Name: Selu Yhong

Exam 3- In-Class Portion

Show all your work to receive full credit for a problem.

1. Suppose F : R? — R? is a path independent vector field. Suppose Cy, Co, Cs are paths
in R? as pictured below.

(a) (3 pts) Can you compute 3€C1 F - dx? If so, what is it? If not, why not?
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(b) (3 pts) Is fCZF-dx= fCaF . dx? Explain why or why not.
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2. (6 pts) Sketch the region of integration in the coordinate axes provided and reverse
the order of integration for the following integral:
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3. (6 pts) Consider the path independent vector field F = (2zy + cos 2y, x° — 22 sin 2y).
Find a potential field for F'.
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4. Let S be the solid bounded above by the sphere 2% + % + 2?2 = 4 and below by the
plane z = 0, and suppose the density of S is given by the function

1
f(a:,y, Z) - (sz + 42 —1—22)3/2

(a) (6 pts) Write down an integral for the mass of S using rectangular coordinates.
(DO NOT evaluate the integral).
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(b) (6 pts) Set up an integral (but don’t evaluate) in spherical coordinates which also
gives you the mass of .
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5. (6 pts) Suppose you have a vector field F : R* — R? defined by F = (Fy, F}), such
that
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Use Green’s Theorem to show that F is path independent.
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6. (6 pts) Suppose you have two surfaces, M, My as pictured below. Explain why, for
any continuously differentiable vector field F : R3 — R3,

/ / curlF - ndo = / / curlF - ndo
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