1. (15 pts) The graph of total cost for producing a certain type of tablet are given. The r-axis is

in tablets and the y-axis in in dollars. (2 (é\,ﬂ 7
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Show some calculations in every problem and label your work in the graph.
(At least once line should be drawn for cach part!).

(a) Find the average variable cost and average cost at ¢ = 15 tablets.

AC(1s) = TEEP = B2 _ ¢ (f
—400 — 0
AVC(\S) = ——--‘-5—’ ‘gc"’ 100 = 6 68,006

- [ f AVC(15) = dollars per tablet

AC(15) = EC.b? dollars per tablet
(b) Find the Breakeven Price (BEP). (0,3) (5-3/ ?.\Zo)
\eco - O g
S\ CHe = = = 38,
P g 818
L 8 |8 dollars per tablet
(23.5 = 5.

(c) Give the longest interval of quantities over which marginal Cos‘r 1s less than or equal to 20

doll blet.
';\)Cjar(sé)eria Ze(j aif O\Eﬁvf\' Ct), =g Ar o % = 28

e (q> <20 Lebrtea Hhese valves
\S- to g = 5 8 tablets

Li4 -1 %6 — Ye
(d) Suppose the market price is $55.00 per tablet. Find the quantity that maxin%izes profit and
give the value of maximum profit.

(‘-&3_)2?—&0 ) YAATCH S Loecs 9 =4S
' 85

from g =

Porit zTe (45) - TC(y7)
R 28500 — 13806 =~ S0

g = L‘ S tablets and Profit = ‘1<o dollars
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2. (# pts) The graph gives total distance in miles traveled by a moving car, Car A, versus time. Let

A(t) represent the distance in miles tra(vged by Car A after ¢ minutes. (o)
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Show some calculations in every problem and label your work in the graph.
(At least one line should be drawn for each part!)

Time (minutes)

(a) Find a time at which Car A’s overall average trip speed is 0.75 miles per minute.

[wo
C‘j&) ?DIAC;, Ling Cposses Al AT ARovt 47
0,35

T

(b) Translate the following phrase into functional notation (using the function name A(t) and
appropriate values) AND compute the numerical answer:
Find the average speed of the car over the 5-minute interval starting at ¢ = 10 minutes

minutes

=, LM,Q = 2.4%
{25,940 25 -5
A (s) — AQa)
FUNCTIONAL NOTATION: \& - \0
“Average speed from 10 to 15" = 2.4 mpm
A(25+ h) — A(25)

(¢) Find a positive value of h such that 3 P
\/,._y_._/ \ gg_,_mmw.w.:.‘,". .L,.,....}“

({%\03 SLope Friem TS w
0.1 31\

- S . H:
\"\ | ALY h = (0 minutes
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3. (8 points) Consider the two functions

a) Find the slope of the diagonal line to f(x) at z = 3. .'(.'..(E.\l
e >
(Hint: First write in functional notation, then compute).

£
3

(b) Find and completely simplify g

f(z) = bx — 22

S(3) = (D

?

-

and g(z) = 32° — 4z + 5.
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(c) Find all quantitics at which the graphs of /() and g(x) cross.

7 .
SX'X’L = 3x1~qx+’\‘

o= 4><L—0\>< +S

X

-—

A+ \ a® — 4y
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_ A + e

@
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\o s i
= -é—':;—-"z - ‘-7,5

(List solutions) r =

[ 1.2§
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4. (15 pts)

(a) You sell things. The selling price per thing is a constant p = $7.00 per thing and your average
cost to produce ¢ things is AC(q) = 5+ 2 dollars per thing.

i. Find formulas for total revenue and total cost in terms of q.

TR(q) = ’—7L QD/ dollars
< e 2

TC(q) = e C?; T dollars

ii. At what quantity is the average cost equal to $5.10 per thing?
'23__
= S0 ® ==z00 =2 2=o0.le
S‘ ;; % V{

ff = 30 things

1i. For this scenario, you should be able to tell that profit increases at a constant rate (there
is no maximum profit). How much additional profit does the company make when it
sells each additional item?
l\f‘: \/ ‘\"\ - 7 \ /" ‘ - S: ey A s r/,l =
MR = F e (g) = Mp(y)

Bt

‘marginal profit’ = £ dollars

(b) The question below is unrelated to previous parts above.
For a different company, the selling price is given by p = 40 — 5z dollars/item for an order
of z hundred items. In addition, you know the total cost is a linear function. The fixed
cost is F'C' = 10 hundred dollars and it costs 22 hundred dollars to produce 3 hundred items.
Thus, TC(0) = 10 and T'C(3) = 22.

Find the quantity and selling price that maximize profit.
(Hint: First find the functions for TR(z), TC(x) and profit).

: 2.
TR =40 x — S x
TC ("\/ =y (- x;') tYe (O;.‘\O\ J Cg 1) W M= R T T T 4

TC(x) =4 x+\0

[ 2 b |

o . \ - 2| [
Prorit = Trix) —TC(x) = | dox~Sx") ~[Ux+10)

Proe |7 = S x“+2Gx —\0O

T = 3 ‘ é 0 hundred items

p= i’ dollars/item




5. (13 pts) The two parts below are unrelated.

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

F=P(\l+~) = U215 =3000 (|+r.9)
\.HoS = | + B¢
O.H08S = 5
O’L*Aog-tt 0.08)

Ar———————

e = =
8.1 %

(b) Shade the feasible region corresponding to the constraints:

2e+y <70 , 2x+3y<120 , y>12 , z>0.

Clearly, shade the feasible region and label ALL corners of the shaded region for full credit.
(Show your work and your solving! Do NOT estimate from the picture, you must show the

necessary algebra to solve for the appropriate intersections to get full credit).

(25 0)

2><+.éf’10 {o)'}ﬁ)

2w +3y & l20 (G0, @)
J (o, +0)

g
Zx+j:?®

1 2x +172 =30

= 9 <

P S S
D Xz 29

by :’ZO‘=> J “3,2;%3 (o1

i

2 % A+ gjL:' ['2.0
Zx£3 (Fo-25 =120 "
Zx +2\0 —bx =20
-4 x = -40
X = 2’&,5

y=Fo-a(z.5) =28

Corners of feasible region (list all): (O/. 12 5 (O/. 40) , (Z.o( (2N, (22 ,%Zg>




6. (15 pts) (For all your work below, round your final answer to two digits after the decimal)

(a) Ann found an investment that will pay her 5% annual interest, compounded quarterly. How
much must Ann invest in the account now so that she will have $10,000 in five years?

2 iy
F=PO0+S)° & \oooo = B(is %2)4

‘\OCDC)CD = ’P ),C)}Z_SZO

\
YOO — P
\©0to = P.|, 2920272

looo o
P =

T F%00.08¢5

“'1 8 9]¢ . 1 dollars

(b) Molly deposits $600 into an account that pays 4% annually, compounded continuously. How
long will it take for the account balance to triple?

A+ ) =
F=Pe™" = 1800 = o0 °*
n . _OO4L
- o~ &

\h (33 = 0.04 £

27‘ . L(' 7 years

(c) Sally buys a home for $320,000. Six years later, she sells the home for $400,000. What
interest rate, compounded annually, did this investment represent for Sally?

E = P(\-&-F'Bt = 00000 = 220000 (\-\—r}é’

.25 = (\+A)

\ O3Agq0p16 = | +
rz 0,07%73890%\6

.39 .




7. (15 pts) (Round your final answers to two digits after the decimal)

(a) Samantha graduates with $30,000 in student loans.

Her loans have a 4% interest rate,

compounded monthly. She will make her first payment at the end of this month and each

month afterward for the next 10 years to pay off the enti

re loan. How big is each payment?

|- O+)™" _ 3\ 120
P=po X8 20000 = = (l.00EY
L 0,007
” 0.04% 5 OGE
L = = | &
|2 20000 = R-98.1%013s
N=12.10 = |20
¥ 07 3 @ &4 \
34

2 I ’2 e
203, dollars

(b) Oscar starts to save for retirement and he plans to retire in 30 years. At the end of each
month he deposits $500 in an account that earns 6% annually, compounded monthly. How
much money will be in the account when Oscar retires and how much total interest did the

account earn?

V\ —— o

F=R () =1 = = _ soo
L

(2 00b o uos

- = &0z~
= 2 =260
) 0|2 b EN’TE!‘&&ST
Efhand -

= S0622€7.€2 —

Balance in 30 years =
Total Interest Earned =

2
(1. Qos“}'@

- |

O.008

|C04Y.81 3042
7,52

TeT AL OF DEPOSITS
I (;\:"00 ¢ %&0)
F — Rin LT

502 Hem 2
~>0 2 2 LS E dollars

2 Z?_/, LS H, == dollars

(c) Today, Julie has $10,000 in an investment earning 6% annually, compounded semiannually.
In addition, at the beginning of every six month period, she makes deposits of $400 into the
same type of account. How much money does she have altogether at the end of 5 years?

F=9 (|+—,f£;}’“‘h = F= (oooco (I+ Q—%‘?‘)" = 12, 429.64
\\o
D) =1 = (tos) -1 - 3
E—[] =t Lj;}___....(\n) = 400 —— (1.03) = 1, 3273.1183
L= 3’-—';?-3—-: 0.03 ToTpaL = 8

n= 2.8 =\

I%!éz.faa

dollars

|18, 162,22

180,000 = 222,257,

¢ 9
-* I



