If you spot any errors in the solutions,

email your instructor with an alert, MATH 1101/24
pleaseltl (See #9) Practice Test #3
Fall 2009

Instructions: In most of the following questions, if you simg@gswer with a number or an algebraic
expression, that will be insufficient and pointdlwe deducted. As has been told to you in class:

A number without any words to describe its meamsndor the most part, meaningless and worthless!
Better yet, you should put the words into compgstetences that appropriately communicate the full
meaning of an answer. Write neatly in an organmp@dner._You must show the calculations that stppo

your answerseven if you do use your calculagtsometimes, drawing and labeling a picture, graph,
diagram can be helpful

1. (9) You deposit $75 in a savings account. heeetable of values of the balar@e B(t) (in dollars),
with timet measured in years.

t 0 1 2 3
B | 75.00| 81.00| 87.48| 94.48

(a) What is the yearly growth factor fB? (Round your answer to 2 decimal places.)

The t's are spaced in 1-year increments, 12490 = % = % = 108, so the yearly growth factor is 1.08 .

81.00 81.0C 87.48

(b) Write down the fully-documented exponentialdtion that gives the balan&as a function
of timet.

The initial value is 75.00 and the yearly growtbtfa is 1.08, so the exponential function is dafiby these words:
B(t) = 75(L08)" dollars, where is measured in years since the initial depositwade.

(c) What monthly interest rate best representgtbeith of this account?

The annual interest rate is 8% (gotten by subtrgctifrom the yearly growth factor and multiplying 100%). So
the monthly interest rate (to 2 decimal places) nél 0.64% (gotten by taking the twelfth-root d®8,. minus 1).

2. (6) Inthe early 1990s Microsoft had revenBdbat were nearly exponential as a function of tiine
the following tableR is revenue in billions of dollars, ahds years since 1989.

t| 0] 1| 2] 3 4
R108|11]18]|2.7]|3.75

(a) Use exponential regression to find an expoakmntodel for this data. (Be sure to fully
document the exponential model that you write dpwn.

Use the calculator to obtain the exponential resjoesmodel. Rounding both initial value and tharjegrowth
factor to 2 decimal positions, the model iR(t) = 0.78(149)" billion dollars, wherg is the years since 1989.

(b) If this trend had persisted, what would haverb®licrosoft's revenues for 2001?

Using the rounded exponential regression model shioyart (a) above, with a valuetof 12
(because 2001-1989 = 12), the 2001 revenues faostift would come to 86.1 billion dollars; byt
using the non-rounded version stored in the calouthe answer comes to 94.0 billion dollars.
That discrepancy is why it's always best to explemw you arrived at your answer! Page 1 of 6




3. (3) Suppose the functidms an exponential function witi) = 8 and(5) = 10. What is the growth
factor forf?

Since it's an exponential function, and the differe in the two input values is exactly equal to, ¢hen just obtain
the ratio: 10/8 = 1.25 and you’ve got the grovabtér for the exponential function: it's 1.25 .

4. (6) You initially invest $500 in a savings aaat that pays a yearly interest rate of 4%. Waite
formula for the exponential function giving the &ate in your account as a function of the timeesinc
your initial investment. Then determine how lohwill take for the account’s balance to reach $740

The yearly interest rate (as a decimal) is 0.04hsg/early growth factor is one more than thaf41 The initial
value is 500, so the function isB(t) = 500(L04)" dollars,t years since the initial investment. Using thessiog
graphs method and the calculator with this fungtaord the number 740, it takes about 10 yearscrease to $740.

5. (6) For the investment described in questibmal¥ove, determine both the monthly interest rate a
the quarterly interest rate (express both answeBsdecimal places).

For the monthly interest rate, follow these stefbe twelfth root of 1.04 is 1.00327374; subtrawt @and convert
that to a percentage gets you the (approximate}htyomterest rate of 0.327% .

For the quarterly interest rate, start by takirgfiburth root of 1.04, which is 1.009853407; sutitene and convert
that to a percentage to get the (approximate) guwihterest rate of 0.985%.

6. (6) The following table shows the size, inubands, of an animal population at the start ofyilien
year. Find an exponential model for this populatio

Don’t put the actual-digit years into 1 — points will be deducted merciless

Year Population| | f you don’t use the exponential regression featanel choose to simply calculate the four
(thousands) | ratios, you'll find that they all round (to two dewl places) to a common growth factor

2001 2.30 1.09, and so the exponential model can be wriftaplg as this:

2002 2.51 P(t) = 230(L09)" thousand animals, whetés the number of years since 2001.

2003 2.73 But if you instead use the regression feature af yalculator, be sure to correctly speci

2004 2.98 the base year. If you choose to start youlidt with the value of 1, the initial value will

2005 3.25 be calculated as 2.11, and your words better gtatehe base year is 2000 and not 200(L!

pf

fy

7. (6) The following table shows the income, meead in thousands of dollars, from sales of a aerta
magazine at the start of the given year. Findxguoeential model for the income.

Year 2001] 2002 | 2003 | 2004 | 2005
Income| 8.10| 8.59| 9.10 9.65 10.23

If you don’t use the exponential regression featanel choose to simply calculate the four ratiosy'l/find that
they all round (to two decimal places) to a comrgmwth factor of 1.06, and so the exponential madel be

But if you instead use the regression feature aof yalculator, be sure to correctly specify thesbgesar. If you
choose to start your L1 list with the value ofte tnitial value will be calculated as 7.64, andiyaords better
state that the base year is 2000 and not 2001 wBatto the person who mistakenly puts the actwhfit years
into L1 — points will be deducted mercilessly!
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8. (12) One of the two tables below shows datadhe better approximated with a linear functemmg
the other shows data that are better approximateohexponential function. Determine the apprdpria
regression to use for each table’s data, and wawen the regression model for each one.

t f(t) t g(t)
1 3.62 1 3.62
2 23.01 2 563
3 44.26 3 8.83
4 62.17 4 13.62
S 83.25 5 21.22
Table A TableB
- c
e S
a=19.5842 a=4.319
Fz= S3542a1 159 o
re. 5957255214 i Y EEE T
ExrFrReg ExFFe3
Hfg*gg§a?4142 :EET%£§68569
b2 BE7TECONE b=1.555573318
CTaiRaciisge? F2 5333009094
| |
For Table A, just plotting the For Table B, just plotting the
points indicates that they are points indicates that they are
very linear. And with the use of rising exponentially. And with
DiagnosticOn, the linear the use of DiagnosticOn, the
regression¥result is much bettef exponential regressioA result is
than for the exponential model. much better than for the linear
So the better model for Table A model. So the better model for
is: Table B is:
f(t) =19.842 -16.264 f(t) = 233(156)"
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9. (12) A pan of cake batter is initially at @no temperature of 75 degrees. The pan is placaB50-
degree oven to bake. LE&t=C(t) denote the temperature of the cake batteinutes after it is placed in
the oven. The temperature of the cake battenvmsngoy the formul& = Limiting value — D, where D
represents the difference between the oven temperand the temperature of the batter.

(&) What is the limiting value of C?

Think about it: C is the temperature of the cake batter. It woméreexceed the temperature of the oven. And
the oven is set to 350 degrees. So the limitingevéor C is 350.

(b) It's been found that D is an exponential fumtt What is the initial value of D?

The initial value ofC (the cake batter's temperature) is 75 degreeghbkithe room temperature. Bliis
calculated a€ = 350 -D. So initially, 75 = 350 B, which means that the initial value Dfis 350 — 75 = 275.

(c) After 10 minutes, the temperature of the dadier is 165-degrees. What is the formula for D?

Okay, follow along. Part (b) says thats given by an exponential function. And theialivalue ofD has been
found to be 275. That's wher= 0. Now we're told that wheir= 10,C B has a value of 1654nd sinceC =
Limiting value —-D, that means 165 = 35003- So solving that simple relationship for D metrat whent = 10,
D =350 - 165 = 185.

What we don't know is the growth factor fbor But if we call that unknown numbgyrthen we can write this
relationship now:—6%85= 275¢'°. Thusx is equal to the tenth root of the fractien-1I6E/275 =0.670-6.
Using the calculator, and rounding to 2 places alfte decimal point-thd0.67f*'”comes t0-0-95.96
Therefore, the formula fdd (the temperature difference between the cakertattethe oven) will be:

D = 275(096)' B=275{095) degrees, whereis the number of minutes since the batter was @aojmto the
oven.

Another way to get the exponential function is tbice that since we know two values @i(whent = 0 and
whent = 10), then use the calculator to write the exptiaéfunction.

Li Lz L: ¢t ExrFREe3
275 g=gkbw

a=Z73
b=.9611339177
re=1

(d) Find a model for the temperature of the cakidelnt minutes after it is placed in the oven.

The temperature of the cake batter is giveltbyAndC = 350 -D. So,
C(t) = 350- 275(096)" €(t)=-350—275{695)" degrees, whereis the number of minutes since the batter
was popped into the oven.

The corrections in red above were made
Tuesday afternoon. Thanks for your help in
discovering the mistake, Mr. Dodd!
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10. (6) A certain phenomenon has an initial vaiig#l and grows at a rate of 9% per year. Give a
properly annotated exponential function that déssrithis phenomenon. (Usm years as your variable.)

How about this: P(t) =11(109)" wheret is the number of years since the time the phenoméad a value of 11.

11. (6) Make an exponential model for this data:

X 0 4 8 12
y | 1200.0] 252.0{ 52.9] 11.1

Be careful with this one. Notice that tkis are increasing by 4 each time. Since the comgnowth rate (by
taking ratios and rounding to 2 decimal positideg).21, you might be tempted to simply wrige= 1200(021)" ...

but you'd be wrong! If you'd written insteag = 1200(021) ®** you'd be right, or — because that exponential
expression can also be written gs= 1200(021%%°)" — if you’d known to take the fourth root of 0.2dr, simply

used your calculator to create the exponentiakssion to come up witly =1200(068)", then that's the right
answer!

12. (12) You are saving money with the hope ofifogia new car after several years. Both the balamc
your savings account and the cost of the car grgwmentially over time. Ldtbe time in years since the
start of 1998.

(a) The cosC (in dollars) of the car at the start of 1998 ig $D0, and the yearly growth factor
for the cost is 1.02. Find a formula fGras a function of.

Initial value is 14000, yearly growth factor is 2:0cost of a new car &(t) =14000(L02)" dollars,t years
after 199¢

(b) At the start of 1998 you invest $12,000 in @iisgs account. The yearly percentage growth
rate for the account balanBgin dollars) is 4.3%.

i. Find the yearly growth factor fd.

The yearly growth factor is just the yearly pereg growth rate (as a decimal) plus 1: 1 + 0.043043

ii. Find a formula foB as a function of.

Initial value is 12000, yearly growth factor is 43) account will be wortB(t) =120001.043"dollars,t
years after 1998.

iii. Use your answer to Part (a) and to Part (opee to determine at what time your
account balance will be large enough so that yewahte to afford the new car.

You want to know the value ofwhen the two amounts will be equal. So put batictfions into your
calculator, and use the crossing graphs methodtermine when the two graphs intersect. It tuuid®

o

Inkgrsgckion

be about 7 years later, or roughly 1998 + 7 = 2(5i5EE0 r=isessmes .
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13. (10) The following table gives the Dow Johetustrial Averagd as a function of timg measured
in years since 1987. (Assume that a whole numéaleievfort indicates the beginning of that year.)

t 0 4.75| 7.9 8.6| 9.8%

D | 200C | 300C | 400C | 500C | 600C¢

(a) Use exponential regression to find an expoakmntodel forD.

Plugging the data into the calculator and runnimggonential regression, the exponential model
(with values rounded to 2 decimal places) 3(t) =190695(1.11)" points for the Dow Jones
Industrial Average years since 1987.

(b) What is the annual percentage growth ratedf

Since the annual growth factor is 1.11, subtractifigom that and converting to a percentage
gives an annual percentage growth rate of 11%hfmbDiow Jones Industrial Average.

(c) Based on the exponential modeDgfwhen do you predict that the Dow-Jones will reach
10,0007

Using the unrounded version of the exponentialeggjon obtained to answer part (a) above, tje
crossing graphs method indicates that the DJIA dibalve r;:ached the 10,000 point level about

Inkerseckion

15% years after 1987, or in the spring of 20:=EEEH4E vz . ...

Using only the rounded model, the intersection poiould have been achieved just shortly latef,
but still in 2002. (For those who are interestefinance, you might like to know that the DJIA
actually first reached the 10,000 point level sommairearlier, in the Spring of 1999. And after 4l
the economic misery of the first few years of th& @entury, when the DJIA took a nosedive aaer
2001, it has only climbed back up to the 10,00(plaivel in the last 2-3 weeks. This week, it's
back down to 9,712 points. Drat!)
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