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REVIEW PROBLEMS FOR ONE

1. Which gruph in Figure 1.105 best matches each of the
following stories?™ Write a story for the remaining
graph
ia) 1 had just left home when | realized [ had forgotien

my books, and so | went back 1o pick them up.
b) Things went finc until | had a fat tire.
ic) | staned out calmly but sped up when | realized |

was going (o be late.
] from home
- = z/
o Y i
f.l’
/ tme ¢ e
L m (V) dstance
trom home
/ / : |
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Figure 1.105

2. The population of Washington DC grew rom 1900 o
1950, stayed approximately constant during the 1950+,
and decreased from about 1960 to 2000. Graph the pop-
wlation as a function of years since 1K)

t 5 l-i,qmn moming, and then sud-

ﬂ“ﬁ noon, when a storm came
ml warmed up before cooling off

as a function of time.

springs a leak. Gas
 the soil around it. Graph the
a function of the depth (in

in Figure 1.106. What 15
is 37
1 f‘.

.h'-

(a) Describe the effect nﬂh“
yield of the orchard.

(b) What is the vertical intercept? Eﬂ-lﬁ
in terms of apples and fertilizer.

(¢) What is the honzontal intercept? Explain what it
means in terms of apples and fertilizer.

(d) What is the range of this function for 0 < a < 807

(e) Is the function increasing or decreasing at a = 60?

(f) Is the graph concave up or down near a = 40?7
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Figure 1.107
7. Lay= flz) =3x -5
() What is f(1)?
(b) Find the value of y when ris 5
(e) Find the valoe of r when yis 4

(d) Find the average rate ol change of [ between r = 2
and r = |

Find the equation of the line passing through the points in
Problems 811

8 (0,-1)and(2,3) 9 (-1.3)and (2,2

10. (0,2) and (2,2) 1. (—1,3)and (—1,4)

12. Find the linear equaton used to generate the values m
Table 1.34.

Table 1.34

2| 52| 53| 54| 55| 56
278 | 292 | 306 | 320 | 334

13. The percentage of people, P, below the poverty level in
the US™ is given in Table 1.35. Find a formula for the
percentage as a linear function of time since 2000,

Table 1.35
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Chapter One FUNCTIONS AND CHANGE

Residents of the town of by |

aple Grove who are connecled
0 the municipal w

yearly plus a char ::ffr“hutp.]y are billed a fived amount
A household usin TLIII[ H: '-”i;h cubic foot of water 11.\0.‘.'1.1
D i 00 _%h s cubic t;f-:l was billed $14), while
£ CUbhiC T{L‘l W h'"t"ll ‘-."I”rj
s “ih.‘“ 1s the charge per cubic foot?
(B Write ap equation for the total cost of a resident’s
water as a function of cubic feet of water used

H.'m many cubic feet of water used would lead to a
bill of S 1307

E\ FL: : I:E_-],:: J F..lhmnhfh_ temperature, “F, as a function '.'ﬂ,-
d 100 perature, “C,1s a hine: You know 1h::|. 212°F

?t‘nrhr'i- . h”l_h rLF‘“‘“‘HI the lemperature at which wi-

f s Similarly, 32°F and 0°C both represent water's

feezing point.

(@) What is the slope of the graph?

®) What is the vyquation of the line?

(¢} Use the equation to find what Fahrenheit tempera-

Ture corresponds 1 20°C,

(d) What temperature is the same number of degrees in
both Celsius and Fahrenhent?

ic)

The graphs in Figure 1108 represent the temperature,

H, of four loaves of bread each put into an oven at ime
t=0

(a) Which curve corresponds to the bread that was put
into the hottest oven?

(h) Which curve commesponds to the bread that had the
lowest temperature at the time that it was put into
the oven?

(€) Which two curves correspond 1o loaves of bread that
were at the same temperature when they were put
into the oven?

{d) Write a sentence describing any differences between
the curves shown in (IT) and (II1). In terms of bread,
what might cause this difference?
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Table 147 gives the nel siles vl The Clap, Ine, which op
i nt

crates nearly W0 [oithing stes

o in nel sales briween JOO) gt M

; the chang
{a) Find Change i ned sales Between

i I " Wy |
i the average rate wee
- "{II;{}uml K. Give units and It rprel YO an ey

{c) From {UIY 10 08, were there iy OO Y e
c) I 4 o 2004, ‘ i
vals during which the average rate o whinge wis

negative? 11 so, when?

Table 1.37  Gup net sales, in williony of dolary

o | 20m

S
VAR | LR AA

20. Find the average rate of change of f(.r) = S 4 1he

tween r = —2and £ = 1, Hlustrate your answer graphi
cally.

21, Table 1,38 shows attendance in millions wt NEFL Toothal]

nl
games.”

(2) Find the average rate of change in the number ol
games fromm TOU0 1o 20008 Give uniis,

(b} Find the annual increase in the number ol pames (o
each year From TR 1o 20000, (Your answer should
be four numbers, )

() Show that the average rate of change foud in

part (a} is the average of the four yearly changes
found in pan (b).

Table 1,38 NFL foothall games

Year 1999 1 2000 | 2000 [ 2002 | 2001
Attendance | 20.70 | 2000 ?ET'.'I EIE.I_ 'ii il

8! yww.eanth-policy org/Indicatorsfindicator] | datal hm, accessed April 19, 2005,
62y ww gapinc.com/financmedia/AR_proxy.htm, sccessed February 2, 2005,
63 greistical Abstracis of the United States 2004-2003, Tabfe 1239,
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(a)

(b)

(c)

(d)

What
(b) w

cubic foot of waler

Cubic feet was billed $00, while
Was billed $£105.

Waler

H_nw Many cubic feet
bl" of §] 300

*ent the temperature at which wa-
arly. 32°F and g°C both represent water's
Whar i the slope of the

At is the
Use the

graph?
“Quation of the line?
“Quation to fing w
Comresponds lo 20°C,
What ten,

Iperature g the
both Celsius ang Fahren

hat Fahrenheit tempera-

Same number of degrees in
heit?

the temperature,
aves of bread each put into an oven at time

Which curve corre
Into the hottest oy
Which curye

corresponds to the bread that had the
lowesy lemperature at the time that it was put inlo

Which two curves co

were at the same (e
Into the oven?

Sponds to the bread that was put
en?

the oven?
rrespond to loaves of bread that

Write a sentence describing any differences between
the

curves shown in (1) and (1II). In terms of bread,
what might cause this difference?
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19. Table 1.37 gives the net sales of The Gap

Bicycles

62
erates nearly 3000 clothing stores.

2000 and 2003,
in net sales between :
(a) Find the C:lﬂge rate of change in net sales betweep,
b lhe;zm} Give units and interpret your answer,
2000 an " m. were there any one-year inler.
s f;lv:n d:u?'n; which the average rate of change way
negative? If so, when?

Table 1.37  Gap net sales, in millions of dollars

Year [ 1998 | 1999 | 2000 | 2001 | 2002 | 2003

Sales | 9054 | 11,635 | 13,673 | 13,848 | 14,455

15,854

t (min)

 Statistical Abstracts of the United States 20042005, Tuble 1239,

2
20. Find the average rate of change of f(x) = 32° + 1 be.

tween r = —2and x = 1. Illustrate your answer graphi-
cally.

21. Table 1.38 shows attendance in millions at NFL footbal

games.*

(a) Find the average rate of change in the number of
games from 1999 to 2003. Give units.
(b) Find the annual increase in the number of games for

each year from 1999 to 2003. (Your answer should
be four numbers.)

(¢) Show that the average rate of

change found in
part (a) is the average of the four yearly changes
found in part (b).

Table 1.38  NFL footbail games

Year
Attendance

1999
20.76

2000
20.95

2001
20.59

21.51 | 21.64
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TA- Ohapter Orie PUMETIONS AND CHANGE

ot Pooobonia 47 A8 detorsmine functions | and g such thal
W) = flgie)) INote There is mere than one correct an:
Nwer Do et glose fla) o mon gln) = o)

M )= (e " i hie) =" 4 )

A9, An wmisernent park charges an admission fee of $7 per
Peraom s well o win sodditional 8150 for each ride

(W Fow e visiton, fisul the park ‘s total revenue Hin ) as "
o funetion of the number of rides, n, taken

s

(W) Find MC2Y und HIR) and Inter i lor ex-
el your answers in whit ¢ um price—I¢
et of miviise en) park fees this pfl(':ﬁ above the qﬂuibhziw many items are
" (b ::‘Ilplt- p- S0, Al this Pnc:.l-lﬂw many items do
" A “:"”l'*'"l‘ (it wimken Adirondack chairs has fixed costs wppliers willing 10 ‘ynlll' answers (o these
of BAO00 wnd viriable costs of 830 pet chair, The com mers want 10 buy? Use : are above the
paniy sells the chairs for 850 each e Jain why. if prioes i
questions 10 exp ps iends 10 push prices
(M) el formuilns for the cost and revenue functions equilibrium prices
: brium).
() Vlndd the marginal cost and marginal revenue Jower (toward the !ﬂﬂiw the gqujllhﬂl-lm price
(€) Chraph the cost and the revenue functions on the {¢) Now choose & ﬂm At this p‘iﬁﬂ- how many
REITIE AAes for example, p' - il = ;mdu“? How many
() Finid the break even poit ems ane Mlﬁﬂm willing U Our answers
items do consumers want (© buy' ’: y.cﬂ S bal
51, A phictocapying company has two different price lists, to these qmdona o expll.in why, 1 ;::m\ S i
The first price list is $100 plus 1 conts per copy: the sec- low the equilibrium price, the ’bd'mumm)l
ond price Jist is $200 plus 2 cents per copy. prices higher (10 the equili '
(1) For each price list, find the total cost as a function of
the number of copies needed + [price
per unit)
(b) Determine which price list is cheaper for 5000 fm” '
copies i
(€} For what number of copies do both price lists charge o I =
the smme mimount 500 | ' ™ @

82, You have a budget of $k to spend on soda and suntan oil, .
which cost 84 per liter und S5 per liter respectively. 300 |

) Write an equation cxpressing the relationship be- . . - |
tween the number of liters of soda and the number 100 W 1 I J 1 ! Demand

. ~of liters of suntan ofl that you can buy if you exhaust SRR 4 (Quantity)
~ your budget. This is your budget constraint, RO ENE T TN S0
Ciruph the budget constraint, assuming that you can Figure 1.111

 buy fractions of u liter. Label the intercepts.

) Suppose your budget is doubled. Graph the new bud-
et constraint on the same axes,

th # budget of $k, the price of suntan oil doubles,

the new budget constraint on the same axes.

§5. Find a formula for the number of zebra mussels in a bay
as a function of the number of years since 2003, given
that there were 2700 at the start of 2008 and 3186 at the

(0 its ice cream shop franchises. At a price of () Assume that the n
I b umber of zebra mussels is grow -
P, 240 scoops per day can be sold. ugltnwly.ainmmmuqmrun'unim:l

¢ how many scoops could be sold per day at interpret it in terms of zebra mussels,

(b) Assume that the number of zebra mussels is growing

Wu‘luy.muh of
5 tokes P:'Nﬂll‘lhof'm\wh {



() Ulse the values given to write W i“ﬂ.

. rmnunum&_mxm

(h) Use the vialues given to write IV as an exponential
function of 7,

() Graph the functions found in pants (a) and (b) on the
same axes. Label the given values.

£7. 11 the workl's population increased exponentially from
A ATA Billion in 1980 o 5423 billion in 1991 and contin-
ed (o increase at the same percentage rate between 1991
and 2004, calculate what the world's population would
have been in 2004, How does this compare to the actual
population of 6374 billion, and what conclusions, if any,
can you draw? !

8. When the Olympic Games were held outside Mexico
City in 1968, there was much discussion about the effect
the high altitude (7340 feet) would have on the athletes.
Assuming air pressure decays exponentially by 0.4% ev-
ery 100 feet, by what percentage is air pressure reduced
by moving from sea level to Mexico City?

59, The median price, 7, of a home rose from $60,000 in
1980 1o $180,000 in 2000. Let t be the number of years
since 1980,

(n) Assume the increase in housing prices has been lin-
ear, Give an equation for the line representing price,
£, in terms of £, Use this equation to complete col-
umn (a) of Table 1.41. Use units of $1000.

(b) If instead the housing prices have been rising expo-
nentially, find an equation of the form P = Pua'
to represent housing prices. Complete column (b) of
Table 1.41.

(¢) On the same set of axes, sketch the functions repre-
sented in column (a) and column (b) of Table 1 41.

(d) Which model for the price growth do you think 1s
more realistic”

Table 1.41
{u) Linear growth | (h) Exponential growth
price in price in
{ $1000 units $1000 units
60 60
180 |80

62. The haif-life of & radionctive subsience s 11 deys.
are 10.32 grama inithally

(a

63. Air pressure, P, docreases exponentially with the height
h, in meters above sea level:

where F% is the air pressure at sea level

64,

65.

66. The number of people living with HIV infections n-
creased worldwide approximately npl:-:ﬂhll"!“ from
2.5 million in 1985 to 37.8 million in 2008.% (HIV s

on, P, grows at a continuous rate of 2%
starts at 1 million. Write P in the form

ithﬁw-'H”.Ad'-‘

P o= Pye~t 0o

() At the top of Mount McKinley, height 6194 meters
(about 20,320 feet), what is the air pressure s & por
cent of the pressure at sea level?

(b) The maximum cruising altitude of an ordinery com
mercial jet is around 12,000 meters (about ¥ 000
feet). At that height, what is the sir pressure. & &
percent of the sea level value?

A radioactive substance has a half-life of % years | 290

grams are present initially, how much remains ot the end

of 12 years? How long until omly 107 of the orgmsl

amount remains?

One of the main contaminants of a nuclear accwdent, wech

as that at Chernobyl, is strontium-90, which decays expo-

nentially at a rate of approximately 2 5% per year

{a) Write the percent of strontium-90 remaning. [*. =
a function of years, t. since the nuclear sccident
[Hint: 100%, of the comtaminant remaims ot | = ]

(b) Graph P against t.

(c) Estimate the half-life of strontium-940.

(d) After the Chernobyl disaster, it was predicted thet
the region would not be safe for human habita-

tion for 100 years. Estimate the percent of original

strontium-90 remaining at this time.

the virus that causes AIDS.)

(a) Give a formula for the number of HIV infections. H .
(in millions) as a function of years, 1, since 1955

Use the form H = Hoe*". Graph this function.

(b) What was the yearly continuous percent change n
the number of HIV infections between 1985 and

2003?

Wwwindea.org/wind_energy. htm, accessed Apnil 24, 2005,
Almanac and Book of Facts 2005, p. 89 (New York)
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“haices of payments 1 :
(""""i"’mhw-uurmmy..mm
Wotce 2. $1900 now and $2500 one year from now

‘.?"hMrﬂtmmm“wr-',
Would you prefer?

) 1s there an interess
'Mmm?g:cﬁmldhdywhm

Amhmhmszmnxm done over & year.
o e $2000 in full now. Option 2 is 10 pay $1000
ll:lllllljmlm Option 1is 1o pay the full $2000

"8 yeur Assume = snnug! o~ ety
3 Unuously i i o oo during the
(m) ::hu doing any calculations, which option is the 76, Figure 1.114 M‘MI e focts production during
. H”m""‘“ﬂﬂlr for the worker? Explain. period 1997 0 I”-Q: ..'" bbogrily
o sty value, in one year's time, of all three h““w kalbcuwd x
(e) M'hm'ﬂﬁfﬁllmmmm mmﬂlﬂ!‘:‘rﬂ‘ ,I
maoddel these ““ml‘nﬂm occur? The

70, ll'l:n‘:}lﬂl't”l Il l:. find f(g(x)) and g(f(r)) for z = ih W’w“;“ﬂ mﬂ?lhe y
Ty =y 1,2, 3. Then {2)) and (x)). minimum for these data?
graph /(g(x)) and g(/(x €) What are the period and amplitude

Figure 1.112 i
| ST T S (W = SRy
123412341234 - idant
71 The Heaviside step function, H, is graphed in Fig- Figure 1.114
- wre 1113, Graph the following functions. '
- m 2H(x) ) Hix)+1 (e) H(zx+1)
" “H(x) (0 H(-2) 77. In a US household, the voltage in volts in an electric out-
let is given by

V = 156 sin(120¢),

where ¢ is in seconds, However, in a European house, the
voltage is given (in the same units) by

V = 339sin(100mrt).
Compare the voltages in the two regions, considering (he
i voltage and number of cycles (oscillations) per
second.

m.mmmmm.mum.pdn




