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1. Assume that the equation F(u;x,y) =u’x* +3xy + yu+ y* —13 = 0 implicitly defines a utility
function u = f(x,y) around the point(u=1,x =1,y =2). Please find the marginal utilities of
x and y, and the slope of the indifference curve. Then evaluate them at that point. (15)

2. Find the partial total derivative §2/§v, givenz = (x +2y)?(2x — y)* + v, where
x=u*+2v,y=2u—-v.(10)

3. Suppose that an investment $A at the present time (t=0) will increase the value according to

the function ¥ =¢* . Let the discount rate (on the continuous basis) be r. Please find the
optimal time for this investment project. Be sure to check the first and second order
conditions. (15)
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4. Find the derivatives of y=2xe"™ + ln( ] . (10)

5. Find dy for the function y = 2x,_3622 (10)
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6. Find the extreme values of z=-x} +2xx, +2x, - x; —x}, and check if they are maximum,

minimum, or inflection point. (15)

7. Check whether the function z=x,—Inx] is quasiconcave, quasiconvex, both, or neither.
(10)

8. Solve the first-order linear differential equations: dy +12y=2¢,3(0)=6 and %+ 4’y =0,

dr
(15)




