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1. Given the utility function
U(x,y) = —2x% + 4xy — 4y? — 40x — 20y + 514

a. (2 points) Find the marginal utility of x (MU,) and the marginal utility of y
(MUy).
Ans. MU, =U, = —4x + 4y — 40
MU, = U, = 4x — 8y — 20

b. (4 points) Find all the second-order partial derivatives, and write the Hessian

matrix for the above function.
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Ans.H=[4 _g



2. (2 points) Find the total derivative %, given that

z=7u+vt,whereu =2t?andv=t+1

Ans.%=%(14t2+t2+t)=28t+2t+1=30t+1

3. (2 points) Given that F(y,x) = 2x% + 4xy — y* + 67 = 0 implicitly defines a

function y = f(x), find Z—i’ when y = 3 and x =1.

d F. 4x+4
Ans, 2= —ZX=— >
dx Fy 4x—4y3
dy 16 2
At(x=1,y=3), — = —— = —
( - ¥=3), dx -104 13



