Math 233 - Test 3b Name \(eg\)
April 14, 2022 Score

Show all work to receive full credit. Supply explanations where necessary. You must work
individually on this test. This test is due April 19.

1. (10 points) Sketch the region of jntegration, reverse the order of integration,
and evaluate.
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2. (15 points) Find and classify the critical points of f(z,y) = 2y*z — yz* + 4yz.
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3. (6 points) Consider the surface defined by the equation 2? = 22? + 4z — 6y* — 2y + 1.
Find a set of parametric equations for the line normal to the surface at the point
(2,1,-3).
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4. (3 points) Suppose that z is a differentiable function of s, ¢, u, and v. Also suppose

that s, ¢, u, and v are differentiable functions of z and y. Write the chain rule formula
for 0z/0x.
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5. (6 points) Suppose that you were standing at the point (—1,2,39) on the graph of
f(z,y) = 22 — 3zy + 4y>. If you face the direction that makes a —45° angle with the
positive z-axis, would you be looking uphill or downhill? At what slope?
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