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Is the point (3,12) on the graph of the function
g(z) = 2% + 5z — 10?

EXERCISES 0.1

i

Sketch the graph of the function h(t) = t* — 2.

Draw the following intervals on the number line.
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3. [=2,v2)
6. (4,00)

2. (4,37)"
BEH <00, 3

[~174]i
[1, 3]

~ Use intervals to describe the real numbers satisfying the inequalities in
.~ Exercises 7-12.
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P ic.
Ri7.
18
19

200,
% indicates answers that are in the back of the book.

7 1

Bii—laun < 30(-1,3/2)

B 0 and oo 1 10. z > —1 and z < 8 [-1,8)
g 3 (—00,3) L 12, z 22 [V2,00)

If f(z) = 2° — 3z, find £(0), £(5), f(3), and f(—7). 0, 10, 0, 70
If f(z) = 2° + 22 —z—1, find f(1), f(-1), f(3), and f(a).

If g(t) = t* — 3t> + t, find g(2), g(—3), 9(3), and g(a).

If h(s) = s/(1 + 5), find h(L), h(=$), and h(a+1). (1% T)/(a
If f(z) = 2? — 2z, find f(a + 1) and f(a+2). a* -1, a* + 2a
If f(z) = 22 + 4z + 3, find f(a—1) and f(a —2).

Computer Sales An office supply firm finds that the num-
ber of laptop computers sold in year z is given approxi-

< p <i3(2/8)

mately by the function f(z) = 150+ 2z + 2, where z = 0 1 . A
corresponds to 2010. 23. g(=) = B Ny ¢ g(TiM z(z + 2)
(a) What does f(0) represent? Sales in 2010 Gl 1

%5. flnl= o #3226, flg)m o All x

(b) Find the number of laptops sold in 2016. f(6) = 198

Response of a Muscle When a solution of acetylcholine is
introduced into the heart muscle of a frog, it diminishes

= 37037, g(a) = a® —3a® +a 18 fla—1) = d® +2a, f(a—

In Exercises 21-28, describe the domain of the function.

i e )

27. f(z) =2z +T7+z 20

14, 0, 0, =9/8, a@® +a* —a—1

the force with which the muscle contracts. The data from
experiments of the biologist A. J. Clark are closely ap-
proximated by a function of the form

100z

b+zx’
where z is the concentration of acetylcholine (in appro-

priate units), b is a positive constant that depends on the

particular frog, and R(z) is the response of the muscle to
the acetylcholine, expressed as a percentage of the maxi-
mum possible effect of the drug.

(a) Suppose that b = 20. Find the response of the

muscle when z = 60. R(60) = 75

(b) Determine the value of b if R(50) = 60, that is, if
a concentration of x 50 units produces a 60%

response. b = 100/3

wics (s

Rlz) =

+ 2)

Bz s RSHLgRS) ) B f(t):% t >0 (0,00)

2z +1°
vi—-2

15. g(2) = -2, g(—1/2) = —11/8, g(2/3) =
YU (—2,0)U (0, 00)

287 T(2) =

N =t SN 24, e, T # <3 (—00, 2
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and simplify.

e . :AJ)’ 4 S 80 2 5 < 1
e I e o B e R 2. Let f(z) = 2?. Calculate Al el ) h})L fQ)

() Find f(g(x)). (b) Find g(f(x)).

' EXERCISES 0.3

Blet f(z) = z* + 1, 9(z) = 9z, and h(zx) = 5 — 22°. 35. Cost After £ hours of operation, an assembly line has as-
| Calculate the following functions. sembled A(t) = 20t — 1* power lawn mowers, 0 <t < 10.
Suppose that the factory’s cost of manufacturing = units

1. f(z)+9(x) 2* +92+1 2. f(z)— }z(x) 3r? — 4
B ()o(z) 92° + 9z 0 [)h (o is C(z) dollars, where C(z) = 3000 + 80z.

i ; : Ik i i (a) Express the factory’s cost as a (composite)function

] f(®) tr1 6. gt) . 9¢ of the number of hours of operation of the assembly

g(t) 9t h(t) 5— 2t line. C'(f(t)) = 3000 + 1600t — 40>
C E)r(:r::,ie:“z:llﬁ{peﬁz:?::sf(w) ) s citenl ancion, (b) What is the cost of the first 2 hours of operation? $604
a {
2 1 S| 36. Cost During the first % hour, the employees of a ma-

chine shop prepare the work area for the day’s work.
After that, they turn out 10 precision machine parts per
E e % +0 hour, so the output after ¢ hours is f(¢) machine parts,
G2 2 Bedh 12 where f(t) = 10 (t — 1) = 10t — 5, L <t < 8. The total
cost of producing z machine parts is C(z) dollars, where

ilateEnlel sl 0

P —x 4z

2 T e O R S e C(z) = .1a? + 25z + 200.
‘ 2o 7 o (a) Express the total cost as a (composite) function of ¢.
, (2) = z+3’ @) T+5 g2 + 8z + 15 (b) What is the cost of the first 4 hours of operation? *
B o) - z+5 Gt Ty | DA g 37. Conversion Scales Table 1 shows a conversion table for
PR o SO R men’s hat sizes for three countries. The function g(z) =
i i A i 8z -+ 1 converts from British sizes to French sizes, and the
12. f(z)= ——, ) ‘1‘“ function f(z) = Lz converts from French sizes to U.S.
g6 T+6 2 -36 i
~ P sizes. Determine the function h(z) = f(g(x)) and give its
4 e aE s sl interpretation.
let f(z) = —z_Zlg(w)— ——5+$,cndh(w) =
ress the following as rational functions. 22 4 9 TABLE 1 Conversion Table for Men’s Hat Sizes
13. f(z)—g(z) Sy 14. f(t) —h(t) 3t =7t +2 Britain 61 62 63 61 7 7l g8
15. f(z)g(z) —:-;.*l 3?2*110 16. g(z)h(z) ‘—:i'" +4z+5 BErancefsSE6 1 & 5585 68 STEIE S BRSO 6)
17 f(z) ‘12'3 + 31 18 h(s) _iL._J; e U.s. a¥de,  6f T 78 7 73 7L
" g(z) = + 7z — 10 " () 352 — 5
. (ot 1)g(z + 1) 20. f(z+2)+ 9z +2) qu.lf +~14 Technology Exercises
.., . : ; "+ {x  38. Let f(z) = #®. Graph the functions f(z + 1), f(z — 1),
1. m 7k 'fl, P2 (?) o f(w +2), and f(z — 2). Make a guess about the relation-
| 72 4+ 152 + 50 —2t+ ship between the graph of a general function f(z) and
23. g (i) 5w —1 e 1Y 1422 the graph of f(g(x)), where g(z) = = + a for some con-
1 T R i 2 ) 32 stant a. Test your guess on the functions f (z) = 2® and
() = =%, g(z) = - le ond h{z) = 2% - 522 + 1. f}Ex) =i
£ 89. Shifting a Graph Let f(z) = z?. Graph i
B ; ; = z°. Graph the functions
ate the following functions. il f(@)+1, f(x) =1, f(z) + 2, and f(x) — 2. Make a guess
flg(z)) 26. h(f(t)) 7 e about the relationship between the graph of a general

() b 26. o(f(x)) - f;mczionrlf(x) and the graph of f(z) + ¢ for some con-

_ € — : stant c. lest your guess on the f ti = gzl

. g(h(t) —__f_»i_.f_-;’;f—’_ 30. f(h($)) (23 — 5% + 1) f(il:) . \/E g € 1runctions f(fE) z° and

e} A . ) o 2

3 If f(z) = 2*, find f(z + h) — f(z) and simplify. 27/ +lh 40. Based on the results of Exercises 38 and 39, sketch the

2. If f(z) = 1/z, find f(z + h) — f(z) and simplify. 2 *_Jrl 5 graph of f(z) = (z — 1)’ + 2 without using a graphing

o1 1 i

et ot +h) = o) et W calculator. Check your result with a graphing calculator.
TR pliry. ' 41. Based on the results of Exercises 38 and 39, sketch th.

graph of f(x) = (z + 2)? — 1 without using a graphin

calculator. Check your result with a graphing calculator.

8. If g(t) = 4t —

4 t k) —olt
E If g(t) = ¢* + 5, find Q_(__’zﬂ and simplify. 3t* + 3th + h?

ldicates answers that are in the back of the book.

2z° — 21 + 10 —2? + 3z 4 . A\8 @ !
L. 19. .l, T,i’ ' ,J 4 SR 27 & i_ % TN
3 i 2’ + 52 - 6 4= 7 AT I g e




you view the polynomial on the domain |—/M,.M], you Call LSUELS St S .
domain that also contains all the zeros.
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-

14 i la to solve 7x? — 35z + 35 = ‘
equation  — = = 5. 2. Use the quadratic formula to solv 0::

S 0.4

formula to find the zeros of the functions in 1Ok 30 &y 7 e 20. 15+ 12z — 3% —3(8 ~

; 21. 37 — 22 (3 — ) 22. 422 — 1 (2= + 1)(2a
B2 o) 5o b2l g 503 6 200 24. 16z + 62% — 2° —a(a s
4 fl@)=g7+o+le=-2 o5 3 1 (pz_1)(a®+z+1) 26. z® +125 (z -+ 5)(cESN
" No zeros L _7a_i(_71i V/5)/22 27. 8x® + 27 28. =3 — ¢ (z—1/2)(
formula to solve the equations in Exercises 7-12. 29. 12 — 14z +49 (z —T7)° 30. 2> +z+ 7 (z+1/2
B /6 8. »” —4c+5=10No soln : : ; . : i ;
; 300 4 i e ) I;Tfl:;ge points of intersection of the pairs of curves in Exercises -
B w sty ar LD, G
olynomials in Exercises 13-30. 32. y=2*-10z+9,y=z -9 (\9. 0), (2,=T7)
8z + 15(z + 5)(z + 3)14. 22 — 10z + 16 (z — 2)(z —8) 33. y= 22 —dz+4,y=124+2c -2 (~1,9), (4,4)
2 — 16 (z —4)(x + 4) 16. 22 —1 (z+ 1)(z—1) 34. y =3z +9, y =22 — 5z + 3 (-3,36), (—2,21)
7. 32° + 122+ 12 3(x + 2)> 18. 222 — 122+ 18 2(x — 3)? 35. y=12% -3z +x,y =22 -3z (0,055 (2,2}

¥0/2 19. —2(z—-3)(z+5) 23. —2z(x - V8)(x +v3) 27. (2z 4 3)(4x? ~ 6z + 9)




