RECITATION: WEEK 6

This worksheet is a refresher on inverse functions which is important to understanding Section 3.7.

Exponential and Logarithm Review

1. For each expression below, write its alternate form (or algebraic rule) or state that there is none.
The first two have been done for you. Note that for each rule and non-rule, you want to ask, “How

do I know this and how will I remember this?”

(a) (¢)" =e®

(b) e + e® = no obvious rule

Though you could try factoring out:

e“(1+ eb_“)
X+ a.
(c) eTe* = 8,
X ZX 33X
d39"=3"-3 =3

© In(ab) = In(A+ Inb)
() In(a+b) = ho rule
(g) m(a®) = b In(a)

) n(2) = In (D)=In(b)

\ Inverse Function Review \

(i) In(2e + €2 = In (ﬂ (2+<3) lne +-lh(2+e)
=1 +nl2e)

() In(1)= O
) In(0) = wndafined
(1) In(e) = 1

2 B
(m) loglo(l()()\?/}) :}03 16 + 103 X = Z-Pé /?jx

(n) 3logyo(z +1) —log;o(2) = loﬁlo ((x’.;)z)
(0) edn(z) — X
(p) In(4e” +1) = no rule

(@) In(3e*?) = h>+ 11‘)(

2. In your own words/pictures/examples, explain what it means for the functions f(z) and g(z) to
be inverses of each other. Think of as many different ways to explain this as possible.

@ ,Q o\yml 6 "undo" each o*’-ﬁ-uf‘

e X omplo - -FGA’X 663 ><
£(¢\=ZX> 56() =

‘Q[@C%\\:X ond 5(4(%)):;(

0»‘?00-/1‘9 X

¢ Giren Y= L), wWe
Know s invede S

x=$1y) . X
Exampl: Y=
)(4—65 3 95/,”('

. b’ack— bex csrhoon of Lanchind

1§ & 5)1‘441\

= ol
— —
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3. If f(z) = %5, find f~!(z). Sketch f and f~! on the same set of axes. Check that your formula for
f~1is correct using two methods: (1) use a particular value, say z = 4 and (2) by composition, say

£ hcif(\é‘l‘(x)) ched wbing WJF <
5 (4 @ G2

\

Xz —

Lﬁ-l

\
—1; = . — /
lﬁ A c}u,(,/é &YMMMIA_.Q A=Y = ] — X

W= z+2 £ = 7=
S ~-
£ (7{7"‘2*& C>’€”(’L3 —/4—2 242

4. Several points on the graph of y = f(z) are listed in the table below. Use this table to answer the
questions below, if possible.

R o e
H 8 2 [1]05]0.25] @ f dork Ehoco . Vo 2ew hate
@ f 4 bLS+
() domainof f1(z)? 025 40 F - %b-umilu
© e giren
1 2 (f) rangeof f1(z)? -3 Jp 2 ? |n‘o;:£9
© f~4)=~ g

5. The notation for inverse functions is confusing!! In each case below, explain why the two func-
tions (i) and (ii) are different.

@) f(z)=2a (@) f )and (if) (f(x)) " — g

(
£-10x) = x (\c&\) N X

(b) (D) g(x) = sin™(z) and (ii) h( ) = (sin(z)) !

%(@ arc,sm(x] h(x)= m(x\
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6. Explain why the —1’s (or —3’s mean different things in the expressions below and explain how
you can tell the difference:

! fl(x) 2 tan—>(x) tan~!(x) (tan(z)) ™ (2z)73

8
|

I J (»- _L
- INAARL \lé- i arctan(y) ,Jf 8>‘3
% ot x> [ans o D

L)

7. If f(x) = €%, whatis f~!(z)? Write out the two identities obtained from f(f~!(z)) = z and
f~L(f(x)) = x. Use your calculator to confirm these identities using 2 = 2

L)) = Inlx) Q'](Wﬂ) :/I’» (e") -—)d

ln(x) b
_F (:-F"(XB) el’) ::)(] eh Z) _ 60,(0?3/“11/8 _ /.‘1‘3%779?8’88
Qltt.k,j ~ 2

8. If f(x) = sin(x), what is f~!(z)? Write out the two identities obtained from f(f!(z)) = z and

f7Y(f(z)) = z. Use your calculator to confirm these identities using r = 1 Jo° “—

D)= arcsin (x) ?"C—C&D = arcsl)q(gm(,(b =X
z 60 P
9. What went wrong in the last part of #8? What z-values will work and which won’t? Why?
What went worsma ? A y=sine
Ansiwer : Thert are many difberent= e 5
W_’%a.l. @iMUJ— Sank out (06:1'_ noU £
PutFrom Sm(ev. Arcsine picks ont - ,iqo" azafcs”a(g)
10. Are the functions f(z) = 22 and g(z) = v/X inverses of each other or not? Why?
Well... kindof ... - e I . Lesson -
1$ ¥s pubints £60 ar all nonne gat v ) YHUR LS. lﬁ:)i % 1 different
—C(ﬂ:?,z:"fJ £7(D=Vy=2 9= X-values 6'”,4/
+he cam e ‘5’”‘*’“"‘
Lor :—F&\)

£ s put o +60) are Mga-liw/ Lo Ny! Q-l(x') canno‘IL be delined
,(3(,1)/,[/?);; Y £y= =2 Selution : Resle; ef +he

W —— dommamn of £60).
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11. Graph f(z) = sin(x) and f~! = sin"!(z) on theyéset of axes.
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13. Graph f(z) = tan(z) and f~! = tan~!(z) on the?(e set of axes.
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