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Math1090 Final Exam
Spring, 2016
Instructor:

Date Student id #:

Instructions:

Plcasc 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.

All answers should be complctely simplified, unless otherwise stated.

Make surc all cell phones (and all other clcctronics thal can connect to the inlemet) arc put away and out of sight.
If you have a cell phonc/other clectronic device out at any point, for any rcason, you will receive a zero on this
cxam.

You may usc a scienlific calculator only. No graphing nor programmable calculators allowed.

You will be given an opportunity (o ask clarifying questions about the instructions within the first fiftcen minutes
of the time the scheduled final cxam is advertised by the University to begin. The questions will be answered for
the entire class. After thal, no further questions will be allowed, for any rcason.

You must show us your U of U student 1D card when finished with the cxam.

You can ask the proctor/instructor for scratch paper. You may usc NO other scralch paper. Pleasc transfer all
finished work onto the proper page in the test for us to grade there. We will pot grade the work on the scratch

pages.

You arcallowed to use.onc 8 5x11inch shect of paper (front.and back) for your reference during the cxam.

STUDENT—PLEASE DO NOT WRITE BELOW THIS LINE. THIS TABLE IS TO BE USED FOR GRADING.

Page Problcms Score
2 #1
3 #2
#3a
#3b
#4
#5
#6
#7
10 #8
11 #9
12 #10
12 #11
13 #12
Raw Totai {out of 200):
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l. (a) ( points) Graph the region of the plane (the feasible region) that satisfics the following inequalitics.
x=0

yz0
x+y=5
S5y -3x=15
Make surc to label the vertices of the region and shade in the desired region.
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(b) (points) Find the maximum and minimum value of the objective function P=5—x+y subject to the
constraints in parl (a) {abovc).

(O.U) — ’P(o,o):\g—_
(0.3) — Plo.3)= &

(§.2) =5V(50)=0

(—f——; ’ %)-—‘-) P(%’ %) = _l_%;,_‘lg' Max P-value: 8

Min P-value: O




2. The supply equation for IKEA tables is 3p—2q=200 and the demand equationis p=200—2q .

{Remember that p = price and q = quantity.)
(a) ( points)What is the equilibrium quantity and price”?

(%’l)~zg2:zm 2 (m_zg_)-zz_:wo

l P:LDO—*).Z, 5 & —?&:m

=) 9?"—‘{-0\3
2= 5o

Equilibrium quantity: S‘O

{b) ( points) If the market price of IKEA tables is $200 per table, then how many will the company
many tables will IKEA be willing to supply)?

Supply Posir: 392 =ien

p=200~2- &0

=) p =lovo

tables equilibrium price: §__ | OO

make (i.e. how

X pareo. = 2 200-22 =200
= } =2oo

2oo0

Number of tables:

(c} ( points) If the market price of IKEA tables is $50 per table, then how many tables will customers buy (i.c. how

many tables will be demanded)?
dewand E%bw@ef‘m« : P =200 --Zg |

3 200~ P | to
e I8 —= 55|

MNumber of tables: 7 S_




3. Giventhematrix A=

b et

1
1
2

e (Y

. . . f ]
{a) ( points) Find the inverse matrix A . (Note: To get credit for this problem, you must show all your work here, using
Gauss-Jordan elinination or elementary row operattons, not just use a formula to give your final answer.}
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Note: This is #3 continued.
(b) { points) Solve this system of equations. (Notice that you can choose to use the inverse matrix from part a for this

problem, or you can solve this using Ganss-Jordan elimination, substitution, or some other method, but not by
gressing. )
y+c-=
x+y+z=1
x+2y+3z=2
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Solution:




4, Use these mairices to compute the following or state why that the computation is not possible.

7
5 2
A= B=
2 3]

(a) (points) D—-B'
-2 1 ©
bk

{b} ( points) AD

& 2 (*l‘f
-2 > &

(00 )7
(1)

=9

Answer: o

( -2 31
Answer: 0 —

4
(3 8 -1 -2 7 o
0 ’C_[o 3 5]'])_[4 1 —1‘

-1
-3

{c} ( points) Using the matrices listed above, answer the following true/false questions.

We can compute the product of C4.

We can compute the product of AC,

True or @v

~

True ) or False

{circle one)

(circle one)



5. For this quadratic function y= —x +2x+3 , answer the following questions.
(a} (points) Find the vertex and axis of symmetry.

(Be sure Lo report your vertex as a point with two coordinates, and list the axis of symmetry as a line eguation.)
fHens; To answer tis question most efficiently, you'll need to complete the square.)

2
‘a = ~XALXED
T
~%X €LX—\+ Y

~ (x= )1+Lh

H

i

Axis of symmetry: /)( = (

Vertex: (l . q’\]'

(b) ( points) Find the x- and y-intercepts. If there are none, then writc NONE as your answer.
{Be sure to list them as points, with two coordinates.)

2
X-ij?“'“(ffa:o. —Q(~\)11-4°:0 = X4)=4 = Xz
gﬁ\“j&r“(’ti X=o0 3:3 R o

x-lcreept(s): (3. < ) (“( el
y-intercept: {:0. 4 J}_

{c) ( points) Is the parabola concavc up or down”?

concave up concave down (circle one)

(d) ( points) Graph the parabola, using all the information you've listed above. Label at least three points on the graph.

G il

w




6. A tailor manufactures customized jumpers. Suppose the tailor selis each jumper for $100. Call x the number of
jumpers sold by the tailor, The business has fixed costs of $1,500 and each jumper manufactured costs (x+20) dollars.

(2) ( ponts) Find the revenue function.

Revenue Rfx}= 2 oo X

(b) ( points) Find the cost function.

Cost C(x) - (\(—%}03 X + (foo

(c) ( points) Find the profit function.

P(x)= R(x)- C(x)

= (00X — X -15X — [tTo

2
Profit-ppg=————X=F Fx = (§po

(d) ( points) How many jumpers need to be sold to maximize the profit?
xR
P(X):—- X £ Sox — | 530
T
= X + §ox — [fro +1o™®

L
= - (X—L(—o)‘\-lt)'ﬁ

4o

Number of jumpers to maximize profit:
(&) ( points) What is the maximum possible profit?

Max profit: { @—D



1. Solve these equations. If there is no solution, write NS or NONE. (Note: Be sure to check your answers and state only the
valid solutions.)

(a) { points) log,x—log,(x+3)=2 M ,'
X A%43) ©
L\Q& /( =17 x> \{ =) X > o.
B K=>-7

o - _ > S
:> Lt % Tln@ Mmeaws  X=-¢ L& ot
*<+% O ol lowadls SCJUJE:{D'V\_

=) 4(x+3)= X
=) A X4\1L=X
= 3X=—(1
= X=-¢ NS

Solution(s):
(b) (points) 2e™"'—5=0 (Give LXACT answer—no calctlator approximations.)

X+ T
+

- -
5
2

3%+ (= s

-4 ()

| Ay
5 (™)
Solution(s): ___?)_ —



&. IFI invest $5,000 in an account earming 6% interest, how long will it take to double my investment, with each of
these sitnations? (Use your calculator for this question.)

(a) ( points) The account earns interest compounded quarterly

4t
Gt -
= 2= IO‘S
Faka - oy *
Sy 4t 246 56

— (o (o\S""'

'(’:ft((.éq- T~ [ { \avs owkg& %gw;v‘{‘ws

Time to double my investment: ((‘1 ()L(- "I*JWS J O’Y‘( “ ”)@V'S 3 é‘f{-‘-ﬂ*‘f‘f i

{b) ( points) The account eams interest compounded continuously.
87 €
. §pvo= b0 €

67 + -

Time to double my investment: l l S— S\ L’}_@Ef)__ D/_Y\_

R )

10



9. (points) Given this graph (on the lefi) for a function y = f{(x), usc thc coordinate axcs on the right to graph
y=f(x+1)-2 .

y = f{x+1) -2

y = f(x)

11



10. Alex purchases a home for $350,000. He takes out a loan for this, making quarterly payments with an interest rate

of 4.5% compounded quarterly for 20 years.
(a) ( points) What are his quarterly payments?
0.0 WS

I
R=S o=y,
l-—(HE)'N [~ (Lor1na)

4‘,3’7, = 663’8.\%

L

Formula used:

quarterly payment = A:P 6é—§ 8 . %

(b) ( points) Find the unpaid balance after 10 years. N
o R A (et val formeda)
Formula used: - Y= ;

-4o

foss i DS 13,64, 67

0.0 128

$ 2135459

11. ( points) A company is expected to replace one of their machines in 15 years. Market studies expect the cost of

such a machine to be $68,000 in 15 years. The company sets up a sinking fund to pay for the new machine in the
future. Payments are made to the fund twice each year. If the fund earns 7% interest compounded twice yearly, how

much should each payment be?
Ve

Formula used: R: S . I | Y }N"‘—_#_.___

"
0.038 _
= = 68’000 = | 3(77/—\

3o

GEA ey

unpaid balance after 10 years =

b § reo

13 ]. 24

sinking fund payment = (_%)

12



12. Given functions f{x)= -ij+5 and g(x)=x"+2x—3 , compute the following.
(a) (points) Domain of f{x) and g(x).

¢
Domain of f{3): X%o.  (XeR-1o) )

Domain of g(x): X & R ( all 'F‘*?_O«{ hb\\:{_\.&?ﬂ]

() (points) (fog)(x)

—_— e §
XAVK Y,
l
(fog)lx) = X€2%X-% *
c) ( points B (=
(c)  points) (f)( 1) z(ﬂ =223 )
Py ks T |
Elr_ =
(f)( 1) o
(d) (points) f'(x)
{
g..—. S
X = T‘j- '—{-_Y
|
x—S= 5
|
= d \
)= x-5
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