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Do now:

26. What is the slope of the line tangent to the curve y = arctan(4.x)\at the point at which x = :1- ?
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28. Let f be a differenti ion such that f(3) =15, f(6) =3, f’(3) = -8, and f’(6) = —2. The function g
is differentiable and\g(x) = f~'(x) ffor all x. What is the value ai g’(3) 5‘? '
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(E) The value of g’(3) cannot be determined from the information given.
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28. Let f be a differentiable function such that f(3) =15, f(6) =3, f’(3) = -8, and f’(6) = —2. The function g
is differentiable and g(x) = f'(x) for all x. What is the value of g’(3)?
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(F) The value of g’(3) cannot be determined from the information given.
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General Problem: Find the derrratrvre of the inverse function of f(}r)at x= k.

Denvatives of Inverse Functions - Classwork

Method 1. Simply finding the mverse function. This works when 1t is easy to generate the mverse function.

a) Find the inverse function by interchanging x and ¥ and sobnng for ¥
b) Take the derivative of this new y. That will be the dermvative of the inverse function.
e) Plug in your given £ value
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Method 2: Not finding the inverse function because it 15 too difficult
¢ Q.\th‘)/\

a) Find the inverse fur?@:m by interchanging » and ygpdaskusgfosy

4
b) find 2 implicitly
ax

¢) Solve for % Itwnllbein terms o@

< d) Replace the walue of £ for » 1n your inverse function from step a above and solve for y

e) Plug that value of y mnto %
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Example: If f{x) =x*, 2 0, find the derivative of £7'(x) atx = 4

METHOD 1
a) J= XZJ so the inverse 15 ¥ = yﬂ

therefore J = x (first quadrant)
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Example: If f()r) = XZJ x 2 0, find the derrrative of f_l(,r) w=4

/;
METHOD 2 - = =\
0 . . 2 \Y B X B \‘6
a) ¥ =X, so the inversedsy = J L %\
P > ) =\ = \’57/
by1-2p 2 Y=\
pr N\
a1
o) g _2 |
dx 2y r
dy 4=° =:-y=2(quad1) \ !
a1 1 1
g) == =—
dr 2y 22) 4
-50 f()r) =x
So take the Y ou want the
—4.0 reciprocal of o (2, 4) slope of the
the slope here! tangent line here!
—3.0 r
F20 A=l
(4, 2)
—1.0
1.0 2.0 3.0 4.0

Note: [twas necessary to restrict the domain of f(x) to w2 (0 so that its inverse 15 a function: 1e. that f(x) 15

one-te-one (passes the horizontal line test).
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Method 1 will be too difficult. y=x" —dx"+Tx—1 so the inverse

3 1-(37 —8}»+7)£:~£=;
ar  \dr 35 -8p+7

b) Set 3°—4*+7p-1=1. Graphically, you get y= 349

ARt rA-1

P 1
o 2. =219

ar  3(\349 —8(.349)+7

1
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Example: Find the derivative of the mnverse function of _f(x) =e"+Ilnxatx=23
Method 1 will be too difficult. p=¢"+1Inxso the inverse 1z x=¢"+1np
Io4. Io4. 1 Io4.
4=t tiute 2
St re +1
F

b) Set &' +1np=3. Graphically, you get y = 1.0744.

1
&+ —
F

= CNE=RIE

X

nkeriection

n=1.07440086 LY=2

=259
1

1.0744
1

April 07, 2015

Nate: After you graphically intersect, you can easily get the answer by Dezv(Y1,X.%)

12
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Example: Find the dervative of the inverse function of p=¢", x> 0

. 1
Inverse Function: r=¢"

Inx = *

. 0
Selution: y=Alnx = (ln X) 2

April 07, 2015
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Sample Problems:

Find the denvative of the inverse funetion of (use method 2 only if methed 1 won’t work)

a) y=x+latx=19 by p=x+5r—latx=5 ¢ p=x+sinxatx= T

14
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Sample Problems:

Find the denwative of the mwverse function of (use method 2 only if method 1 wont work)

a) p=x+latex=9 b) p=x+5r—latx=5 ¢ y=x+sinxatx= T

15
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Sample Problems:

Find the dervative of the inverse function of (use method 2 only if method 1 won’t work)

a) p=x+latx=0 by p=x+5r-latx=5 ¢) y=x+sinratx= T

16
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