Math 115 Calculus Exam 1
24 September 1997
Department of Mathematics
Eniversity of Michigen

Kame: Instroctor:

Signature: Section:

General instructzons: Please read the instrections on each individual problem carefuliy, and indicate
answers as directed. Use units wherever appropriate,

This test consists of 11 questions on 1§ pages {including this cover sheer and a blank final page),
totalling 100 poiots. When the exam begins, please count all of the pages of the exam, make sure none of
thern are missing, and write your name on each page.
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NQ PARTIAL CREDIT SECTION. (Problems 1-4.) No explanation necessary, no need to shaw

work.

1. {8 points) Suppose f(1) is an exponential functien. Complete the following sable.
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2. {5 points) Suppose you put 380000 in a bank account whick gains interest at an annual percentage rate
{APR) of 10% {or in other words, a nominal rate of 10%], compounded 13 times per year. How much
money will you have in your account after 7 years have passed? {Round off vour answer to the nearest

dallar.
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3. [ points) Suppose that the cnrve below Is the graph of y = 3{z + 1), Complete the equation of the
line L shown belaw. [Note that the graph is not necessarily drawn to scals.]
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4. (12 points} Consider the following equalions:

{A) y=7202437° M y=-inz G g={z—3000" ([} y=logz
B} y=zi+1 {E} y=-2r+2 (H) y=100c-100 K} u=cos2z
(T y=200% — 20 [F} p=2-% (])] w=log{z+ 1} (L} p=esftone

For each graph shown below, in the hox below the graph, write the single letter corresponding to the
function the graph repressnts, Note that the horizontal and wertical acales of each graph may be
different.
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SHORT ANSWER SECTION, {Froblems 5-10.7 Limited partial credit may be possible, and a few
sentences of explanation may be required.

Iz addition, you may be asked to “state vour final answer in the form of & complete sentencs.” This does
not meas that you have to expiain your work: it just means that your final nemerical answer must be i
the form of & compiete sentence. Example: “T'herefore, Georgia and [1a will finish playing at 1:43am.”

5. (8 points) On January 1st, 1998 yvou are oifered two jobs. Job A pays 40,000 dollars per vear, while Job
B pays 50,000 dollars per year. However, starting in 1999, you will recieve a & percent raise every vear o
danuary st in Job A, but only a 3 percent raise every year on January Ist in Job B. What is the first year
in which you will earn more on Job A than you would on Job BY

NO EXPLANATION NECESSARY, but show all your werk, and state your final answer in the form
of a counplete sentence,
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6. {8 points] The minimom speed required to keep a plane aloft is proportional te the square root of its
tatal weight, including the piane and everything ic carries. This minimmum speed is called the stall speed of
the plane.

The C-122A cargo plane weighs 49,000 Ibs. when it carcies no cargo, Whet it carries the maximum amouant
of cargo (23,000 lbs. of carge, for a total fully loaded weight of 77,000 lbs.}, its stall speed is 33 miles per
hour. What is rthe stall speed of the C-1224 cargo plane when it is not carrying any cargo” [Round off
your answer Lo the nearest tenth of 4 mile per hour )

NO EXPLANATION NECESSAKRY, but show all vour work, and state vour final answer in the form
of a completé sentence. '
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T. An all-retre jukebox las six buttons. By esch butior, there is = sign saying what song each buiton
correspontds to, as shown below:

; Button Number Artist Song
1 The Cure “Pietures of Yoo
2 BEEM. ! “Fall on Me”
3 « New Order ¢ “Blue Monday”
4 R.E.M. *Orange Crush”
5 B-52's “Bock Lobster”
fj Erasure “A Little Respect”

{a) {4 points) Is the artist whose song witl be plaved a funection of the button pushed? EXPLAIN in no
mmoee than TWO sencences,
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(L] (4 pointsj Is the buston pushed a fusction of the artist selected? EXPLAIN in no mors than TWO
sentences,
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8. [10 points} A colony of bacteria is growing exponentially. Al noon un Taesday, Sept. 16, the colony has
100,000 members, and at fipm on Tuseday, Sept. 16, the colony has 120,000 members.

fa) How many members will the colony bave at noon on Wednesday, Sept. 177

b} When will the size of the colony be three times its size at noon on Tuesday, Sept. 167 {Round off
¥our final answer to the nearest tenth of an hour.)

For both parts, NO EXPLANATION NECESSARY. bat show zll your work, and state your final
answer In [he form of & complete sentence.
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9. A man exercises on a stair-climbing machine {or 20 minutes, starting at ¢ = 0 minutes. Below, the first
graph shows S, the tumber of {simulated) siairs per minute he climbs, and the second graph shews his
pulse rate p as a function of the number of stairs per minute he climbs.
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(&) {7 points) Estimate p{5(5)). NO EXPLANATION NECESSARY. but show all vour work.

S s = go )s(m—\ '&
. SLeY) =

(k) (3 peints) Estimate p=* {1400, NO EXPLANATION NECESSAIY, but show afl vour work.

Do gqreh T LT S) = VGgo =
T Ltwe) = 8N,

{c] {1 points) What does p{5{3]} represent in practieal terms {i.e., in termns of pulse, steps, etz )? EX-
PLAIN ic no more than TPWO sentences.
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19. Because of the rising and falling tides, the warer level at Rockaway Beack on June 4 [between high
tides at midnight and noon) varies as sketched in the graph below. Notc that the graph is not drawn to

scala.
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(2} {6 points) Let ¢ be the number of hours passed since midnight, June 4. ASSUMING that the water
level & at Rockaway Beach is given by a sine or cosine curve, find an equation for & as a function of
£ NO EXPLANATION NECESSARY. but show all your work.
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(Preblem 10 continued on next page.)
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(b} {8 points) If Joey and Dee Dee have carved their initials in the Rockaway Beach pier at the Leight of
4 feet above sea level, at which time({s} berween mideight and 12 neon, June 4, will their initials be
above the sorface of the water? WO EXPLANATION NECESSARY, but show all your work,
and state your final angwer in the form of & complote sentence. Also, round off your answer(s} to the
nearest mmuce,
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ESSAY QUESTION

EXPLAIN vour answer using complete sentences. U'se graphs {labelled carefolly and neatly}, tables,
andfor formulas in your explanation i possible,

11, On space station Mir, Svetiana 1s performing an experiment comparing how two different types of
fungi [blue and red) grow in space. Owver the first 5 days of ber experiment, she records the following data
about the number of fungi cells {measured in millions) in each fungai calony. (All data is rounded off to 3
decimal places.)

Davs | Blue cells | Red cells
{millions) { (millions)
11.138 12.037
12.563 12.398
13,990 12.770
15417 13.163
16.844 13.548
18.271 13.964

cnmmra»—-gg

ASSUME that the number of fangi in sach eolony can be modelled accurately by either a linear function,
a quadratic power function, a cubic power funciion, or an exponential functien. {Both functions may be
of the same type.)

{a] (10 points) Let t be the number of days passed since the begivning of the experimeant. For ¢ach colony,
find an equation that describes the popuiation growth of that colony, and JUSTIFY vour choice af
equation. {You may continue your answer on the hack of this sheet.)
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{b) (8 points) Using your equations from part (a), decide which colony will have the bigger population in
the long rum, and JUSTIFY your answer.




