
BEE1004 { Basic Mathematics for Economists Dieter Balkenborg, Julie Whittaker

BEE1005 { Introduction to Mathematical Economics Departments of Economics and Management

Solution to Class Exercise, Week 12 16-17/01/2002 University of Exeter

Exercise 1 A T-shirt shop carries two competing shirts, one endorsed by Michael Jordan and the other
by Shaq O'Neal. The owner of the store can obtain both at a cost of $2 per shirt and estimates that
if Jordan shirts are sold for x dollars apiece and O'Neal shirts for y dollars apiece, consumers will buy
approximately 40¡ 50x+ 40y Jordan shirts and 20 + 60x¡ 70y O'Neil shirts each day.
a) Express as functions of x and y: i) the revenue from selling Jordan shirts, ii) the revenue from

selling O'Neal shirts iii) the costs for shirts and iv) the overall pro¯t.
b) Find the critical point of the pro¯t function.
c) How should the owner price the shirts in order to generate the largest possible pro¯t?

Solution 1 a) i) revenue from selling Jordan shirts (price times quantity sold):

(40¡ 50x+ 40y)x
ii) revenue from selling O'Neil shirts (price times quantity sold):

(20 + 60x¡ 70y) y
iii) costs from buying both types of shirts (buying price times total quantity bought):

2 ((40¡ 50x+ 40y) + (20 + 60x¡ 70y)) = 2 (60 + 10x¡ 30y) = 120 + 20x¡ 60y
iv) total pro¯t

¦ (x; y) = (40¡ 50x+ 40y)x+ (20 + 60x¡ 70y) y ¡ (120 + 20x¡ 60y)
= (40¡ 50x+ 40y)x+ (20 + 60x¡ 70y) y ¡ 120¡ 20x+ 60y

b)

0 =
@¦

@x
= 40¡ 50x+ 40y ¡ 50x+ 60y ¡ 20 = 20¡ 100x+ 100y

0 =
@¦

@y
= 40x+ 20 + 60x¡ 70y ¡ 70y + 60 = 100x+ 80¡ 140y

c) We must solve the simultaneous linear system of equations

100x¡ 100y = 20

100x¡ 140y = ¡80
Subtraction of the two equations yields

40y = 100

y =
100

40
=
10

4
= 2:5

The ¯rst equation yields therefore

100x¡ 100£ 2:5 = 20

100x¡ 250 = 20

100x = 270

x = 2:7

Thus Jordan T-shirts should be sold for $2.70 and O'Neal shirts for $2.50:


