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1, (5%) Find the (otal derivative de/dy, given the function
2= flx.y)=2x1xy—y" where y=+x/3,

2, (5%) Find the rate of change of output with respect to time, if the production
function is Q:AI:UK“L’. where A(f) I8 an increasing [unction of ¢, and
K=K, +af, and L=L, +br.

3. (5%) If the equation F(x,y, 2y=0 implicitly defines each of the three variables

as a function of the other two variables, and if all the derivatives in question exist,

find the value of %%‘;%_

4. (10%) Given x’+3xy+2pz+p°+z°-11=0, is an implicit function
2= f(x,y) defined around the point (x=1y=2,=0)? Ifso, find &/ and
% by the implicit-function rule, and evaluate them at that point.

5. (10%) Given the function $(x)=e™:
(a) Wrile the polynomial part P, of its Maclaurin series.
(h) Write the Lagrange form of the remainder R,. Determine whether £, — 0
as m—» oo that is, whether the series is convergent to ¢(x).
{c) If convergent, so that ¢{x) may be expressed as an infinite series, write out

this serica.
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6. (10%) Use the Lagrange-multiplier method to find the stationary values of
r=x" r2xy+w’, subject to 2x+y+w =24 and x+w -8,

7. (10%) Evaluate the following:
(@) lim 2x° (5%)
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(b) lim (5%)

8. (10%) Bvaluate the following:
@ = 5%
x+2

) [ 1-cos’ xde  (5%)
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9. {10%) A local business firm is planning Lo advertise a special anniversary sale on
radio and television during a particular week. For that, a maximum budget of
$16,000 is approved, It is found that radio commercials cost $800 per 30-second
spot (call this X,), with a minimum contract of five spots. Television

commercials, on the other hand, cost $4000 per spot (call this X,). Because of
heavy lit-Iﬂilld; however, only four television spots are stll availahle in the
designated week.,  On the basis of estimated size of audience and other factors,
it is helieved that a television spot is six times s effective as a radio spot in
reaching potential customers. How should the firm allocate its advertising to

altract the largest possible number of potential customers?

10. (10%) Let Q be ouiput level and /A ¢ j and & be parameters. A quadratic profit
fanction w(3) =k + j{J+% i to be used to reflect the following assumptions:
(a) If nothing is produced, the profit will be negative (because of fined costs).

{b) The profit function is strictly concave.
(c) The maximum profit occurs at a positive output level (.
What restrictions are called for the parameters A, j and &7

11, ($%) Transform £ =log}” to its natural logarithmic form.

12. (10%) Suppose the value of timber (already planted on some given land) is the
following increasing function of time:

p=2f
expressed in units of $1000. Assuming a discount rate of r (on the continuwous
hasis) and also assuming zero upkeep cost during the period of timber growth,
what is the optimal time (0 cut the timber for sale?
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