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12. A manufacturer has a monthly fixed cost of $100,000 and
a preduction cost of $14 for each unit produced. The prod-
uct sells for $20/unit.

a. What is the cost function?

b. What is the revenue function?

¢. What is the profit function?

d. Compute the profit (loss) corresponding to production
levels of 12,000 and 20,000 units.

Find the constants m and b in the linear function f(x) =
mx + b such that f(0) = 2 and /(3) = —1,

Find the constants m and b in the linear function f(x) =
mx + b such that f(2) = 4 and the straight line represented
by fhas slope —1.
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37 * An office building worth $1 million
when completed in 2005 is being depreciated linearly over

o
L]

[

r

T

PR ¢ The management of TMI finds that {
monthly fixed costs attributable to the production of lh”‘
100-watt light bufbs is $12,100.00. If the cost of produci
each twin-pack of light bulbs is $.60 and each twin-
sells for $1.15, find the company’s cost function, revent
function, and profit function.

I
- hmizas De

esanion In 2005, National Textile installed
new machine in one of its factories at a cost of $250,00
The machine is depreciated linearly over 10 yr with a scrg
value of $10,000. :
a. Find an expression for the machine’s book value in th
tthyearof use (0 = ¢ = 10).

b, Sketch the graph of the function of part (a).
c. Find the machine’s book value in 2009

d. Find the rate at which the machine is being depreciated.

50 y;ﬂhat,wﬂlbe,thf’rbeekfvalueﬂf—th&buﬂdiug 20107
In 20157 (Assume the scrap value is $0.)

- 5

bk s An automohile purchased for use by
the tuanager of 4 firm at a price of $24.000 is to be depre-
ciated using the straight-line method over 5 yr. What will
be the book value of the aufomobile at the end of 3 yr?

(Assuine the scrap value is $0.)
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MUTRNNE A certain economy’s consump-
tion function is given by the equation

Cx)=0T75x+ 6

where C(x) is the personal conswmption expenditure in bil-
lions of dollars and x is the disposable personal income in
billions of doMars. Find C), C(50), and C(100).

- Baies Ter In a certain state, the sales tax 7 on the amouni
of taxable goods is 6% of the valuc of the goods purchased
(x), where both T and x are measured in dollars.

a. Express T as a function of x.
b. Find 7(200) and 7(5.60).

Sy eivy Benavirs Social Security recipients receive

an automatic cost-of-living adjustment (COLA) once each

year. Their monthly benefit is increased by the same per-
centage that consumer prices have increased during the pre-
ceding year. Suppose consumer prices have increased by

5.3% during the preceding vear.

a. Express the adjusted monthly benefit of a Social Secu-
rity recipient as a function of his or her current monthly
benefit.

b. If Carlos Garcia’s monthly Social Security benefit is

now $1020, what will be his adjusted monthly benefit?
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Funenions AutoTime, a manufacturer of 24-hr

variable timers, has a monthly fixed cost of $48,000 and a

production cost of $8 for each timer manufactured. The

timers seli for $14 each.

a. What is the cost function?

b. What is the revenue function?

€. What s the profit function?

d. Compute the profit (loss) corresponding to produc-
tion levels of 4000, 6000, and 10,000 timers, .respec-
tively.
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26.

. A workcenter system purchased at a

cost of $60,000 in 2007 has a scrap value of $12,000 at the

end of 4 yr. If the straighi-line meihod of depreciation is

used,

a. Find the rate of depreciation.

b. Find the linear equation expressing the system’s book
value al the end of ¢ yr. .

¢. Skeich the graph of the function of part (b).

d. Find the system’s book value at the end of the third
year.

iz Suppose an asset has an original
vatue of $C and is depreciated linearly over N yr with a
scrap value of $5. Show that the asset’s book value at the
end of the rth year is described by the function

Vi) = C— (E—g}—s)z

Hint: Find an equation of the straight [ine passing through the
poiats {0, €) and (N, S). (WhyD

. Rework Exercise 15 using the formula derived in Exer-
- -clise-24.

Rework Exercise 16 using the formnla derived in Exer-
cise 24.

== A method sometimes used by pediatri-
cians to calculate the dosage of medicioe for children is
based on the child’s surface area. If « denotes the adult
dosage (in milligrams) and if S is the child’s surface area
(in square meters), then the child’s dosage is given by

_Sa

b(s) 1.7

a. Show that D is a linear function of .

Hint: Think of I» 45 having the form D(5} = mS + b. What are the

slope m and the y-intercept 5?

b. If the adult dose of a drug is 500 mg, how much should
a child whose surface area is 0.4 m? receive?

e o 8%
bimue 13

< Cowling’s rule is a method for calculating
pediatric drug dosages. If @ denotes the adult dosage (in
milligrams) and if ¢ is the child’s age (in years), then the




child’s dosage is given by

D()—(H;l)a.

a. Show that D is a linear function of 1.
Hint: Think of D(#) as having the form [X¢) = mr + b. What
is the slope m and the y-intercept b?

b. If the adult dose of a drug is 500 mg, how much should
a d-yr-old child receive?
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2%. Buoaosamn Inverwer Housenoips The number of U.S.
broadband Internet households stood at 20 million at the
beginning of 2002 and was projected to grow at the rate of
6.5 million households per year for the next 8 yr.

a. Find a linear function f(¢) giving the projected number
of U.S. broadband Internet houscholds (in millions) in
year t, where 1 = 0 corresponds to the beginning of
2002.

. What is the projected number of U.S. broadband Inter-
net households at the beginning of 20107

Sowrce: jupiter Research . [P

. Baciie Inverwsy f’k-wsmemc The number of U.S. diail-
up Internet households stood at 42.5 million at the hegin-
ning of 2004 and was projected to decline at the rate of
3.9 million households per year for the next 6 YI.

a. Find a linear function f giving the projected U.S. dial-up
Internet households (in millions) in year ¢, where £ = Q
corresponds to the beginning of 2004,

b. What is the projected number of U.S. dial-up Intemet
households at the beginning of 20107

Soirez: Stratezy Ana dyrics [oc,
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ot Cesius amn Fassmpuner Temesrarurss The relationship

between temperature measured in the Celsius seale and the

Fahrenheit scale is linear. The freezing point is 0°C and

32°F, and the boiling point is 160°C and 212°F.

a. Find an equation giving the refationship between the
temperature F measured in the Fahrenheit scale and the
temperature € measured in the Celsius scale.

b. Find F as a function of C and use this formula to deter-
mine the temperature in Fahrenheit correspending to a
temperature of 20°C.

¢. Find C as a function of F and use this formula to deter-

mine the temperature in Celsius corresponding to a tem-

perature of 70°F.

warest OmmeinG G Tevivereturs Entomologists have
' dlscovered that a linear relationship exists between the rate
of chirping of crickets of a certain species and the air tem-
perature. When the temperature is 70°F, the crickets chirp
at the rate of 120 chirps/min, and when the ternperature is
80°F, they chirp at the rate of 160 chirps/min.

a. Find an equation giving the relationship between the air
temperature T and the number of chirps/min N of the
crickets.

. Find & as a function of 7 and use this formula to deter-
mine the rate at which the crickets chirp when the tem-
perature is 102°F.
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38, Damanne ror €O Croak Rames In the accompanying fig-
ure, Ly is the demand curve for the model A CD clock radio
manufactured by Ace Radio, and L, is the demand curve
for the model B CD clock radio. Which line has the greater
slope? Interpret your results.
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34. Sueery or UD Ciock Rastos In the accompanying figure,
Ly is the supply curve for the model A CD clock radio man-
ufactured by Ace Radio, and L; is the supply curve for the
model B CD clock radio. Which line has the greater slope?

Interpret your resulis.
Y4
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_,,_/:_'__:_‘;._ = Ly
=
p—— T > /
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For each demand equation in Exercises 35-38, where x
represents the quantlty demanded in units of 1000 and p
is the unit price in dollars, (a) sketch the demand curve
and (b) determine the quantity demanded correspondmg
to the given unit price p.

3/ 2+3p-18=0,p=4
36. S5p+4x —80=0;p =10
7. p==3x+ 60, p =30 38 p= —~04x + 120;p = 80

39. Desane Funcnowms At a unit price of $55, the quantity
demanded of a certain commodity is 1000 units. At a unit
price of $85, the demand drops to 600 units. Given that it
is linear, find the demand equation. Above what price will
there be no demand? What quantity would be demanded if
the conunodity were free?

48, DEmianp Funovions The quantity demanded for a certain
brand of portable CD players is 200 units when the unit
pice is set at $90. The quantity demanded is 1200 units
when the unit price is $40. Find the demand equation and
sketch its graph.
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Exercises 1.3, page 33

1. Yes;y:ﬁ%x+2 ‘. Yes;y:;'x+2

ANSWERS TO CHAPTER 1 ODD-NUMBERED EXERCISES

S Yes;y=4x+2 7. Nog % No
t1oa. O(x) = 8x + 40,000 .

b R(xy = 12x
¢ P(x} = 4x — 40,000
d. Loss of $8000; profit of $8000

.m=—1;b=12
i3, $900,000; $800,000
7. $6 billion; $43.5 billion; $81 billion

a. y=1053x b $1074.06

23 Clx) = 0.6x + 12,100; R(x) = 1.15x;

Plx) = 0.55x — 12,100

- A $12,000f4r b, V= 60,000 — 12,000¢

C. FV

60 *

Thousands of dollars

d. $24,000

2. $900,000; $800,000

Sam=a/ll;b=0 b. 117.65 mg

2F() = 6.50 + 20(0 = ¢ = 8); 72 million
e F=1C+32 b 68F e 211°C 331,

3% a, A D b. 3000
E
=
&
In units of a thousand
Y a. AD ’ b. 10,000
AN
N
60 1
|
=4
a
! ] > X
20\
N
In units of a thousand
3%, p = —gpx+ 130; $130; 1732 4% 2500 units

5¢
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and x = 5. Substi

Thus, the equilibrium Quantity is 5000 units and the equilibrium price is $3

tuting this value of x in the second equation gives p = 3

(Figure 40).
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HGURE 40 B i : } —x
Market equilibrium occurs at the paint 5 10 i5 . 20
(5, 3.5). Units of a thousand

PP P T
f-Check Exercises
L. Find the point of intersection of the straight lines with
equations 2x -+ 3y = § and x — 3y = 4.

2. There is no demand for a certain model of a disposable
camera when the unit price is $12. However, when the unit
price is $8, the quantity demagded is 8000/wk. The suppli-
ers will not market any cameras if the umit price is $2
or lower. At $4/camera, however, the manufacturer will

market 5000 cameras/wk. Both the demand and supply
functions are known to be linear.

a. Find the demand equation.

b. Find the supply equation.

¢. Find the equilibrium quantity and price.

Solutions to Self-Check Exercises I.4 can be found on
page 49.

mooncept Questions

1. Explain why you would expect the intersection of a lin-
ear demand curve and a linear supply curve to lie in the
first quadrant.

2. Explain the meaning of each term:
a. Break-even pojat
b. Break-even quantity
¢. Break-even revenue

3. Explain the meaning of each term:
a. Market equilibrium
b. Equilibrium quantity
¢. Equilibrium price

] 4 Exercises

In Exercises 1-§, find the point of intersection of each
pair of straight lines.

Ly=3x+4 2. y=—4x—7
y=—2x+ 14 =y =35x+ 10
3. 2x~3y=¢6 4 2x4+4y=1]
3x 4+ 6y = 16 —S5x+3y=5
1 2
5. y=4‘x—5 6.y=“§x—4
3 =
Zx—zyzl x+f=5y+3 0]

In Exercises 7-10, find the break-even point for the firm
whose cost function ¢ and revenue function R are given.

7. C(x) = 5x + 10,000, R(x) = 15x
8. Cx) = 15x + 12,000; R(x) = 21x
9. Cx) = 0.2x + 120; R(x) = 0.4x
10. C(x) = 150x + 20,000; R(x) = 270x

i B Hipas

52 # AutoTime, a manufacturer of 24-hr
variable timers, has a monthly fixed cost of $48,000 and a
production cost of $8 for each timer manufactured. The
units sell for $14 each.




a. Sketch the graphs of the cost function and the reve-
nue function and thereby find 1hc break-even point
'graplucally

b. Find the break-even point algebraically.

. Skeich the graph of the profit function.

. At what point does the graph of the profit function cross

the x-axis? Interpret your result.

o
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Ereax-Bven Awmaivsss A division of Carter Enterprises

produces “Personal Income Tax” diartes. Each diary sells

for $8. The monthly fixed costs incurred by the division

are $25,000, and the variable cost of producing each diary

is $3.

a. Find the break-even point for the division.

b. What should be the level of sales in order for the divi-
ston to realize a 15% profit over the cost of making the
diaries?

i30B Eysn Anavss A division of the Gibson Corpor-
ation manufactures bicycle pumps. Each pump sells for $9,
and the variable cost of producing each unit is 40% of the
selling price. The monthly fixed costs incurred by the divi-
sion are $50,000. What is the break-even point for the

division?

4. Leasms Ace Truck Leasing Company leases a certain size

truck for $30/day and $.15/mi, whereas Acme Truck Leas-

ing Company leases the same size truck for $25/day and

$.20/mi.

a. Find the functions describing the daily cost of leasing
from each company.

b. Sketch the graphs of the two furctions on the same set
of axes.

. If a customer plans to drive at most 70 mi, from which
company should he rent a truck for a single day?

S0 Msaysiz A product may be made using machine
1 or machine II. The manufacturer estimates that the
monthly fixed costs of using machine I are $18,000,
whereas the monthly fixed costs of using machine H are
$15,000. The variable costs of manufacturing 1 unit of the
product using machine I and machine I are $15 and $20,
respectively. The product sells for $50 each.

Figd the cost functions associated with using each
machine.

Sketch the graphs of the cost functions of part (a) and
the revenue functions on the same set of axes.

¢ Which machine should management choose in order to
maximize their profit if the projected sales are 450 units?

#1258 The annual sales of Crimson Drug Store
ied to be given by § = 2.3 + 0.4¢ million dollars
rom now, whereas the annwal sales of Cambridge
Btore are expected to be given by § = 1.2 + 0.6¢ mil-
idlars ¢ yr from now. When will Cambridge’s annual
st surpass Crimson’s annual sales?

i, LLE. Passecis,

1 g
3. Baospeamp ve

1.4 INTERSECTION OF STRAIGHT UNES 47

LCHs vepsus LREs The global shipments of traditional
cathode-ray tube monitors (CRTs) is approximated by the
equation

y= —12t + 88 O=r=3)

where y is measured in millions and ¢ in years, with ¢ = 0
comresponding to the beginning of 2001. The equation

y=18t+ 134 (0=:=13

gives the approximate number (in miflions) of liquid crys-
tal displays (LCDs) over the same period. When did the
global shipments of LCDs first overtake the global ship-
ments of CRTs?

. [T
Srngreer Intermg

Farras versus Faas :zas The sales of digital cameras
(in millions of units) in year ¢ is given by the function
f{t) =305t + 6.85 0=¢r=<3)

where t = { corresponds to 2001. Over that same period,
the sales of film cameras (in millions of units) is given by

gt) = —185t+ 1658 (0=¢=3)

a. Show that more film cameras than d:gﬁal cameras were
sold in 2001.

b. When did the sales of digital cameras first exceed those
of film cameras?

H

Trapsarvions The percentage of ULS, trans-
actions by check between the beginning of 2001 {t = () and
the beginning of 2010 (¢ = 9) is projected to be
11
f(t)z_?t+43 (0=r=9)
whereas the percentage of transactions done electronicaily
during the same period is projected to be

11
g(t)z-3~t+23 0=r=9

“a. Sketch the graphs of f and g on the same set of axes.

b. Find the time when transactions done electronically first
exceeded those done by check.

3

if¥ The number of U.S. broad-
band Internet households (in millions) between the begin-
ning of 2004 (¢ = 0) and the beginning of 2008 (+ = 4) was
estimated to be

f(&) =65t +33 O=t=4)

Over the same period, the number of U.S. dial-up Internet

households (in millions) was estimated to be
gl = =39t + 425 (0=r=4)

a. Skeich the graphs of fand g on the same set of axes.
b. Solve the equation f(f} = g(¢) and interpret your result.
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Dollars \

LB LGy

3

| S 4 5 8
In units of a thousand

DBollars

10 20
In units of a thousand

b. 2000 units

b, 2667 units

4%, p= ZLx + 40 (x is measured in unitg of a thousand)

\Dollars

i0

10 20 30 40 50 60
In units of a thousand

60,000 units
4%. False
Using Technology Exercises 1.3, page 39
i. 22875
7. 2.4680851064

3. 2.88095238] s, 7.2851648352

Exercises 1.4, page 46

L s (@43 s (-a —~6)
7. 1000 units; $15,000
. 600 units; $240

ioa,

¥

Thousands of dollars

It units of 3 thousand

B 300 e, $112,000

d. (8000, 0

In units
of a thousand

Thousands of doliars
w

=50

3. 9259 units; $83,331

iS5 a. Gix) = 18,000 + 15x

G(x) = 15,000 + 20x

Thousands of doliarg

1234567

¢. Machine 1I; machine II; machine |
d. ($1500): $1500; $4750

7. Middle of 2003

2 oa. ¥

f. 8000 units; $9

b. Feb, 2005

Z3. 2000 units; $18

5oa p=-0.08 + 725

b p = 0.09x + 300
c. 2500 DVD players; $525

27, 300 fax machines; $600

% a

b—d be — ad
Tc—a o— a
b. If ¢ is increased, x gets smaller and p gets larger.
. I b is decreased, x decreases and p decreases.

3i. True

2 a. m, = m, and by, # b,

b. m, #m,
Com =mand b, = b,

Using Technology Exercises 1.4, page 51

i (0.6, 6.2) 3 (3.8261, 0.1304)

ks

. (386.9091, 145.3939)




By Bares The management of Kaldor, a manufactorer of
electric motors, sumetted the accompanying data in its
annual stockholders report. The following table shows the

, net sales (in millions of dollars) during the 5 yr that have

] elapsed since the new management team tock over.

Xg_:'ar,x I 2 3 4 5
NetSales,y 426 437 460 473 477

r
(The first year the firm operated under the new manage-

ment corresponds to the time period x = 1, and the four

subsequent years correspond to x = 2, 3, 4, and 5.)

a. Determine the equation of the least-squares line for
these data.

b. Draw a scatter diagrare and the least-squares line for
these data.

¢. Use the result obtain
for the upcoming year

et

¢4, Miass-Tramsty Supsmigs The following table gives the
projected state subsidies (in millions of dollars} to. the
Massachusetts Bay Transit Authority (MBTA) over a 5-yr
period.

Year, x 1 2 3 4 5

Subsidy,y 20 24 26 28 32

a. Find an equation of the least-squares line for these data.
b. Use the result of part (a) to estimate the state subsidy te
the MBTA for the elghth year (x = 8)

Coneree |

o tmepmmaTion Secumry Borrwars Saiss As online attacks
persist, spending on information security software contin-
ues to rise. The following table gives the forecast for the
. worldwide sales (in billions of dollars) of information

security software through 2007 (+ = 0 comresponds to

_0_ R
Spending,y 68 83 98 113 128 149

it. Find an equation of the least-squares line for these data.
r. Use the result of part (a) to forecast the spending on
information security software in 2008, assuming that
the trend continues.

. us Rasgs The following table gives the fotal sales
" drogs (in billions of dollars) in the United States from
9 (+ = () through 2003:

an équation of the least-squares line for these data.
: the result of part (a) to predict the total sales of
tgs in 2005, assuming that the trend continued.

fves

[#3

&

1.5 THE METHOD OF LEAST SQUARES 57

The value of all individual retirement
accounts (in trillions of dollars} from 2002 through 2005 is
summarized in the following table:

PRA  Bssers

Year 2000 2003 2004 2005
_Value, y 2.6 3.0 3.3 3T

a. Letting x = 2 denote 2002, find an equation of the least-
squares line for these data,

b. Use the results of part (a) to estimate the value of all
IRAs in 2006, assuming that the trend continued.

¢. Use the result of part {a) to estimate how fast the value

of all IRAs was growing over the period from 2002

through 2005,

11 hla oivac tha nrodartad chin
T 3 ll\.; 1uu\.rwuxs LaUlU slV\JO LA l}l\J’J\J\JI.\J\J DlllP'

rnent of personal computers worldwide (in millions of
units) from 2004 through 2008 (x = 4 cormresponds to
2004):

Year, x 4 5 & o ?»——— _--8“_.

Number, y 174 w"205 228 253 278

a. Find an equation of the least-squares line for these data.

b. Use the results of part {(a) to estimate the shipment of
PCs worldwide in 2009, assuming that the projected
trend continues.

Sourrer iniey

Sernpmc The convenience of shopping on the
Web combined with high-speed broadband access services
are spurring online spending. The projected online spend-
ing per buyer (in dollars) from 2002 (x = 0} through 2008
(x = 6) is given in the following table:

Year, x 0 1 2 3 4 5 6
Speading,y 501 340 585 631 680 728 779

“a. Find an equation of the least-squares line for these data.

b. ‘Use the result of part (a) to estimate the rate of change
of spending per buyer between 2002 and 2008.

Canugms Lames The market for prepaid calling cards is
pm]ected to grow steadily through 2008. The following
table gives the projected sales of prepaid phone card sales
{in billions of dolars) from 2002 through 2008 (x = 0 cor-
responds to 2002):

__Ear, x 0 1 2 3 4 5 6

Sales,y 37 4.0 44 48 52 58 63

a. Find an equation of the least-squares line for these data.
b. Use the result of part (a) to estimate the rate at which the
sales of prepaid phone cards will grow over the period
in question.

o
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Tay=l1l2x+2

b. AY

“~

b. (3548.39, 27,996.77)

/ >
5

\J vy

Yoaoy =034 — 0.9
x-intercept: 3548 ’

2, a, C(x} = 34 + 0.18x; Cy(x) = 28 + 0.22x b ’
b, c. (150,61) '% r .
/ g LoT
= |
s Pl
E
R ..—é 0-2-
d. If the distance drive is less than or equal to 150 mi, tent e —+
from Acme Truck Leasing; if the distance drives is more than 150 123456

mi, rent from Ace Truck Leasing. In units of a thousand

) . ¢. 1276 applications
la p=—-gx+ 284, p=5x+ 60

b. (1920’ 92} 2oa. ¥y = —2.8x + 440
b. c. 420
240 .
430 —
e. 1920/wk; $92/radio 20
1 } } + i > X
Exercises 1.5, page 56 2z 4
Years

foay=23x+ L5 _
i1oa y=28x+ 176 b $40,000,000

~ Y 13, a. y=227t + 1242 b. $260.4 billion

5. a y=256x+ 74 b. 304 million

i7oa y=04x + 36 b. $436 million/yr

3% a. y = 0305x + 141 b. $0.305 billion/yr ¢ $3.24 billion
Zioa y = 04dx + 5.22 b. $0.4 bitlion/yr

23 a, y =317y + 82.1 b. $113,800

3. a 5 a. y =009 + 1590 b. 19.50 yr c. 18.6yr
I y 37,y =023+ L16 b, 2.8 billion
6 £3. False 3%, True
i: Using Technology Exercises 1.5, page 62
g: 1oy = 2359y + 3.8639
Ly . 3.y = 1.1948x — 3.5525
3 8 y=103x+ 233 b $10.57 billion




