tu23
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Answers
1. 4J =x 2

loga 80 = x

log*343= 3

xt =32

--4_l
^ -16

x=81

x=2

x=5

x=5

Chapter 5

x

2.

4.

6.

8.

10.

12.

14.

t6.

18.

x

aJ.

5.

7.

9.

11.

13.

15.

17.

19.

20.

21.

5t=30

lo1ttz 64 = x

rog5 (fr)= x

log11 x = 3

x=625

x = 1,000,000,000

x= -5

x=-2

x=1,33I

x= -3

23 v

vv

x

22

24

x

¡

I
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