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1. Find the limit: lim m

T—0 T — COS T
Answer :

2. Find the smallest positive (z > 0) inflection point of F(z) = / cos(t*/?) dt.
Answer : ’

3. How many local extreme values does the function f(z,y) = 10zye~(=*+¥") have?

Answer :

4. Let C be the curve of intersection of the two surfaces z° + y? + 22 = 3 and (z -2+
(y —2)* + 2% = 3. Find parametric equations of the tangent line to C at P = (1,1,1).
Answer :

5. Evaluate // In /22 4 42 dA where R is the unit disk z2 + % < 1.

Answer :

6. Find the volume between the two spheres: 22 +y2+ 2% = 1, 2% + 32 + 2% = 2 and inside
the cone 22 = z2 + 42,

Answer :

2 2
7. Calculate / / 97T’ § A where R is the interior of the ellipse <g> + <2> <1
R

Answer :

8. Find the area of the region enclosed by the limagon

T =2cost—cos2t, y=2sint—sin2t, 0<¢t<2r

Answer :
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1. Let

(zy)? .
f(.’I;,y) — P ey lf (.’.E,y) # (O, 0)
0, if (z,y) = (0,0)

Use polar coordinates to show that f(z, y) is continuous at all (z, y) if p > 2, but discontin-
uous at (0,0) if p < 2.

2.

a. Determine whether the series Z(—l)”ln(l + ;) diverges or converges conditionally

n=1
or converges absolutely and give reasons for your answer. (6 points)
: oo . n
3
b. Show that if > ~° = a, converges, then Z <LS;M) converges. (6 points)

n=1

3. Goods 1 and 2 are available at prices (in dollars) of p; per unit of good 1 and p, per
unit of good 2. A utility function U(z;, T3) is a function representing the utility or benefit
fo consuming z; units of good j. The marginal utility of the jth good is U /Oz;, 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 _0U/0z; P

Marginal utility of good 2 oU/Ozy py




