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7213388 MATHEMATICAL ECONOMICS
Final exam
3.12.2018

1. Consider the following system of equations:

z+z=3
y+z=2
2r+y=2
(a) Write this system in the matrix form Az = b. (5 p.)
(b) Calculate det A. (5 p.)
(c) Is A invertible, that is, does A" exist? (5 p.)
(d) Solve y. (5 p.)
2. Suppose that the demand and the supply of some good are given by
Qqs=a—bP+cl,
Qs =—d+eP,
where P is price, I is income, and a, b, ¢,d,e > 0 are parameters.
(a) Find the equilibrium quantity Q* and price P*. (10 p.)
(b) What happens to the equilibrium price when the income decreases? (5 p.)
(c) Find the income-elasticity of demand. (5 p.)

3. Consider the following utility function of two goods, where 0 < o < 1:
Uz,y) = ay' ™.

Let p; > 0 and p, > 0 be the prices of the goods and I > 0 the available income. Suppose that a
consumer spends all his/her income, so that the constraint is given by p.x + pyy = I.

(a) Form the Lagrangian. (5 p.)
(b) Find the utility maximizing bundle (z*,4*). (Hint: first order conditions are sufficient for
the mazrimum.) (5 p.)
(c) Put U* = U(z*,y*), that is, U* is the achieved utility when the optimal bundle (z*,y") is
chosen. Note that this depends on I. Find %UI— and explain in words what this derivative
represents. (10 p.)

4. Consider the following national-income model

Y -C—1Iy—Go=0,
C-a-BY—T)=0,
T —y—06Y =0,

where .,y > 0 and 0 < 3,8 < 1. Suppose that we have an equilibrium, that is, the above equations
are satisfied.

(a) Show that ¥, C, and T are functions of Iy, Gy, «, B, v, and § in some neighbourhood of the

equilibrium point. (10 p.)
{(b) Solve 6%% and g—ICO. (10 p.)



=

5. (a) Solve the differential equation 4y = 2y’ with the initial condition y(0) = 1. (10 p.)

(b) Consider the following discrete time model of supply (Qf) and demand (Q¢), where P; denotes
the price at time %:

Qf = @,
Q¢ =20 — 4P,
Qf =—4 + 2Pt—l'
Solve the price P; as a function of ¢ when Fy = 8. (10 p.)






