DO NOW

Review the information from Section 1.5
in your notes on Inverse Functions.
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Continuity and Differentiability of Inverse Functions

Let fbe a function whose domain is an interval /. If fhas an
inverse function, then the following statements are true.

1. If F‘ 13 continuous on ils demain
£ is continuous on its demain.

2 [F £ is inatasing on its domain,
s inmasing on its demain.

3. Fis o\ecrgas]ns on ts O\m'm,
-1 . . .
7' is decreasing on its domain.

4 £ s difRrentiable ak ¢ and LPY)#0
then £7%s difRrentiatle ot < .
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Example: pg 179; #9
Show that the slopes of the graphs of fand /! are
reciprocals at the indicated points.

Ax)=~x-4 (.1
flx)=x2+4,x=0 (1,5)
f)=vxyg F0=x+d

)

r‘(xw;cf-tf)'" )Ry =2x,

FO=mm  (F)6)=20)
0 &, =2

:PKS) :'La % istHe Nciprdco.! Op %—
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3.6 Derivatives of Inverse Functions

Recall infprmation about inverse functions:
* Swikh X and Y rewrie
#refleck over y=x

# range <> domain ( switeh)
* £Q0)=x and g(F¥)=x
% horizontal (ine test for mverse o exist
* May or ey net have an inverse
% monsotinic (si-v'\cH\/ increasinj ar decrca.s'ma
% \f (ab) is n the Lanchion , Hhen
. (b‘;\? f;;v\:he Inverse
nverse CHMN Qre S-
b 4 Tﬁ% Value Tubles 8 oh PS =
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The Derivative of an Inverse Function
Let fbe a function that is differentiable on an interval /. If

has an inverse function, then g is differentiable at any x for
which 7'(g(x)) # 0. Moreover:

|
g'(y) =‘F_l@_(*§ ) -p‘(g(x» $O
N 1
SWLH N
* |s Lhe reciprocad of Hhe derivadive,
of Yhe oYiﬁihaQ funcion.
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Derivatives of Inverse Trigonometric Functions

Let u be a differentiable function of x.
!

d . U
v laresin u] = T/——
v

‘—"_ [arccos ] = ——
& Vi-us
iar __u

i [arctan u] e

A rar - -

= [arccot u] o

d w

<= [arcsec U] = ~—————=y
dx ‘U\ r—‘ul_\
%[m‘ccsc u) = "_i‘/

' YW i
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Examples: Find the derivative of the function.
1. f(x) = arcsec 3x u= 3y

”“)‘;ax\m—,y—
‘P(X) =5|X,m

£ ~ i ,—%‘
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3. fix) = (arcsin x)* y= ut

W= aresin X

£5)= 2(aresin x) J

2 arcsin X
’le) = |- xz

Page 9

5. y=arctan (4)+In \f =4
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Y2

2. g(t)=arccosN27-1 (2& D)
| - II
9W =g 2 (D7)
{

. (
3({): TR

\ —
99 S
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Y
4. y=secNT + <2 % u:(,l%y‘)z
y =aresec (1+x )

y! (7] IW 57— ¢ 3 ’*Xaﬂ’é&x)
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HOMEWORK

pg 179 -180: 7,8, 10, 11 - 33 odd,
45 -51 odd, 57
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