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1. (16 points) The following graph shows total cost and variable cost ipfhousand dollars for selling
z thousand items.
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For each part, clearly explain and label your work. Be as accurate as possible.

(a) Find the quantity at which average variable cost is equal to 6 dollars/item.
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(b) Find the average cost to produce z = 8 thousand items (give units for your answer).
N = TCD) 60
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(c) Find all quantities at which marginal cost is 3 dollar:per item.
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i 73 ;) 22 (list answers) z = 4, glf 22 thousand items
(d) For both parts below, the selling price is fixed at P = 4.50 dollars/item. — (o ye)

1. At what quantity is profit maximized?
MATCH S ors

i == 2 3 thousand items
ii. What is the profit if you sell 16 thousand items?

T (1) =T (1)

ooy T /o e Profit = C? thousand dollars
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2. (14 points) The graph below shows the price per share, S(t), (in dollars) for
after ¢ months.
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For each part, clearly label your work in the graph and show your computations in the problems.

(a) Find the largest overall rate of change (That is, find the largest value of —S@—:ﬁg)

Two Pays = (g1e) (19.c)
9.C-1o o5
stk = o T ¢ | 9o

L, A= dollars per month

(b) Compute the change in stock price over the first 8 months.
S(8) —S(® = 24 —lo =14

! L‘ dollars

(c) As accurately as possible, estimate the rate of change in the stock value over the first day of
the 4th month. In other words, what is the rate from 4 to about 4.03? (Give units)
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(d) Another stock, R(t), also starts at a value of 10 dollars, but it increases at a constant rate
of 1.50 dollars per month. Find all times (after t = 0) when the two stocks have the same
value.

g.-1.s0 = |2 , 041 =12,
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- (13 pts) You sell Things.
The price per Thing, p, on an order of ¢ Things is given by p = 35 — 0.25¢.
The total cost is a linear function that has a fixed cost of 100 and you also know that if you
produce g = 2 Things, then the total cost is TC(2) = 135 dollars.

(a) Find the formulas for Total Revenue and Total Cost.

W\ - “« ] -0 _ 'S
slope of Te "= 155108 =g
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TRg)=_ 5= q — 0.259" dollars
TC(q) = f?,S‘% + 100 el

(b) Find and completely simplify the formulas for Marginal Revenue and Marginal Cost.
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MR(q) = = 0 ‘?,CL + @L-P"}g‘ dollars per Thing

MC(q) = | 1 =) dollars per Thing

(c) Find all quantities at which total revenue is 15 dollars more than total cost.
(Round your answers to the nea.re'?st Things).
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4. (11 pts) You sell shirts. For this problem, z is in hundreds of shirts.
The total revenue is TR(z) = 23z — £2 hundred dollars.
The total cost is T'C(z) = 2 + 8z + 12 hundred dollars.
(Round all final answers to the nearest dollar or nearest shirt, appropriately).

(a) Find the fixed cost and give the formulas for Average Cost and price per item.

FOC = ‘ Z hundred dollars
\ 2.
AC(q) = X - 8 + X dollars per shirt
p= 23 — X dollars per shirt
(b) Find all quantities at which average cost is equal to 15 dollars per shirt.
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(list all) ' = = ) 5 hundred shirts
(c) What quantity and price maximize profit?

Padﬁﬁzz(ng —x™) — (X" 8x +12)

; /)

PrefIT = —2x"4+18% —I11

2 e
27 2 hundred shirts
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quantity =

price = , C{ ’ 25 dollars per shirt




5. (10 points) Your company manufactures two types of chairs: metal chairs and plastic chairs.
Each metal chair requires 3 hours of labor to assemble and 2 hours of labor to paint.
Each plastic chair requires 1/2 hour of labor to assemble and 1 hour of labor to paint.
The profit for each metal chair is $15 and the profit for each plastic chair is $12.

The maximum number of hours of labor available to assemble the chairs is 150 hours each day.
The maximum number of hours of labor available to paint the chairs is 168 hours each day.

Let = be the number of metal chairs you produce in a day
and y be the number of plastic chairs you produce in a day.

(a) Give the constraints, then sketch and shade the feasible region.
(Show your work for how you found ALL the necessary points).
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(b) How much of each type of chair should you produce to give maximum profit?
Also give the value of maximum profit? (Show your work)
Pasrir= \S < + |2
fO/o/ =) Prer T = | S (S~ le) :gfi
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6. (12 points)

(a) Suppliers are willing to produce 96 items if the price is $410/item and 136 items if the price
is $540/item. The supply curve is linear.

i. Give the equation of the line for the supply curve. (Use p for price and ¢ for quantity)
tope — J27Y) _ S4o-Hlo | 20

[— p—

-x ~ [26-96 ~ %o - °

b= 2,28 (%—%\) +Y4 o
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ii. You are also told that the demand curve is 2p + 6q = 921. -
Find the quantity and price that corresponds to market equilibrium.
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dollars/item
(b) Which account is better?

Account A: 3.97% annually, compounded continuously, or
Account B: 4% annually, compounded quarterly

Explain your answer (by computing appropriate numbers or explaining in some other way):

AD\/ o (’: 0.03%973 A

I

) = e — ) Ixloo% = T.0498537939%

— . o - .
F,PZ\/ — (:_L 0,04\ ;‘ w \[ f:ﬁﬁ%’/u ;LJ(,OGOL{'OI /o Q{’,"}‘/:__/L




7. (12 points) (For all your work below, round your final answer to two digits after the decimal)

(a) Roger deposits $1000 into an account that pays 5% annually, compounded continuously. How
long will it take for him to earn $600 in interest?
F=D+T =000 + 600 =660

, 0.08t
1600 = Q00 €
e

340

t= s years

(b) Steffi invests $5000 into an account where the interest is compounded semi-annually. The

balance of the account double in 9 years. What was her semi-annual interest rate?
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(c) Andre invests $15,000 in a CD certificate that pays 8% annual simple interest for 5 years.
When the CD matures (at the end of the 5 years), he takes all the money and invests it
into an new account that pays 7% annually, compounded quarterly for an additional 5 years.
What is the ending balance of the new account?

s N —
= S yewrs 7 Fz |S000 (|+0.08.-2)= 2|000
nd (1. 0.0\ S
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= 21000 (l.o13s)™*°
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8. (12 points) (Round your final answers to the nearest dollar or year)

(a) Serena starts saving for retirement. She plans to invest in a retirement account that earns 6%
annually, compounded monthly. Today, she plans to start making equal monthly payments
at the beginning of each month and she wants to have a balance of $3,000,000 in her account
in 35 years. Find the size of the monthly payments.

DUe:i, F“// Fivo o ;) = 0./?'6 :o,cof/ n :!2-3§:%7oy32mpAL£,
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0,008

2000000 =N (l.oos)

2,000,000 =J2- |4g| @2 0c

[ = 20495,
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zo049% dollars

(b) Rafa just finished paying off his home loan. The loan balance was earning 4% annual interest,
compounded monthly. Rafa made payments of $2,000 at the end of each month for 20 years.
What was the starting balance of the loan? And how much total interest did Rafa pay?

- 19 4 —
LOAN = Oﬂo)"’f\f“// AV J'I,C;‘ ~ T 0,002, Nz n-20 = 240 va/ur«.m‘{,u
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P=200e _— 2220 _ 5440, 16S.02(84= 320043.728

0,007
TOTAL PAD= [2.n = 2000.240 = Lh‘jajooo

TOTHL TAMREST PAID = HB000o — 220044 = |4995¢

4
Starting Balance = 23 04 Lf' dollars

Total Interest Paid = 1 “ q/ 16 dollars

(c) Pete has $3,600,000 saved in his retirement account when he retires early at age 30. The
money is in an account that earns 9% annually, compounded quarterly. He plans to withdraw
$90,000 from the account at the end of each quarter.

How old will Pete be when the money is all gone?
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