ARC Math 402 Spring 2013

1. (12 points) Consider the surface below.

2
:172+%-+22:1

(a) (6 points) Find the zy, xz, and yz traces of the surface.

7
\Mﬁ— deo X _\_\:;L_
=)
Xt-deace a2
wace . Y 2
Yt eace %Jr’l—_ =

(b) (1 point) What type of surface is the function?
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(c¢) (5 points) Find the equation of the tangent plane to the surface at the point
(0,2,0).
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2. (9 points) Find the partial derivatives f,, fy, f. for the function below.
DO NOT SIMPLIFY YOUR ANSWER.
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3. (5 points) For the following set of three planes, determine if the planes are parallel,
orthogonal, or none of the above.
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4. (12 points) Consider the function below.
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(a) (2 points) Compute the limit as (z,y) — (0,0) along the y-axis.
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(b) (2 points) Compute the limit as (x,y) — (0,0) along the line y = mz, m # 0
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(c) (2 points) Compute the limit as (x,y) — (0,0) along the parabola y = x2.
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(d) (3 point) What can you conclude about the limit at (0,0)? Explain why.
Tha lLiwid does not exist lecanse tha Umit Wos diffecerct
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(e) (3 points) What can you conclude about the continuity of the function below at

(0,0)? Explain your reasoning.
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5. (12 points) The area of a right triangle with base b and height h is A = %bh.
(a) (4 points) Assume that b and h change according to the function b = ¢(t) and
h = f(t). Find 4.
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(b) (6 points) Suppose that the sides of the triangle oscillate in length according to
b=1+cos?(t) and h = 1 + sin?*(t). Find %
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(c) (2 points) Is the area of the triangle in part (b) increasing or decreasing at t =
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6. (12 points) Use the Second Derivative Test to classify the critical point(s) of the func-
tion below.

Note: You do NOT have to compute function values.
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7. (8 points) Using Lagrange multipliers, find the point at which the maximum occurs

for the given function and constraint.
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EXTRA. (4 points) Find the limit (it does exist).
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Problem | Max Points | Points

1 12
2 9
3 5
4 12
5 12
6 12
7 8

Extra 4

Total 70




