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gure 42 The rule for computing C follows two equatioﬁs:
¢ C(x)={0.0956x+6.50 f0=x=80 _
. 0.0856x + 14.50 ifx > 800 eiese
180 .
7 [ (1500, 142.90) See Figure 42 for the graph. )
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1.4 Assess Your Understanding .

~Are You Prepared?’ Answers are given at the end of these exercises. If you get a wrong answer, read the pages listed in red.
1. Sketch the graph of y = Vix. {p. 15) 3, List the intercepts of the equation y = x* — 8. (p. 12)

2. Sketch the graph of y = % (pp. 15-16)

Concepts and Vocabulary ‘ o N

4. The function f(x) = x® is decreasing on the interval 7. True or False The cube root function is odd and is decreasing
on the interval (—o0, 00).,

8. True or False The domain and the range of the reciprocal
function are the set of all real numbers.

5, When functions are defined by more than one equation,
they are called : functions,

6. True or False The cube function is odd and is increasing on
the interval (—o0, o0),

skill Building

In Problems 9 -16, match each graph o its funcion.
A. Constant function B. Identity function C. Square function D. Cube function
E. Square root function  E Reciprocal function G. Absolute value function  H. Cube root function

N \/ 10, N /+ N2

B N 14, AN 6. /’

It Problems 17-24, sketch the graph of each function. Be sure o label three points on the graph.

e L Lk LA A B Yol LTS L APl

17 f(x) =x 18. f(x) = i 19. f(x) = * 20. f(x) = Vx
2 f(x) =~ 2. f(x) = | 2. flx) = Vx 24, f(x) =3
X ifx <0 ) f —3x ffx<—1
25, If f{x) = { 2 itx =0 26, I f(x) = {0 ifx = -1
2+l x>0 ‘ w1 x> -1
find: (a) f(-2} () f(0) {c) f(2) find: (a) f(—2) () f(-1) (&) f(0)

-4 H-lsx=2 3 f-2=x<1
27. = - N =1
i) {x3-2 f2<xr=3 28. Tt £(x) {3x+2 fl=x=<4

 find: (=) £(0) 7\ (®) f(1) (A f(2) (@3 find: () £(~1) ®) f(0y  (9f(1) ~ (DFE)
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In Problemts 29—40:
{(a) Find the domain of each function.
(d) Based on the graph, find the range.

‘ 2 ix A0 3xr  ifx #0 ~2x+3  ifx<1
\29'f(x)‘"{1 ifx=0 30'f(x)_{4 ifx=0 31'f(")_{3x—2 ifx=1
va < 2 x+3  if-2=x<1 | 2w+5  f-3=x<0
32. flx) = {fk_ ; if"-} o B fx) =4S ifx=1 34, f(x) = { -3 ifx =0
*= —x+2 ifx>1 -5x ifx >0
1+ ifx <0 L ifx <0 - |x] f-2=x<0
x x = -2 =
35 f(x) = { , ‘ 36, flx) = § x 37 flx) = { 3 .
x? ifx=0 . . Vi ix=0 x ifx=0
* 2-x #-3=x<1 L IR i
38, f(x) = {\/)—C =1 39, f(x) = 2int{x) 40, f(x) = int(2x) :
In Problems 41-44, the graph of a piecewise-defined function is given..Write a definition for each function. E
41, y 4. ¥ 43. y a4,
2 : 2r 2
2,1
e bGP S (1.1
\ (1,1
L 1 1 1 L L . ! 1 L [
-2 (0,0) 2 X -2 0.0p 2« -2 (00 (2,0 x
) -0 ] }
45. T f(x) = int(2x), find 46, I f(x) = int(%),ﬁnd
(a) f(1.2) (b) f(1.6) {c) f(—18)

Applications and Extensions

(b) Locate any intercepis.
() Is f contimeous on its domain?

{¢) Graph each function.

(2) F{12) (b) f(1.6) (&) f(-18)

47. Cell Phone Service Sprint PCS offers a monthly cellular
phone plan for $39.99. It includes 450 anytime minutes
and charges $0.45 per minute for additional minutes. The
following function is used to compute the monthly cost for a
subscriber:

Cle) = {39.99 if0 = x =< 450
(*) = Vodsx - 16251 itz > 450
_ where x is the number of anytime minutes used. Compute the
monthly cost of the cellular phone for use of the foliowing
numbers of anytime minutes:
{a) 200 (b) 465
Source: Sprint PCS

Parking at O*Hare International Airport The shorf-term
(no more than 24 hours) parking fee F (in dollars) for parking
x hours on a weekday at O'Hare International Airport’s
main parking garage can be modeled by the function

(c) 451

43.

& o

Determine the fee for parking in the short-term parking
garage for

{a) 2 hours (b) 7 hours (c) 15 hours ]
(d) 8 hours and 24 minutes
Source: O’Hare International Airport

Cost of Natural Gas In March 2013, Peoples Energy had the

following rate schedule for natural gas usage in single-family
Tesidences:

Monthly service charge $22.25
Per therm service charge
First 50 therms $0.25963/therm
Over 50 therms $0.11806/therm
Gas charge - $0.3922/therm

(a) What is the charge for using 50 therms in a month?

(b) What is the charge for using 500 thexrms in 2 month?

(c) Develop a function that models the monthly charge C
for x therms of gas. '

(d) Graph the function found in part (c).

2 fo<x=1 . o

4 1< x =<3 Source: Peoples Energy, Chicago, linois, 2013
F(x)=<10 if3<x=4

Sint(x +1) +2  if4<x <9

51 if9 =x =24




50. Cost of Natural Gas In February 2013, Laclede Gas had the
following rate schedule for natural gas usage in single-family

residences:
Monthly customer charge $19.50
Distribution charge
First 30 therms $0.65403/therm
Over 30 therms $0.04235/therm
Gras supply charge $0.53668/therm
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(a) What is the charge for using 20 therms in a month?
{(b) What is the charge for using 150 therms it a month?

{c) Develop a model that gives the monthly charge C for x
therms of gas.

(d) Graph the function found in part {c}.
Source: Laclede Gas, 2013
51. Federal Income Tax Refer to the 2013 Tax Rate Schedules.

If x equals taxable income and y equals the tax due, construct
a function y = f(x) for Schedule X.

52. Federal Income Tax Refer to the 2013 tax rate schedules. If x equals taxable income and y equals the tax due, construct a function

y = f{x) for Schedule Y-1.

e e S A B

2013 Tax Rate Schedules
Schedule X-Single Scheduie Y-1 - Married Filing Jointly or Qualified Widowl{er)

if Taxable TheTaxls Ofthe | IfTaxable TheTax s Of the

Income Is But Not This Pius Excess Incomels But Not This PlusThis Excess

Qver Over Amount This % Over Over Over Amount % Over
50 $8925 . - S0 £ 0% - 0 0 $17,850 0+ 10% S0
8,925 36250 - - 89250 + 1% - 8925 17,850 72,500 1,785 +  15% 17,850
36,250 87850 499125 +  25% 36250 72500 146400 908250 +  25% 725500,
87,850 183,250 1789125 +  28% 87850 146400 223050 2845750  +-  28% 145400
183,250 308350 4460325+ 33% 183250 | 223050 398350 4991950 ¢ 33% 223,050
398,350 400000 © 11558625 +  35% 398350 398,350 450,000 10776850 +  35% 398350
400,000 L 14616375 +  396%. 400,000 450,000 - 125846  + 396% 450,000

Source: Internal Revenue Service

53, Cost of Transperting Goods A trucking company transports
goods between Chicago and New York, a distance of 360
miles. The company’s policy is to charge, for each pound,
$0.50 per mile for the first 100 oiles, $0.40 per mile for the
next 300 miles, $0.25 per mile for the next 400 miles, and no
charge for the remaining 160 miles.

(2) Graphtherelationshipbetweenthe costofiransportation
in dollars and mileage over the entire 960-mile route.

(b) Find the cost as a function of mileage for hauls between
100 and 400 miles from Chicago.

{c) Find the cost as a {unction of mileage for hauls between
400 and 800 miles from Chicago.

54. Car Rental Costs An economy car rented in Florida from
Enterprise® on a weekly basis costs $185 per week. Exira
days cost $37 per day until the day rate exceeds the weekly
rate, in which case the weekly rate applies. Also, any part of
a day used counts as a full day. Find the cost C of renting
an economy car as a fuaction of the number x of days used,
where 7 = x = 14. Graph this function.

Source: enterprise.com

$5. Mortgage Fees Fannie Mae charges a loan-level price
adjustment (LLPA) on all mortgages, which represents a fee
homebuyers secking a loan must pay. The rate paid depends

on the credit score of the borrower, the amount borrowed,
and the loan-to-value (LTV) ratio. The LTV ratio is the ratio

of amount borrowed to appraised value of the home. For
example, a homebuyer who wishes to borrow $250,000 with

. a credit score of 730 and an LTV ratio of 80% will pay 0.5%

{0.005) of $250,000, or $1250. The table shows the LLPA for
various credit scores and an LTV ratio of 80%.

ALoan-Level
Credit Score Price Adjustment Rate
= 659 D 300%
C660-679 © 2.50%
680-699 1.75%
700-719 S 1%, g
720739 C05% L
= 740 C02s%

Source: Fannie Mae.

(a) Construct a function C = C(s), where C s the loan-level
price adjusiment (LLPA) and s is the credit score of an
individual who wishes to borrow $300,000 with an 80%
LTV ratio.

(b) What is the LLPA on a $300,000 loan with an 80% LTV
ratio for a borrower whose credit score is 7257

(c) What is the LLPA on a $300,000 loan with an 80% LTV
ratio for a borrower whose credit score is §707

56. Minimum Payments for Credit Cards Holders of credit
cards issued by banks, department stares, oii companies, and
so on receive bills each month that state minimum armounts
that must be paid by a certain due date. The minimum due

. depends on the total amount owed. One such credit card







