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1. Solve the differential equation —-+ 3
d 4y’’’

2. Let a firm’s total cost function be C =aQ® + Q0 +3Q +J . If the marginal cost
function is convex and positive for all output, what parameter restrictions are called
for? ' ‘

3. Suppose a wine grower owns a particular quantity of wine, which can be sold at
 present time (¢ = 0) for price p, or stored for ¢ years and then sold at a higher

“value. The growing value of the wine is a function of time V = =¢" . Let the
compound interest rate be 7. Derive the optimal timing to maximize the present
value of wine.

4. Let a firm's profit functionbe 7 = pf(L,K)—~wL —rK , wherep, w.1,L, and K '

stand for product price, wage rate, interest rate, labor and capital. Please find the
equilibrium conditions for the profit-maximizing firm and give the sufficient
condition. Then, do the comparative-static analysis for optimal L and K when wage
rate changes.

5. Determine if the following function is concave or convex.

y=f(%,%,,%) =X +X; +x;, 0<abc<l

6. Solve the constramed mmmuzatxon problem and check the second order
condmon o
min ' z= x+y st. x¥+y=1

7. Find j

x’ d
T +x?
8. Evaluate vj(4e' +2x%)(e” +x)dx
9. Find the derivatives of y =log, 7x* and y=6""

10. Solve the differential equation: 2—‘:—;—- +4y=6,y(0) =15
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