MATH 1090 Final Exam 15 December 2016

Soluthons

Name:

UndD: Instructor:

Instructions:
ePlease show all of your work as partial credit will be given where appropriate, and there may be
no credit given for problems where there is no work shown.
oAll answers should be completely simplified, unless otherwise stated.
eMake sure all cell plhiones (and all other electronics that can connect to the internet) are put away
and out of sight. If you have a cell phone/other electronic device out at any point, for any reason,
you will receive a zero on this exam.
eYou may use a scientific calculator only. No graphing or programmable calculators allowed.
oYou will be given an opportunity to ask clarifying questions about the instructions within the first
fifteen minutes of the time the scheduled final exam is advertised by the University to begin. The
questions will be answered for the entire class. After that, no further questions will be allowed, for
any reason.
oYou must show us your U of U student ID card when finished with the exam.
e You can ask the proctor/instructor for scratch paper. You may use no other scratch paper, Please
transfer all finished work onto the proper page in the test for us to grade there. We will not grade
the work on the scratch pages.
*You are allowed to use one 8.5 x 11 inch sheet of paper (front and back} for your reference during

the exam.

DO NOT WRITE BELOW THIS LINE. THE TABLE IS FOR GRADING.

Question | Points | Score | | Question | Points | Score

1 10 8 15
2 12 9 18
3 20 10 15
4 15 11 15
5 20 12 15
G 10 13 15
7 15 14 15

Total 210

Page 1 of 16



1. |10 points| If three less than two times A number iz equal to six more than the number, then
what is the number?

Ecg.m.h'bn= IN-3 =N+l Solue for N: Ql::“it zig
= + -

.‘I,

( ¢

N=9

N = | 8

Answer: —

2. |12 points| Find the equation of the line passing through the points {0,1) and (1, 3).
Slope -Inkereept chn Form: Y=mx+b
nud 3o find m ¢ b

- Qlppe: m= d2-4r _ 3-1 _ 4
Xz — X\ 1-0

' Inkvq,‘:ﬂ-
method 4 ¢ Read Fom the point (01 o

method 2: Y= x+b=> 3= 2(D+b > b=1

fj::. a2 X+ |

Line: —— i e

(put your answer in the form y = mx + b)
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3.

Po_'.:_\_-_t__A‘
» %
c)

Do:r\t B:

X=0

:.D ld_" X-5

'Potg;t_C-'

X=0

c)

lﬂ:)(—g

aDEH‘-“ - 2x+F

ﬂ3§H= —2X+F

2 PD!\V\‘TS ’Paf‘ oach boundar
[(we & toted= 6 Pom‘fg.

2 "l)ofm'Ts "Do\r‘ eaclh corhey-
’Pcl‘v&f‘& "tg'{‘a,( 6 Pm,d*s

Consider the following systemn of inequalities:

y<~-2c 47
yzz 5
x>0

()
(b)
()

(a) Graph the solution set and label the corner points with coordinates.
Y

' £
,c/ (0

Solue_iw_e QLP’UT‘:

Y= -2x++
? K= x-S

Qubshtuhion:
itk

—2x+F=X-5
-x -3 -x-1

12 ' -3xF -2

e
X=4
Plug info ()

U=4-S= |

c
(b) Calculate the maximum and minimum of the objective function P = 2z ~ 3y given the

constraints above,

G\'uum=D(X.H)= Ax-3y
Pomt At P(0,-8) = 2(0)-3(-SH) =15
Point B: P(4.-—D =a(43 —3(_—D = }1
Poinl C:PLOLT) = 2(D) -3(F)= -3l

IS ( 0, ‘S)

Maximuimn: Located at:

-3 (0%) )

Minimum: Located at:
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-F(}(“ eubSJrr\‘m‘(‘\\vv\ method -
(6) ’For ])ud"rimgr The on‘gfmi sasTem (wfo a new chf;fem c‘{] [\ o egmé. w Tws e
vorrables ("Fﬂ‘ e.xawplz (x.ﬂ,g) - (x 2\)_
4. Solve the following system of equations using any method.

~

(6) "P‘o%‘ Solu‘l '-H"Q hew C"j‘;—t_em{n r+2y+4+3z=3
({w wahﬁe (x.2)) (= y+4z=11

() ‘Pw galufv\% ’Fw the |ast (8 sz+oy=-25

. variehle
method 1: Subshiuwhon methwod 2: Taverse mefrod .
EFah(2) > =|]|-4Z 1231V 100 T<‘a=‘?.s-5l?.:9':;;;j:
?J iy oy 4101 0 |—>
: %(3) 0-4-1s 1-S0 | |
%x-»z(n-‘iﬂ ¥3z2 =3 Ra=fs+4Rz é:?‘}a "o’ ’0:]
Ex +L{l-42) = -a¢g 0o | i-S 41
2\
(D (x-sz=-19 Rz=Ro-4Rs l:: 2 0 1b-12 -i]
—_> o + O 1a0 -Is -
(2 ng-a‘if e Ry=Ri-3Rzy Lo ol -g 4 |
o | -24 18 &
B Re=Reage [ 000 00 -J
| - ]
Pruginio ‘Ezbh(ED: oo c 4
562 -9 -94=-9) Thves atrit: [- a4 18 S ((0)
W T aop -1s -4
Z=4 -5 4

; 5 '\‘4(43:” MYy=-5 o =2 1€ - 3
Plug into Eﬂbn(zﬁ Y 4 Solution. \' 8: i ‘I[;s _
-s 4

J

Pleg into %n(®= Sx+b(-8) = -25 o
»>cx =5 ¥]x=1] _—\‘-?;4-1‘18"35 ,{—s]

oD =15 100 4
-1$ +44 -3$ |
(-’173,|'z)=Ll.'_wS"43 Lg.)
Fow Gowss — Serdon Elmmation méethed and --Fmolm% The nverce
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5. Consider the matrices:

4
7

9

A=E§T-&{4'ﬂ'C=E3J

Calculate all of the following matrices. If a computation is impossible, state that and the reason

why.
(2) Calculate BT,

n-s]

-2 A

Ll

q

(4)

(b) Calculate 3C — A. (z) (A 3¢)

&Y 3c-A= [ ] [-

- 4
-9

-4
]

R

-4 - 4 ] >
3¢ - A= {-S ki (2)

- i to | o
£ {c) ‘Calculate 471, (2) (‘FL&"—H‘Q— Coyvek (2) ’ﬁ\r‘ ‘5({'&' S‘ & o

A 28

ke mC"’hOdl er;w!.&. "Fw-ww(_,«

d ] 3 1011 0 [R=3R:-aR, '
{awl be [ I —_— <L o !

mf-'hﬂbd Z: GIAA.SS:BJ’\ ﬁhmlr\mﬁon

) -2 -2 3

]

-2 3 (A‘) ’ﬁf \i'-'-.""’fj.:h.,"i

¥ At e ~io Rae=F2-SR |y -2 ; :

THD s(io) [ )'PLN‘ o IL | o - 14 Ccvw‘Pujt‘fo'lr

T \ - & :=R 12Kz ol

A 6 ..“,‘] mpmmwgﬂlb [-I -lz : 5‘:- -:k]*‘? ‘, o 1Vle " ke

replils o ! kT
(d) Calculate AC. ) b
Qé) "3 1o F(Nrlofo) F(D) +1o(-N
\ ] 1 {GLD +b(0) S *b((—tﬂ)

Iz 4]\
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6. |10 points | The supply equation for a product is given by p = 2¢° — 247 + 4 and the demand
equation iz given by p = —8¢ -+ 100.

{a) If the price increases, will consumers demand more or less product? Circle your answer.

More

J oo
v £
1-\.

(b} Find the market equilibrium. Demand 'E?)I‘\’ P=- g% 100
As ?'muf-dﬂw
IOO
= % ‘B duacitasic .I

Mar Ket ?,W.mhbnu.m ;s’fh;.nkrs:c,hond’b
e cwppiy & ou.ma,nd\,u.cbuah

247- a4 4= B +100
%97‘)"—-%%— Q6 =0

ﬂz(% -4¢D) =D

Two § i :
_},2(%_”)(6_,{4,550 wo inkrsecton Poinks

(2, £ & (-4,132)

P rgetive @M"*’“ﬂﬁ‘
iYems clotan 't
Stnge So we Choost

Sy 6: 12 or'--4‘

3=|2—*~> p=-8()+00=4

% = -4 3 p=-8 (-4 +i00=132 (12, 4)

qg= I i R
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7. |15 points | An auto repair shop sells car repair services. Suppose that the shop has monthly
fixed costs of $100 dollars and variable costs of z + 20 dollars per service, where z is the total

number of services sold. The revenue function is R(z) = (60 — z)z in dollars.

(a) Find the cost function.

Costs= Fired Costs +‘-lmﬁa/b&_f'-0€*5 \2)
. _ e
& by B saevitee)
Cost C(z) = 100 * (X+20) X )

\

(b) What kind of function is the revenue function? Circle your answer.

e

(c) How many services need to be sold to maximize revenue?
ek R(XD =(leo-X)IX= —X* +{e0X = - (x’-.-(,os;- D
Com

Thua 'Y ,_._(x=__(nox+q°ch Y900 = - (% -30)+900 > Vertex o

(ao, ] oo)
sy

Serviose ot | 30 Serviteo -HAP% M&k\- gﬂo_ X~ m’fercrap'ts.. (0.2) &(&v S

S TP Cqmmet o+t
(d) Find the profit function. S ox DT gj e va_x K 2
'17

Prolit = Revenae - Coct =(—x2+0L0X) —( x> +30x +100)

-

F-x)

— 2 - !. »
Profit P(z) L] X"+ 40x -100 1

S ) (e) Is it most valuable jor a business owner to maximize revenue, or is there something better
' to maximize (or minimize)? Explain your thinking.

Mave Watualle 40 meimize pmp;t.
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B, Consider the following functions:

f(z)= 5-_2%, glz) =2 +1, hiz)=vz-4

|;_\ 2 ) (a) What is the domain of h{x)? Loe PCB(AFE Y4 >0 > ¥= 4-
I (1) 1 1)
[XeR st x= 4] -Akmahvely- | x ¢ [4,00)

Domain:

|; }}\] {b) Find h{g(z)).

T +hink s Pive F 'H\ea leave the veswlt as [ (x%y-4
W\z—‘_\\bvd‘ lW\g'[]_l. 'P'i V\é‘

4]
hgta)) = | .

(3) (@ Find (£ +K)G).

(F+0D) = 23X 4 Jw-g » [fan)(5)- S e

(f +h)(5) = [-4 T
(\f;. ) (d) Find (gf)(1).

(g- D= 22X Y w3 D) =g $H0 = V(D=2

(g)(1) = E

() (@ Find 1)

Y= S-3X
3
Can [ dane C Stpa: Solve fory : Jy=S-3x ¥ 3x=2S-Ay> X= 5‘5’4 (3)

in 3
WRither : Varieded: Y= B5-2X (1)
oveler Sip2: Changt = )

(5-2x)

\ f_'l(z) - 15 Y
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9. |18 points | This question is about the graphs of various functions we studied in class.
]

(a) Graph y = log,{= —4) + 3. Label at least two points on the graph with coordinates for
. full credit.
(b Y

\ Y
Referente Function | (8.8) SolusHon
GT B 3
20 = 1062 (R) ? b lﬂ='°9=-“ £
a1 RUD) = 1042 00
2 i 6 8
)
+ ‘
_"2 ‘

; {

\L \/.A.
V.A. ¥=4
X=0

(4‘) (ﬂ ‘le\e CDY‘Y‘GJ-SMPL\ (‘HA&%_ M%L\i gv‘a,i)\,\ b% -P,a‘k‘ftm}
?DfW&S)

() pord fo- each labeled poiit
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(b) Graph vy~ 2*73 + 4. Label at least two points on the graph with coordinates for full

( E ) credit. ROO=2*
Re ferena Funchion
R = 2%
H.A.
Yy=-4
H'A. e e e 4 i Ly
IA"O - 2 i 1]

(ZH JFH- tha covrect 3:’&4{.' h
(2) I{_‘;?T l"JJei“"é ( { P'{: QQ(JL\)
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(c) Graph y 2?2 + 1. Label the vertex aud a-intcrcepts with coordinates for full credit

(6) ROO = x*

R ferene Funchion:
ROD=¥*

Y= - X241 (Solwton)

(o, N ()

(1,0) & (-1,0)]

(1) (1)
Page 11 of 16
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10. |15 points| Sohve the following equations.

Il. &% (a) @ = log (100'°1). Your answer should be an integer. Hint: A calculator will nol help
r

you.
tol = 101l - 1o (D) - 3033
¥= tog (100" ) & x= 10illog (100) = 104 (2
(1) (1) (1)
Solution: _Qb_a d - ”
( E‘ x! (b 2 (.-32.1 “?) — 4 = 10. Give the exact answer, with no caleulator approximation.

e %)-4=10 An (CZX_SB = n(#)

+4 4 S IX-S = _In (7‘3 (7—) (‘{Jb\" je‘(’(l‘u\} _— |

g(ezx-53= 14 »> ywa &n(?j+§ o’f ex tha ex
2. E’.Kljche»cjﬁm( ’("r«'w\
> ezx;s + (2 s ‘
le& ik do
¥ 2K -5 d \v«..
Lx-: &Dl_?—fg (2) C—=1 gl 2% ~E=]
Solution: e e T

:. I{ ) (c) logs{z) + loga(z — 1) = 1. Check the domain for full credit.

Tomain:

wﬁkabué\-e. x>0 % X
Condense ‘Dq:_ (x(x_‘jw -‘-‘-j_.
loga (XY +logs (X-D =2 —> ()

10 & xeR st xX>1 ..}

(0
5 ¥ x-D =.9_‘ = X*
5 (y-a)(x+D)=0 = %= 3.1 (polentiol solwshons)

W =—-1 is nok inthe damain ) &Y

contion e
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1l. An investor lias $10,000 Lo invest. Suppose the money is invested at a yate of 7%
compounded monthly. How many years will it take the investor to earn $15, 0007

Observahong: Limp sum in = lump Sum out
interest com pounded monthiy

Formula needed: Qmpmnd In__{_crcﬁ"‘ 3=P(i+ _Y":‘_ 3\"{: (3)

(13 i)

Vonratde: $=15000 r=-0%F  +=ynKnown

P= loooo N=12
Ly L1y

o7\ 12t
Calulations: 1SO000 = 0000 ( I+ —;i')

5 18 | (14 .037\RE

5 o (3 = e (0% DY) () (for puttivg e

3 ou:tsfd.n o"fl
0n (3 =12t dn (1+ 52
%r{:.___ \.th"a'?) = G.%
e )
\1,o.n(l+‘—?§-3

(round your answer to two decimal places)

Years:
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12 Maguolia owes $5,000 in student debt, to be paid off in regular payments over 4
years. If the interest rate is 3%, compounded monthly, what should her monthly payments be?

Observations : Loan |

Formula needed: ‘Dtﬁ OOIiC pwn+ d}) a_fl_&DJQ!:HZCA Lﬂﬂ,ﬂ
re
R- s ( 1—(|+va"">

Vanrnalea:
. 2
Ye = Tln = 03 ’l?- S,

K= unKnown =
$=5000 N=n-t=1204) (2)
()
-0
1%
Coludations: R= S000 (—-—""'—"——,qg
— ‘,(\+.%3;
g
=106+ b4

Fl\o-_ga_'-ﬂ

Monthly payment: l———— e o swmesente

(round your answer to two decimal places)
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13. Tony and Maria have a son. They decide to enroll in a savings plan on his second
bivthday to save for his college education. They waut to have $250, 000 saved by the time their

son turns 18. Assume their investment earns 6% every year, compounded quarterly, and that
they will make deposits at the end of cach quarter. How lnrge must their quarterly deposits be

to reach then investment goai?
Observmtions : mulhple payments in - WmpSum owt

@Geposlis at wogumt}»%uaﬁcr

Tutne Vel d}‘ an oruhn_a,ni omn,u.tlj

Formuia needed: Byt 18,

S_R((\'H":: —l)

{H\fa -1 5

S=g9s000D (1)

K= unkneswon
re = ¥ln= 0k )]s (2)
N=n-t=40) b+ (2)

(.0{53

=
Caldatons: R= asoo00 ( mq_‘B -
T 1 e 2 k\‘; )

- 5353.%4

¢9353.8%+

Quarterly deposit: _

{round your answer to two decimal places)
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14. | 15 points | Imagine Tony and Marin from the previous problem have reached their goal. Their
son is starting college and their savings plan contains $250,000. At the same annual interest
rate of 6% compounded quarterly, how much money should their son withdvaw from the account

at the beginning of each quarter if he plans to spend down the entive account in 4 years?
Observations: limp sum in —> mulhpke Withdmwalo out
lodhd mwata af Yhe Beginning %M %u.arkr
Lo t2)
Present watuu o) an AnnudyDue
£ e N e S

Formula needed:

-POLU-E - Re U-\'h)( ‘-—(\-\-‘ra"N > L%)
Yo

Vanralrles- _
— | II '-.I
Piw= 250000

R=lun Knswn N=n-t=4(4) %)

rez Fln = -olofy Q)

Col calahions -

Y Ye )
de='ﬁ(l+®( ‘_“: : >;’ RSP‘*‘“((HVO('-“*"J")

. Ole
R= 2500600 (5=~ N
(21~ 0+ ) (5H

~ 13 425.82

$1F4a9.&4a
Withdrawal amount:

(round your answer to two decimal places)
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