
BEE1020 — Basic Mathematical Economics Dieter Balkenborg, Giovanni Caggiano

Axel Dreher, Iannis Krassas

Class Exercises Department of Economics

Week 10 09-10/12/2003 University of Exeter

Exercise 1 A British farmer estimates that if 600 tomato plants are planted, the average
yield per tree will be 20 tomatoes. The average yield will decrease by 0.1 tomatoes per
plant for each additional tree planted on the same acreage. How many tomato plants
should the farmer plant to maximize the total yield?

Exercise 2 A manufacturer estimates that when Q units of a particular commodity are
produced each month, the total costs will be in Pounds Sterling

TC (Q) = 128 + 60Q+ 8Q2

and all units can be sold at a price of

P (Q) = 180− 2Q

Pounds Sterling per unit.
i) Determine the level of production that results in the maximum profit. What is the
maximum profit?
ii) At what level of production is the total average cost per unit

TAC (Q) =
TC (Q)

Q

minimized? What are the marginal costs at this quantity? What are the minimal total
average costs?

Exercise 3 A lazy student is taking a day out on the beach. He is currently located
on his bathing towel on the beach indicated by the point A = (18.75, 0) in the graph
below. (All measures are given in yards.) The curve C given by y (x) = 100

x
describes the

boundary between the beach and the water.
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a) Use the law of Pythagoras to determine the distance D (x) between the point A and a
point (x, y (x)) on the curve C.
b) The student decides to have a little swim. Being lazy, he prefers to take the shortest
route from his resting point A to the water. Ignoring any bathers on the way, we can
assume that he walks along a straight line. At which point B = (x∗, y∗ (x)) should he
enter the water and how far would he have to walk to get there? (Hints: i) x∗ is a multiple
of 10. ii) It suffices to minimize the square of the distance D2 (x) .)

Exercise 4 A producer operating in a perfectly competitive market has the total cost
function

TC (Q) = Q3 − 18Q2 + 91Q+ 10
where costs are given in Pounds Sterling.
a) Calculate the marginal cost function MC (Q) and the average variable cost function
AV C (Q).
b) At what quantity are average variable costs minimized? What are the minimum average
variable costs?
c) What quantity maximizes profits when the market price is P = 31?
d) What quantity maximizes profits when the market price is P = 8?
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