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1. (14 pts) A company sells items. For all functions in this problem,  is in thousands of items

The selling price per item is p = 57 — 8z dollars/item.
Total Cost, TC(z), is a linear function with fixed cost of 14 thousand dollars and a cost of 32

thousand dollars to produce 3 thousands items. That is, TC(0) = 14 and TC(3) = 32
Keep enough digits so final answers are accurate to the nearest item

(a) (2 pts) Find the linear function for TC(x).
22 -4 _ |8
= . - == (0 TC(z) = C@ x_ + 1""' thousand dollars

M == >
) (4 pts) Find the quantity when average cost, AC(z), is 9 dollars per item

'5._
=2 lbx+\% =9x

iu\ o= 3}(
li B =

L'{' § (a(ﬂ 7‘ thousand items

T =
(c) (4 pts) Find the larger quantity, «, where TR(z) equals VC(z).
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GD i gq’i:) thousand items

T =

(d) (4 pts) Find the maximum profit. (Keep enough digits to be accurate to the nearest dollar)

PROFIT= TR(x) - TC(X)
= (5% % -8x%) = (bx +14)
ProrIT = - Bx 4 5lx — |4 ‘
< = i W 2, 1875 2 -8(3,197¢) +51(2.1875) ~ 14
B = @4.2812%
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(0 +, 281 thousand dollars

MAX PROFIT =



2. (14 points) For a different company. For all functions in this problem, « is in hundred of items.

Total revenue is TR(z) = 322 — 22? hundred dollars.
Fixed costs are $1700 and average variable costs are AV C(z) = 2.52% — 19z + 42.75 dollars/item.

Keep enough digits so final answers are accurate to the nearest item or nearest cent.
(a) (2 pts) Give the function for Total Cost, TC(z).
2 e
TC(x) = 2.5x7=\9x "Ll-z-:}g’)i 13 hundred dollars

(b) (4 pts) Find the shutdown price.
LowesT 'j—\fpguua aF  PAVC(x)
B B
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Y= g\rc(gaﬁ 7.5(2.8 -\afd +42.75 L.
(o 65 6. *= dollars/item

(¢) (4 pts) Find the largest interval of z-values where T'R(x) is greater than or equal to 112.32

hundred dollars. %
29 x —2x* = 12,32 \\z%l
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ety 5.'2-(3
22 +J 20" e R L + {125, 44 _ 32Xl A~

6.8

R = - 4 050
from x = 5 . 20 tor = \6,80 hundred items
(d) (4 pts) Find and completely simplify M R(z) = THa 0(.)0;3 — TR(a:).
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— ~Yy +z2-002 = —Hx +31.98
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MR(z) = — Ll_ X t21.98 dollars/item
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3. (10 pts) Your company makes two kinds of cleaners: Miracle Cleaner and Speedex Cleaner.

Each gallon of Miracle Cleaner brings in $2 dollars in profit and each gallon of Speedex Cleaner
brings in $2.50 dollars in profit.
You have enough supplies to make at most 960 gallons of Miracle Cleaner and at most 1150 gallons

of Speedex Cleaner.
Also, your combined total gallons of both cleaners can be at most 1500 gallons.

Let z = ‘gallons of Miracle Cleaner’ and y = ‘gallons of Speedex Cleaner’.

(a) Give the constraints and sketch/shade the feasible region.
You must label all z-intercepts, y—interce%s_,\;ni 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)

Pl = 40 ?ﬁthTf—Wx,?) = &x +2.53
P(d4s,9 = 2960 =\q20

P (0,156 = 2.5 llso = 2435

P (250,1150) = 2-3% +2.5:1is0 =¥2535

P(Ci @oj 546) = 2 L0+ 2.5 -S40 %2970 T = 250 gallons

Yy = ] ] e gallons

Max Profit = 5/5 15 dollars




4. (10 pts)
d function for a certain commodity is given by p* + 12¢g = 1880 and the

(a) (6 pts) The deman
supply function is given by 1000— p?+10g = 0. Find the equilibrium quantity and equilibrium

price (Round your final answers to two decimal places)
@ o 41886 -129)
@) \ooo - JFQ"«\— \6g, =0
7
® &+ @ \0oo — (\g&o --|?_%B HO?S =

— 880 + 2.2_% =0

_ B8O _
= 2w =10

o™= @80 -12(40)
$" = 1Hoo
p=2{qoo ~x 2441654
<0

q:

5342

p:_—

(b) (4 pts) Solve 5+ 4{oPe =25 .
Give your final answer as a decimal, accurate to three digits after the decimal.

4 (237 =20

In (?}) :)h(S\
2 % \'n(Z) = ‘n(S)
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