MA109 — College Algebra Spring 2016

Exam 2 2016-03-09 Name: SO!M+IM$ 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 \’
| ) ® @@ ©

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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OO
3. @O @ @ @ 13.
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5. ()@ @ 15.
6. (@@ (© @ (e 16.
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7. ®) (o) @ () 17.
8. @@@@ 18.

10. (2) () (¢ (e) 20.

For grading use:

Number
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| (out of 20 problems) il (out of 100 pomts)




Name:

Multiple Cheice 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. The graph of two equations is shown below. Determine the number of solutions for the system of

equations. ) )
The tweo 1”'\%5 m")‘tfﬁec:} at 4 Po:‘n'l’s

Possibilities:
(b
(c
d
(e

~~

0
3
2
1

e S N

2. Use the substitution method to find all solutions of the system of equations.

T + y? = 46

y — z = —4

—
(&_+‘\‘=X

Possibilities:

(a) (z =10,y =6) only
(b) (z = -3,y =-T) only
(¢) (z=-3,y="7)and (z =11,y = —7)
Mx =-3,y=-7) and (z =10,y = GB
)

(e) No real solutions

2 = ytd+ Zaub
i?x—hd =4b = Y N y .
= % -bdt("'l?-:




3. Suppose you are solving the system of equations below using the substitution method. You solve for
y in the first equation and substitute it into the second equation. What equation must you solve
then?

?
87 + oy =5 —— g=9‘3"
4z° + 3y =6
’ TTN & M4 39=6
Possibilities: = t{x”+3(5-8x?)=‘6_
(a) 4(\7/5—8m7b9+3y=6
(b) 42°+3 (Y5 —y) =6
(c) 4z° + 3 (5 — 827) =67
(d) 42°+3 (V5 —827) =6

(e) 4(5—82")° +3y =6

4. Use the elimination method to solve the system. The multiple choice problem only asks you for y.

29z + 17y = 218 quf‘,'ro\c}' ”H1€ LO'HUM

— 29z + 16y = 212 Q@U\aﬂ('bf\ From
uation.
ox + 1y =6 g 17 518
Possibilities: =6 29x 12
. = Y - 29x - 16x :,7_-__6-
(a) Every solution has y = 5 O 1%

Fg) Every solution has y = - 6 |

(c) Every solution has y = 4

(d) Every solution has y = —17

6
(e) Every solution has y = =




5. Use substitution to solve the system.

Possibilities:
(a‘) = '—'2_7y = 6
(b) z =152,y = 110

(© 1= y=-%2)

1

<d> T = '"?%7?! = —

55
__ 13 29
(e) m_?)y_f

_ 13 &£«
S5z + 3y=13 =>2'-0¢=|3 5% —53“ 3 2
4dr + 2y =29 (_—"”/b‘" —
'—lx+23—29=>‘-{y+2_<13—- =29
Use X o solve £ y: ___ﬁ?L{W. 3 1ox=29
= b
X=3 .:>12><,. x.+-1—-‘>—2°7
213 _5
ol is i S0
Sy=3-E ) | = 2Z 2x  22=29
J 3 e ‘/;e
:2;3:35_—”——30; =53—>—<-=—1:"'—-3—
= Zlaga _.__.)ZBX:: = %= 2 “'—— =>P‘=%‘
R | 7

mu?ihfl«a bo‘f‘\ S'JP-S by 1

6. Use the elimination method to find all solutions of the system of equatlons

Possibilities:

(a) (x =37,y =22),

22
—_— + J—
z Yy
11
J— + J—
T Y

r=—-37y=22), (z

=17,y =11) , and (z

I)MMH'IA ’H‘& LG‘H'UM e
Z)Sv&HTacl' ":hk botom eguod-.

3)50 ve for x
q)y Pl"'ﬁ M new PDW‘A Valuve O"F P
info one of the Q%M']’wﬂf

5) Salve for y.
- 1Ty=-11) ¢

_§1—£—’—~+ -2—‘—2'—=l2-3
F T

= 123

1,37_

= 98

see * below

3 3 3F 22 - 123 22,
b = _,y=—| onl 2l — 257 2= =123
@G 74=3) o ~ Y =Y
(c) (z=237,y=22) and (z =17,y = 11) 31, 22 =1 _3:3:-3‘;7 }_;Z’.-
- X _,__%
(©
d) (z=-37,y=22) and (z = —-17,y =11 ﬁ?:l'—:‘
(d) ( ) ( ) _3.-1-—? - 4 33
3 3 3 3 % 22 3 =
4 —3 - .—’—--E.’:g
%-X’ ?_ .’>
= 3T (=23 o
x
3F _ 3'7‘_-3:_'?—7;.,2-: 3’7':}'-:2‘{;9
4 ’A’%"’F— 7 1 3773 "3
Dividi \:(j o frachion 15 the

samt ag maltplply by its reciprocal -




7. Use algebraic, graphical, or numerical methods to find all real solutions of the equation, approximat-
ing when necessary to four decimal places.

3z L
z-20
s ) = BX t}\ =5 on ("‘\L SApL l\
Possibilities: Ploty om0 3 3x

=50 ,a/\(l See where 8"9_ l\f\'}e(su‘h 3— ¥ —20

[@) r=500000) - Zoom M around X

(b) ©=50.1817 , You con also nodice thaf P("‘ﬂa"'ﬁ h X =50
(c) = =50.2634 pakes 3% e@uml fo 5

(d) z = 50.3951 ¥ ~20

(e) =z = 50.5268

8. Find an equation that helps solve for the worker’s old salary, call it z, in the following problem:

A worker gets a 5.35% pay raise and now makes $1350 per month. What was the worker’s old salary?

Tn wora\s X .
Possibilities: Take e uviockers old salar (x&, add Yo that 5357, o the old Su'omy
(a) ¢ = 1350 — 5.35 Cu)k"cl\ s 0.0935‘)<>0~n& Hhed eﬁuq(S ‘FIB‘;O»
(b) 5.35z = 1350 * Peraber: To gof a (ercen of « valve ,Mu(ﬂa( thot valve .
(¢) @ = (5.35)(1350) by 3: Aur:‘;a! where The decimal port :33 poved, fao Jlaw%
(d) 0.0535z = 1350 do the letd

((€) z+0.05352 =1350]  Ac . oovadion:
14

X+ 0.0535x = 1350




9. You have already invested $700 in a stock with an annual return of 10%. How much of an additional

$1,250 should be invested at 20% and how much at 5% so that the total return on the entire $1,950
is 15%7

What equations should be solved if z is the amount of money invested at 20% and y is the amount

of money invested at 5%? Tiitial amounts have fo odd wp 1950
Possibilities: Foo + n_go =],950 = 7‘0@+><+;(= (95-oj
r = .20(1250) -

(@) = .05(700 Fa g e
y 05(700) 12
foction auusg Poction of 41250

20y = .10(1250) } invested ot 209 taveshed o 5%

._I_
20z + .05y = .15(1950)
+

o e S o - e S m wm wm S Moo e e
o o W S S

& d from ia st oush odd wp T
y = 700 } /lsgfu o cohele o} vestest (§1959)

At
{ 20z + .05y = .15(1950) . 0% of 7O = o.lo (Foo)
{
{

I

f @

00 + o 4+ oy 1950}]-20/00‘5\’mwm‘—020x o

10(700) + .20z + .05y = .15(1950) invested af 204 sum of
2 of amount = 0054 eﬁ‘*ﬁ(s @
@[ B+ s+ oy = 1950 2 nsked ot 5%
1250 + 20z + .05y = .10(700) ,
. 15% ok whle anewd =015(199) @
|‘A\N$-\-<$

O-lo(Foo) x0.20 X +O.O5Y = .15 (1950)

10. A concrete walk of uniform width is to be built around a giant circular pool. The radius of the pool
is 18 meters, and enough concrete is available to cover 64.097 square meters (approximately). If all
the concrete is to be used, how wide should the walk be (approximately)? Choose the closest answer.

le} w= wch\ o&' 'H«{ m‘k

r= rwaqmﬁ o ()ool

. Ctw = ran(:us Off'lé)ooi + wa!k
“. O e 0’¢ o‘

! ocea of ("’d' +w«lk T (r+w) -—Tr(r"fzrwma
orea of walh = area of pcof twalk

— cvea O ¢ P‘”‘

Possibilities:

(a) 46.1 meters wide

(b) 18 meters wide

(c) 9.99 meters wide
L(d) 1.7 meters wide )

(e) 3.56 meters wide

’ 2
2TT(18) 004 o™= b.00 T = lesw) -Tr* .
= 3bwtw® = b4.09 -:‘Tr(r"nrw-tw’ﬁ :‘ITr .
= w 243bw - 6409 =0 = T X4 217(0):‘“’03 -nr
* geop hlg %x*36% - 4.0 — 2 rrw+ T

%y decsects e x -
‘:ﬁiffma'i L F ondh x = -37.7

W iddh 5 positivng 5o w9=x =l T s Yhe answer
6




11. Find the equilibrium price. In the supply and demand equations, p is price (in dollars) and z is
quantity (in thousands). Please round your answer to the nearest hundredth (the nearest cent).

Supply: p = 8 — 7
Demand: p = —4z + 9

is e value of P (P" e ) WL;:L\ ma fees

E,‘()“; (i\umvv\ price

Possibilities:
‘ to demand.

(a) p=$1.33 Wr‘j eﬁ‘*ﬂ\ 9

(b) p= $3.66 S(Jffla = AMMA . 8)(——? = —Hx+

(C> p=$4 i)zi‘——[:é“:i

(e) p= 82 .2)\0__8(?\_3‘

=32 _ 2!

=PT7F 73

TN

12. A radiator contains 4 quarts of fluid, 25% of which is antifreeze. How much fluid should be drained
and replaced with pure (100%) antifreeze so that the new mixture is 65% antifreeze?

X::aMow\‘(' 'H\a.f" w‘ﬂ Leer\Nd a-ﬁ(‘i (!(J(sztl U-‘l"H\ jeoz, aﬂ"«‘ﬁteze
mixture Gn quacks)
QM',' O’F am‘h’@feete ’}G ,oeao'f\ w«‘—H\: H(.zg): L%mr‘i‘

)
rts drair amt of andifreeze offer renovig X : M-x)(-25)
(c; 1 quarts drained and replaced S et b ch\.k%Ag: &- K\}(.zﬂ_‘.xj
)

Possibilities:
(a) 2.13 quarts drained and replacei)
(b) 2.6 quarts drained and replaced

=

sete um\(,
Solve X

(d) 6.4 quarts dfailled and replaced I ol « wifreeze R won e H(.b5)
(e) 4 quarts drained and replaced Solwe Lo x:

ey (48 bF - 12

-2 asy4x= 10T 1 Ge)= %=
- — 13
= 1-0.25%+ % =

= ] +0. 7%= Lsé—

3w =13.1=8
=»_L—{—X = | s
= X:’—gs_"% 273-;2_'—' 2:’/?.[3 qu\a.rfb‘]

-~J



13.

Solve the inequality. Answer in interval notation.
Y

41 & $xteo
bx+1f o

Possibilities: _ox -1§ 5%
X = =

= K E2
’

14.

A business executive is considering two options for leasing a car. The first option is $355 per month,
but the first month costs $90 extra. The second option is $370 per month with no extra cost for
the first month. The business executive wants to know which option is cheapest based on how many
months they plan on leasing the car. Which choice below most accurately describes the situation?

Possibilities:

(a) The first option is cheaper if the lease is 14 months or shorter,
the second option is cheaper if the lease is 16 months or longer,
and the two options are the same price if the lease is exactly 15 months

(b) The first option is cheaper if the lease is 16 months or longer,
the second option is cheaper if the lease is 14 months or shorter,
and the two options are the same price if the lease is exactly 15 months DR =h

(c) Both options cost the same regardless of the length of the lease.

L qphion: £=355%190
2nd\ sptin: py=3FOX
wilibrium ?oN':

355 % +90 = 3FOX

= 90 =3FO%-355x
= 99 =|5x

(% is the nutber oft months)

(d) The first option is cheaper if the lease is 7 months or longer,
the second option is cheaper if the lease is 5 months or shorter,
and the two options are the same price if the lease is exactly 6 months

¢
1 e

(e) The first option is cheaper if the lease is 5 months or shorter,
the second option is cheaper if the lease is 7 months or longer,
and the two options are the same price if the lease is exactly 6 months

Prick

d
2
»
]
1
%' v
’
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1
[}
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‘WP P 6\"“\;‘?‘“*' X:
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$p, has o l“‘ge"‘S(vc than Py
Fhis ‘ulps s 6{«,‘\ e hwo [es
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15. Solve the inequality. Express your answer in interval notation.

T
979" =9
= - q4 . L + ’LX < i
Possibilities: 2 ”: 9 9
-2 =g _
(a) [0,12] < 2 ,,g_
(b) [5. 5]
-12 Lo -
() [4,12] =t gxt _;f_
@ [0 =>‘5-ﬁ—’-xs'_i>-‘?
(e) [-12, 4]’ 379 9
ﬁ’q7$_i‘x3é_‘i‘7
7 K2
ﬁ(——]?_éxc—l-(//

16. Solve the inequality. Answer by choosing the correct number line.
0< (z—8)(z—7)°

* Fnd x mlw; where

7“' l’lﬂ“J ;&‘Q

15 e,bwul Refo:
Possibilities: (x-8 (x- =0
(@) ¢y D (B0 or (x-Pzo0
[¢] 1 2 3 4 5 6 7 8 9 10 => }(= g o X - ? =O
® e+t e — S X=§ oc X=F
Q 1 2 3 4 5 6 7 8 g 10
e Make a Sfar\ cj\c\f"}'
©) t+—vtrdbd—t——t & &——
0 1 2 3 4 5 6 7 8 9 10
@ +— oo +—+—+——t < —4
- -10 -8 -6 -4 -2 0 2 4 6 8 10 8
(e) | 1 ! | | 1 | : ;
S 2 S T W RN
(49 C6-7)2=-2() <0
P\QMMLQ(‘ £ means J\AchL. X =Fs

Hae % -valwes Whith make
(w-2x-P =0 iz X 7
o\ X =8 . rhclucl\?ﬁ

valung means Vs
dots on H num r)Me

(75 - (F5-P*
=-05(e5\* s

X=9

(2-8)(9-P2= 1% o

4




17. Solve the inequality. Answer by choosing the correct number line. * E‘%&‘\% R of numerador
x—8)(r—7 P P
0< (e-8)(z-17) # =0 & (x-8)(x-F)=0
($—4)($“9> EX=F or X=§
Possibilities: verhal a,sdwtd)uhs of *:
() @t @ Ot = Berws o darominadur
0 1 2 3 4 5 6 7 8 9 10
= x=u ond\ X=9
e 5
0 1 2 3 4 5 6 7 8 9 10 . ,:.‘ + /" .
) +—t——F—0——t—t—@—8—0——+ T4 1 g 7
0 1 2 3 4 5 6 7 8 9 10 ¢ ‘o VA
(d) I | | | 1 L £\ Yy I ] +€9+ Vk few *
T oo (MY - 00 L
] @O GG 06
0 1 2 3 4 5 8 7 8 9 X= 5y (5-8YC-F) | V() :&)-L‘_‘) :.
Cs-d)(s-3) (W) &7
| & X =78 (55—, _CIW_»H |
t+ + ' oy 6 &
to o9 (F-5-D(7-5-9) &
-7 & T

(85-D@.5-7) _ (HEH_ B _ ,

X=85: GrmGemy = o & O
Clo-0o-F) - D . B (4

X =10t (io-hiom) (A O

18. Find f(—3) from the graph of y = f(z).

v 2 = -y
Possibilities: 'S:(TSB T )
(a) f("_g) = -2 )("""“l*e’ H—W[“e 3
(b) f(=3) = -
e 73 = —4/ Deow « vertieal line af x=-3 *
(C) f( 3> — anc)\ See W"\U‘Q H’ l’\lk ‘H"f (-5 & B 4//\‘
(d) f(=3)=7 7“‘,)"\ of €. The Po:hf" is L
(e) f(=3)=-3 C"34—q) SO#J«Q g—vbnlv*( s -4. $ g
| (-3 q)- ﬂ

10



19. Find the indicated value of the function when z = /3 -+ 7.

f@) =vVEiFd-z—9

S = F09= JEFep e - (T 47 -
Possibilities:

[0 Varii— 310 =37

(b) V11— 16 =B -J3-1b

(c) \/'—+T—¢§—2

@ -

(e) \/— V3 — 16

f (:): + h) ~ f (33) if A # 0. Simplify your answer.

20. Let f(z) = 22 + 8. Find h
Possibilities: 5
) 2h2 + 8 | FON=2% "+ 8
— £ Oeth) = 2(x4h) 7+ 8
= 2(x*+2xh+h?) 8
(c) 16 L = 233Uz o+ 8
(d) 2z + 8k
h+ 16 '('CMM-HX) 2 %2 xh +2h2'+8 (2x*+8)
(e) 3 h
~},<2;q><h+7_h+/8/ Z{{}/
= “IX}H'QJ} é_\(j&b}}_{, Yy+2h
h , :j

11



