Derivatives of Inverse Functions - Classwork

General Problem: Find the derivative of the inverse function of f(x)at x = k.

Method 1: Simply finding the inverse function. This works when it is easy to generate the inverse function.

a) Find the inverse function by interchanging x and y and solving for y
b) Take the derivative of this new y. That will be the derivative of the inverse function.

¢) Plug in your given £ value

Method 2: Not finding the inverse function because it is too difficult

a) Find the inverse function by interchanging x and y .

b) find L4 implicitly
dx

c) Solve for Q It will be in terms of y.
bk

2

d) Replace the value of £ for x in your inverse function from step a above and solve for y

e) Plug that value of y into p

Example: Iff(x) =x’,x=0, find the derivative of fl(x) atx =4

ay
X

METHOD 1 METHOD 2
a)y= X7, so the inverse is ¥ = y2 a) y= x°, so the inverse is ¥ = )/2
therefore y = \G (first quadrant) b) 1=2 yj—y
4%
| ay 1
b) y'=—— Lo
2x & 2y
/ 1 1 2
) y|4)=—7—=— d) 4= = y=2(quad I
(-] fama)
Sd_ 111
dr 2y 2(2) 4
5.0 Ax)=5
So 'take the You want the
—40  reciprocal of ’ 2,4 slope of the
the slope here! tangent line here!
—3.0 l
~2.0 s(x)=Ax
4,2
—1.0
1.0 2.0 30 4.0
1 1 1 1

Note: It was necessary to restrict the domain of f (x) to x = 0 so that its inverse is a function: i.e. that f (x) is

one-to-one (passes the horizontal line test).
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Example: Find the derivative of the inverse function of /(x) =xr -4 +7xr-1at x=1.

Method 1 will be too difficult. y=x" —4x* +7x—1 so the inverse is x= ' 4> +7y—1
2) 1=(3y2—8y+7)ﬂ/=>@=2;
ar  dar 3y -8p+7
b) Set 3’ —43° +7y—1=1. Graphically, you get y= .349.

Intersection x
bR Rl b Uy o —

dy 1

y L : =219
dlx 3(.349) —8(.349)+7

Example: Find the derivative of the inverse function of Ax) =¢ +lnxratx=3

Method 1 will be too difficult. p=e¢" +In.xso the inverseis x=¢"+1n p

a)l=(e‘y+l @zal:_l Ora’_y_ Y

Y

dr  dv ey+l ar  ye+1
y
b) Set " +1n y=3. Graphically, you get y = 1.0744.

.0744 1

1.0744

1
Note: After you graphically intersect, you can easily get the answer by aDeriv(Y1,X,X)

Example: Find the derivative of the inverse function of y=¢" 2 , x>0

Inverse Function: x = s
Solution: In.x= 3*

peinr=(ny)s DLy

Sample Problems:

Find the derivative of the inverse function of (use method 2 only if method 1 won’t work)
y=x +1 atx=9

y=x3+5x—1 atxr=35 y=x+sinxy atxr=m
2) |y 11 b | 1 o |& 1

a@ _ _1 @ = DNVE
dr(=) 31X +5 8 dr(m-n) 1+cosx

di(—) 30 12
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Derivatives of Inverse Functions - Homework

For the problems below, find the derivative of /= ' for the function fat the specified value of x. No calculators

1. f(x)=x3+2x—1 atx =2
X 42x-1=2=x=1
dy 1 1

B 1 ﬂ 1 1
dx-y 3x°+2 5

2. f(x)=2x5+x3+1 atx =4

2X° +x°+1=4=x=1

depey  10x* +3x2 13

b T 1 7 T
3. X)=sinx -—=x=<— atx=— 4, x)=cos2x —-——=x=— atx=1
f() 2 2 2 f() 2 2
) T
smx=—$x=g cos2x=1=x=0
dy 1 _2 o _ =1 _pwe
a’x(x=%) cosx 3 dx(x=0) 2sin2x
s 4
5. f(x)=x -— x>0 atx=6 6. f(x)= x-4 atx=2
X
x3—£=6=x=2 Vx-4=2=x=8
X
dy 1 1 Ly
E(xd) ST 4T3 dx (x-3) 1
3x +? 2Vx -4

For the problems below, find the derivative of /™' for the function fat the specified value of x. Use calculators.

f(X)=x3—2x2+5x_1 at_x=2 f(x)=m at_x=—3
R 1 sl 1
d_ = m =.272 dx (x=-7.333) #
X (x=. x —-4x
- (3x - 5)2/3

f(x)=§+sin2x atx=3

f(x)=xe" atx=3
O ! _ 818 04y 1 -0.287
¥ (x-4309) 5 +2sin reos 1 dx (x=4335)  xe®” (— sin x) + e
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