
CHAPIER 7 INVERSE FUNCIIONS

" 
7.1 Exetcises

4.

l. (a) What is a one-to-one function?

(b) How can you tell from the graph of a function whether it is

one-to-one?

2. (a) Suppose / is a one-to-one function with domain A and

range B. How is the inverse function /-l defined? What is

the domain or /-rt What is the range of f 
-1?

(b) If you are given a formula for f ' how do you find a

formula for /-'?
(c) Ifyou.are given the graph of/' how do you find the graph

of  f  
- '?

3_16 trrr A function is given by a tabre of values, a graph, a formula,

or a verbal description' Determine whether it is one-to-one'

9. f (*): i(x + s)

f 0 . / ( x ) : 1 * 4 x - x 2

l l. g(x) : Ji

12.  s(x) :  lx  I

B . h ( x ) : a a 1 - 5

A. h(x) - va t 5, 0 < x < 2

15. /(/) is the height of a football t seconds after kickoff'

16. /(t) is Your height at age t'

ffi f Z-t a tttt Use a graph to decide whether / is one-to-one'

1 7 .  f  ( x \ :  x 3  -  x 18. /(x) 
- 13 + x

19. If / is a one-to-one function such that f (2) -- 9'

is  / - ' (9)?

20. If f (*) : x * cos x' find /-t(1)'

21. If h(x) : x + $, find h-1(6)'

22. The graPh of / is given'

(a) WhY is / one-to-one?

iu) Sor" the domain and range of 'f 
-t'

i"i Brtirrrute the value of /-1(t)'

23. Theformula C:Z@ - 3}),where F > -459'67,

the Celsius temperature C as a function of the Fahn

**p"t*te f" i'ma a formula for the inverse functit

interpret it. What is the domain of the inverse functi

24. In the theory of relativity' the mass of a particle with

fllo
n l - -  t l ,  l : - - F-  V r - u 2 f c z

where mo is the rest mass of the particle and c is the

lisht in avacuum. Find the inverse function of / and

25-30 tttt Find a fbrmula for the inverse of the function'

26. f@):r;T3

2 8 .  Y : 2 x 3 + 3

30. / (x)  :Zxz -

its meaning.

25.  f (x \  :3  -  2x

21. f (x) : lTI= k

T _ J i
29. y: -:--, --r

'  I  + V x

ffi lt-SZ tttt Find an explicit formula for /-1 and use it to 1
* 

f ,and the line y : , on the_ same screon. 
l: :11.]<^f11

wtrette, the graphs of / and f 
-r 

are reflections about

3 1 .  / ( x )  : I - 2 1 x 2 '  x ) 0  3 2 '  f 0 ) : ' l x ' t -

1 z J + 5 6

f(x) 1 .5 z.o 3.6 5 .3 2.8 2.0

I L 3 A 5 6

/(x) I 2 A 8 L6 3 Z



the given graph of / to sketch the graph of f 
-t

the given graph of f to sketch the graphs of 7-t and l/f .

that / is one-to-one.
Theorem 7 to find g'(a), where g : f 

-t.

late g(x) and state the domain and range of g.
g'(a) from the formula in part (c) and check that it

with the result of part (b).
the graphs of / and g on the same axes.

: r E _ 2 ,  a : 2

= 9 - x 2 , 0 { x ( 3 ,  a : 8

: U G - t ) ,  x l I ,  a : 2

SECIION 7.2 EXPONTNTIAT FUNfiIONS AND THEIR DERIVAIIVES

39-42 rl Find (f ')'(a).

3 9 . f ( x ) : x 3 + x t l ,  a : l

A0 .  f (x ) :  x t  -  x3  +  2x ,  a :  Z

a l .  f ( x ) : 3  +  x 2  + t a n ( r x f 2 ) ,  - 1  ( x {  1 ,  a : 3

a 2 . f ( x ) : G T 1 r + x + r ,  a : 2

43. Suppose g is the inverse function of / and f (4) : 5, f 
'(4) : 3.

Find 9'(5).

44. Suppose g is the inverse function of a differentiable function /
and let G(x) : l/s(*).If /(3) : Z and f 

'(3) : j, find G,(Z).

@ 45. Use a computer algebra system to find an explicit expression
for the inverse of the funcrion f(r) : JxT + ;, + x + |
(Your CAS will produce three possible expressions. Explain
why two of them are irrelevant in this context.)

46. Show that h(x) : sin x, x € R, is not one-to-one. but its
restriction f(x) : sin x, - T/2 < x 4 nf Z, is one-to-one.
Compute the derivative of /-1 : sin-1 by the method of
Note 2.

47. (a) If we shift a curve to the left, what happens to its reflection
about the line y : x? In view of this geometric principle,
find an expression for the inverse of g(x) : f(x * c),
where / is a one-to-one function.

(b) Find an expression for the inverse of h(x) : f (cx), where
c * 0 .

48. (a) If / is a one-to-one, twice differentiable function with
inverse function a. show that

t t l  \  f  "(g(x))
g \ x ) :

(b) Deduce that if / is increasing and concave upward, then its
inverse function is concave downward.

421

7,2 Expoltettlinl Futtrti0rts dltd Iheir Ierivntives

instructor has assigned Sections 7.2",

The function f(x) : 2 is called an exponential function becalse the variable, x, is the
exponent. It should not be confused with the power function g(x) : xr, in which the vari-
able is the base.

In general, an exponential function is a function of the form

f ( x ) :  a '

where a rs a positive constant. Let's recall what this means.
If x : n, a positive integer, then

7.4., you don't need to read
7.2-7.a$p. 421-4501.

q n : A . A . . . . . A
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