MA109 — College Algebra  Fall 2015 Name: KE \{

Final Exam 2015-12-16 Sec.:

Do not remove this answer page — you will turn in the entire exam. You have two hours to do this exam.
No books or notes may be used. You may use an ACT-approved calculator during the exam, but NO
caleulator with a Computer Algebra System (CAS), networking, or camera is permitted. Absolutely no
cell phone use during the exam is allowed.

The exam consists of multiple choice questions. Record your answers on this page. For each multiple

- choice guestion, you will need to fill in the circle corresponding to the correct answer. For example, if (a)

is correct, you must write h
POOOE

Do not circle answers on this page, but please circle the letter of each correct response in the body of the
exam. It is your responsibility to make it CLEAR, which response has been chosen. You will not get credit
unless the correct answer has been marked on both this page and in the body of the exam.

GOOD LUCK!
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For grading use:

Number . Total
Correct

| (out of 20 problems | {out of 100 points)




Name:

Multiple Choice Questions
Show all your work on the page where the question appears.
Clearly mark your answer both on the cover page on this exam
and in the corresponding questions that follow.

1. Solve for r in:
(4r — 36)(r* — 25) =0

B\' H’LC ZQFO Pf‘a&u.c_-’r ?ro?dr“"‘-[)

Possibilities: (4r~36) (= 25\ =) |(mplies erbue v
The only real solutions are 9 and 5. ‘ " _
(b) The only real solutions are 4 and 25. Hr-36=0 on t -E=0
He =26 =218
. S o 4N P~

d) The only real soRtioNS are 36 and 25, ==
r=%z

)
(¢) The only real solutions are 5.
(d)
(e) The only real solutions are 4 and 0.

2. For which of the following equations is the number 3 a golution?

Possibilities: 2 15 o seludion 1 T vmakus e

(2) 322 — 2z —8 — 16 equallon true when v ou P(uﬂ o s %
(b) [22] = —6 . |
(C) 372 6 =0 Cln.dc.\c.\'\j W sec LECG_BB :L}L'Ea): \2.. ‘/
@46 x) =12
4 1
(e) 5+2: zr—3
3. Let
3r—1 ifzx<g<-2
fry=( 2*+3 if —2<z<1
2z 5 ifz>1
Find f(4). .
Possibilities: Since H > ) Ry = -1\ -5
(-3 = —-8-5 =-\3
(b) 209 -
{c) 19
(d) 11
(e) 4




4, Solve for z.
222 — 92+ 3 =10
U TN e a(:w.z,\'m:ue_ ;Ponm.ula,) we je'i‘
Possibilities: — ‘
(2) —9 4 /57 ¥ = :—LC—"(\ > JEay-4 @@)
4 2.0\

~9 = /105 +
() —= 4+ J8i~24 _ axJs7

(0 9+ /105 L _ H

.9 :l:f/g?

(e) = +=+/T5

I

= | W

5. Write the given expression as a single logarithm.
3log(z) +log(4y) — log(92)

|03 oS + \oci('-{‘\-(\'“ lockC‘i%\

H

Possibilities:

1og (ms(ély)) | = \o%(r?("lﬂ\ - locSCm:\
9z - \o (_)_Q}__(_Lil\)
(b) log (32(4+y) — 9 — 2) N N\ Az

(c) log (3z + 4y — 9z)

e ()

{e) log (:(:33,,-429)

6. Let f(zx) =4% Which of the following is f~'(64)?

Zc))siibilities: To Pind .'\;w\((,q\) we weed Yo 1P~me K such

 (b) 16 that  FON= 66U Twen x:’?—\@ G = 4 Ceh)
2 For ’P{\K\:‘: L}""-:;Co‘-l, we  solue \o~1 +ak'.:nﬂ losq of
(e) % IOD'H’\ Sll/lvts‘ \634("“%): l¢‘jq(c’qs
X = 3




7. The number of bacteria in a culture is modeled by the function n(t) = 60e%* where ¢ is measured in
hours. When will the number of bacteria reach 25007 Round your answer to the nearest hundredth

of an hour.

O.3t
Possibilities: 2500 = 60¢
( ) About 13.15 hours 2,_5_9_@ — &O.St

} About 51.00 hours G o

0.3t
@Abou’c 12.43 hours 15‘00 ) = n, (C )
} About 5.40 hours 28004
In (—53— ) = 0.3% (%Od

(e) About 3.73 hours 2509
e o 1243

8. Find an equation for the line through the points ( —4 , 7) and (5, 12) |
Po=n+ S‘Op e 'Porwx O? o \lf\d s ‘f‘"‘h ‘”‘("“X)

Possibilities:
@9—7:%(%‘4—4) T Road wh,  Wwe use Hae s\opc ‘F‘arw\.,._lq M_E:T;::g
(b) y—4=—3-7) s oz 7 L€ @ S e buow

© y=T=5lw—4 two po; \35“@‘)' 1 Yng o qek

(d) 3“513(:6—12) s, W Are  elfacr Qoing te qu

e —12=—2(z—-5 S £

(e) v ( ) Y"'[l: %(K"SB ovr \f—"] = -0-5\- (x+th)

9. Which of the following statements best describes the system of equations?
“/:u.\'ﬁf\:'ina e '?'\‘ré'k’ Eq'w;h‘ov\ l”\f Z, P Z.X X 2\{ — \L‘

T P\‘rsir wrd 63:.-
O =G
Possibilities: Siace OFbo, the system by dacopashed
"{a) The system is dependent. Two solutions to the system are (4,3) and (2,2). Precefore s
o splukiong,

One point that is NOT a solution to the system is (1,1).
The system is inconsistent. Therefore the system has no solutions.
{¢) The system is consistent. It has exactly one solution which is (1, 6).
(d) The system is dependent. Every point is a solution to the system.

(e) The system is dependent. Two solutions to the system are (1,1) and (7, 8).
One point that is NOT a solution to the system is (0, 0).




10. A merchant wants to mix peanuts that cost $1.50 per pound and cashews that cost $4.50 per pound
to obtain 39 pounds of a nut mixture that costs $2.90 per pound. How many pounds of peanuts are

needed? ek = & GQ PauuAs ok ?&a.va\'S e
Possibilities: Y= # of conndc of  caghews .
) 4.5 ds —
poun Then X+ = 29, Sa\ving Sor vy
@ 20.8 pounds . . :
et wre want phe waxbure Ve aik oy 234~

(¢) 32.7 pounds st K7 qo per p ound , Sts olnd 7

(d) 113.1 pounds Cost Tsh3q.2 40 =X 113 \0. Thus

() 15.6 pounds SR 1.S0% & 4.coy = 113.1D

Se Lsox + 4.50(31-%x) = 11310 X= 203
1§00 + 176.58 — H.§0K = 113.10
G1.M4 = 3Bx

“11. Let f(z)=32* — 1. Find flzt h% —Jlo) and simplify. {Assume h #£ 0.)

Possibilities: POy ~ P Rexa—-1) — (3 )
() 182+ 9h = .
(b) Gzh + 3h* — 2 n . h
()1 b = {(3pFiaxhA) =) =3+ )
W

) 3k

@6x+3h = 2K+ Gxh *‘%k‘-/(ﬂ%w
' N

Eﬁ%ﬂ: x + 3K

M

12. Let g{z) = v2* — 4. Find the domain of g(x). ;
For x Yo e a Yhe domain a‘F 3&\’—‘\)?&1—4,. :

we need xP-U 20 To salue Pic, we Rnd
the  Gluking o 32 U and croake a sign chart.
Tl mplies xEmEL |

) os \ y | &5+

'. ' ! ——
-3 I o 3 X

Possibilities:

-2 2

Thus Kinq 20 tadhe Jomaia (- 02, -—i]U[_l., oo)

5



The next three problems refer to the same function.

—11x% 4+ 32x — 28

13.

Which of the following is a factor of P(x)7 (See the top of the puge.)

Possibilities: Reca\l thax  (x-— C\ 15 o Foetor of P R and auly
(a) {z—1) 2 s o ook of P One could simply calculate

(b) (x5 PCY, Py, paay, Pk, and PCS) . Alternarively, we couled

nse k\f\e. ﬂghom\ Roots Pacorem o Se¢ Yhar N f. 1S o

rottoanl vuek / Alagwn, ' wacic.s 2.8 A.V\o\- s Atvides 1, T\'\‘Ub
Lw 2 b,r2 L\J__'l,'_t WM, 223 . Thas, we wead on\T

A X

chede (.a.\ “’@ or (B). @ Then POYE -6, Pcﬂ—-'\’-
Tand TPl = O TV\M—S 2N VS al Facked e £ P L e e —

(I‘P’ Yo are M.Sw\.r.) en ﬁm‘p\/\.tnﬂ Cul(‘.u\a.‘h?r‘, Yo Lan 5.,,.-\?\7 'piA.L e Xn.Ph 0’9

14. Determine the end behavior of the graph of y = P(z). (See the top of the poge.)

@ — 0 a8z — 0o and ¢ — —00 88 T — —00

Possibilities: : A benvlon

e d
(a) y— —c0asz — coand y = —00 a8 T — —00 w""“-”‘ dekdrmiatng e & ol ,
wi gl onlxr Loﬂslt&if“ e e "9

(b)) y = wasz—ocandy — ocoasx — —o0
+zsn~\) In Yy rase x?:

(d) y—= —ccasz—ocandy —» coasz — —00  Stnee the \&,A‘\,\S cocttiiomt vs
Pesitive amd ¥ax deqree s odd,
y 20> oas xX—>oo |

y -y -0 AC X — -0

{e) No solution

15. Find the remainder of the division problem % (See the top of the page.)
Possibilities: By Me Remaiader Theorem, the cemaiacler of
Eg .iiu% {% i equal to PE3),
. Pz RV -EY +3) - 28

—250 - =250




16. Suppose the graph of y = f(z) is a parabola with vertex (—1,2) and goes through the points. (0, 6).
Which of the following is an formula for f(z)?

Possibilities:

(a) flz)=4(z+2)° -1
.f(a:)*/ll:c—l-l) +2
(¢) flz)=(z—1)%2+2
(d) f(z)= (2 +2)(z+3)
(e) flz)=(z+1)(z+6)

&

&

The standact foem of o quadratic
'PDLA;,\;QV\ whos ¢ ?a.rq_bo\u Was dértex (J‘\.,k\

S 2V alx-WY A K

Thus POy =alx+ 1)+ . To Raka,
nve PloVz G stace  KWe %“‘P"”’P F s S
throughh tue potat (0,6). Thus

L= Ploy= a O+ WYV +L = a4+ 1
H=o g0 PxV= 0 (xx WV +2

17. Solve for =.

Possibilities:
(a) z = V12
12
(b) 2 = §log(4)
@ r=11
(d) z=—-45
(e} =0

6log, (z+5) =12

loau (x+sS) =

H"?’ﬁc’*"‘) — i_‘?.
Xx+5 = u*
X435 = G
x=

18. Let P(z) = 7250 + 429

— 31z + 32% + 4. List all possible rational zeros of P(z) given by the

Rational Zeros Theorem (but do not check to see which are actually zeros).

Possibilities:
(a) £1, +4, +7/4

_I"F % s o« 'rﬁ*?w\..‘; veeT 1A lowessd -\—nr.ﬁ‘g’

Thon v Adivides U ond Avides 7

(b) 1, £1/2, £1/4, £7, £7/2, 27/4  Twaws =X\ 45 F 4 and s=E\, 127

@ =1, +2, 4, £1/7, £2/7, £4/7
(d) =1, +2, +4, £7, £7/2, +£7/4
{

e) &1, +4, £4/7

hWwae L. 4 4 4 + 1 42
5"'\)-'2'J"q) - 7)"“—7‘31--;‘-




19. When a high school basketball team charges p dollars per ticket, the total revenue R from ticket sales
is given by the formula

R(p) = 2160p — 120p*.
What is the team’s maximum revenue? Note thax P\CPB 1S 1@&;{'\2 '?und'\‘w\
RV LN Vu,sau\'iva \eaiiurj kerm, Therehire

Possibilities: .
(a) $10360 Fhes s omaximum yadad ot Hac vertex,
{b) %9 St we kensw bt oy vertec of = ax b xte
. s _
(C) $8 Always  aAt X = ZE, w il See Shar ‘RC@)
(@) s9720 ., has  ips
veehix ok n= 2160 _ . -
(¢) $9980 P= e = BT and g
MaXimu valwe i<
= 4720
r+4 Borl 2o akal asumetode come from rakvg of
20. Let r(z) = o Find the asymptotes of r. \m"‘ﬂ Ferms % |, se y=UATF e
Possibilities: N';"‘-“"‘Jﬁ-\\ aSymptote. Verbical aLS'tmlo’}é‘)'t_s
. are aX x values
a) The vertical asymptote is 2 = —7 and the horizontal asymptote is y = —4. oale (Do}
’\'\:\.A’\' S

(b) The vertical asymptote is z = 1 and the horizontal asymptote is y = —7. of e denomipater

. . . Bt ok gy Anemerbre
(¢) The vertical asymptote is z = —4 and the horizontal asymptote is y = —7.

stace CN4T7z0
G (=7) + 1 FE O,
we s that x=-7
s & wverbread M‘;”\-Q"’?'}E.

(d) The vertical asymptote is 2 = —4 and the horizontal asymptote is y = 1.

The vertical asymptote is z = —7 and the horizontal asymptote is y = 1.

21. Explain how the graph of g(z) = (z -+ 5)* — 8 is obtained from the graph of f(z) = 2%,

(k)= Px+§) =3 5o it 5 obiained by ShifHag
6 18y 8 aned down g
(a) Shift the graph of f right 5 units and shift up 8 units to obtain the graph of g.

Shift the graph of f left 5 units and shift down 8 units to obtain the graph of g.
{c) Shift the graph of f right 5 units and shift down 8 units to obtain the graph of g.
(d) Shift the graph of f right 8 units and shift up 5 units to obtain the graph of g.
(e) Shift the graph of f left 8 units and shift down 5 units to obtain the graph of g.

Possibibities:




The next two problems refer to the graph shown. In the picture below, the graph of the polynomial -
function P(z) is shown.

1 RGCO—\\ ek e nam ber o'F EXAN T en
e ad o Sm?"}\‘)g d_ei\f‘cﬁ‘ " s arwest ne|
‘ N 37 af = ?oiyubmral Py
| 1\ 2 4 Fu.r-}\/\.crmwe_ , B e 6"‘*6\* of ?(X\ hes
1 | \C{ \ an  odd Wiamboor o f ERXA remag, T Hac
. Q_.- A%fn.c. cbfp ?CX\ TS C\[gv\) &\V\cl Sun VAR
B | | weben of e i e g e
l of PCx) 5 od
4 oy ?‘\“vxul\.t’} e cLyLLL b C\f\CLV Y d‘? Hae BMFL\

Talls us D Had Yead tag cocthictent T gr::;::?a.}

22. For the graph of the polynomial P(x) drawn above, which of the following can you conclude about

pr Since YWe praph of PO has R extpuma, Yhwe Jdeqree oF P
Yusk B¢ afx deest H and b vl e aven, Siace yH~20 ayx
‘ ® =D oo oonch gD - A0 aS x-B e 00, Aax lawl'i-aj Cﬂ&’F‘R‘t.‘cn-" L3 '\t&euh\.rs’.'
(a) The degree of the polynomial is odd and the leading coeflicient is negative.

Possibilities:

(b) The parity {even or odd) of the degree of the polynomial or the sign of the leading coefficient
can not be determined by the graph.

(¢} The degree of the polynomial is even and the leading coefficient is positive.
(d) The degree of the polynomial is odd and the leading coefficient is positive.
The degree of the polynomial is even and the leading coefficient is negative.

23. For the graph of the polynomial P(x) drawn above, which of the following statements can be con-
cluded? —
D Vow\(9\ ;M‘OH It PC- W=o

(I). (z+1)is a factor of P{z) it © Balse
(II). When P(z) is divided by {x — 2) the remainder is six. WY sdd fmply Faak Py= G
(TI). z = 3 is a root with even multiplicity. {oq e Remaiad o T\’\ﬂbr‘&."\\
whnighk, 1§ ‘F‘A\sé_
Possibilities: 1) 1€ dvue slnce PRI=D
(a) Only statements (I) and (II) are true. B acon) “q X2 s o rook
(b) None of the statements are true. ond B facd Haad e
@Orﬂy statement (IIT) is true. 3""-?"\ Youchy ¥ace w-axis
(d) Only statement (II) is true. puk dotsnld @ Cress oF
(e} Statements (I), (IT), and (III) are all true. implizes bt x=3 iz A reot

of zven wuliipiiady




‘ Formula Sheet: ’

Compound Interest:

If a principal F; is invested at an interest rate r for a period

of ¢ years, then the amount P(2) of the investment is given by:

nt
Pty=F (1 -+ Z) . (if compounded n times per year)
i)

P(t) = Fye™  (if compounded continuously).

|Change of Base Formula: | Let @ and b be two positive numbers with a,b 74 1. If

x > 0, then:

16



