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Problems meif

In words, give a practical interpretation of the functions in  In Problems 24-27, use the mtormatlon from Flgures 8.3, and

Problems 17-20. 8.4 to graph the functions.
17. f(h(t)), where A = f(r) is the area of a circle of radius
rand r = h(t) is the radius of the circle at time . 2 2 /‘
18. k(g(t)), where L = k(H) is the length of a steel bar at 1 i@ 1 g(z)
temperature H and H = g(t) is temperature at time ¢, 0 e 0 .
19. R(Y(gq)), where R gives a farmer’s revenue as a func-
tion of corn yield per acre, and Y gives the corn yield as =1 - -1
a function of the quantity, g, of fertilizer. 9 _9
20. t(f(H)), where t(v) is the time of a trip at velocity v, -2-10 1 2 -2 -1 0 1 2
and v = f(H) is velocity at temperature H. Figure 8.3 Figure 8.4

21. Complete Table 8.8 given that:

e fis symmetric about the y-axis (even).
e g is symmetric about the origin (odd).
e £ is the composition of g with f, that is, h(z) = 24. f(g(z)) 25. g(f(x)) 26. f(f(z)) 27. g(y(=))

9(f(z)).
Table 8.8 28. Complete Tables Table 8.10, Table 8.11, and Table 8.12
given that h(z) = g(f(x)). Assume that different values
z (-3 -21-1703112]3 of z lead to different values of f(z).
f@ o220
g@) 10 121210
o) Table 8.10 Table8.11  Table 8.12
z | f(=) z | g(z) x| hiz)
3 . -2 4 ! -2
2\ Complete Table 8.9 given that h(z) = f(g(z)). i ST B
Table 8.9 v B UL 3
- 1 5 4 0 |
5 7@ To@) [z . T >
0 1 2 5
{ 9 0
2 I
23, Using Figure 8.2, estimate the following: @ f(f(1)) by g(g(1))
@ fe@2)®) g/@)© fGE)@ g@) © o) @ 9(7(2) y
il - Vo )
4 4
, f() .
// 2
2
1/ JRSBNEEE L g()
L 1 1 T
-z 1 2 3 4
1 2 3 4 5
Figure 8.5

Figure 8.2
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8.1 COMPOSITION OF FUNCTIONS 349

30. Use Figure 8.5 to find all solutions to the equations:
@ flg(z)) =0 b g(f(z)) =0
31, Let f(z) and g(z) be the functions in Figure 8.5.

(a) Graph the functions f(g(z)) and g(f(2)).
(b) On what interval(s) is f(g(z)) increasing?
(¢) On what interval(s) is g(f(«)) increasing?

e

s \ i
32;/ Find f(£(1)) for For Problems 49-53, let k(2) = 2 4 2 and g(z) = 2* + 3.
Find a possible formula for the function named.

{
{
4

2 ite <0
flzy=< 3z+1 fo<z<2

2?3 > 2 W) if hk(z)) = (2% + 2)°.

N o 132
50. j(z) ifk(j(t)) = (?> +2.
33. Using your knowledge of the absolute value function, ’

explain in a few sentences the relationship between the 1

51 f(x)if f(k(v)) = -

graph of y = | sin z| and the graph of y = sin . v 4+ 2
34, Graph the following functions for —27 < z < 2. - 1 Y
52. h(z)if h(g(x)) = ——7 + bz” + 15.
(@) f(z)=sinz (b) g(z) = |sinz]| x? + 3
(¢) h{z) = sin|z| (d) i(x) = |sinjz|| 53, j(z)if j(z) = g(g(x)).

(e) Doany two'of these functions have identical graphs? 54. Suppose p(x) = (1/2) + 1 and gle) = 2 — 2.
If so, explain why this makes sense.

38. (a) Using what you know about the graph of y = sin 2, (a) Let T(l) = p(q(z)). Find a formula for r(z) and
make predictions about the graph of y = (sin 2)?. simplify it.

(b) Using a computer or a graphing calculator, graph (b) Write formulas for s(z) and ¢(x) such that p(z) =
g(z) = (sine)®, h(z) = (cosz)? and f(z) = s(t(x)), w'hﬁre s‘(m) # z and t(z) ;ﬁ ¢
() + h(z). on the interval —27 < & < 27. What {c) Let a be different from 0 and —1. Find a simplified

expression for p(p(a)).

do you observe about the graph of f(z)?

In Problems 36-39, find a simplified formula for the differ- 55, If s(z) = 5 + LS +x, k(z) = =+ 5, and s(z) =
T+

ence quotient (o at is y
fo+h) - () v(k(z)), what is v(z)?
h ‘ 56. Suppose u(v(z)) = ! and v(u(z)) = !
20. ppos T 2 wlz ”(w_l)z‘
36. f(z) =2+ 3. fz) =7 Find possible formulas for u(z) and v(x).
3. f(z) = i 39, fla) =27 57. Assume that f(z) = 3- 9" and that g(z) = 3°.

(a) If f(z) = h(g(x)), find a formula for A(z).

(b) If f(x) = g (j(x)), find a formula for j(z).

40. Let f(z) = 1/z. For n a positive integer, define f,(z)
as the composition of f with itself n times. For example,

fa(z) = f(f(x)) and fs(z) = F(f(f(2)))-

.. You have two money machines, both of which increase
any money inserted into them. The first machine doubles
your money. The second adds five dollars, The money

(2) Evaluate fr(2). (b)  Bvaluate f25(f22(5)). that comes out is described by d(z) = 2z, in the first
case, and a(z) = x + 5, in the second, where z is the
Decompose the functions in Problems 41-48 into two new number of dollars inserted. The machines can be hooked
functions, v and v, where v is the inside function, u(z) # =, up so that the money coming out of one machine goes
and v(z) # . into the other. Find formulas for each of the two possible
composition machines. Is one machine more profitable
. ) = /3 — bz ’f42§ F(z) = (22 + 5)* than the other?

FAC, Zod e (7)




8.2 INVERSE FUNCTIONS 359

Exercises and Problems for Section 8.2

Exercises

In Exercises 1-4, use a graph to decide whether or not the Find the inverses of the functions in Exercises 9-21.
function is invertible.

oz
S 241

12. g(z) = &>}

10. h(z)

14. h(z) = In(1 — 22)

34 2z
16. =
6. flo) = 5
VT +3
18. f(z) = =———x
f(z) 11—z
! and g7 (z) =1+ L ! 3
z—1 ‘ . 1—a z) =2In (E) 20. s(z) = 2+ logx
t
i = * = —  for >
h(z) = v/2x and k(t) 5 forz,t 20 21. g(z) = In(z + 3) — In(z — 5)

Problems

22, If P = f(t) gives the population of a city, in thousands,
as a function of time, ¢, in years, what does f ' (P) rep-
resent? What are its units?

alues of f and g are in Table 8.18. Based on this table:

(a) Is f{z) invertible? If not, explain why; if so, con-
struct a table of values of f7*(z) for all values of =

23. If C = f(q) gives the cost, in dollars, to manufacture ¢ for which £~ (=) is defined.
items, what does f ™ (C) represent? What are its units? (b) Answer the same question as in part (a) for g(z).
24. If t = g(v) represents the time in hours it takes to drive (¢) Make a table of values for h(z) = f(g(z)), with
to the next town at velocity v mph, what does g~ (t) z=-3,-2,-10,1,23
represent? What are its units? (d) Explain why you cannot define a function j{z) by
25. Let P = f(t) = 10e”-°** give the population in millions the formula j(z) = g(f(z)).
; i ves o and infer -1
at time ¢ in years. Find and interpret f ™ {P). Table 8.13
26. Let C = f(g) = 200 + 0.1q give the cost in dollars
to manufacture ¢ kg of a chemical. Find and interpret z {=3}/-21-110111293
F7He). F@y 19 7 |6 =45 =89
27. The noise level, IV, of a sound in decibels is given by gz) | 8 | 113 12 -3/-1]3
I
N = f(I) = 10log (E) ' igure 8.17 defines the function f. Rank the fol-
where I is the intensity of the sound and I, is a constant, lowing quintmes m Ordfi from least to greatest:
Find and interpret f~1(N). 0,£(0), f77(0),3, £(3), f~(3).

Solve the equations in Problems 28-33 exactly. Use an inverse .

1
function when appropriate. \i\f(m)
8) 7sin(3s) = 2 9+ = 3 SRV P W
30. 229 — 1.09 31, In(z+3) =18 -0 ~2J% \é

2z +3
;+3 -8 Vet r=3 Figure 8.17

™

é
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Section 7.5

1 0°to 90°

(2,3)

3 270° 10 360°

(27 _3)

11

13 1v

15 (~v6/2,-v8/2)

17 (—v3,1)

19 (1, 7)

21 (2,57/6)

W Hiz=3,y=0r=23,6=0
M:io=0,y=4r=4,0=mx/2

25 H:ix=3V2/2, y=38V2/2r=3,0=
n/4
M:z2=0y=—4r=4,80=23r/2

27 H:axx 2898, y~ —0.776; r =3, 8 =
237 /12
M:ao=0,y=—47=4, 60 =23r/2

29 VB<r <ViBandw/4 <6 < 7m/2

31 0<8<w/2andl < r < 2/cosb

33 n loops

35 An inner and outer loop

37 0<6<2rand3/16 <7 < 1/2

9@ 0<<n/4and0 < r <1
(b) Two pieces:

0<ae<vV2/2and0 <y < a;
V2/2<z<1and0 <y < V1 — 22

Section 7.6

1 261"”/2
582'4,069

0i87/2

~5 -+ 12¢

3
5
7 =3~ 4i
9
I 3~ 61

I

/3
13 M4
15 V2 +iv2

V3 i
17 %+ 3

19 V2/2 +1V3/2
21 V2cos & 4 iv2sin &
23 2.426 + 4.062¢
25 Ap=02—i
Az -2+ 21

27 p= —bandgq = V¢ — b2
Chapter 7 Review

1(a) a=4;c=2;B =60°

(b) A =2 73.740°, B ~ 16.260
3 ¢ = 53.130°; 8 = 36.870°
5 5,67.380°.22.620°

7 cosb
9

1

[SEN

([

%b=7

2co8 ¢
1 —2/2
13 (=V6 ~V/2)/4
15 1
17 1
19 (—0.832,1.819)
21 {0,0)

23 Both are right

25 cosd = 3/V14
27 Tw/6.11nw /6, /2
29 Appear to be same

Y

N AN/
—2#\/’\/2#

tan? z — sin® 2

35 (tan?
41 4rolls

43 (2) OE
(b OA
(¢) DB
(d) OF
(&) OC
() GH

Ch 7 Understanding

False
3 False
5 True
7 False
9 True
11 True
13 True
15 False
17 False
19 True

21 True

z)(sin? z) =

17 ¢
21&,.,{/@4"?

551

23 False
25 True
27 False
29 True
31 True
33 True
35 False
37 False
39 False
41 True
43 False
45 False

True

| /gﬁ, ¢ Wm“u

:;agam Ateowan @ C)

1 r(0) = 4,7(1) = 5,7(2) =
0,7(4) = 3, r{5) undefined

3 w/2.n/3 /4. 7/6,0

5 (2% — 6x +10)/(z — 62 + 9)
7T x4 1
9
1
3

2.7(3) =

(& —3)/(10 — 3z)

k(m(a)) = 1/(2 - 1)?
k(n(z)) = 42" /(z + 1)?
15 (m{z))? = 1/(2? — 2z 4+ 1)
17 Areain terms of time
19 Revenue in terms of fertitizer
21 £:2.2,0

g:—2,-2,0
h:0,-2,~-2,0,-2,-2,0
23 (a) 3.
(by 1.
(¢} 3.
(d)y 2,

i\’)O\l\)ﬂ

o]
[
o)

29 (a) 4
(b) 1
(c) 4
d) 0



552
31 (a) 13 n7 ¥ a) = 10® + 3

15 h™l(2) = (2/(1 - ))?

17 f~Yz) = (42° — 4)/(a® - 7)

19 p~Ha) = 1/e/2)

2t g7 Ha) = (3 + 5e®)/(e® - 1)

23 Quantity manufactured at
cost 7 number of items

25 fTH(P) = 501n(P/10)

27 FTYNY = Ig1pN/10

29 2 =(In3/In2) -5

31 z=ct® -3

33 2= (19 - V/37)/2

35 77H3) < F(B) <0< f(0) < FTHO) <
3

39(a) = = (1/3)In(1/2)
(b)) =z~ —0.382
(€) z=(1/6)In2
@) z=(1/4)In2

41 1 ~1¢?

43 () A= mr?

b 0<e <2 (b)
(c) 2< o <4

35

37

(a) Periodic; Range: O < y <1
(b) (sinz)® + (cos 1) =]

g(x) + h(z) = (sina)? + (cosz)?
— 1 T

¢y >0
-2 =7
A
(V&R = /@) /h S
(2%+h 2%y /n

39
41
43
45
47
49
51
53
55
57

59

w(z) = /2, v(z) = 3 —~ B

2

wlz) = 2% 4z, v(z) ==

u(z) =2+ z,v(z) = 1/z e,

w(z) = 3%, v{z) = 2z — 1

h(z) = «° )

f(z) =1/z

Jlw) = (x% +3)* +3 »

viz) =a+ 1/z = 7wr?

() h{z) = 3z°

by jlz)y=2a+1

(a) f(z) = 121.52 f—l(l-) —
g(z) = 1.02638a

h(a:) = 0.00845x
(b) $1000 trades for yen,
then for 1026.675 euros

[Section 8.2 | o1 Awivins

b e o
1 Not invertible "& {)g’é N@;ﬁ& (f) Yes
3 Invertible @a i‘ 45 (a) p ) 50(] 1)
9 T ey = $/a/12 ” o) PNy ):

H

(logy — log 150)/ log 1.1

kl(a,) — %ln(‘:ﬂ/3) (¢) 10.3 years

fFr1C

2vdod.
47 (a) 36m

(b) 6 seconds
(c) One possibility: 3 <t <6

height

| f\ \

=t time
3 6

(e) time

sl hgight

36

49 (a) A (wrong) guess is 0.99 ml
() z=C71(0.98)
(¢) S50ml

51 f7HLY = (1 = L/ke)
FTH(L) = Age of fish of length L
Domain: 0 < L < L

Section 8.3

1 3.L2-+£

5 .3w/2 - 1/2
7@ flz) +g(z) =32 +a+1
by flz) — glz) = 322 + 2+ 1
(©) fla)g(z) = 32 + 327
@ flz)/g(z) = (2 +1)/(32?)
9) flz)+ glz) =22
(b f(z) - g(z) =10

() flz)g(z)=22~25

@ F(2)/9(@) = (»+5)/(a - )
) f(z) +gla) = 2>+ Jg

m F(z) —glz) =« - 2®

© f(z)g(x) = 28

@ f@)/9(@) = o
13 (a)

&
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