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1. (15 points)

You sell Things. The formula for total revenue
(in hundreds of dollars) at ¢ hundred Things

is: hundreds
TR(q) = 124q — 8q2. of dollars
Total cost is a linear function of q. The two |
quantities at which you break even are ¢ = 2 é é
and ¢ = 8 hundred Things. That is, quantity (in hundreds of Things)

TC(2) =TR(2) and TC(8) = TR(8).

(a) What quantity will yield the largest total revenue?

ANSWER: q = hundred Things
(b) What is the value of your fixed cost?

ANSWER: FC = hundred dollars
(c¢) For what quantity do you pay 596.6 hundred dollars in total cost?

ANSWER: q = hundred Things
(d) What is the largest possible value of profit?

ANSWER: hundred dollars
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2. (15 points) You sell Moonbeams. The total cost, in dollars, for selling ¢ Moonbeams is given
by the formula:
TC(q) = 0.2¢> — 3¢* 4 20q + 120.

(a) Compute MC(6), marginal cost at ¢ = 6 Moonbeams.

ANSWER: dollars

(b) For each of the following, set up the equation that you would solve in order to answer
the question. In each, put your equation in the form

A¢* +B¢* +Cq+D =0,

but do not attempt to solve the equation.

i. Find the quantity at which average cost (AC) is $20 per Moonbeam.

ANSWER:
ii. Find the quantity at which variable cost (V' C) is $90.

ANSWER:

(c¢) Recall that shutdown price is the smallest value of average variable cost (AVC). Give
a formula for average variable cost and find the shutdown price.

ANSWER: AVC(q) =

shutdown price = $
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3. (20 points)
Two balloons are released at the same time.

Each balloon goes up for a while and then be- B(t)

gins to descend. For each balloon, the graph

of the height (in feet) above the ground af- height

ter ¢t minutes is shown at right. The height (in feet)

functions are given by the formulas: A(t)

A(t) = —4t* + 184t

time (in minutes)

B(t) = —45t% +1032t.

B(t +2) — B(t)
2

(a) Write out the formula for and simplify as much as possible.

ANSWER: Bt + 23 — B _

(b) When is the B balloon 1000 feet higher than the A balloon for the first time?

ANSWER: ¢t = minutes

(This question is continued on the next page.)
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Once again, the formulas for the balloons’ heights are:
A(t) = —4t* + 184t and B(t) = —45t* + 1032t.

(c) When is the B balloon above the A balloon by the greatest distance?

ANSWER: t = minutes

(d) A third balloon, balloon C|, has a height graph that looks exactly like balloon A’s height
graph shifted 10 units to the right as shown.

height

(in feet) At) c()

w
10
time (in minutes)

Determine whether each of the following statements is True (T) or False (F). (Circle

your answer.)

i. T F For times after 10 minutes, C(t) = A(t — 10).

ii. T F Balloons A and C' reach the same maximum height.
iii. T F Balloon A and Balloon C' are never at the same height at the same time.
iv. T F Balloon A is always higher than Balloon C'

(e) When does Balloon C return to the ground?

ANSWER: t = minutes




