MA109 — College Algebra  Fall 2017 Name: IA@/I/[ Sec.:

Final Exam 2017-12-13

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
calculator 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 question, you will need to fill in the circle corresponding to the correct answer. For example, if (c)

is correct, you must write

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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Name:

Multiple Choice Questions
Show ell 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.

. Te—2 _ A & Ux -2.6 s
I. Solve: 81927"* = 32 A .9 I - 9
(2 = A =
Possibilities:
32
b) — 24
(b) 7 v:;;> X = /f—{ |
(c) log(—2) - log(7)
(d) v—2— V7
(e) 8‘:9\2/____ 3\2/,?
2. Write the domain of the function h(z) = log(10 — x} in interval notation. ’
T T =N X £/ O

Possibilities: JO-X 7O =
(a) (—o0,10) U (10, 00)
(b} (—10, 00)

S

3. Let f(z) = 9". Which of the following is f{—2)7
Possibilities: 7 z ML - MM[.,

(a) 3 FE2) =




4. Solve the equation for z.

log(4a + 7) = log(9x + 8) + log(10)
Qo 4+ ¥ 3D )
yoa (s t4) = /OJ(( )
Possibilities: ) 3
3 2 qo <« 4 50
; — - ) T = — P 0
(a) = =log (4) and = = log (9) . /(;)‘E} ( (et 7} = / 3
AN
95 + VBRI  go. 4SO
(b) Tr —= —————7—5-—————— Onbr NSB (1[ v (’ ﬂ?_ - I ¥
(¢) No soluion I
(d) :Bm——~ oniy ] ey
L - T s6
= 4
(e} :L:éa.nd:z:—g
4 9
- "?’3 . .LL%W > O
' L/ M:Z 4 ’;7 - (..{ 3
L I j«%nsw‘é{f rs Ok
~TX - ]
Qv + ¢ = 1 ""g’””g)*g Crd

9. How much money should be invested at 4.25% interest, compounded monthly, so that 7 years later

the investment will be worth $25,0007 . o, 0Yts \T-1%
£ N——
., zgoun P (1 S5
Possibilities: A = pk [+ ’%) “‘““> Z S)O(ﬁ P {2
{a) $3,571.43
T 7 ‘s"‘ Oo O B .
(e sisaross | .y IDT2 2 g sa0 59
(c) $19,267.82 C O ow s )
(d) $33,455.88 /7
(e) $18,681.32




6. You have already invested $200 in a stock with an annual return of 3%. How much of an additional
$1,150 should be invested at 4% and how much at 1% so that the total return on the entire $1,350

is 2%7
The multiple choice problem only asks for the amount at 4%. |
g.rg ve s le & ot M {)

Possibilities: X mosed o
(a) $166.67 at 4% AR B ed ot 1%
(b) $216.67 at 1% © 4. y - (15O N
(c) $266.67 at 4% = 1350 (002 )

of
(d) $316.67 at 4% 7 . L oo0dx B 00N
[(d) §316. 67‘atw4% } () joo(0.03) +

(¢) $366.67 at 4%
. o - X
Sowe @ for W F 7 Rt

oy 2\ 4 0.0k + 09
Sugh (ate 7y . 7oo{ 0.0 Y o+ 0. ' e o

p -
- ( n O'C)L,{ « 1,5 - O, WK
b } Q Cf g\ paa .
2 a5 = x = [ - 3 L, &
=y Q08 = 0,072

7. The radioactive element Fluorine-18 has a half-life of 110 minutes and is used as a medical radiotracer
m PET scans. How long should it take for 79 milligrams to decay to 16 milligrams?

¢ -t
Possibilities: A= Pef
(a) About 253.21 minutes AUt (e Ao <oluae Loe 7 Lo ken
(b) About 253.28 minutes Use o m e L IR
(c) About 253.35 minutes P C\'r = 1O / A 10~
/{ ajm}}_xbout 253 4-2 minutes . = 4 e N { /? @
...... e s am .;". o kY e’ — e
(e) About 253.49 minutes Mj_ ,-wi-;
79 7
Lop ()

_ - MO = T T o e f ‘
IRCARICEE G NI ENAY
vex. dor,  E W hen ¥:

| Loty 4 o
T Aty N !{9/ ¥4 e

;(f) o ‘i ¢
e QI‘(M/)( ) -1 & ﬁ/z
=m0 (5, Y o= A VAN T M;WZ iny T 155,92




8. Determine the end behavior of the following function.

(11 — 3z)°

-
. tf -
lead"‘(‘) ‘lé’wrm\ RS A {S Koo
Posmblhtles
&) Yy =+ 00 as £ —» 00 and Y ooasw ->wwf Pe

(b) y —» coasz —»ooand y - —00 as z — —o0
(c)
(d)

)

() y — Oasax—ooandy — Oasax — —o0

Yy —ooasx —» oo and y - —o0 as & — —00

y —» owasx-—rocandy — 00asT — —00
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9. Which expression’s graph most resembles this one?

Uﬂ.’») T(Q’GQ Jor (5 M

Yy v

I\y e—‘/e/\ .J\J\l)]+ P\ ("l-( ‘9
Hus J;&_(é\)(
Possibilities: (¢ b
ONCEPIEELIERD even
(b) (z 1)z —2)(x — 3)° | 2 ottty
[(©) (&= 4@ —5)(x—6)?) 55 6 65
(d) (z—4)(z—5)(z—06) (s
((3) (’E 1)4(13 _ 2)5(2: _ 1)6 H.QS ((\mt
1 (},\'}'L\ od d mw Hr /) (. © »".‘2
10. Which expression’s graph most resembles this one? Yer Yicel  asyge ;-)‘(“ fe ad =g
o o meons A= 8 tn denomuna o
T;_ ).L {)"{ (&"L A O, b ’ A |
y Ponove. o, G
0 as DS s SN R ) !
Possibiftlest 14y negative.
(a) e
1T (x—3}° . &
) EEL Tor pbood A0S, -,
) [0 fa oV € d’ S e - o) , q Mo (
Y~ Ve positive (#-7) ot (2
) h E P T LA A i. 0f .




11. Let

3r—1 Hzr<-2
flay=4 2?43 if ~2<x<s
—2z—~5 ifxr>5H

Find J(4). Glace -7 <4 5

Possibilities: , NI 4
Y {f o H e /O P

(a) 4 Ll 3 J

(b) 11

12. Solve for z.
422 —11z+5=0 I
= ””( " “?’ e

P0551b111t1 lities: A

—114 vA41
(c) — 3

@ —11:1:8\/2ﬁ

11+ /201
) =g

13. Find an equation for the line through the points (6,2) and (3,4).
5'2, k‘df . !f - ﬂ“ ((: . ’ r/g

Possibilities: L § h
X 2 g~ (”’ '
(a) y=3(z—6)—2
L(E)_yf?,im?j (7.1'-—-@)} LS n Lu) (C,j kzj . oM ( VORI

-6)
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14. Which of the following statements best describes the system of equations? ‘

‘ . L egas -

w prt () oy~ wdeddeg

D r+ y=4

22+ 2y = 8 e -y 5

<

Possibilities: Ve PR O T Vo
(a) The system is dependent. Everv[/point isz( solution to the system. I fia ke s slag akd
(b) The system is consistent. It has exactly one solution Whl( 11 is (4,8). dapen dent,

" ( ) The system is dependent Two solutions to the svstem are (1 3) and (2 2)
One pomt that is NOT a solution to the system is (O O)

(d) The svstem is inconsistent. Therefore the system Tias no solutions.

{e) The system is dependent. Two solutions to the system are (4,8) and (2, 2).
One point that is NOT a solution to the system is (1,1).
] ution to system is (1,1) ,QNQ“’\’“ Ry

15. Let f(x) = 62% + 22 — 13. Find flz+ h'; = f(2) and simplify. (Assume h # 0.)
2
o ot - {ex ey -13)
Possibilities; Loy Sy elreny et S
Bzh + ?h -2 - : N
(a) b 5
(OR TS e IR ST S RN
(c) 6h = A
(d) 1 g{ g/ 4 L\,{n’zx b )
4 ZL\ - e
P
[2v + 6l | 2.

16. The point (6,2) is on the graph of which of the following equations?
!?!ub l"'\-s-D ¢ L’\ o LR t) "

Possibilities: . ¢
- “d( - Sk
()'1::31_4 LHS = Y, 417" L‘{((X'{'(? zd 3,;{
- 17 N . { Lo
(1)) T?I — O ! 2 ‘-( - {.4} [‘(r ‘“j £ ? \{ E g ; oy

Kb S we £
(c) 4w + 12 = dy + 12 * 2

/(d) v +12 = oy + 21 7/
_(éi)-iy%—?tiﬂ'ry%’—é%




— )3 : . g WS- &
17. Solve for a in (Ta—6)" =4 (:?(“‘ ’3 = ( Wy = (ot y - ¢

o eress oy
Possibilities: » . T S

18. 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) = p(7238 = 700p).  R(p) = "F00p <, 99 ﬁ&tp

What per-ticket price maximizes the teams total revenue?

Possibilities: Max  occors odf verlex Ll ere

(a) §4.42 TS X3 AL
{b) $4.67 Ze P ( ;my VEETS

(c) $4.92
[(d) s5.17 /

(e) $5.42

19. Explain how the graph of g{z) = vz — 9+ 1 is obtained from the graph of f(z) = /.

Possibilities: p“"‘dh'* Ve

{a) Shift the graph of f right 1 units and shift up 9 units to obtain the graph of g.

(b) Shift the graph of f left 9 units and shift up 1 units to obtain the graph of g.

(c) Shift the graph of f right 9 units and shift down 1 units to obtain the graph of g.

(d) Shift the gzaph of f left 1 units and shift down 9 units to obtain the graph of g
[’ (e) Shift the glaph of f ught 9 units and slnft; up 1 unlts to obtam the graph of J




20. The equation of a parabola was printed below, but ink spilled on some of the numbers. Try to answer

the question anyways: N -
d YW Iy o/ 1
y=13(z — :

Does this parabola open up or down? What is its vertex?

Possibilities:

(a) The vertex is {2,-13), but up/down can’t be read
(b) The vertex is (2,13), but up/down can’t be read
(c) Down, but the vertex can’t be read

)
)

{d) The vertex is (13 2) butwup/ down can’t be read
)

YET N f

('me Up, I but the ver te,x can’t be 1ead N

21. A concrete walk of uniform width is to be built around a giant circular pool. The radius of the pool
is 16 meters, and enough concrete is available to cover 39.84n square meters (approximately). If all
the concrete is to be used, how wide should the walk be {appr ommatelv)? Choose the closest answer.

P A L

= T Q,Q‘I{z(‘
/\\o:,&.,‘m\ = f\l?(;r;z-:)l, o+ ALML - 256w 4+ 8

Possﬂz)lhtles

L(ﬁ) 1.20 meters ;\rldey
(b
(c
(d
(e

1.37 meters wide 78%. 84« N

1.54 meters wide

2y gq€ sy T K ton

1.71 meters wide M Adorat = TUIN alen

T A

1.88 meters wide
o )T = zas s D Rt 172
i of pob-

Tl\.o_ Cein LMV{-{ M‘Ql(ﬂr\ ‘f} !:? 2 s =, ? A

22. Find all distinct, real solutions = to (z? — 5) (x — 9) (z — 6) = 0.

= O
Possibilities: K iszo or X-G7o 97 %A= G
()'L—:tf x=-9 and z = -G : . v s A o, X {
(b) =5, 2 =9 and & =6 =) X = or
[ . ) ,
L ) R AR P
(d) £ =—5,2=-9,and z = —6
(¢) No solution




|Formula Sheet: |

Compound Interest:] If a principal Py is invested at an interest rate r for a period
of ¢ years, then the amount P(t) of the investment is given by:

nt
P(t) = F, ( 1+ {—) (if compounded n times per year)
n

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

[Exponentiai Growth Model] If ny is the initial size of a population that experiences exponential
growth, then the population n(t) at time ¢ increases according to the model:

nt) = nye™

where 7 is the relative rate of growth of the population {(expressed as a proportion of the population).

Radioactive Decay Model:—J If my is the initial mass of a radicactive substance with half-life ki, then
the mass 1 (t) remaining at time ¢ is modeled by the function:

mt) = mye

In2
where 7 = —,
h
lChange of Base Formula:] Let @ and b be two positive munbers with a,b # 1. If

x > 0, then:

o (2] — 1950

- }Ogb(a')

10




