Mid-Term Examination

ECON 2400A Winter 2015

Instructor: M. Vesselovsky
The exam duration is 2 hours

1. (16 points) Find the derivatives of the following functions:

a) y = ex10x
b) y = ln(lnx)
c) R = Sa, where S = 1 + bKc and K = Atd + B (find dR/dt)
d) (x2+y2)2 = a2(x2-y2)

2.  (12 points) Use Cramer's rule to solve the 3x3 linear system:

3z + 5x = 16 + 2y
	2x - 2 = 5z – 3y
	-5y - 7 = -4x - 6z

	for x, y and z.
 
3. A macroeconomic model is specified as follows:

	Y = C(Y,r) + I + α		(CY > 0, Cr < 0)
	I = F(Y,r) + β			(FY > 0, Fr < 0, CY + FY < 1)
	M = L(Y,r)			(LY > 0, Lr < 0)

	where Y, I and r (income, investment and the interest rate) are the 3 endogenous 	variables and everything else are parameters.

	a) (10 points) By totally differentiating the model and solving the resulting 	system, determine the comparative static derivatives of all 3 endogenous 	variables with respect to the change in α, the public consumption, while 	holding all other parameters constant. 

	b) (6 points) Determine the signs of the CS derivatives from a) and explain the 	economic sense of those signs.

4. (17 points) Let the firm revenue and cost functions be as follows:
	
	R(Q) = 1200Q - 2Q2
	C(Q) = Q3 - 61.25Q2 + 1528.5Q + 2000

	Find the profit-maximizing level of output and prove it is a maximum. 

5. (17 points) Find the fourth-degree Taylor's series approximation of the function

	y = 1/x2 

	at the point x0 = 1.

6. (22 points) Suppose a firm can sell its output at $10 per unit and that its production function is given by y = K1/4L1/2. What combination of capital and labour should the firm use so as to maximize profits, assuming that capital costs $2 per unit and labour $1 per unit?


Answers:

1. a) Product rule and power function rule give: ex10x(1+ln10); 
b) Chain rule gives: 1/(xlnx); 
c) Chain rule gives: abcdASa-1Kc-1td-1; 
d) Implicit function rule gives : y' = x[a2-2(x2+y2)] / y[2(x2+y2)+a2]

2. Rearranging, setting up and using Cramer’s rule gives: x = 3, y = 7, z = 5.

3. Take a total differential. Set db and dM to 0. Divide by da to get: dY/da = -Lr/D, dr/da = LY/D, dI/da = (FrLy - FyLr)/D, where
D = Lr(CY + FY - 1) - LY(Cr+Fr)

b) D > 0, hence dY/da > 0 (increase in public consumption increases national income), dr/da > 0 (increase in public consumption increases interest rate), and dI/da is ambiguous.

4. Profit = R – C, FOC solves for Q* = 36.5 which is a maximum because Hessian is negative at that point.

5. 1 - 2(x-1) + 3(x-1)2 - 4(x-1)3 + 5(x-1)4

6. TR = 10y, TC = 2K + L, Profit = TR - TC

FOC: 2.5K-3/4L1/2 - 2 = 0, 5K1/4L-1/2 - 1 = 0

Hence, L = 4K and K* = 625/16, L* = 625/4

Verify maximum with the Hessian: 
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