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General insitructions: This test consists of 9 questions on 11 pages (inciuding this cover sheet),
totaling 100 pointa, When the ¢xam begins, please count all of the pages of the exam, make sure none of
them are missing, and write your name on each page.

Please read the instructicns on each individusl problem carefully, and indicste answers as directed.
Show all your work! On questions 59 you can only be given credit for your answers if you show how
you got them. If you found an answer using your caleulator, briefly indicate what you did. If you are
basing your reasoning on a graph from your calculator, skatch the graph. Write legibly. Use units wherever

appropriate.
Problemn | Points Score

1 3
2 10
3 10
4 12
5 10
6 12
T 12
8 12
5 17

Total 100
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NGO PARTIAL CREDIT SECTION, (Problems 1-4.} No explanation necessary; no need to show
work.
1. {5 points) For the graph given below decide whether it is
(a) increasing and ¢oncave up,
{b} incrensing and concave down,
{c) decrsasing and concave up, or

(d} decreasing and cancave down.

Fecord the letter corresponding to the correct answer in the box provided below,

Answer: C
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2. (10 points) A trigonometric function h{z) bas the graphk given below. Find the amplitude, the peripd,

and an explicit formuta for Adz).

h

Answers: Amplitude:
Period:

formula for h{z)=

12

‘"S!ﬁ@% +7
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3. (10 points) A function f is given by the graph y = f{z) below.

fa] Find f{4) and F{f({4)} s accurately as you can.

Answers: fid) = 2. ’

fFE)=| -4

{b} Find the range of the fanction. Give your answer as accurately as you can.

Answer: Range = "*Sé \,5..3

"X
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4. (12 points) Tables of values for three functions f, g, & are given below.

x | f(x) x g(x] x | hix)

o 50 A5 100 [y, (0188 In.3

21 55 ( g8 | 83 ) “( 1| 24.0 1%5
3 { y-hr s Jriy

2| 72 g e Y il 2| 360

6 [ 100 0| 64 1 (5] 540 =%

fa) Which of the functions f, g,k is linear? Which is exponential?

Answers: Linear: 9 ( )()

Exponential: [(] [;{)

{b] Find a formuia for the linear furetion.

Stope,: 3.3 100 4L = D

3‘? 3 |
Chec: €048 412210 o

alulz ~0. 4w 1b (~04) (8) 12 E 324254
Plag 1 C 10 €048 (-0l +10 2 w4192 7.6 o/
A poin 11::-‘1;19 04) WL S-S = (g

Answer: | (k)= =04x 412

{c) Find a formula for the exponential fanetion.

Wi = 4B Chech: Vb (3)' =)t
Wiglalb, o Avh b3V =04
Yo D) = Vg =2 16 '@5\1:% S

Beii-1 16- (27 = 54 v

Answer: \(\ [k)"" H) ’@)x
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SHORT ANSWER SECTION. (Problems 5-8.) Limited partial eredit may be possible, and a few
sentences of explanation may he required. In addition, you may be asked to state your final answer in the
form of a complete sentence. Remember to show your work!

§. {I0 points) Kim and Louise have just started college. They both worked over the sttamer and saved
some of their earnings. Kim saved $2500 and Louise saved $1500. Louise has just gotten & part time job
working 12 hours per week at a rate of 37 per hour. Kim doss not have a job but spends her savings at a
rate of $45 per week. Louiss spends $50 per week. Find how many weeks it will take for Louise to have
more meney than Kim.

NO EXPLANATION NECESSARY, but show all your work, and state your final answer in the form
af & complete sentence.

l_QJf {3: Jﬁmﬁ- in W'Eel'i") Smie e end of the Summer
\'\’[ﬂ = Him‘@, quinﬂf, ir.n ﬂ
LW = )__i}ume,‘s Savingy 1A
Klo) = 2500 L (g)= 1500
Wi cams ¥ 0/uecty speads $5/uch . S0, W 5 litewr
e Ahe  slape of M —4E
Lowse eams $127 ‘}i‘ﬁ"l/wer{*fi spends § 5o jwech, Doy bs Lnew,
ard Yo sl of Log BY-sD =3t

Fﬂﬂz ~4St 11500 L) 345 41500

When  daes W)= L(2)7

=454 42560 = 3444500 | 2
l6a0= Fat F9)j000
= W00 _ g pEE FAD
Fq 79 2o
15 4
YA

Aﬁﬁ-uminﬂ .t Louse 3:J(¢, Pﬂic\ ot The emi e
wedt et ey gl g moagy o iﬂﬁyrle}
Y deheg B werh, £, Loulte To have g,
W aney thn  Wim.
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6. {12 points) Mark has just received the results of his first two exams at Ann Arbor University, He makes
a table, given below, of the amount of work per week he dedicated to each course cutside of class time,
againat his seore [ out of 100 ) on the exam.

Course | hours/week study | score {out of 100}
Chemistry 6 85
Economics 4 81.5

Mark wants to use this information to help him study more efficiently in frture. He decides to model his
data with a simple rational function. He chooses the function,

F(z) = 100 (%}

Here f{z] is the score on a 100 point exam Mark expects to ger when he spends x hours per week in study
for the course. Mark detsrmines the vatue of the constant a from his data.

(a) (4 points) What acore does Mark expect 10 get an Pj'r e:h:}am without doing any work outside class?
a0téy_ 6 _¢ orlt expecty Yo gt o O
=100 (S5 )= 100- £ =50 fects o g
£{0)= 100 F-Dren l > nd doing am wolt aufside clagg

{b} {4 points} Determine the value of the constant a Mark obiained from his data. NO EXPLANA-
TION NECESSARY, tut show all your wark.

-5_ ‘Flﬂ. 1-’\ o Dﬁ-n\- I'D '_,,iur -'gl( o, (,l‘l(!(,h"‘ {,ﬁ?rt} +h .
! i fL ) ¥l.s = iﬂﬂ[ EXR?
§5> 100 | 22= Lo~ IS5 ¢
lq-'e 412 G T J

g5~ {00 [E%;_"-) 1 A5

85 -54 = 100 (wb+ £) .:_L(?_E;ﬁ;“,(,]
35754 2 he v b\ 109 }

[0
(¢} (4 points) Asguming there are an unlimited number of hours in a weak, what is the maximum score
Mark's model predicts he ¢an get on an exam no matter how rmuch ke studies? EXPLAIN in na
more than TWO sentences.

Ag, ){':—3'@0.} E; v m,l:,ﬁ,lc tampnmé with wX) MJ’
A hﬁ?LTa]uL’, fﬂ»ﬂpn;e‘rj ‘414:!”"1 ELY

Sﬂ, a5 x e, x({u)—-)igga;{/:— IOD;*;_;’
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7. {12 points Alex is climbing s mountain. He carries with him a device that monitors his heart rate and
his altiiude. Below are graphs of the data recorded.

bean {brars/min)

L 1 2 3 4 5 L] 7 tmefm) O 1 2 3 4 5 ] 7 time (hre)

(a) (4 points) Let a(t} be the function given by the graph on the right. Solve aft) = 5000 for ¢ and
EXPLAIN the practical meaning of your sclution using the terms “altitude”, *hours”, and “feet”.

Sﬂidm:j uLU‘“SﬁW {t '-ilE‘rLS H’lE 54]1*\54; t>3 Liau,-'sJ

This means  Yhat  Alex  was oF PPV an  alihade
ot T000 Lot ot 3 by

{b) {3 points} How fast was Alex's heart beating when he reached an altitude of 7000 ft? State your
answer in a complete sentence.

[&'L{}DUDH:L\'S‘ Iﬂﬂv"s, LE{\ \'ILJB]: the iun[{?;;é.h Lﬁ"ﬂfﬁh{.‘r'c; L
Wi |y (45)- 160 P AR e e T
W\wm Alox rgn[«\gé 3000 Gcfjf} bt hewt  wal fgn‘f‘i:j

at o rabe & [L0 heab -

{c) (5 points) Let f(x] be the function that gives Alex’s heart rate in beats per minute at an altitude of
7 feet. BXPLATN why this function is or is not invertible. It is not encugh to say “f does (or doss
not} pass the horizontal line test”

SLYFRPIIE (% SN (VI PR ()

p(\e:x'% heott 35 kaﬂfﬁn & w0 oo & o }’P"*%.;
atte 2 hows  wd efe U b

P!‘H"U 2!‘3%2 l'mq,rsj A‘ex N s Il(lf;.:;H‘ ,-,.+ 3000 foet

Atkr 4T o, Al 5y oF a byl o P00 fud,

Su-;m'. the ijn-‘d' 150 b{"ﬁ/m;, 0L hs fwe J,'ﬁrw,,'f“

qH-l.*U\&QL'] %bf’ﬂ 'H” ""-1& ?DUO H-j { Ly I.:".l.,Jf |";"utt'{'?bi£, ”
|
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B. {12 points) A magician sets free 115 ghosts onto a wonderful island. The population of ghosts triples
every two days.

(2] {6 points} If the ghost population reaches 999, 999 then the wonderful island will become so unstable
that it will slip into a parallel universe. How many full days are left before this happens [don't include
fractions in your answer}? SHOW ALY WORK and state your answer in a complete sentence.

LE* t: +‘i'?ﬁ- 1-4 l.lqlﬁ ke fhe ,&1%15 wif} H{ '(?eg,

=l ; : &
=::Etf);ﬁ-ﬂrts’ﬂwr e i}:j ﬂiﬂé “g'(m{ﬂ 14,4
= W 5 = 114,917
& ) Vi RT RS 9 }
9“7]‘" A-b ) A=H3 111}1-’1? -:.!J'S'-f.ﬁ,")t
Bol2)=34S - b AT = £ T
(1) - My ., A8 = la{l48412
N L VAN
¢t e [3 = 16 51239
]

et ae (b full dugs efe bebe  fle worlidul
Slad  ship b w pecalle] wnsesse

(b} (6 points} Inspired by her brother, the magician’s sister sets free 1150 monsters on the island THREE
days after the ghosts were set free . The monster population doubles every five days, and the island
will become unstable and slip into the paralle]l universe if the monster population exceads 8, 88%.
You koow a spell that you can use on either the ghost population or the monster population that
will stop that population from multiplying. Unfortunately the spell can anly be used on one of the
populations and ouly once.

To pregerve this wonderful island as long as possible, which population should you use the spell on?
SHOW ALL WORK zad state your answer in a complete sentence,

],(J+ tr' -h'f;'ﬂ Ii"l d‘m{j '5‘;1!{,' M 3[155{5 g S#+ 'Fffﬂz
MU= nosster p;puu.{-\

b3
e (3170150 )= 5o &%) N
vy (3)=2300 o mlE)= 150 [ LI Y9
M= A g o wlO= I58,37 {1y %)
0k A-g7% o Sle  wlt) B
A =50 . ¢#e2= ugg- (o130
1)_:'11!1“_9_‘ :i@ﬁ;eg tﬁ%x&ﬂ}fﬂl%
my A 4 ()
R=2 Tt st
6=y T e 3 ATIYL

Toere we 17 r{ull 5{415 BE{WE e ded sl b
9 lhfr'ﬂ“Q1 RLTFLLCS AP NP The "'1!"15'1!{‘5 5+!m:; fram wh l:‘l"I"E _‘JLIJJ’}
Wit b fae Thmfw), foe  opeli s{mlé be uxd oa e Shafy
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ESSAY QUESTION
9. {17 points) Let f and g be the functions,
fiz) =log(x), i) =log{l00z), O<z <o .

(&) {4 points] Use your calculator to complete the table below, recording the valnes correct to two decimal
places.

x | fix) | glx)
04 | - 40 | 1,60 |
1.8 b | 2,26
24 | 3 [2.38
37 | .§F | 2.5%

(b) (3 points) Graph both functions f and g on the same screem on your calculator using the window
l<z<10, 0 <y < 5 DESCRIBE in no more than TWO sentences what yon see.

Y 5 I Sep Hﬂa& the j]f-tlﬂL} ot
PICS T 1™ 51,4',,1»; f ]

WA il o 2wk
° g ¥ I osee fd £ .4 9 4
i"”"'t?uu‘.i.-';j and  concgue down,

{£) {4 points) What relationship between the funretions f and g do your calelations in {2} and graphs in
{b} sugpest?

The -’e[ajrmmtr{o Sumgested (¥ j()(lll‘-p&)-{l
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(d} (B points} EXPLATN CARFEFULLY, step by step, using the laws of logarithms, how to obtain the
relationship you found in (c).

4 (x)= 1y 100

9(4() = laﬂ [Gﬂlf 1[9} X berme {Dﬁ ab= llsy w Tt (gjé
3(;(] = ey 10+ iaj x L’“%& 19 199

g(s)= 2.+ loy x be cause Loy FAEY

W)= 2 1 £y becaae Flxl=>(y ¢




