MA109 — College Algebra Spring 2017 ) Ke )
Final Exam 2017-05-02 Name: Y 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
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 (a)

is correct, you must write '
® O @

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:
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| (out of 20 problems) | (out of 100 points) i
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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 the equation for z.
log(4x + 3) = log(6z + 2) + log(10)

Possibilities: / ? ( Z%a 3) = /02, [(;éx f-Z)- /577
(@x:_g " /o4 (%4 3) = /? (box + 20)

7 4
b) x=1log |- | and x = log | —
© <= s (3) () Y 3 = Gox + 20
48
(d} @ = z and z = é _....‘/7 - 6 X
4 3 I |
(e) No solution / 5¢ /

. .
——————

2. How much money should be invested at 6.25% interest, compounded monthly, so that 11 years later
the investment will be worth $10,0007? ..x“.‘;.

Possibilities: “PG:) :.‘Po ( 1+ __Fr;—/‘j Ne!

(a) $19,481.32 0b25 (2)(n)

(b) $909.09 I0,000 =P (& P2

(c) $5,037.30 sl
(d) $5,925.93 10,0600 = Po (H‘ ._97(%:_

(e) $5,133.12 I0,0CD/

: 32
) b

y5'037. 30 &P

8

4




3. You have already invested $400 in a stock with an annual return of 10%. How much of an additional
$1,200 should be invested at 20% and how much at 5% so that the total return on the entire $1,600
is 15%7?

The multiple choice problem only asks for the amount at 20%. Z= WMC‘) Zaz
? = W @ 5 Z
Possibilities:

(a) $533.33 at 20% —_> z . . 6‘00 /é po
(b) $800 at 20% < 2. (/ yao) /52//‘&0
(c) $266.67 at20% V alece. =3 20X * 054 + o)( (

@5&933 33 at 2 g—. /é&a 6(00_2 lzm ..z
(e) $1,066.67 at 20%
ST m )i (1)) = (5) (1c20)

202 o éo —-. 05+ Y0 = 240

JEX 4 /00 = 240
I5x = /40

X
X =415 "'73333/
J |

o Gong

4. The radioactive element Fluorine-18 has a half-life of 110 minutes and is used as a medical radlotracer
in PET scans. How long should it take for 81 milligrams to decay to 12 mi ligra%s:?

Possibilities: P(ﬁ) = ¢ / ( 5;—1:)

(a) About 2.75 minutes

(b) About 0.03 minutes /2 : g/ (. 5"7777.)

(c) About 742.50 mir.lutes i
e AR
Ph)= 7> L) /&( 5")
Pino)= & 2.”0 I (G)= 710 775 A®)
‘57/ -/8/ flo.an (&)= ¢ n48) —
(5'7'/ =a. /00 o 4B) - T z//;os. 0¢mdu&;,/
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5. Solve: 20481924 = 64 g 0 5‘-8 5[
Possibilities: x4 %
(a) V—4—+/19 ( 2 ) Z
(b) *4/—4— %19 ll(l‘)z-—‘/ ) [~

64 ' g o f
19 /jw
(d) log(—4) —log(19) // / 2: %) é
50 209%Z ~ #4 = 4
209 .

207z.= 52
lfz = 5-7249‘7/

6. Write the domain of the function h(z) = log(12 — z) in interval notation.

Possibilities:

(a) (—o0,12) U (12, 00) ” / L= > 12,

(b) (—o0,00) Py
(—00,12) /Z >

(d) (o0, ~12] M—f~~5
(e) (—12,00) /2
(o0, 12)

7. Let f(xz) = 9*. Which of the following is f(—2)?

Possibilities:
1
(a) 3 -Z/z

g f/z)
(% £ (2)

() 3 | & / "2‘) 7

L \
% \k
e N




8. Determine the end behavior of the following function.

(—5‘z

Possibilities: /] 22
(a) y—> —ocoasx —ooandy — 00asT — —00 (—5—) 21
(b)) y —» Oasz—ocoandy — 0Oasz— —o0 i 32

(c) y & ocoasz —»ooandy—+ —00asx — —00 ZIY
y — —oo0 as £ — oo and y — —00 as T — —00 7 ’ even
” M

y = ooasx —ooandy — oo asx — —00
s daara > —g0 as|
2 -~02 2> oo |

9. Determine the end behavior of the following function.
% r,,/u o-/ ,4447

(522 + 3)(9z + 13)
1123 +7
2

(5)\’)(?)() 552>
Possibilities: , ' ___,.m-.:a}~: e .-7—-—-5"

Vi 2 /I z
(a) y &> +ooasz — ooandy — +ooaszx — —00
(b) y = tooasz — ocoandy — —ooasz — —o0 - /ﬁ-ds Z—> oo
)y = 2asz — oocandy — ZPasz - —o0 /
(dy — Oasz — oocandy — 0Oasz — —o0 ?_—*‘3 ——-z‘s— as z—> ~a2
'y — $asz — oocandy — 45 252 = —o0

3r—5

10. Let r(z) = TR Find the asymptotes of 7.

Possibilities:
(a) The vertical asymptote is = 11 and the horizontal asymptote is y = 1. VA 05 /0 Aenomynaty

(b) The vertical asymptote is = 5 and the horizontal asymptote is y = 3. NoT 05 1a M
(c) The vertical asymptote is z = 5 and the horizontal asymptote is y = 11. Z- T =

The vertical asymptote is £ = 11 and the horizontal asymptote is y = 3. —
xX=// /

(e) The vertical asymptote is = § and the horizontal asymptote is y = 11.
/s pertres.

Ao




11. Let | ' gm

3x—1 ifx < —2
f(m):{ 224+ 3 1f—2<x<5<——— —-2(@ 45“

—2x—5 ifz>5
Find f(4).
Possibilities: f (4) = (ﬁz - 3
(a) 11
19 =/b*+ 3
c) 209 =
(@) 13 / = Qj
(©) 4 o

12. Solve for z.
322—1124+2=0

—b i‘f" Yac
Possibilities: é
o) VT 3= - ”)""f//L 0.0,
y L2 2(3)
© ——:t\/ﬁ_ E _// Z V/a/- 2%
(@ 111«/? ~
—11:1:\/1_4_5 //i Va7

05 z
XN Rk 5= Z-
13. Find an equation for the line through the points (4,3) and (6,2). /27 =

Possibilities: y__ 21 = ¥ ( y A Z& )

(a) y+3=—3(z+4)

(b) y+3=—2(z +4) y___g . ""iéct“ﬁl)

(c) y—3=—2(a—4)

fapy—3= -4

(e) y=2(x—4)—3




thh of the following state nts best describes-the s of equations?

/-/'3 7‘ 2(/)”'2/3) g {(m+ :;Z:Z‘(’ "—>"2x—2y=—5’

4 7{ 24 L = 2 + 2y = 8 ZX+2)'-=8
7 -t

3 202)+ A8 o+o 7 0= 0

At 2. P?)‘smblhtles y)*_ ¢'Z)= e O % 17L W”E ./

6{ - %a) The system is consistent. It has exactly one solution which is (4, 8).

he system is dependent. Two solutions to the system are (1,3) and (2,2). co//la/“?
0 5

ne point that is NOT a solution to the system is (0,0).

(¢c) The system is dependent. Two solutions to the system are (4,8) and (2, 2) ?J
One point that is NOT a solution to the system is (1,1).

(d) The system is inconsistent. Therefore the system has no solutions. %P EN DEN 7"
(e) The system is dependent. Every point is a solution to the system. -

15. Let f(z) = 4a® + 3z — 16. Fi df(‘”+h) f(z)

and simplify. ( 2£10.)
Possibilities: "f()(‘""‘l) ?‘(X*h) BM ~/lb= 7EX?I- 2h r"/l:) o4 X+ 3A -/

@serrn gty Guh e 343 1

6mh+2h2 2/.‘5(#) ﬂ() W?XA%I.*;/’LBQ'—‘}‘)/—%%%

)

) 8z + 4h

;1 - gxé../-%‘ 3h. %gx+7¢._+3)
-/oax+§¢>+ 3 ]

16. The point (4, 3) is on the graph of Wthh of the following equations?

Possibilities: a{‘f(")"‘”- < 7(3)]'/2 N /""/2 # 2.4 /2 .

/2 X (2.4 /6
(a) 4z + 12 =4y + 12 E) 1.(1 +,/2 __@3)*./‘ ——)/6-/- |
oty c.)ﬁfa)ﬁ’?) —> /2. 70

(c) zy=0

@a=y-1 ) 4 3/ — 4ok 2

(e) zy+ 16 = zy + 12

X"'XB) +le = %"'/3; —> [24/6 F#- 12412

(b
(c
(d
(e




17. Solveforain(ﬁa';—n:iZLL (64—- 73)
Lach)-(4)

Possibilities:
29

SN CEORS
3 éa-—7 :W

(c) 7+ V8/6

4913 - = "2
(@ == | ba 7

2_ a = .. A = _..,_3...

2 2.
18. When a high school basketball team charges p dollars per ticket, the tot\a} revenue R from ticket
sales is given by the formula g
R(p) = p(1200 — 100p). ( R
What per-ticket price maximizes the teams total revenue? ( - 5%_ ’R <__ %)
Possibilities: Ré) = [200p - [00p * 3 ) /r
(a) $12.00 B - /200 :Ho-f-'ﬁ el MAX
(b) $0.04 = —4{0/" 7 d o oot MAX
revoenue

C) $49.83 ! ] "
. (4
$6.00 va b

VChue
(e) $3600.00 % _b - /200 — /200 %, oo
= 2aF 6

2(/00)" —200

19. Explain how the graph of g(z) = V& — 2 + 4 is obtained from the graph of f(x)

Possibilities: h‘ah{' L o
(a) Shift the graph of f left 4 units a%d shift down 2 units to obtain the graph o
(b) Shift the graph of f right 4 units and shift up 2 units to obtain the graph of

Shift the graph of f right 2 units and shift up 4 units to obtain the graph of g._[ 6(_2)+L/ =‘/ X—fo

(d) Shift the graph of f right 2 units and shift down 4 units to obtain the graph
(e) Shift the graph of f left 2 units and shift up 4 units to obtain the graph of g

= /.

L=V
F(x-2)= (72

of g.

Ll-2)+% = j )

Viéht 2 # o
: s Lswis




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

the question anyways:
- — 4)? ‘ 2
N RGN

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

Possibilities: é}? = A (Z "‘/L.)z-f %

The vertex ?s (17,4), but up/down can’t\be read WM - (_&v k ) ::} (‘i, /7,)

The vertex is (4,17), but up/down can’t be read

(c) Down, but the vertex can’t be read a_( V/ 074&»4— o, ’,D

(d) Up, but the vertex can’t be read

(e) The vertex is (17,-4), but up/down can’t be read A > 0 '7“"‘" A(f—-

21. A concrete walk of uniform width is to be built around a giant circular pool. The radius of the pool
is 14 meters, and enough concrete is available to cover 38.097 square meters (approximately). If all
the concrete is to be used, how wide should the walk be (approximately)? Choose the closest answer.

Ar

Possibilities:

(a) 24.1 meters wide

(b) 14 meters wide
1.3 meters wide

(d) 7.83 meters wide

,_,_._6(/ 280w —
(e) 2.72 meters wide . ='~2§.‘f 8= Y. t G/
2(1) - e

22. Find all distinct, real solutions z to (z* —

Possibilities:

(a) z=2,z=4,andz =9
/Eb)‘b =4v2, =4, andz =9
*(c)x = +v2, 2 =—4, and z = —9

(d) z=-2,z2=—-4,and x = -9

(e) No solution




[Formula Sheet:|

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

nt
Plt) = Fy (1 + Z) (if compounded n times per year)
n

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

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

rt

n(t) = nge

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

Radioactive Decay Model: | If m, is the initial mass of a radioactive substance with half-life /, then
the mass m(t) remaining at time ¢ is modeled by the function:

—rt

m(t) = mye

Change of Base Formula:| Let a and b be two positive numbers with a,b # 1. If
x > 0, then:

_ log, ()
log, (a)

log (z)

10




