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General {nstroctions: Do not apen iz exzm mtEl vou-are told to begin. This test consiss of & questions an T pases
{Inchiding this caver sheet]. The exam is worth 100 points. Tho oot separate the exam, If any pages do become
dﬂtmhnd.Um'te.'}'crurnﬂrmuntjﬂmandpoiﬂttb:mwthynurii:smmmtmnywmmin the exam.

Flease read the inttuctings fur each individua) exercise carefully. Show an appropriae amount of werk Far cach
exersise 5o thar graders can see not only the anewer b alzo how you obtamed 3t IF yon use graphs or tables 10 obtan
an answwer, he coriain to provide an explanation (and 1 sketeh of the graph, if that is the method) to make it clear how
You arrived at yoor solutian. 1z umits whaers dppropriate.

Probem No. | Poinis Score

1 12
2 5
3 12
4 12
3 I3
] 15
7 16
8 13

Total 100




1) {2 ptseach) Troe/ Fale--Circle your chojee, Circls T only i the statement is abways ue.
- [N caplanation necessary. |

(@) lofAB) = (n4)(InB)

B) Ime* =217

(c]  sin{%a) = Isina)

{d} Asx— aq o™ dominares 1.001"

T
(T
T
T
(® log{l0d)} = logA+1 {4 =0 D)
@

5 @ E = &

{f) A" degres polynomial must have at least

e real zer0. F

2} {3 pts—No explanation necessary,} The graphs of three. fimctions are given in the figure below.

Complete sach of the statements below by using ihe symbols », < of =,

< g

] q a

¢ B> 4 .

¥

Which, if any, of the parameters a.6,c.4.q,v are greater thaz zero?
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3) (12 pts) (a) Onthe axes below, sketah a graph of a single conrinuans fonction, y = fx), whizh
has &l of the following feamres:
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= fis decreasing forx < § — L, : | I
*  fisjfermasing for z = i i, e S -
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*  fis concgve down for x> 2 1 = tENEEy ;
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(b} 1s the function you drew in = el
part (a) inversible? /%( i NG A | ;
Explain why or why not. N ' ”lp.,t 0. !
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4,) Duaﬁ'omthrecfumﬁunsisshnminthetablebclw. Coe funiction js linear, one 5 a power
flmctiﬂn.andmnisnzﬁhertllfthesa.

* 1 =210/ 274T% [ &
00 [ 16520242 753 | 354 [ dzp| (wed %)
| 2fx} | 176 | 201224 1348 (379 [ 20.6] o —tbmrars
)| 4410 | 44 [176]308] 704, ce

(2} (6 pis) Determine 2 formuls for the imear fimctien. [Be certain to use the appropTiate
functict marme—i e, £ = or & from the tabis )

s bo ers g =55 =P H e
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tom - #;Zéra‘;z?‘ etz é.:;ﬁ?ffj?———-_-_--._______qﬂa
(Db >0 2 L2
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b} {bps) Determmine a formota for the power function [Again use the correct fanct rame.]
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5.} (mpts}Thr.gmphsoffandgmgiveninmeﬁgtmhelow.alungwiththeas;umpmtemthb
grphoty :

T -

¥ = fix} ¥ =gl

Using the graphs, detenmine approximate valyes (be the nearest integer) for each of the
following:

(a) f(gﬂﬂ@ ) g"f;{ﬁ}}@ ® f“(ﬂ}@

L’;--,Jﬁé\/':

-
@ f(gilﬂﬂﬂﬂ@ ) £(e™ )2

6.) (15 pts) Determine the zerps (if any) and deseribe the behavior as « —* = of the following

functions: [N cxplanation necessary,]
. Hx+IH1-x) g-xz - ) - _/’ -
(a} ¢ )—————{x+2](x 5 =t zeros; _ 'y /

Ax o fix) > —5
(x +1

() glxi= 2o ¥rwn 25k s s
(z+2) x
Ak = i) L
e A(x)y=—2x(x - I)(x+ 4} Zepos: _¥= £, y:j}.}:’: -
Sl i z;g:;
r;ﬁd/ﬂ.. éf‘;_f;}f B X — e W)= _ e
@ j()=(2=27 (2 +1 s Y .y
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() Using the function fmm pant (d}, write a formuia for mfx), given
mix] = flx— 1), [¥o need to “expand,” but do simplify.]

A Y= /_-—; —JB /A’“f’)?‘/)
A R 7
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?}Th:poptﬂauunsufhﬂch;gmam:!ﬁnmnahetweenfh:yemuf L2460 and 1990 can be modeled by the
tollowing functions, where ris the mumber of Years since 1960, and the wmits of the pepulation is in villions.

v Michigan: f(r)=7.8(1.0058) ; Arizona:  g{r) =1.31.035)°
{a) (2 pts) {No sentence necessary.] Crver the 30 year period whar was the anmnal percent growth rare for the
Population of Arzona? 3 5 ‘2

How thiich greater was that than the eoresponding o Michigan?
3 S0 T 5
— =y = ?\\
~o.55. = (27
&) {2 prs) What was the difference in m:mugop:ﬂatmﬂ&m_f‘?ﬁmwos:mce-mgdm]

/ff = -~ !fm%mc@a’gg

(c} (4 pis) HThE two states continue to grow sccording fo the PEETT Fiven abave, wilT there be & tme wheg
the popolation of Arizena will surpass that of Michizan? If not, explain (maﬂmnama]l;.r) why nat, If 50,

P {7 give the year. [Shnwyuurwmkandexpmywrmmmsentmc:form
. i PEL oty ffﬁaafjf ‘4 sos
s - 7—— = .
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{d} (2 pts) How many people wcuuld the mode] predict for the population uﬂl-ﬁchjuan fn the 2000 cedams'?
[Ne sentence pecetsary—show work, ]
s, A PO, W e

e

(&) (2 pre) interpret, in the context of this problem, e meaning of 2 (2). [Senieace form, of coure=]

Bg%ﬁiﬁﬂél{ ?‘_ﬁj.ﬁwf% WoLRS s
A [Pt P 7 A%W Feall s OF FHAL 2o

{f) (3ps) Acconding to the modal shove, in what year was the population of M:ch:gan A mmillion pmp;le"

[Show work mnd express enswer in sentence form. ] _ )
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£)  Ezzay Question. enswers should be in somplets seate

Average daily temperatom fin' any city in the United Stams can be approximated with reasonabie acouacy by
a fonction of the formn fif) = A sin(bit - &) + &, whers £33 1o days after Janary |

For pxarople, a raordef for average dajly temps i the following cities is given by

Phoemix, AZ: f{,r}:lﬂgin[%{j-lfﬂ]]i-'ﬂ
Honoluh, HI: flo= 431::[%{!—141}}&75
Bisouarck, N f(;}=mm(%{:—11m ]+¢0

i)

itr 2 o Kt s ity S s
et Sy A G Ao, zf:%.

The= average temperanme o Fiitsinirgh can be modaled by the fusction
i
)= 22| e (1 =118) |+ 40} .
fie [3&5{ J]

{2} {3 ptsh Explain why it i3 appropriate to mee 5=[E]_

(bj{jpu}ﬁ;mrdingmfbﬁnwdﬂwhmisﬂ:ehighmwmmmm' Pinsturgh, amd i
spproximarely what mooth during the year dees. tat secur? i wdin

A e e 2, G e D Y iR i

r

m:ﬁé’:’f% < zi%_rgxff:;i:ﬂur'ﬁéy% G, 2.

(ed (3 prs) What js the fowest average tempentare in Pimgbarph, and tn whar month does thar occr?

T ) S S =
o -2 = e g Lt Zpietaie FLTET 4 4 = g

g gpthe Glon sl Hy A oicart sy om ot

[This problem iz continued on the aext page ]




Theu?nd:lfnraﬂtag:daﬂ}rbmmmﬁumth:pmﬁmspagewmgiwnas
STip = A st - b)) + £
(d} (3 pis) In this medal, what does the parameter A ] ¥ou about the prevailing climate in a city?
S Rrremetts T e A et~
S, vEesomlltr ) epionn ST G

(=) (3 pes) What is the #Fect of the pagameter b in the context of thess modsls {Le, in terons of lemperure

and dayz}? _ )
(Mogenss Zhmy) TO st e o A
el
{f) (3 pts} What does the parameter £ indicate in terms of clmam?
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