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1. (16 points)

(a) (4 pts) Bilbo invests $5000 into an account that has a 6.2% annual rate, compounded continu-
ously. How much money is in Bilbo's account in 4 years?
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? (b) (4 pts) How much must you deposit in an account paying 5% annually, compounded quarterly,
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(c) (4 pts) A bacteria colony doubles its population every 20 minutes. If there are 3520 bacteria in
2 hours from now, how many will be in the colony 3 hours from now?

Led E“’-\) ?«B? LR Q'F'}'EF b .LI:-' M e ?fﬁ'ué-s. e 2l

oL
— o T - |

2 hrs € ksb 3 ke & k=9 2] () B _B(a)
“"-.._‘_____-_______,.-"'j

[qh 13{.5.'}'1 = ”5‘5?_.:”:13;'2.%@ =3

— = = e

— — N

rAETHen 1 %1&:%!53123"“ r" "ﬂ 55{1*’ = Z2eibo.

ISFos =By 2” ,,f!
pla) = _____sza =55

‘ 29106 '5) bacteria

(d) (4 pts) How long does it take to double your principal in an account paying 7.3% per year,
compounded monthly? {R,ound to two digits after the decimal).
g, u.ﬂ'} L g Ve CE)

[ ___- - = -———'———'—1—-—_'_
i T.w L vzt T 124n 1806067 )
?f:p/:/P/(HrﬁﬂfaﬂEE) ':: qtle’-llglsj?q{p
-
b TN 2 Moy {l,bﬁﬁﬂﬁj"'tB

mli= V25 \n 'E"-Gufﬂﬂﬂ-—ﬁ:}

la,s 2| e




' ‘. {16 points) | \V I:I

(a) (4 pts) Consider the sequence S : 4, 10, 25. 62.5, ..
Give the explicit formula for the sequence S and compute the 10th term.
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(b) (4 pts) Consider the sequence T : —10, —3.25, 3.5, 10.25, 17, ...

Give the explicit formula for the sequence T and compute the 50th term.
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{c) Fred invests $30.000 in a bank account. The following sequence gives the amount in the bank
account at the beginning of each year: A : 30000, 33600, 37632, 45147 84, .

i. (5 pts) Give the explicit formula for the account value at ¢ years and give the percent change
over | the first 10 years. PAULTI DL EAT vE | ( 23koe _ 33z _ 12)
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ii. (3 pts) At what value of ¢t does the account balance reach $100,0007
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3. (16 points) Consider three different bank accounts.

Account A: annual interest rate of 6%, compounded continuously
Account B: annual interest rate of 6.2%, compounded quarterly
Account C: annual interest rate of (r x 100)%. compounded semi-annually

3 Hound all final answers to two digits after the decimal point.
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g' (a) (4 pts) What is the annual percentage yield (APY) for Accounts A and B?
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ﬁ (b) (4 pts) What is the percentage change of Account A over any two year period (such as 0 to 2
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(c) (4 pts) Harry invest P dollars into Account A and Ron invest $1000 in Account B. At year 5,
their account balances are the same. What is the value of P?
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(d) (4 pts) Frodo invests $2000 into Account C. At ¢ = 3 years, he gets a bank statement that tells
him that his balance is exactly $3500. What is the annual interest rate for Account C7
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4. (19 points) You sell digit photo frames. Your total revenue and total cost (in dollars) for selling ¢
photo frames are:

%)
TR(g) = —0.4¢°+ 1585 TC(q) = 53¢+ 525.

(a) (4 pts) Give the formulas for variable cost, average cost, average variable cost, and price.
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(b) (6 pts) Recall that MR(q) = TR(¢+ 1) — TR(q) and MC(g) =TC(g+ 1) — TC(qg)-
| Use these definitions to find the formulas for marginal revenue, M R(q), and marginal cost,
MC'(g). Simplify them as far as possible.
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(¢) (5 pts) Find the quantity that maximizes profit and give the maximum profit value.
PRGBSIl Mr=me = —o8gt s, 8=53 = -0i8az 1096
%_"_‘i_‘j:‘: 15‘?_;**{ 126 Fromes
et d  Padit= P(Q=Trl) -Tel ) =- 04 *+ighy]— [53 .+ 5257
I--{:.:'J'q;_*"r"" g-Stf = —~tMg +ﬂf§-—5'?- ronndTo
v E RTEX T = '“5.3:':1“5":?'-“& 1ne.2r > Lee )
S(l2g) = - q= m frames
6) = =0 H'iu.'j +Iﬁff!1,}¢§1. N Peifie— fS gcp, &2 dollars

(d) (4 pts) Betweaen wgch two quﬂ-'.l'ltltIEE 1s total revenue (T R) above $10,000?
\Oooe = --a,-‘-'t{ 4 E%c&
O = =oMag + S — 109800

st Jlea s G laay(-lows)
% T T ae 30 2.2009L463

fn:amq——-m to g = )EGZ’EL7 ___ frames

QJZ- -{qq qﬂ"'ﬁ'jﬁl .s-L,I_




5. (16 points)

The total amount (in gallons) of water in

two vats at time, £. hours are given by g
~ AlL)
VAT A: A(f) = -3 + 5t + 12, 3
VAT B: B(t)= 1.25t — 6t + 16. B(t)

NICOYE

(a) (4 pts) Give the longest interval of time over which the amount in both vats is increasing.
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(¢) (4 pts) Compute the average rate of change in Vat 4 from7 hour to ¥ hours.
Include units for your answer.
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(d) (4 pts) Find all times when the amount of water in Vat A is equal to 5 gallons more than the
amount of water in Vat B.
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6. (18 points) Harry sells mechanical pencils. The graphs of total cost and variable cost for producing

pencils are given. (B slope = A58y ) ld
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For each part, clearly explain your work in a sentence and label your work in the graph.

(a) Assume the market price is fixed at $1.40 dollars per mechanical pencil.

ii. (4 pts) Give the quantity at which profit is maximized and give the maximum profit value. -

C i. {2 pts) Draw and label the total revenue (T'R) graph that corresponds to this market price.
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(c) (4 pts) If the market price is $0.80 per pencil, find the largest interval over which some fixed
costs are recovered? (Hint: First draw the total revenue graph that goes with this market price.)
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(d) (4 pts) Find the quantity at which MC is largest and compute the marginal cost at this value.
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