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Please answer all questions and show your work in details.]

1.a The utility function is: U(zq,29) = x}/3m§/3.

a.l (5%) Find the total differentiation of the utility function.

a.2 (5%) Find the price elasti.city of demand for z; if the price of z; equals p; and the income
equals .

1.b Concavity vs. convexity

b.1 (5%) Prove that every linear function from R' to R' is homogenous, concave and convex.

b.2 (5%) Is the function f(z,y) = 3x? — 3zy + y* — 5z + 10y + 1 concave or convex?

2.a (5%) Suppose that the net investment flow is described by the equation I(t) = T (SiTﬂ—ﬁ
and that the initial capital stock at time ¢ = 0, equals 0, what is the time path of capital K (¢)?

2.b (5%) Suppose the marginal cost of production equals (g -+ 1)in(q+ 1) and there is no fixed

cost. what is the total cost of producing ¢ units of output?

3.a (5%) Use the Taylor approximation of order two to approximate f(z) = z*?* at z = 8.9.

3.b (5%) Use the Taylor approximation of order one to approximate the Cobb-Douglas pro-

duction function F(K,L) = K'3L*3 at (K, L) = (1.9,16.1).

4.a (5%) Whether can the mean value theorem be applied to the following function on the

interval, f(z) = |z|, —1 <2 <17 If it cannot, explain why not. If it can, find all values in

the interval which satisfy the theorem.

4.b (5%) Find N = N(t) for the Malthusian model, £* = kN + A, where k£ and A are both

constants.
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(7) (154 FRELATEE SRR (simple linear regression model ) -

Yi = BXi +u,
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