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Honors 125 Fall 2009
Test 1 Problems from old tests

I Find the slope-intercept form of the equation of the line through the points (4, 3) and
(5')"‘ o I8 Z 222, J=2-e2lY ‘-"—--"ﬁr,-, 24 e al
o 5 - - Pl
2 Find the slope-intercept form of the equation of the line lhrough the point (10, -2.5)

AT (and decreasing at a rate of 5 units of y direction per 4 units of x. ..~ -5,

14 = -17.534 b 'o L9 AW '-"/‘]u‘ VY10
3 Solve forx: -
a) 2x+3x* =0 . -
$(2439)=D (220, 2*3+30 . 3y=-2.[y= -2)5 )
2\ -
b) x*+x=12 '
y‘dN=-12= 0 [y 44 )y -3)z0 Y% o 1j"
c) Zx? +x-5-0 (424 "‘.'l/'.l’l'l {h.rn!l. r = t 3 \.’ J{z¥-% : ) o 't ..'”:___‘_‘0 ~
‘ 2+ . I _
4. A stone is thrown up into the air off of a tall building. It rises and then falls to the L |
ground. The height, /7, (in feet) of the stone above ground is a function of the clapsed |~ _J
time 7 in seconds since the stone was thrown, and is given by the function

H(1) = -161° + 48/ + 98

a) Find the vertical intercept and explain what it represents in terms of height and
time. " ,
“Hragh, Taruprebaloe : -t ) s ity Hhaswe foree 2 slaals " 'H"”“ r/ & peet

b) Find the horizontal intercept(s) and explain what it/they represents in terms of

Hlo)= 22 -y el

height and time. ) I T R P A ;(c —1,34 (pot 1~ brevasn ) o
Lat "’"'.v"‘:," 0‘-|f.' O Thew = Mg NS V/lgf"” . - - > —~ 0' J"i.-c_ Sips IA Aec ‘7
ety Avere
c) Find the vertex (both coordmalcs) and cxplam what it rcpresems interms of gfens i ® 4" i
heightand time. b _ _ 42 -2 2 e ,,,05 (Hidbo Madd ml-u' povrt)
20\~ —.—L(L, - Y W 2 Yrre A Lhed

LS = 123 £ 3 it poad
5 Sales figures showed that your company sold 1960 pen sets each week when they
[prree -‘_y““"" ) were priced at $3 per pen sel and 1800 pen sets when they were priced at $5 per pen
set. Veatl are (3 \Y00) \2oo ) Slege = s b0 - 180 _"o- 80, 1%e0 = -F0 (5) sa. |z Vool
a) What is the linear demand function for your pen sets, whcrc p is the price per pen
set and g(p) is the number of pen sets that you can sell? 3 (p)= -S0p +2200,
b) What do the p- and ¢- intercepts of your function represent" g rettatept = D200 N -tha ",""_“‘
."ﬁ’ll_”u::l," ":5,"‘m’" (“|:J{“3 "?—J.V's AL 3237150 Jiet rirea { "~-.~-'Mf.l‘v: o0
¢) What does the slope represent? A selt.
e eI 1,00 vonsate s prg BD Jevstxr Sote vallzell.
d) Find the function that models the weekly revenue received from the sale of pen
setsatapricepperset. Flpl=pae Laust “','! p(-80p<2200) T
- .7_""»7," '/
¢) At what price should the pen sets be sold to maximize rcvcnue’? =

,7":';" i

F -

2200

,
(

Jyad veddey P - -_‘) = 1200 )y 2 O A
. ¥ 2200 (
o 2(-80) - 10 373) pk



f) What is the maximum weekly revenue that can be generated by the sale of pen S
sets? [ [0 vegant {vo\d\'n\ Y ROU315) = 13,79 (€0 (13.795) +2200) = 1277 ;‘ o.b‘
g) How many pen sets must be sold to generate that revenue? o Lol
[ e ooy divusvd l::s-_o'*\.v'.) t13.95)= -gol1275) 4+ 2200 =\ 100 pov 2ots )
h) If each pen set costs $1.50 to produce, find a function that models the profit that
can generated by the sale of pen sets s
Total ot 41,504ty patiiy ) = 1.50(~80p 42200 ) = - hup+ 3350 + Trpjt = Brvewnt - (o4t = 3300)
i) At what sale price of pen sets is profit maximized? 280p +2 et A (1z0p 3302
asP= ".-—-—“pi’&:‘ = .'_?_'3_’-9 5 Iﬁ/d.SO ey Set ) “cfopT¢1220p - 3200
6 Supply/demand. ot}
a) A bike shop can sell 80 novice mountain bikes per month at $300 per bike, and it
can sell 40 bikes per month at $400 per bike, Prafs (200,82 ) oo ¢
(price, quastity ) i) What is the linear demand function for bike sales by the bike shop?
m'-_ff_ﬂ_“._".’,‘ﬁ‘ g —:—? -4, 20> ~2(3pp)4b+ ~l1204b ; b= 200, —15;;-‘200}
ii) What is the significance of the slope that you found above? (Be sure to specify
units.) Fee sty F5  thtasasr i ppee 2 j',.,.,. Like s s sold ( e¢ Lo toere, "0
Pavals ave; wotiaaer Y {(ur:r et told ) ‘ '
[pra, ?\,,‘...l . 4.,) -b) The producer of the bikes is willing to supply 50 bikes each month if the bikes are

sold at $300 each and 70 cach month if they are sold at $400 each. st (300 50 ) (128 %)
i‘)‘pWhat is the linear supply function for the bikes? m = %9—“1 2 22 o M. 55+ afap0)4b
o)

-b
2
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|Stp)=2p - wor3e0.” 180" - o+be
= 1) What is the significance of the slope of the supply function you found? (Be o=-10
sure 1o specify units.) Fod zach 45 ttcurnze et Hor produces
va' il ""PP"; | addidiral Yot . v
c) At what price should the bikes be sold so that there is neither a shortage nor a

surplus? Let Alpd) = s(p) amd 2o\ve! -31cp 4300 = lIsp —t0. (muskply by
~2p 4000 = p-S0 1050 % 3p. IP’ ‘350
or i

A bookstore is selling study guides prepar y faculty members. It determined

that when the study guides were priced at $25 each, only 20 were sold per month, but

when they were priced at $10 each, 80 copies were sold per month. Fests: (25, 20) (1o, 30)
a) Find the linear demand function for study guides in terms of the price per copy.

m=80-20 _ Lo __y  zo: -4[w)tb=-401b- b=)2D. B(p)z ~4p 4120
'L 2

lo-25
b) Express the bookstore’s total revenue from the sale of study guides, R, as a
function of the price per copy. (15, Y00)
Plp)=p-g :p(-dpwnzo')=\-«+,:°#l>.op -,IZ/P)’ .,
c) Graph the resulting revenuce function, lab@al least three points. \
& iabauptst let p(-dp4120)7 0 vary: <b . -130 130 ,e p(15)= 00
P;u}'“(w':n OLP=3D . » 2(-%) . ' o T
d) At what price should the study guides be sold to maximize revenue?
$1S.00 - ¢

¢) What is the largest p?ssible revenue?
e (15)= 400




8 Consider the following chart of values.

x Fx) | Gix) Hix)
. 2 |1 l !
; I\ ‘(_3 o -l 3 3 =:! ‘3—
TR 0 6 5 9 & (/-r-"'(l.'((.p}
I 10 7 27 -
2 15 9 81
a) Which set of values, il any, could represent a linear function? (¢ (¢
. =+ .o, Briefly justify your answer and write an equation for each linear function
1 y <= m Gly )=Ir+E
[ epst au b drferne b) Which sct of values, il any, could represent an exponential function?
b bwrerw Sucres ™ H {y Briefly justify your answer and write an equation for each
Seyends) cxponcnual function. = - - =3z K Hix)= 94, 3" f

e

e "Ip_ul uflc g suctestive dermé D
¢) Ifany set of values is neither exponemlal or Imcar explam why Foy.

Mot e o b""""“’g"- ;’f)-,i bL-3. MNot '\’ reaet2 ! be racar _‘~ 2 4 ,‘ (voko (znt ('-f,h“d )
[ v 5 6™ e population of pandas in captivity in January 2006 was about 188 pandas.

a) During the summer of 2006 a record number of panda babies was born and
survived, for a net increase of 16 pandas in captivity during the year. Write a
function expressing the population of pandas f years from January 2006, if the
population of pandas in captivity continues to grow by the same nugnber of
pandasperyear'.‘,(‘.\_"m“ —Yl/\_ll-l(“(ndfl,

b) Write a function cxprc.ssing the populalion of pandas  years from January 2000, if
the population of pandas in capuvxty commm,s lo grow at the same annual
percentage rate as 2006. o aciinar 2 *hag TORT g0 PleE (et =

sl 7

Y ia 20077 122 e 204 - %04 l.o%s co PI4) = 1BE | '(\?s) < . ,“8( Lags)® e )
¢) Ifthe num?)cr of pandas continues to grow according to the function you found in
part a), how many pandas will there be at the beginning of 20157 _2 32 car das
t=15, 30 P/ 9)z 188+ u(q)> 337 '
d) Ifthe population of pandas grows according to the function you found in part b),
how maqnx pandas will there be at the beginning of 20157 _2 92 povdaz
EE(l.oay) 30'7,54‘
10. At time /£, in hours, after taking a pain killer, the amount A, in mg , remaining in the
body is given by A = 400(0.56)".

a) What was the initial amount taken? “ oo ma (=Q.=A)
b) What percent leaves the body every hour? ' \
L= lév:sevzhb-1= .86-1= -.%¢ Do Y% Liaves (ov = 44 )

c) How rnuch of the pain killer is left after 6 hours?
4 0' ) -]} 34-"6

d) According to this model, when will the pain killer be completely gone? Al eves
(2 Nperd ol ur .-1,!' Aot A'(f/'/' prelie but Abes vl psa ol l")
§ L A



11. The projected population of Japan £ years after 2000 is modeled by the function
P(1)=128(998)", in millions.
a) What was the population of Japan in the year 2000? /2 2 reillin peopie

b) Isthe population of Japan expected to increase or decrease? Ascisaer (Lssqumes B <\ )

c) What is thc expected annual rate of change of the population of Japan?
r=<h-1= ,998 - “002 = ~0.2% lev 0,290 Acevesse)
d) Using llus model, what is the expected population in 20307  /¢- 3, )
12¢ (. "'78)“: 120.56 ywsllien peopls
12 Find an equation for the exponential function that passcs through the points (l 4) and sy s Ae

@G, 36)13 Ab' 362 A? ToAzd T s HopT. 4y . g :.:3_
A=, (%o pey)= s 37 N ’
13. l~md an equauon n of an exponemml function that passes through the points (4 3) and
G Tp | \eon 296 |
r A=Zy o A5 =3h 1 be'ls A=CRy s 32243 =7 7

14. The populanon of North Atlamlc right whales was estimated to be about 300 whales
at the beginning of the year 2000, At the beginning of 2003 the number of whales
was estimated to be about 275 whales. 4 £=0 Tz 300
a) Find an exponential model for the population of North Atlantic right whales ¢ (e RN Pr O 15/
v years after the beginning of 2000, if the rate of decline continues unchangcd ak t=3, ’
User PLEY= Pp-b® . 275:300.4° L - ’a;'f © b= Qf‘ 4 YIS L‘P(é) 300 (.21 1e)®
b) If the estimates of population behavior above are correct, what is the e expected
population of North Atlantic right whales in 2030? (£ =20 )
Pl2o)= 200 (L9114)° = 1256 2 (2L whales
c) Ifthe decline in population is lincar rather than exponential and continues linearly
at the same rate as between 2000 and 2003, find a functional model forthe . - 27s-300 _,

- population of North Atlantic right whales 7 years after the beginning of 2000. B =:3

-0 ”‘)‘?& 4300 b= 300
~d) Using (he linear model, what is the expected population of North Atlantic right

whales in 20307 P20 - ‘5130,4300‘ -2504300=\% OMI(U):

c) When will the population of right whales reach 0 under the lincar model? L., h‘ffw\w#c 3 203b.
Lot -"_;t“o 0 . -A5E V=0 Go0 =25t =30k /
f) When will the population of right whales reach 0 under the cxpom.mtal model? Alever
(parpoessTral doeae approscis buk dbes nolasach o |?|
15. A standard dose of the drug Imitrex |s 6 mg. The amount of Imitrex in the
bloodstream decays exponentially, with half removed every 2 hours (in other words,
it has a half-life of 2 hours),
a) Find an exponential decay model for the amount of Imitrex in the bloodstream 1

hours after taking a standard dose. 15 @1£) -8, b* |« 2 -6 (p)° s+ b= J’-,“-‘
[ =45 w07 —€b) What percent of the Imitrex leaves the bloodmeam every hour? &m b (J' ,)
1= 707! ¢) How much Imitrex is left in the bloodqtream after 9 hours?
rzb-1=
= -,293 6HX"C~(1’1) =, 2b5 “’-2_7”\3-
-29.3%

{or 2‘?_3 T leat
2o th e ~



