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1. (14 points) The following graph shows total cost (T'C") ip/doll ﬁlﬁng z /’.[(hings.
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For each part, clearly explain your work in a sentence and label your work in the graph.

(a) Estimate the following values using the graph and the definitions:

i The fixed costs: e (4OF 2S2s/ Fo=___300 dollars
ii. The variable cost at z = 450: Jid VC(450) a9 1Y dollars
iii. The average variable cost at x = 450: i JAVC(450) = ~0, 5% dollars/Thing

(b) Find the breakeven price (BEP).
2 PTS: (00) (425 “45D|

Slope = MWo=0, =~ 1.0%3 8%

428 -0 -
| BEP=_~1.06 dollars per Thing |

(c) If the market selling price is below BEP, what does that tell you? (On the lines provided
Wnte one bnef sentence/phrase answering thxs questlon)
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(d) Find the ra.nge of quantltlw over Wthh marginal cost is at least 2.50 dolla:rs per Thmg
(\o0, 2.£0)

= 84S0 0:=7SSO i)
(e) Suppose the market selling price is fixed at 2 dollars per Thing.

Find the quantity at which profit is zero.
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2. (13 points) Your sister goes for a bike ride. The distance, D(t),4n -
after ¢ seconds is given by the graph:
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For each part, clearly explain your work in a selﬁeifé(e ‘and label your work in the graph.

(a) Find the average speed over the 3-second interval starting at ¢ = 1 second. (Give the units)
2 prs : (3 )oS)

/
(6,28)

Average Speed = l - q .

105 —-38
5o = 1.57
£7

(b) Find a time when the average trip speed is 15 yards/second.
(LD (2,38)

(c) Find a 6-second interval over which your sister travels 30 yards.
'E 3o 34»}\1 = S\OK = S

G

losec

YZ;M?ZWMH

tot = NC(.

seconds

(d) You decide to go for a bike ride as well. You start at the same time and place, but you travel
at a constant speed of 10 yards/second. Find the time when your sister is farthest ahead of
you and estimate the distance between you at this time.

~Gl-20 =H|
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3. (11 points) You sell Things.
The total cost for selling z Things is TC(z) = 14z + 2000 dollars.
The selling price per Thing is p = —12z + 600 dollars/Thing.

(a) Give the formulas for total revenue, TR(zx).

T =Price)(QuantiTy) TTR(;)= — 112%™ + (00 x )

(b) Compute the marginal revenue and marginal cost\at x =§ Things.
Me () =TC) =T ) = (14D +2000)—11(2)+2006Y = =

M (D) = TR -TrE) = (-12(a) 4004 =(-12(2)* ool
— 2208 — \CoQ'Z —

E;l(g)mz 5 ,(@ - dollars/Thing
MC(3) = | dollars/Thing

(c) Find the largest interval over which Total Revenue is greater than or equal to $1200.
(Round answers to the nearest Things)

- 2 XQ 4=(p0 OX = | 2.0¢

= 0 =l2x?-600x 1200
" ——
GO0 + \K(poo) e {12 (1200)

i,{ o
_ oot $4q.9090924
>< — et e z(‘f‘

x = 2.082111828 50d

=439 28464F
x ok 7 L = Q« toz = L‘-% Thi;s’x

(d) What selling price leads to the largest possible profit?
Prorr = (—12x*+600x) — (14x +2004") O RGO =wme (i)
-2 +XQ8 = | Y

S =24

——

Prspis = — 2 x%4 S80 x —2000

(o — 228z 24 = 24 »= 23416
= 2(=1) % Cey, )
Drice =-12(  Y+GOG = ~12C D+teos ”)w“
, N “
e i 212,99
2093 Sl |
K )
- rZzlz dollars/ Thing




4. (10 pts) The average cost of producing = thousand items is given by

20

AC(z) = 0.012* — 0.9z + 80 + — and MC(z) = 0.03z* — 1.8z + 80,

where AC(z) and MC(z) are in dollars/item.
In addition, the selling price per item is a constant p = 84 dollars/item

(a) Give the formulas/values for all the following:

i. Average Variable Cost:

- , Q
AVC(z)= _G.91x 0.9+ 80 gollars/item

ii. Total Revenue: | TR(z) = B4 X
iii. Marginal Revenue: M R(z) = _ __W@ 1

thousand dollars

(b) Find the minimum value of the marginal cost function.

—-\1.%
X = 20

P
T ———, .

'”2(0,03»},

C{Zo) = ¢

( minimum MC value =
N ———— ~

&3

— dollars/item

(c) Find the quantity at which profit is maximized.
g
MR (%) = M)

8‘-\* = 0.0%3 xlf\.%x*' 80

" G o
O = 0.03x"—).0X :

L8 {Qg - alon(=n
X = r‘\ 0 b
\ 1.8 + \.928320i152
0,00
® = (o 2.145801¢4d o
% F — 12.14%€0253) e

- dolhyrs) iteus

I

thousand items \



5. (10 points) Your company makes two kinds of smoothie mixes: Veri-Tasty and Yum-Drink.

Each pound of Veri-Tasty brings in $3 dollars in profit and you have enough supplies to make at
most 4000 pounds of Veri-Tasty.

Each pound of Yum-Drink brings in $2.50 dollars in profit and you have enough supplies to make
at most 5000 pounds of Yum-Drink.

In total, you can produce and package at most 7000 pounds of mixes.
Let z = the pounds of Veri-Tasty mix and y = pounds of Yum-Drink mix.

(a) Give the constraints, then sketch and shade the feasible region.
You must label all z-intercepts, y-intercepts, and intersection points for full credit.
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(b) How much of each type of mix should you produce to give maximum profit?
Also give the value of maximum profit? (Show your work)

P(x,j = fi,’»zri?.ﬁ.’?,
Pos =fo
£ o o
P (o} 0o = \Z/S 00

P (Hoof,) o) =4 2 ooo

\

\
\
. ‘—f@CJO pounds of Veri-Tasty |

B (4000 2000 = ”)f’(s:ao

p( ) =73 oo |
rEOes) o = |8/> 300 © _ pounds of Yum-Drink |

’t
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! \
l\%x Profit = l o{ Soo dollars |
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6. (9 pts) The demand function for a product is given by kb

= 1, where p is the price per
item, in dollars/item, and ¢ in the number of items.

The supply function is linear. Suppliers produce 10 items if the price is 25 dollars/item and
produce 20 items if the price is 40 dollars /item.

(a) Find the supply curve. (Write your answer in the form p=mq+Db).

iL-zs _ 1T _y g
- 20 -~ |0 1]
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(b) Find the price and quantity that correspond to market equilibrium.
. 12 W {1 g o
£y
[
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19

ye
Bi= 58.=~ dollars/item |

items

(c) Does a market price of $47 per item correspond to a shortage or surplus?
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Circle one: Shortage or(Surplus)




7. (10 pts)

(a) Bill bought a $3000, 9-month certificate of deposit (CD) that will earn 8% annual simple
interest. Three months before the CD was due to mature, Bill needed his CD money, so a
friend agreed to lend him money and receive the value of the CD when it matured.

i. Find the value of the CD when it matures.

, £y R X me P
F = 2000 Cr=00% %: = — = 0.98 years
‘ J =) J% -

F=P(l+cd) = 2000 (1+0.08(03¢0) = 2180

\ roondh ¢

s ——
3000 /T 2180 r e

Frienn e 2180 __ dollars _

ii. If their agreement allowed the friend to earn a 10% annual simple interest rétum on his
loan to Bill, how much did Bill receive form his friend?
(Round to the nearest cent)

F= 2180 , r=0.l0, +=

Lo (%Y
o e gdacth p P
Pl D,28 u-rar)

12 -

2lgo = P (1tolo(b2edy = Zl8o=9P. 1,028
B 2180 . o
2 month P = | 625 ~ 2102.929
) |
? =18
A 35S 202,44 dollars E\

(b) Your boss offers you two salary options.

Option 1: Start with a salary of $40,000 for the first year on the job and you get raises of
$2,500 at the end of each year.

Option 2: Start with a salary of $40,000 for the first year on the job and you get 5% raises
(compounded) each year.

Which option will give the larger salary for the tenth year on the job?

(You must show your computations) RAISE | RAUE 2 RALE A
l ‘ - \ R k
9 1 o w 15 2 '
RA\SES | |8t 212 toth o,
a(&»dt\ b)(,_.ﬁﬂ X ﬁ
2% } on Joh
~ 3 [a) )

OfpTon |1 F = 40000 + 2500+ = 40000 + 2400 (Q) :—%2}500

"i\f . \i::) §;
0PTen 2= F = H0000 (10S) " = Hooos (Lo = "62,083,13

Circle onezor Option 2




8. (11 points) (Round final answers to two digits after the decimal point).

(a) You invests $5000 into an account that has a 6.2% annual rate, compounded continuously.
How much total interest do you earn in 4 years?

P=S000 , 20,062, -:;:.4
F = :Q@onom““ £.407 30

LNTEAEST = G40 F.3° - Sove = 1407 2°

[ 140 '—7 2o dollars

[4
(b) You invest $1000 into an account that pays interest compounded semi-annually. The value
in 8 years is $1650, what is the semi-annual interest rate?

P:\QQ\O/ e ,?/ =2, 5 5 Fb F =150

3

v ALY

% A & -~ £

(L = \+7
\,GEI‘M'Moz =i+ &
0.03\3q340 2 = 7

6,062 550 604 = o
[ Cae g

(c) You invest $615 into an account paying 7.3%, compounded monthly. How long does it take
to double your investment?

P=6I1S 20032 m=)2, F= 1220 = ?
o Nt
1220 = 6\S (|4 O;(%fwl)
124
L = K'\.QOGQ%Z)
In (2) = 12k la(1.00608%)
‘E,;“ __-...._\..__—«-(-—zo}-‘ e ':-: q 2 O ! q 3 é 3-(4/ 7

,,(;,00@963.3

L?%g > o |

S




9. (12 points) (Round final answers to two digits after the decimal point).

(a) Fred wants to make regular payments to save up $150,000 by the time his daughter, Pebbles
turns 18 years old. His account earns 5% interest, compounded quarterly. How much must

he deposit into the account at the gml of each quarter after Pebbles is born to reach his goal?
4:?"8/ - = 0,0-&; M:‘LQ

=T FelS O’ho ,
J
O’ C{g; o *~ = N e ")
L: = H v 0,0t?»-.} )“‘ \r\’H(']@) D 4‘?
o (uonasY |
ISeEns = K PR

|Sooce = 2 <« NS,67 3618

R =~ 1296, 3§ EPE———
18

L1296, - dollas |
(b) What amount must be set aside now to generate payments of $40, 000 at the begi of
each year for the next 14 years if the account gets 5.5%, compounded annually?
P.’: T Q ;-L““QOQQ; = = ‘n).’:‘\.: A f,.u\ "lt'—}L'{- \D()-E\
/ / & A /
e = 0,088
n - »""TL = :IL‘T[
- 14
\ - (Loss) -
P — dHoooo ¢ (4 058)
o.088%
P = Ho46s2. Min
[
!H04(b7 ddhmj

(c) When Pebbles graduates from college, her student loans total $24,000.
These loans are at 3%, compounded monthly and are to paid off with payments at the end

of each month for the next 10 years. How much are the monthly payments?

P=24000, =T r =003 rn=12, t=10
p= 282 ‘ = l2-0 =120
L= 1 = 0,001Y = -0 =172
\r-‘\‘Zf.)
|- (V.ooz %)
24000 = [ I s
o 0618
P~ \ 2 gé (" ’“1

20006 — [2
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