[15+10 points] 1

la. Find parametric equations of the line of intersection I of the planes:
M T+ 3y+5r=—1 and N 3 +2y+2=4
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1b. Suppose that r(t) = @(t) is a parametric curve such that the point P(t) lies on the plane with
equation

P(t) : ezt+ey+edz=1

d
for each ¢. Show that if ar(t) = 0, then the point P(0) belongs to the line L in Part 1a.
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[(3+3+3)+(8+8) points] 2

2a. Make each of the following sentences into a true statement by choosing one of the possible
completions. Indicate your choice by putting a X in the corresponding box. No explanation is required.

, z(z? — y?) : :
® lim 55 73 O exists Qfdoes not exist
(2.9)=(00) (y — 22)2 + (y + z?)
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@ lim y(z y)
(2.9)=(00) (y — 22)2 + (y + 22)?

O exists # does not exist
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K exists [ does not exist

2b. Now prove two of your statements in Part 2a. Write the number of the statement

you are provihg
inside the circle.

® [ will prove the statement @ here.
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® [ will prove the statement @ here.
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e [ will prove the statement @ here.
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where the first limit is zero since — + — = — > 1, and the second limit is zero since — + — = — > 1.
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(25 points] 3

3. The combustion equation

Uy + Uy = —€

arises in the study of self-propagating exothermic oxidative chemical reactions in thermochemistry.

Find all possible values of the triple (a, b, c) of constants for which the function
u(z,y) = aln(bz® + by? + ¢)

satisfies the combustion equation for all (z,y) with 22 + 72 < 1 as well as the condition u(z,y) =0 for
all (z,y) with 2% + 92 = 1.
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[5+20 points] 4

4a. Find all pairs (u,v) of real numbers satisfying both of the equations wv = 6 and 12 — 2 — 5.
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4b. Find g

5 if f(z,vy) is a differentiable function satisfying
x

fluv,u® —v?) = u® +° &

(z,4)=(6,5)

for all w > 0 and v > 0.
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