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College Algebra — Exam 3
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Directions: You will find 13 problems listed below. The point value of each problem is given in paren-
theses. Please show all your work neatly and box your final answers. No notes or books are allowed.

You have one hour to complete this exam.

1. (7 points) Solve and write your final answer in interval notation: |2z — 3| > 7

Ix-57%F ov  2x5 <1 Ikrval notahon:
9% 710 or 2x < ~H4 WN"}-)U(Q )
0, |
%*7 5 or x <=L

2. (8 points) Set up and solve an inequality to answer the following question. You must define any
variables used. Firm A charges $70 per hour for its services, while Firm B charges a fixed cost of
$200 plus $50 per hour for the same services. For what length of time is it cheaper to hire firm A7

let 4 -4 of houvvs Fov t < 10 houvs, it i dmea?t’v
Tot < 50t 1100 +o hire Firm A (6€ couvvse 170
hot < 160 as well)
t <10

3. (7 points) Given p(z) = 2z* + 3z% + 162° -+ 27z — 18, list all possible rational roots of p(z). (You

do not have to find the actual roots.)

factove of couclant tevm . ¥, 82,13 e, ¥q 2 i%
Cv Faclovs of leading coefheunt ot
Patiowal Zewos Tueorem List: £1,%2 £3 k6, +4, F1§,
L +3 £33
277 7 [ 2



(8 points) Find a polynomial with a single zero at z = 1 and at z = 3, and a double zero at
T = —2. Write answer in the form a,z" +- -

(x-0(x-3)(x+2)" =

+ a3 + ag {in other words, multiply out completely)

(X% dx+3) [ xPrdx + 4)

X thE 14 45 - b 1 3%+ 12x 112

= Rq—*ﬂx?'—’-lx+l‘?_1

?An coustunt (von-zevo) \mulhflf of Hus so\u‘l—mh

as lomg ac its Mulhphed ou# would work also,
oy tnctance

v , lox‘* qu ~L}0x ti20 would be anoThe v
Soluhoh-j

5. (10

points) Given the polynomial p(z) = z? — 323 + 112% — 27z + 18, and the fact that z = 1 and
T = 2 are zeros,

(a) Find all the zeros of p(z).

X +4=0
Hi =2 N -a% g -

L (2 9 -8 -9

2y b -2 g 1 b x = +21

v 2 v g

‘ o 1 0 (Z‘(wsi "‘;‘,“‘Q,X:%&,x:—%gj

(b} Factor the polynomial p(x) completely. In other words, write p(x) as a product of linear factors

P = (D)X 24 (x134)

6. (8 points) Solve the inequality: z% — 2z < 0. 7(2 ~2x <0 ovt He_ntevval (O 1)
Wwd‘],ﬁ
Matos > x(x-2) <0

ond nowhneve ¢lee . EO_‘LV nun | (,O.L)_]_

R ,
e—t— > {0 7 ()7 =1 Sauart
K o IT [A T Twe shows Hiat XB-1x 1s a pavabolo

with verkex (A ). Twe tevos of £00 ave
feshx:-1 testx=)  dect k=3 | x=o O\M\j = 7. (% raph cF £ - ¢
(-D{-3) (ﬂ(—|) (5)(’) me% Ne on 3

wheve 2lse: ’%
N Vv
= - l 3 Fve
?%\Jﬂ"f V\ega‘hvc Posr\'\ ve nage porhon



7. (6 points) Use the Remainder Theorem to find f(—3) when f(z) = 3z% — 2z + L.

If -3 s subshhid for x m the FOIijﬂa‘ -2) 3 ¢ -2 |
£6), Hwen .g(_gj 15 the vcmaw\ofef“ﬁaa)t weuld \L = o3 -5
resuld when dividing ) by b“f%) . Nov wmay 2 -4 35 74
use lowg eov s nite he division, Heve is twe £-3) =
O SWenr Wi 5&5m\'fneh<. Avvis'ton . 308 4 0p 4 5 @
8. (8 points) Using long division, find the quotient and remainder: -:E—;:-_;%j—
3x--3Rt5H
X+l § 3x3+0%*+ 22+ 6 2
=(3x%+3\7) Q\m\’\fM c 3x -BXXS
-2 2, ¢
_ (~33§:,7§i) Kemarnder = 0
Sx + S
'C_S_’x +5 )
a

9. {a} (5 points) Using your graphing calculator, graph f(z) = z* — 9z% — 22z over the following
intervals: —5 <z <5 and —50 <y < 50. Label all intercepts and relative extrema.

\ /0

(136 -1H.62)

{(b) (5 points) What features of the graph of f(z) = z* — 92% — 2222 are missing in this window?
Explain.

This s a z_i“ﬂ'?\ dfsfff Pcillngmwj w[H\ POQll’\Vﬁ iﬁac{tmf) c.oe-{w‘[-u‘\fw\. gO/
as k=300, £(x) = ex. Ihevefore, we ave missinig &n x-tntercept awd
& velahive ymnuavmmum In Hhs wivi dow ( we need ene wiorc "h)”‘“"f) PO\V‘—}B-

& .
10. (6 points) Find the inverse of the function f(z) = 2% — 7. X { ];-\‘{\'

3: x>} - S[X*:‘ - "N\(n,tﬂ
3

x= 1y 05,0, -1921.%)
)‘,r—j: _TS Ce'l. i

X



11. (8 points) Consider the polynomial p(z) = —z* + 5z% — 4.
(a) What is the degree of p(z)? “}

(b) Using your graphing calculator, determine the exact number of turning points on the graph of
plz).

(c) Using the leading-term test, describe the end behavior of p(z).

plx) 15 of evew degree, and Hae ieatdw\cj aethcient s \neaahvf i
y Hae lead wigy Hirm test, ac x=eo, p(x) = —oo and

g X7 -2, PO ™ 7.

2z + Dz + 1)
22 -6z +8

12. (8 points) Consider the rational function r(z) =

(a) Find the vertical asymptotes of r(z). ) Xx= Y
| wakor 20 1 (xTex¢8) =0 Vovheal
Qf deviomma (X"‘-l)()k"?-\ -0 X, Zz P{'SijPl’OlfS .

(b) Find the horizontal asymptote of r{zx).
Numeratey has ree 2 Lead . coe £ of wumevator = 2

Deviovmnahy has docreez  Lead -coe[f of desrommater - § - <
(c) Find the zeros of r(x).

(2x+\)(x 1D =0 (X’f’ "/2_ and x___r]

(d) Find the y-intercept of r(z).

P{o) = (2_“)(0*') - L (UJL)
g 4

13. (6 points) Given the graph of f(z) below, graph f~!(z) on the same set of axes.

- Powts on F{xD:
(1,-3)
(2,-2)
(5|_I)

Gwitch x 5y o ojc—\
pamts on £
(-3, 1)
(-211)
(-1,37
Reflect £(x) ovey lhine

\/:'1(.




