2.6 Derivatives of Inverse Functions

Review: Two functions are inverse functions if

(For)(x)= X

and

(S f)(x)= X




Inverse Properties
o The graphsof f and f~' are reflections about the
line y=x.

« The domain of f isthe range of f .
« The range of f isthe domain of f'| .

e A function has an inverse if and only if it is one-to-one.

(monvtonic )




rTHEOREM 2.17 The Derivative of an Inverse Function

Let f be a function that is differentiable on an interval /. If f has an

inverse function g, then g is differentiable at any x for which f'(g(x)) # 0.
Moreover,

g'(x) =







ex: Find the indicated value.

o f(x)=x" () (243)=






ex: Iff(r) x’+2x° +x~-1and \

(fo8 xmel(;‘;f) x find 8'(3) = 0 *(3 N
3 .X +a>(-l-)( { —9(}15)
| = X

£4x)= SX “ox * |
£(N= 1.



3. 18% answered correctly
If f(x) = x3 + x and h(x) is the inverse of f(x), then h'(2) is

A)% B)% C)1 D)4 E)13



4. 14% answered correctly

Let f be a differentiable function such that £(3) = 15, f'(3) = —8,and f'(6) = -2 Fe6) =3
The function g is differentiable and g(x) = f~(x) for all x. What is the valuc of g'(3)?

A -3 B)=: ©: D)i E)Thevalueof g'(3) cannot be determined
from the information given.



6.
Suppose f'is a one-to-one function, which is differentiable for all real numbers x. The
table below gives some of the values of f(x)and f’(x):

x| f(x) | f'(x)| (a) Write an equation of the tangent line, T}, to the function

T3 f(x)atx = 3,

(b) Write an equation of the normal line, Ny, to the function
f(x)atx = 3,
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10. Mean Score 0.95

The functions f and g are differentiable for all rcal numbers, and g is strictly increasing.

The table gives values of the functions and their first derivatives at selected values of x.

The function / is given by h(x) = f(g(x)) - 6.

x | f) () | g(x) | g'(x)
6 S

1 4 | 2

219 1 2 13 1 1
310 4 | 4| 2
4l 113 16 [ 7

(a) Explain why there must be a value » for 1 < r < 3 such that h(r) = -5.
(b) Explain why there must be a value ¢ for 1 < ¢ < 3 such that h'(¢) = -5.

(¢) Let wbe the function given by w(x) = [%® f(£)dt. Find the value w'(3).

(d) If g~ is the inverse function of g, write an equation for the line tangent to the graph
ofy =g (x)atx = 2.
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