INVERSES

Students explore inverses, tha is, equaionsthat QundoGhe actionsof fundions
Althoughthey may not be aware of it, students have already seen inverses withoutcalling
them tha. When solving equaions students reverse opeaationsto undotheequdion
leaving jug x, andthat iswhat inverses do. Students further explore compostion of
fundionsby consdering wha happenswhen inverses are combined. For further
information see the Math Notes boxes following problems 6-25 on page 269,6-43 on
page274,and 6-50 onpage 276.

Example 1

Find theinverse (undo)rule for thefundionsbdow. Use fundion notation and give theinverse
rule aname different fromthe origind fundion.

a fg=x¢ b. gxX)=(x+4)2+1

Thefundionin pat (a) subtracts six from theinpu then divides by three. Theundorule, or
inverse, reversesthisprocess. Theefore, theinverse first multiplies by three then addssix. If
we call thisinverse h(x), we can write h(x) = 3x+6.

Thefundion g(x) addsfourtotheinput squaestha value then addsone Theinverse will
first subtract one take thesquae rootthen subtract four. Calling thisrule j(x) we can write
j(X)=tJx-1-4.

Rather than give theinverse anew name, we can use thenotation for inverses. Theinverse of
f(x) iswrittenas f'1(x).

Note: Theinverses h(x) and j(x), are fundamentally different. h(x) = 3x+ 6 istheequdion of
anonvertica ling therefore h(x) isafundion. j(x)=++/x! 1! 4 however, isnat afundion.
By taking the squae root, we created a postive valueand anegaive value This givestwo
outputs for each input and so by definitionit isnotafundion.

Althoughwe computed theinverses f(x)=xL6 g(x) = (x+4)2 +1
througha verbd description of wha 3 )
each fundtion does, thestudents learn y=*3° y=(x+4)7+1
an algorithmfor finding an inverse. _y'6 x=(y+4)°+1
They switch the x and y, andthen X="3 1 )
solvefor y. Usingthisagorithmon 3x=y! 6 Xt 1=(y+4)
theequaionsabove 3X+6=y +/x! 1=y+4
14++x! 1=y
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Example 2

Thegraphof f(x)=0.2x3! 2.4x2 + 6.4x isshown at right Graphthe
inverse of thisfundion.

Following the agorithm for determining the equaion for an inverse, as
we did above would bedifficult here. Thestudentsdo nothave a
methodfor solving cubic equaions Neverthdess, students can graph
theinverse because they know a specia propaty aboutthe graphsof
fundionsand thar inverses: they are symmetrical abouttheline y = x.

If we addtheline y = x to thegraph, theinverseisthereflection across
thisline Here we can fold the paper alongtheline y = x, and trace the
result to create thereflection.

Example 3

Congder thefundion f(x):ZX#!l. Determinetheinverse of f(x) andlabd it g(x). Verify

tha these two fundionsare inverses by calculating f(g(x)) and g( f(x)).

Using theagorithm, we can determinetheinverse.

y=2x1 Composngthetwo fundions f(x) and g(x) gives amethodfor
) 7| 1 checking whether or nat fundionsare inverses of each other. Since
= y7 onefundion QundoeOthe other, when thefundions are composed,
7x=2y! 1 the output should be x.
x+1=2y _2x11 _ 7x+1
y= T f(x)=<2= g(x) =5+
2 7x+1
— Ix+1 f( (X)):f(7x+1):2(x2 )!1:7x+1!1:ﬂ:X
9(x) =5 9 2 7 7 7
7[2x 1)
9(f(0)=g(242)= | 3 . 2= =X

Since f(g(x))=

78

9(f(x)) = x, thefundionsare inverses,
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Problems

Find theinverse of each of thefollowing fundions

1. f(x)=8(x! 13

3 y= 5(x3:r2)

5 f(x)=3+6
7. g(¥)=(x+12! 3
9. y=3+Jx!4

10.

y=!2x+6
f(x)=x2+6
9(x) =3

y=(x+2)°
g(x)=6x+2

Sketch the graph of theinverse of each of thefollowing fundions

11, y=%+2
12. f(x)=2x?11
13. g(x)=x

4. y=g,

15.

For each of thefollowing pars of fundions determine f (g(x)) and g(f(x)), then use theresult
to decidewhether or not f(x) and g(x) areinverses of each other.

16. f(x)=5x+7

g(x) = -

18. f(xX)=x+5

9(¥) = 115

20. f()=%x+6

g(x) =252
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f(x)=8x

f(x)=xJ/3+9

000 =(42)
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y=%+13 6. y=2

y=!4x+8 7. y=11xx+3

yz%x! 2 8. y:!2+\3/§

y=+Jx1 6 9. y=(x! 32+4, forx" 3
y=-3 10. y=Xx2

9(x)) = g(f(x)) = x. They areinverses.

9(x)) = g(f(x)) = x. They areinverses.

(
(
f(9(x)) = 25 +5, 9(f(x)) = &5 Nothey arenotinverses
(9(x) =<, g(f(9)=1. Nothey are notinverses.

(

9(x)) = g(f(x)) = x. They areinverses.

f(g(x))= J—(X 9)? +9, g(f(x))=x?. Nothey are notinverses.
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LOGARITHMS

Theearlier sectionsof this chapter gave students many oppotunities to find theinverses of
variousfundions Here, students explore theinverse of an exponentia fundion. Although
they can graph theinverse by reflecting thegraph of an exponential fundion across theline
y = X, they cannotwrite the equaion of this new fundion. Writing the equaion requires the
introdudion of anew fundion, thelogaithm. Students explore the propeaties and graphsof
logaithms, andin alater chgpter use them to solve equaionsof thistype For further
information see the Math Notes box following problem 6-71 on page 283

Example 1

Find each of thevaues bdow and then jugify your answver by writing the equivalent exponential
form.

a logs25="? b. log;?=3 C. Iogz(%):?

A logaithmisredly jus an exponent, so an expression like theonein pat (a), logs 25, is
asking QVVhat exponent can | raise thebase 5 to, to get 2520 We can trandate this question into
an equaion: 57 = 25. By phrasingit thisway, the answer is more appaent: 2. Thisistrue
because 52 = 25.

Part (b) can berephrased as 73 =?. Theanswer is 343

Part (c) asks (2 to what exponent gives 5 ?0or 2° = . Theanswer is ! 3 because 2'3 :2—13 =1

Example 2

Thegraph of y=logx isshown at right Use this Qparent graphO
to graph each of thefollowing equaions Explain howyou ge

your new graphs | /—'—Fﬂ’

y=log(x! 4) y=6log(x)+3 y=1!logx ( _
y
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Thelogaithmfundionfollows the same rules for trandorming its graphsas other fundionswe
have used. Thefirst equaion shiftstheorigind graphto the rlghtfour units.

Thegraph of the second equaion is shifted up three units
(because of the &+ 3Q) butis also stretched because it is
multiplied by six. Thethird fundionisflipped acrossthe
x-axis. All three of these graphsare shown at right The
origind fundion y = logx isaso there, in light gray. Note:
When alogaithmiswritten withoutabase, asin y =logx
and thelog key used on acalculator, thebase is 10.

Problems

Rewrite each logaithmic equaion as an exponential equaion and vice versa.

y =1log, X 2. =log, x
3. x=logs 30 4. 4%=80
5. (3) =64 6. x3=343
-1 —
7. =15 8. log, 32=y
9 18=x 10. -4=log, (1—16)

Wha isthevalueof x ineach equaionbdow? If necessary, rewrite theexpressionin the
equivaent exponential equdion to verify your answer.

11. 4=log, x 12. 2=log, X
13. 9=logx 14. 81=9"

15. (4)'=243 16. 6 =7776
17. 7 =4 18. log,32=x
19. log,;x=3 20. log, (1%5) =X

Graph each of thefollowing equaions

21. y=log(x+2) 22. y=!5+logx
23. y=!log(x! 4) 24. y=5+3log(x! 7)
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10.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

5%=30
log, 80=x
logy,, 64 = X

log, 343=3

Iogs(li%): X
XY =32

log;; x=3

X=2
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22.

23.

24,

=)
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CHECKPOINT PRACTICE PROBLEMS

Starting in Chapter 2, severa problems are marked with theicon shown at right
This icon indicates a GCheckpointOproblem for an Algebra 1 topics that students @/j
should be able to solve correctly at this pointin thecourse. If the student needshdp

to solve thiskind of problem, or cannotconsistently solve them correctly, then the

student needsadditiond practice with this type of problem. After each Checkpoint, thestudent
will be expected to solve tha type of problem easily and accurately.

The Checkpoint problem for Chapter 6 is problem 6-48 (integral and rationd exponents). The
practice problems b ow cover this onetopic.

Use integer or rationd exponents to write each of thefollowing expression as an exponential
expressionwith abase of x. (problem 6-48)

1. Ix 2. ﬁ 3. Ix7 4. ?
X

5 x3 34 6

5. Jx8 6. X 7 X 8 g

Answers

1. x1/3 5. x1/5

2. x! U2 6. ¥3x! U2 = y5/2

3. X7/3 7. )C4/3

4. x! V4 8. x5/3y!3/2 = 416
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SAT PREP

1. Inthefigureatright, ! DAI isisosxceleswith DI =13 ! D
andbase 24.1f | VAI " | DAl wha isthearea of
quadrilateral DAVI?
% A
a 60 b. 75 c. 120 d. 156 e 240

2.  Anexpeimenta jet flies at aspeed of 5280miles per hour. How many miles can thisjet
cover in 10 second®

a 1467 b. 8.802 c. 11237 d. 14667 e 88022

3. If theangle (notshown) where a and b intersectisthreetimes a b
aslargeastheangle (notshown) where e and b

intersect, what isthevalue of p? <
a 70j b. 85j c. 140;
d. 160; e. Cannotdgermine

4. Let!'x beddinadforal postiveintege values of x astheprodud of al even factors of
4x. Forexample, ! 3/ =12" 6" 4" 2=576. Wha isthevaueof ! 5/ ?

a 1600 b. 6400 c. 7200 d. 8000 e. 9600

5. Thechat at rightshowsthe No. of No. of
distribution of topics covered in a Topic Chapters pages
paticular busnesstext, in chepters Development 3 12
and pages pe chapter. Accordingto | Maketing 4 8
the chat, how many total pagesare L Public Relations L 1
in this text?

a 31 b. 39 c. 48 d. 65 e 79
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6. Inthefigureat right wha isthesumof x and y?
Note: Thefigureisnat drawn to scale.

7. 1f 29=8%"1 thenq="

8. If a is40pecentof 300, b is40percentof a, and c is25pecent of b, wha is
atb+c?

9 |If %zé—é,whaisthevalueof X?

10. If % of% isadded to 5, wha isthe answver?

Answers
1 C
2. D
3. C
4. A
5.
6. 220j
7. q=3
8. 180
9. x=22
10. 5%
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