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1. Differentiate the following functions:

a) y = z(z-1)(z+1); b) y = exlnx; c) y = (ax1/q+b)q;

	SOLUTION: a) 3z^2 - 1  ; b) e^x*(lnx + 1/x); c) ax^1/(q-1)*(ax^1/q+b)^q-1

2. A standard macroeconomic model consists of these two equations:

M = l*P*Y + L(r) and S(y,r,g) = I(Y,r)

M, l and P are positive constants, and L, S, I are differentiable functions. Assume that g is a parameter. Differentiate the system and find expressions for dy/dg and dr/dg by using Cramer’s rule.

	SOLUTION: Y, r are endogenous (y=Y). Take a total differential to find:

0 = lpdY  + Lrdr
SydY + Srdr + Sgdg = IydY + Irdr

Divide by dg and solve by Cramer's rule to find

dy/dg = -LrSg/[Lr(Sy-Iy)-lP(Sr-Ir)]; dr/dg =lPSg/[Lr(Sy-Iy)-lP(Sr-Ir)]

3. Invert the matrix:

|	-1	1	0	|
|	8/7	-1	3/7	|
|	-2/7	0	1/7	|

SOLUTION: Use whichever method you prefer to find:
 [1 1 -3	 ]
[ 2 1 -3 ]
[ 2 2 1 ]

4. Consider the macroeconomic model:

Y = C + I + G
	C = F(Y,T,r)
	I = g(Y,r)

where F and g are continuously differentiable and F’Y > 0, F’T < 0, F’r < 0, g’Y > 0, g’r < 0 and F’Y + g’Y < 1. Solve for dY and find what happens to Y when T increases. 

	SOLUTION: You can treat this as a 3-variable or 1-variable problem, the solution does not change. If you substitute for C and I, it reduces to:

Y = F(Y,T,r) + g(Y,r) + G and TD'ing:

dY = FydY + FtdT + Frdr = gydY + grdr + dG, hence when dG=dr=0, 

dY/dT = Ft/(1-Fy-gY) < 0
