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: . T +cosz
1. Find the value of lim ;— Answer :
T—c0 T — COS T

|z|z
2 +1°

2. Find all horizontal asymptotes of graph of the function f(z) =
Answer :

3. Find the smallest positive (z > 0) inflection point of F(z) = / cos(t¥?) dt.
0

Answer :

4. A building in the shape of a rectangular box is to have a volume of 12,000 ft3. It
is estimated that the annual heating and cooling costs will be $2/square foot for the top,
$4/square foot for the front and back, and $3/square foot for the sides. What is the minimal
annual heating and cooling cost?

Answer :

LW it (s, 0,0
5. Find the values of p for which the function flz,y) = =+ =9)# (0,0 is
0, if (z,y) = (0,0)

discontinuous at (0,0).

Answer :

. In5 45
6. Evaluate / / 1 dydz. Answer :
0 Jez Iny

7. How many local extreme values does the function f (z,y) = 10zye~E*+v*) have?

Answer :

8. Let f(z,y) = kzye~@*+v") be a joint probability density function on D = {0 < z <
00, 0 <y < oo}, then &k =7

Answer :

25 7 &4 34
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1. Goods 1 and 2 are available at prices (in dollars) of p; per unit of good 1 and py per
unit of good 2. A utility function U(z1,z2) is a function representing the utility or benefit
fo consuming z; units of good j. The marginal utility of the jth good is OU/0x;, the rate
of increase in utility per unit increase in the jth good. Prove the following law of economics:
Given a budget of L dollars, utility is maximized at the consumption level (a,b) where the
ratio of marginal utility is equal to the ratio of prices:

Marginal utility of good 1 _ 9U/0z1 _ p1

Marginal utility of good 2 9U/0z2  peo

2.

= 1
a. Determine whether the series E (-1)"In (1 + —> diverges or converges conditionally
n
n=1

or converges absolutely and give reasons for your answer. (6 points)

b. Show that if ) .., a, converges, then Z(iﬁ?—(a—nl) converges. (6 points)
n=1

3. A trough with a trapezoidal cross section is to be constructed with a 1-foot base and
sides that are 20 feet long and 1 foot wide, as shown in the figure. Only the angle € can be

varied. What value of § will maximize the trough’s volume?
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