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(2) (10 points) Let u and v be two 3-dimensional vectors lying in the zy-plane,
with an angle of 45° between them. If ||u|| = 3 and ||v|| = 2, find the

following:
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(3) (10 points) Compute/O A e dz dy.
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(4) (20 points) Verify Gauss’s (Divergence) Theorem for the solid unit ball B
(z® +y® + 22 < 1) and the vector field F(z,y,2z) = (0, —2,9)
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(5) (15 points) State whether each of the following statements is true or false. For
each that is false, give an example showing that it’s false.

(a) For every C? function f, V x (Vf) = 0.

[ ree-

(b) For every C? function f, V- (Vf) = 0.
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(c) For every C? vector field F, V- (V x F) = 0.

| e

(6) (15 points) Give an example of a vector field that is not a gradient vector
field, and explain how you can be sure that it isn’t.
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