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- [ BT nght trlangle PQD and the Pythagorean Theorem show that
b (PDY*=r? + s% hence PD = /72 + s*. Applying the Pythagorean
TheoremMg rlght triangle PDC, we have ﬁ‘gﬁs'
\ d? = 3 + (PDY? #
W E=F (VTR
.-,,%%dz =9 4 12 + ¢

- g2 2
e the = VI + 5

area of tesses d in terms of r and s. By substi-

8 equation, we can express d as a

d = V9 + (45¢) + (3501 \‘x\%

: d = V9 + 20256 + 122,5008 = V9 + 124,525,
m—— L 5, (d) At 1:30 pM. we have ¢ = 1.5 (since noon is = 0). At’ thls time

d= V9 + 124,525 = \/9 + 124,525(1.5)* = V/280,190.25
=~ 52933 miles. W

y % {M () The preceding equation
S tuting » = 45t and s =t

ercises 3.5

n Exercises 14, find (f + g)(x), (f — g)(x), and (g — f)(x). 1. g(f(2) + 3) 16. f(25(1))

= -3x+2  glx)=x

Gox 42 ga) e —dx+7 In Exercises 17-20, find (g * £)(3), (fo )1}, and (f > £)0).
1/x, gx)=x*+2x-35 17. fix)=3x -2, g(x)=x?

Vx, gl =x*+1 8 flx)=|x+2|, glx)=-

- 1. flxy=x  glx)=—

20. fix)=x*—-1, glx)=Vx

&5t g = Vx4 Int Exercises 21-24, ﬁnd the rule of the function fe g, the do-
Y ' . g =Vi—3 mazjz of] g, the rule of g  f, and the domain of g = f.
A1, gl = VE-1 @ flx) =2, gl =xts

2. fxy=-3x+2,  gx) =1
Bof) =1/, glx) =

. s _ 1
T g(x)_ 1;3‘ 24 fry=577  s= x* =1
8 = x+2

In Exercises 25~28, find the rules of the functions ffand f o f.
25 f(x) = x?

'ghwis,fx)“(x—l)z
5; 15 find the indicated values, where 27, f(x)=1/x

f(x)_l +x
: 28, flx) = ——
14 (f X3

glx)=V3x +4
¥ +2,  gx) =43



29. flx}=Y9x +2,  E*MT g

3. flxy=Vx—1, gw= 1

31 flx) = Va+2, gl)=0&- 2y
Sy + 5

32, flx) =22 -5 g =TT

Exercises 33 and 34 refer to the function f whose graph is
shown in the figure.

33. Let g be the composite function fef [thatis,
g(x) = (fof)x) = f(f(x))]- Use the graph of f to
£l in the following table (approximate where
necessary).

x | ) | gt = fFE)

34, Use the informaticn obtained in Exercise 33 to
sketch the graph of the function g.

x f@) t g®
1 3 1 5
3 2 5 2 4
: 3 1 3 4
4 2 4 3
E 5 3 5 9
0]« feght)
1 4 1
2 2 2
3 5 3
4 4
5 5
x| (e i) Bl | (g
1 1
2 2
3 3 3
4 4 4
5 5

In Exercises 39--44, write the given function as the compos-
ite of two functions, neither of which is the identity function,
as in Examples 6 and 7. (There may be more than one way o
do this.)

39, flx) = Var +2
40. g(x) = Vx ¥ 3~ Vx +3
41, hix) = (7%* — 10x + 17)

42, k(x) = V(7x — 37
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Section 3.7 Inverse Functions 183

® In many texts the inverse function of a function fis denoted 7L In this
notation, for instance, the inverse of the function f(x) =x° + 5 in Example 3
would be written as f~'(x) = ¥x — 5. Similarly, the reversal properties of inverse
functions become
FTHf()) = x for every x in the domain of f; and
FUf7(x)) = x for every x in the domain of .
In this context, ! does not mean 1/f (see Exercise 47).

n.Exé}‘cises 1-8, use a calculator and the Horizontal Line 26. f(x) = =3 (x) = —~3 — Bx
vst to determine whether or not the function [fis one-to-one. ' 2x + 5 g 2x

-3 forx=3
x—6 forx>3

- x® 4 2t - 2P 4+ 4 — B
X7 —4x? +x — 10

A

e Coomen e
3-28, se %&au%%
815 the inverse of f.

27. fx) =x°,  g(x) =V«
28 flx)=x>~1, gx)=vx+1

29. Show that the inverse function of the function f

2x+1

— i3 f it .

F— is f itself

30. List three different functions (other than the one in
Exercise 29), each of which is its own inverse,

[Many correct answers are possible.]

whose rule is f(x) =

In Exercises 31 and 32, the graph of a function [ is given.

"_seé 9-22, use algebra to find the inverse of the given Sketch the graph of the inverse function of f. [Reflect care-
one function.

Sfully.]
31.
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Chapter 3 Functions and Graphs

In Exercises 33--38, each given function Tias an inverse func
tion. Sketch the graph of the inverse function.

33, flx) = Vx T 3 34, flx) = V3x ~ 2
35. f(x) = 3x° + 2 36. flx) = Vx+3

37. fix) = xi+x— 2
-1 forx =40
38. flx) = _5x—1 forx>0

In Exercises 39—46, none of the functions has an inverse. State
- at least one way of restricting the domain of the functiont {that
is, find a function with the same rule and a smaller domain)
so that the restricted function has an imoerse. Then find the
rule of the inverse function.

Example: f(x) = 22 lyas no inverse. But the function h
with domain all x =0 and rule i(x) =« i increasing (ifs
graph is the right half of the graph of f—see Figure 2—2 07
page 60)——and therefore has an inverse.

30. f(x) = || 40. fx)=lx— 3

a1, flx) = —% @, f)y=x+4

43. f(x) = < ; é ag. floy= V4~ x*

45. f(x) = Tl 46, f(x) =3+ 5P+ 2

* 47)(a) Using the f7* notation for inverse functions,
P find Fix) when fx) = 3% £ 2.

Qi

G R

48. Let C be the temperature in degrees Celsius. Then
the temperature in degrees Fahrenheit is given
by fIC) = 3¢ 4+ 32, Let g be the function that
converts degrees Fahrenheit to degrees Celsius.
Show that g is the inverse function of f and find
the rule of -

Thinkers

49, Let m and b be constants with 7 # 0. Show that
ihe Fanction f(x) = mx + b hag an inverse function
g and find the rule of g

50. Prove that the function flx)=1- 2%* of Example
1{c) is one-to-one by showing that it satisfies the
definition:

f a + b, then f(a) + f(B)-
[Hint: Use the rule of f to show that when
Fflay= f(b), thena = b. 1f this is the case, then it is
impossible to have f(a) = f(b) when a # .}
51. Show that the peints p={(ab)and Q= (b, a) are
symmetric with respect to the iiney = x as
follows.

(a) Find the slope of the line through P and -
(b) Use slopes to show that the line through P
and Q 1s perpendicular t0 ¥ = x.

{c) Let R be the point where the liney = X
intersects line segment PQ.Since Risony = %
it has coordinates (¢, ¢) for some number c, as
shown in the figure. Use the distance formula
to show that segment PR has the same length
as segment RQ. Conclude that the line y = x is
the perpendicular bisector of segment PQ.
Therefore, P and Q are symmetric with respect
to the line ¥y = X

52. (a) Experiment with your calculator O uge some

of the preceding exercises to find four
different increasing functions. For each
function, sketch the graph of the function and
the graphs of its inverse on the same set of
axes.
Based on the evidence in part (a), do you
think the following statement true or falser
The inverse function of every increasing
function is also an increasing function.
(©) Do parts (a) and (b) with #increasing’
replaced by #decreasing.”

(b

—

. Prove the Round-Trip Theorem (page 191) as

follows. By hypothesis, fand g have these
roperties:
1 g(flx)y==x for every number X in the domain

of f;
@ flgly) =y for every number ¥ in the domain
of g
(a) Prove that f is one-to-one by showing that
if a#b,  then fla) # f(0)-
[Hint: If f(0) = fO) apply g to both sides and
use (1) to show thata = b. Consequently, if
2 # b, it is impossible to have fla) = f(b).]
) If gly) = x, show that f(x) = y- [HinE: Use (@]
(@ If f(x) =y, show that g{y) = *. [Hint: Use (0]
Parts (b) and (c) prove that
gy) = x exactly when fix)y=14
Hence, g is the inverse function of f (see page 188)




