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ECO2020 Final exam - Turner - October 20, 2011
Start time: 9:10 am - Duration: 90 minutes

Examination Aids: No notes or books are allowed, but you may use a calculator. Please turn your
cell-phones off.

The exam is worth 100 points in all, and will count for 90% of your grade.

When you write up your answers, your goal should be to (1) be correct, and (2) con-
vince your reader that your answer is correct. Answers which do not achieve these goals
will not be awarded full credit. To accomplish the second objective, it is helpful if
your work is legible and if all steps are presented, possibly with a line of explanation.

1. (50) Consider an individual who values consumption (c) and leisure l according to the utility function
u(c,l) = c1−η

1−η + 1
2

l1−η

1−η for η ∈ (0,1). The consumer has an endowment of one unit of leisure and can
exchnage leisure for consumption at the wage rate w. In addition, the consumer gets consumption
a > 0 from non-work income (e.g. social assistance).

Thus the consumers optimization problem is

max
c,l

u(c,l)

s.t. c + wl ≤ w + a
c ≥ a

(a) Describe all solution(s) which satisfy the first order necessary conditions and where l > 0 (that
is, you can ignore solutions where l = 0).

(b) Verify that the second order conditions hold.

(c) Find the largest wage, w at which the consumer chooses l = 1.

(d) Graph your solution(s) to this problem. Your graph should illustrate the first order condition for
the solution, and you should provide a one or two line explanation of why your graph illustrates
the first order conditions. If you find more than one solution, put each on its own graph.

2. (20) Consider a consumer with continuous utility function u(x,y), with u increasing and strictly quasi-
concave. The consumer faces a budget p0x + y = w. Let λ denote the lagrange multiplier from the
consumer’s utility maximization problem. Let v denote the consumer’s indirect utility function. Prove
that ∂v(p,w)

∂w = λ.

3. (30) Let c(w,q) be the cost function of a single output technology Y with production function f (·) and
that z(w,q) is the associated conditional factor demand. Assume that Y is closed and satisfies free
disposal. Prove that:

(a) (5) c(w,q) is homogenous of degree one in w.

(b) (5) c(w,q) is non-decreasing in q.

(c) (5) c is a concave function of w.

(d) (5) If the set {z ≥ 0 : f (z) ≥ q} is convex then z(w,q) is a convex set.

(e) (5) If the set {z ≥ 0 : f (z) ≥ q} is NOT convex, draw a graph illustrating that z(w,q) need not be
a convex set.

(f) (5) If z(w,q) is a single point and c(w,q) is differentiable with respect to w at w, then ∇wc(w,q) =
z(w,q). Your proof should be based on first order conditions, and not make use of the duality
theorem or the envelope theorem.
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