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,~Objegives 

1) Observe that inverse functions, when composed, "un-do" each other. 
·a) Notation 1-1(x) is pronounce "f-inverseofx". 

CAUTION: This notation looks like an exponent, but it's not. Exponent would be outside: [/ (x)r1 = 
1

(x) 
CAUTION: 1-1(x)is NOT usually the reciprocal of f(x). 

b} "Un--do"means: (f-1 0/Xx)=x, (for1Xx)=x 
2) Find the inverse of a function. 

a) From a Ust of orde.red pairs 
b) Algebraicatly 
c) Is the resulting inverse a function? 

3) Determine if a function has an inverse function, AKA "is an invertible function". A function has an 
inverse function if: 

a) it is one-to-one: for each y value there is at most one x value. 
b) its graph passes the horizontal line test 
c) Recall: To be a function, the graph must pass the vertical line test 

·CAUTION: A graph can be one-to..One and not be a function, or vice-versa. To be an "invertible function", 
~it must pass boththeVLTand the HLT. 

4) Graph functions and their inverses. 
5) Use algebra to show that two functions are inverses of each other. Show that: (f-1 

o fXx) = x and 
(f o J'-1)(x) = x 

Practice and Examples 

1) Given /(x) = 2x+3and g(x) =..!.(x-3), find: 
2 

a) (go f)(x) 

b) (f.ogXx) 

c) (gofX23) 



2) Complete the tables for /(x)=2x+3and g(x)= ~(x-3) 
.1 x y=f(x) x v= a(~1 

.. 1 II 

-2 
0 3 

1 5 
52 107 
-1 -2 

3 0 
5 l 
107 52 

3) Find the inverse of the function. Graph the points of the function. Is the inverse a function 1 

x v=f(x) 
0 2 
1 3 
2 4 
3 5 

·~x Y 
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4) Find the inverse of the function. Graph the points ()f the function. Is the inverse a function? 

x y=f(x) 

-1 2 
1 3 
2 4 
5 3 

x v 
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For each graph, identify 
~ a} ls it a fun~tion? 

5} 

6) 

7) 
~ 

b) ts it one-to-one? 
c) Is it an invertible function? 
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11) Findthe inverse of the function. 
a) f(x) = 2x+3 

b) /(x)=4x3 -l 

c) f(x)=V5x+1 

8 
d) f(x)=-

2x-3 

12} Graph the function and its inverse on the same grid. 
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·A 

1 
2) Completethetablesfor /(x)=2x+3and g(x)=-(x-3) 

2 f- ()(.)::. ~(~ 
x y=f(x) 
-2 -\ (-:J.., -\) 
0 ·3 

1 s 
52 \01- - - -- --1 I o~u..-~ 
3 C\ ~~c::>n f[j.)•, 
5 11' c.--a..s, -?-) 
107 J.. \°-:\ -\'is) 0) 

x y=t)<1 
-1 -;l.... 

3 0 
5 \ 

107 s~ 

-2 -;;l.5'" 
0 -l. 5" 

1 -\ 
52 ~I.{. 5"" 

c-~i;z..1 

--
0. ~br~ 

::t'rS 'UY' .f-- I()< J ~ 
( Cf/3J 
( \3,?) 
(:;21-::f- I \O:f-J 

3) Find the inverse of the function. Graph the points of the function. Is the inverse a function? 

x 
0 
1 
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"b 
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5 

y=f(x) 
2 
3 
4 
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y 
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\ 
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r---r---1---1---r---r---r---r·--1·--r-- ---1---r·--r---1---;---r---;---r---!---1 
. : ; : : : : : : r· -·: : -- : : : : : : : : 

f:lltlllHA lfflf:flIT' 
r-- -1---1--·r- --~-- ··t ··-~---1---1---y--- -··t ··-~--· 1-· -1-- -y--1- --~---~ ---1---1 

iJJTJIFldFd!'JTJIJJl 
4) Find the inverse of the function. Graph the points of the function. ls the inverse a function? 

x y=f(x) 
-1 2 
1 3 
2 4 

5 3 

x y 
·?... -l 
·3 \ 
4 "2-

3 ,,. 

r~ "'1..e... CCt..V\ f""TTTTT"TTTT" --rTTTTTT"T"T"] 
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A ~vi~ ?ac;.~-es ~e,, b-Y\~\ ~ \ LA-e..i -l.-e,->+- t ~ : 

.e,v'~ ?p.;,.:;1 b\e. \ VVL~~ ~OYt-Z.,DY'"\-\z;t,\ ~ i vie.. 

u-t"J&;lf:J~!,, ~.e- ~raph a}- a._f Wtc&-!-- OV\e.- ~-I A--h 

't...f- c;t tJ ~~ _ t'a,,? ~<;. -~-e ~or\ ~-k:d \ (vu__ .+t:s-\-/ vJ.e.,. 
Sc<-y ~ 1-\- lS ~-+o-oV'\e-. 

J:_~ et-~~~ ~S-eS.. ~-e- V.e-v--h~\ 1; V\.Q.t-k-s+/ W-e... 
S0-y ~ \-\-- \ 5. L'.A..- -fu.,Vt.c*' OV\ · 

I+ ~ ·r:-a-> s.es. 

~ ~~\. Q.V\d. 
' t+.l-.-S 
' -\...-- ·,s CUA 

., I/\ ~...\.1 ~ \e,; 
~~OY\ • 
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LVR.. 5~ \.+- \s \f\ot- t:t-Vl \ vivex-~ ble fuvt.c.-f-l DYi . 



For each graph, identify , ? 
,-------- a) Is it a function? :::::= 1/0-€-S. ,.,\- -p~S >ke.. Yl-\ · 

b) Is it one-to-one? -;; ~~ \4- ptt-SS ~e. l-ti.--r"Z 
c) Is it an invertible function? ::::- -Vo.es \.-\- ?0--ss bofu ~ VL-\' ~ ~ \tt..-r? 

y~l-? ClvJ ~·e.-S V [....1'"° y-:;. If ~5~s 
b) Y\O \ft--\ b \/LO itt;t-

c.)~ 
4 -4 
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-4 -4 

5) 8) 

()..) ~e.-S - V t;f ri) V\b-VL.-'\ 

y- 3 '\o) ~-es trL \ x:;:;.3 
-·1-- )o)\.jef 

,,..-~ CJ. y-es · c) V\.O . 
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0/ ~e-5 
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11) 

~ 

12) 

Find the inverse of the function. 
a) f(x) = 2x+3 c;e-e V\e-~.\- f>~ e, 

b) f(x)=4x 3 -1 

c) f(x)=V5x+7 

d) 
8 

f(x)=--
2x-3 

Graph the function and its inverse on the same grid. 
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b) f(x) = (x + 5)3 _,;r,,, 
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MttkfA ::fO 

@ t7t) ~Li-)~ ';). '1-+3 

"'/ ::::- ~): +3 

x = ?..yk3 

/( - 3 :::: <). y 

X-3:::: y 
2 

·y ::: )G-3 
a 

I ~--\ (:><) =- X-?> ·-
I 

b) .(: (,'1-) ~ l.t '1-. '? - \ 

'I=:\..{)()-\ 

)( :::::.- L\ '"'-; - \ 

)( +- \ = 4 't~ 
i.t 4 

VX+=I :;:_ y 
·w 

/-= Vx+1 ~ 
~ -ifZ 

+-'()<.. '==- ·v~t-(x.+'). 
?.. 

"2... 

--

-to ~'v\J ~ V\ ~ .. 

$~ \ '. ~ \a..ce- -\', ()C.) by ~ ' 

skp ~ ~ SWltf' )( ~ y 
skp?> :· IYt>Lcde..y 
ske 4 : c<.-eelac.e_ Y Jo 'I +-'{x) · 



Mait.-~ 

c) .P-O:) = u ':) x +--=f-

5kf I Y-= -Urs-K. +7+ -

5~'2- 1'::::. <! 0 '1 +-=l-

&\ee3 x.."'> =- Sy + + 
'j 

x - -=-/- =- sy -s- 't5" 

y ==- -;cx'-71-) 

J) ~~):: _E­
'2~-3 

~\ 'I=-~ 
2J<-3 

s_ kp~ x :::.. ~ -
<L'f-3 

X('2y-i) ::::- <if 

·~"f-3 ~ E-. 
x 

L1-i :::.- ~ +3 
')<. 

''f ~ 1-(~+3) 
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J.·1 "·~ A€.-- \o~ Xi +-o bo·~ s ·\ c\Ls 
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. Vi ct~ =tD q '~ 1'V' vets e. ;f~u~·w~ ; CY) 5 

* ~? r-u.&\i c.e. --\-iA,,( s e.,,v--e_ V1_ \ f Hc:c~ XL C Vt ~ VV\.c.tk e yo tA do i..\- t * 
~ 0 ~,tQfyy{i t\€: f..f fO\):::. /\3--t-:;( CCl/ld fl (X) :=- (fX-:i ()._re, 

!\ y'\\fexset; of· ecuJr) other. 

fcivtt.,+loYl:> \Nhich a.,rre- li/'i.Y-E'rse.-S 
1

\UY1-do'1 ~oc'vi atlte .. r -> 
r~ or J !es .s ~ which -fv.vi c+\ cYr' ; s -h rat-. 

-t _0.. t'\ ,-v\ x~ I ,, \,/ r·- \; " ., r--
1 ~ t \....,") ;:::. f --r· er.. .-"f VU? V1 .,.. Cf ) :;;;_ -?) x -;;J-

I+' -f ci);;;:. (./ x-;;;_ -f"1-tiv1 -r-'(x) = x 3 + ?- . 

\o ~£VVIOYL..~o:\-e_ .fh.o.+ +wo 
ShovJ -fv-J o ~-, vt°iS 

"'-' 

1) + c q (y_)) = ~ ...,, 

;;.) ~Cf ex}) ::: 'X 

f ( q Cx)) :::: ('!./ X-d. J3 + ·:2_ 
v 

8 ( -f ex)) -=- ~ 83 ~~s-:_;_--

- ~ 
'X / 

)(~I 

3 (1} = ~l :;::. tr-I :=.. -\ 

t (-I) -:::: (- t) + ~ ~ - l + ~ :::. 

5 \ \"(\ \ \ a v-l~ i='crr 3 (-\' c~)) = x ; 
:::r + y__:== l · 

+Ci}:::\:;..\--~:::: 3 
!"I r"L ..... .,j--;--::;-·~ -- 3/l "J '-·-;;; I -:: ' ....; - c' .... \J "' 

ore.. 1Y1 ve Y>Ps 
,) 

~ f('lC) 

3 2-ct 
\ ? 

T YV\ PORTA "1! ! 
.--j'l 
~ / ne_ ~ork 

iS-4€ 
a ~ \}J'(?., '('"" +n 
~!s-+yp~ 

oP- que&-hovl 

..&--- S OCVY) '2. V oJ l)_Q ..> X :::=. ) 

rx.;;, ()._ + .s+v. 'f +- . 
-f(~(\)J ~\ 

r 
_so. YYI e.. v a \,w "X ::::::: I 

o..s a:+· s+~ r-f.. 
~(~(\')}:.\ 



9 .1.27 If f(x) = x 2 + 8, g(x) = Vx and h(x) = 2x, write F(x) = 4x 2 + 8 as a composition using two of the given 
,,.--- , functions. 

F(x) =CJ o 0)(x) 

G; \/eV\ fcx) ~ x-z+'8 
3Cx')= {X 
~ Cx) ::: 'JX . 

~€ w r ·, t-e, F(}<_) ::;: t-f,)(2+ 15" ();; Q c D m OU QS \+-) () l'1 or ~ 0 ¥ Vl c_~o .,-,5 ' 

Nohce« f/X) ~ {X ~as ct s1~ root__,, bt-
Rx)~},\ XZ-+.-2 hoS' \ro ~~l.W;Y9- ~. 

So W,e,, .prob0-.b~ ox-e~t- ccc )~.+a us.cc_ aex) aJ- ctl/. 

\J\fe' l l u.se f cx) ~ '1-+ ~ 
kCx)~2X-

1 +~ -ei-te;er (f:o h )(x) Dr (~of)(x). 
\l\J bv-~ o u. +- \N ~ °' .\- tCt .e SQ, o.__ re -. 

(f0 h)[x) 
-== t (h(x)) 

-- (?x) ~s 
·= 4l"+-b 

1' 

Qno+)Cx) 
~~(+ex)) 

9. [ x?-~ 8) 
:::_. 2-1 +-lb 

~\:s 'is w ~ext W~ Wahi-ed. 

J FCx) = ~o h'rx) j 
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