
BEE1020 — Basic Mathematical Economics Dieter Balkenborg

Week 14, Classes 03/05.02.03 Department of Economics

Homework University of Exeter

to be submitted on Tuesday 11.02.03. Please write in block letters your
name, date and time of the tutorial you attend.

Exercise 1 For the production function

Q = f (K,L) = K2 + 4LK + 3L2

a) Calculate the partial derivatives ∂Q
∂L
and ∂Q

∂K
.

b) Calculate Q = f (1, 1), ∂Q
∂K |K=1,L=1,

∂Q
∂L |K=1,L=1, and

∂Q
∂L |K=1,L=1

.
∂Q
∂K |K=1,L=1 (=

dK
dL |K=1,L=1)
c) Find the equation for the isoquant through the point (1, 1). Use the formula for

solving quadratic equations in order to describe the isoquant as the graph of a function
K = f (L). (Hint: Use the positive root.)
d) Calculate dK

dL
for the function K = f (L) and evaluate the derivative at L =. (Use

the formula for solving quadratic equations to solve the equation K2+4LK+3L2−8 = 0
for K. Use the positive root. This give the function K = f (L). Differentiate using the
generalized power rule (chain rule).)

Exercise 2 A dairy produces whole milk and skim milk in quantities x and y gallons,
respectively. Suppose that the price of whole milk is p (x) = 20− 5x and that the price of
skim milk is q (y) = 4− 2y and assume that C (x, y) = 2xy + 4 is the total (!) joint-cost
function of the commodities. What should x and y be to maximize profit, assuming that
the first order conditions yield a maximum?

Exercise 3 Use the Lagrangian approach to maximize the function

f (x, y) =
2

3

¡
1600− x2¢− 1

3

¡
100− y2¢

subject the constraint
2

3
x+

1

3
y ≥ 30


