1. (15 points) The following is the graph of total cost (in thousands of dollars) for selling ¢ thousand things.
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(a) What is the value of fixed cost? “”\QSL

C30,%5)

ANSWER: FC = —?0 thousand dollars
(b) What is the value of variable cost at ¢ = 47 thousand things?

TC (4R 24D (s, 135
ve(yDH®24o-T0

ANSWER: VC(47) = ~130 thousand dollars
(c) At what quantity is average cost (AC) 13 dollars per Thing?
(85, |o_)

ANSWER: q = ~q 6 thousand Things
(d) Things sell for $9 each. Sketch the graph of TR on the axes above and answer the following.

(14,16)

ANSWER: ¢ =_ov ‘55 thousand Things

i. What is the smallest quantity at which we’re not forced to take a loss?

ii. What quantity maximizes profit?
(43,49
N 2 a9

ANSWER: ¢ =_*® "|55 1“‘J\“skt,ﬁousand Things




2. (15 points) The graphs below are marginal cost (M C'), average cost (AC), and marginal revenue (M R) for producing
and selling Meekos.
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&.cc e,f’raJo\e_ conag
(a) What is the largest value of marginal revenue? 5 l..} 5 3
ANSWER: 5 5 dollars per Meeko
(b) What is the change in total cost if quantity increases from 400 to 401 Meekos? Ea Li}
~J
ML) % 25 &/ Mepyo
ANSWER: _™V a . 5 dollars

(¢) What is the total cost to produce 6 hundred Meekos?
A= 2D L135,150)
TC U"v :’J 1%*!0 ANSWER: % 6 hundred dollars

(d) Which can you read from this graph: the breakeven price or the shutdown price? What is its value?

ANSWER: (circle one ) shutdown price

aal= dollaﬁg ?er 13411{?)

RERE

ANSWER: ¢ = ~ l \ L\ﬂ hundred Meekos

(e) What quantity maximizes profit?




3. (20 points) You sell Things. The formula for total cost is
TC(q) = 0.1¢> — 5¢* + 90q + 24,
where ¢ is in hundreds of Things and 7'C' is in hundreds of dollars.

(a) Compute the average cost to produce 2 hundred Things. Include units with your answer.

KC(RQ)=TC(3) = 154.C hwrdred$
) a2 2 b\wulred‘“w:&o qul 3/—)""\3

ANSWER: qg L{ UNITS: $ /ﬂ»—r\f\)

(b) Give formulas for variable cost and average variable cost for selling ¢ hundred Things.

ANSWER: v(q) = D- = 2‘1—%0
e - Dlo>=Saq + 90

(¢) Find all values of ¢ at which average variable cost is 35 dollars per Thing. (Round your final answers to
two digits after the decimal.)

O14+-Sq 0 = 35 97 51@;(0-5(553'
0.
O.loE'—S%'f SS=0D = 513
©.Z

—Jlo%‘} 23 b

ANSWER: (list all) ¢ = ]bgqjga (‘b hundred Things

(d) Compute the shutdown price. (Round to the nearest cent.)

_ S _
4= = =235
ANC(35)= 2735

ANSWER: Q?%D dollars per Thing

(e) The graph of total revenue is a straight line and profit is 0 when ¢ = 20 hundred Things. Find the formula
for TR(q).
0 = «07.4 %

_\_R(a():TC(QD):éZq. 20 -5\ 5
(.0)07 (ZO/ bZ'{)

ANSWER: TR(q _ 2l Qq
O



Problem 4 Version 1

{15 points) Consider the two functions,

4. {
f(z)=5z—22 and g(z)=322—4z +5.

Round all your final answers to two digits after the decimal.

@ (a) Find the slope of the diagonal line to g(z) at x = 2.
gley _ 2(D7-4[D)«5  12-8+5 _ 9
B Tz

2

\’/_]_1_//—/—' L—
-+ | .5

¥ \ ANSWER:

(b) Find and complelely simplify /0 +b) /() 5

¥s
% E5 l+h) — ‘”\\] £5 (V] SIGNIF AV T UNDU’bﬁANO/Nq
N Lo Hent = _L}L

B sl =X -2k -\ - 2>
—— SMALL ™IS cory

- \—/\f—L,_/ . ; Enpor —|

. S\eLIEING

- answig: {0 =10 >=h

\=\2\Zo v

@ (¢} Find largest value of z at which the graphs of f{z} and g(x) intersect.
_ -
5><“><—%>< T N &
) e Cl

0 =Ux —-9x +5

(G —
o x AT w8 _ TE 27 e | 2s T
AN — = 4
2(4)
SrALL C/P;LCU"AT”’J
L~ —| ANSWER: z = .25

(d) Find the longest interval of valucb ol z over which f(z) and g(z) are both increasing

%—S ‘ind the longest interva
% 1%5% X = “1( =2.5 . £ m&)
mc,"'Ea.JJ«g lo fore 2. g

(-1 -
ﬁ(>§:> X = —lez/):%:géhljf\ ,}u_;/_
o.CF

;'\C,rga__ﬂ\g a"l—\-er- O.LF
O. L+
toxr —

Cor LBV Q\ dr) [ ANSWER: from = —

4+



Problem 5 Version 1

5. (20 points) For all your work below, round your final answer to two digils afler the decimal

(a) Grover invests S§3,000 in a bank account that pays simple interest. After 5 years, the account has earned
‘S $1,215 in total interest. What is the annual interest rate on the account?

o0.4%05

B=P(l+rt) — t | i
5
4| & =3ooo(\+r—.5)] +9 & & # J[)L

L40S = 1+ Sr
0.408 =5~

ANSWER: 8 \ %

5 \- {b) Abby found an investment that will pay her 5% annual interest, compounded quarterly. How much must

Abby invest in the account now so that she will have $10,000 in five vears?

! [& = P(1en2e)" & = %5 zoonc
Jfl (o006 = P(\,ole)m

_ l\ecoe | o, 800.085

18066 01
ANSWER: @ dollars

(¢} Elme deposits $600 into an account that pays 4% annually, compounded continuously. Ilow long will it take
! } S for the account balance to triple?

+'\ E B =600 e N
Yo - eo,o%t = ’;a—Lr‘ = 23.445Jo
%2_{/ g &O.o‘fb % Z/

\n(3) = 0.04tL

0,04b

1)

\

\

ANSWER: Zj— ® years
(d) Oscar buys a home for $320,000. Six years later, he sells the home for $400,000. What interest rate, com-
;— pounded annually, did this investment represent for Osecar?
5 P .f e \ /:g:?(‘_,.ﬁf |.03389082 = |+

+ Y%00000 = 320000 (| —rr)c’ = 0,03389
l-?—g = (l-{’r‘_)(’

Y,
(l.zs:\‘: | «r

i}/ L ANSWER: g’ Q‘ﬂ %

©




Problem 6 Version 1

6. (15 points)
{a) Ernie makes regular payments of $500 at the beginning of every six-month period into an account that earns
4% annually, compounded semi-annually. After how many semi-annual payments will the balance in the

5 XS account [irst. exceed $6,0007 (Round your [inal answer UP to the nearest whole number of payments).

VP\ ~p (10— : . _ o.0%
F=R st (1ec) b= —p~ =00
e
00 = Soo (hon'-| * \
\ GL0ooo —— (Lox) . I (1.23529410) =n Ja(ley
/
= D, 235292 = (\-ng"V =) n = M
Iw (l.0v)
<238 FM]e & (J.oB"
AY- \ T lewros PAY~oTY J{
ANSWER: J \ payments
(b) Samantha buys a car with the help of a loan. The car costs $35,000 and she makes a down payment of $5,000.
S Ller loan earns a 9% interest rate, compounded monthly. She will make her first payment at the end ol this
month and each month afterward for the next 10 years to payv off the entire loan. How big is each payment?

{Round vour final answer to the nearest cent.) N .09
L —— — G.0o0 iy

)(\ :P @ oo?S) e
ooo}S neiz-lo e |20

L 0pes = 12 78 LI
2 ;gﬁo,oz?lz

ANSWLER: 38 C) - O 3 dollars

¢} Bert has $20,000 saved in an account that earns 6% annually, compounded quarterly. He starts making

( vt has $20, §
XY S payments of $1000 at the end of each quarter into the same type of account. How much money will he have
saved up in total in both accounts after 5 years? AND how much total interest did Bert earn in both accounts?

(Round vour final answers to the nearest cent.)
26
| B= 20000 (1.018)* = 0qz7 )
ADD ToGETHeA
(e

T L

2.0
$/ —
(k_OK B \ _ 7/3/\23

J(\ \’ — |ooo
0.0\& _ 0,00

COHTW/\EV/]’IWV( _,Mc;éb‘\/lOOd 20 =
50,6 (,0, 3%

ANSWERS: Total money in both accounts in 5 vears = , _1 dollars
Total Interest Earned — t ) A o 6 O. ?l 1N dollars

XL
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