











5. For each of the following statements, circle TRUE or FALSE. (2 points each) & j&a7 7

(a) For any function f, curl(Vf) = 0. v
. | [ I - ¢
et { G
4 \
AT Lot [TRUE FALSE Prvalies s N
o i ‘ .
SR RN
][, efior

(b) For any three-dimensional vector field F(z, y, z), curl(curl F') = 0.
e
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(¢) For any function f(z,,2), div(Vf) =0.
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(d) If a three-dimensional vector field F has a vector potential, then div(F) = 0. o (et G ) =2

> cond £

@) FALSE

(e) If a three-dimensional vector field F is conservative, then F has a vec{;or potential.
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8. Let
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Compute the flux of F through the surface S pictured below, with upward-pointing normal vector
(as shown). You may assume thaf:

¢ the boundary of S is the unit circle in the my-plane;
e I has a vector potential.
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9. In the homework, you used Green’s Theorem to show that if C is a simple closed curve in R?, the
area enclosed by C' is given by i
= - +ds.
7 /c (~v,2)

For this problem, suppose that C' is not closed, but has the form shown below. Let A and B be lines SR
through the origin with slopes a and b respectively. Let D be the region enclosed by A, B;and .-

B - % A - f
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Use Green’s Theorem to show that the area of D is again given by | -/ i3y i Ly C) = LY e
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10.

ace in R® without boundary and W b
d b

e the solid it bounds. Let f be a function that
as continuous partial derivatives of every order on an open region containing W.
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and that

f(z,9,z) =0 on the surface S.
Show thet f(z,y,z) =0 on W. (12 points)

Hint: Apply the divergence theorem to // (fVf)-dS.
S

Warning: Do not spend too long on this problem unless you have finished the rest of your exam.
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