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Discussion section: OO

Instructions: Please show your work: unjustified answers will not receive credit.
Use back of page if needed. (No justification is required in the True/False section,
however.) Your signature above certifies that the work here is your own.
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1. Evaluate / / e*"Vdydz. [Recall that for z € [0,1] and y € [0, %], cos™}(z) =y
0
iff cos(y) = z.
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2. Find the centroid of E, where E is bounded by the surfaces 2 + 2 =1, z = 22 + 32,
and the plane z = 0. [The centroid is the center of mass for a constant density.]
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3. The ellipsoidal shell E = {(,9,2) | 1 < & + £ 4 22 < 4 and z > 0} is filled with
matter, with density d(z,y,z) = z. Find the total mass.
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4. Let F(z,y) = zriop(~ < o 7__#_:5 S <’7 Q>

(a) Show that F is conservative on D, where D= {(z,y) |'s <zori <y} What
properties does D have that are relevant here?
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(b) Show that F'is not conservatwe on R? — {(0,0)}. N "
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(c) Find | F - dF, where C is any smooth curve in D from (1 0) to (0,4). [Hint: Use
c

a convenient one, suggested by the solution of (b).] (04%)
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5. True or False. (There is no penalty for guessing wrong.) In the questions below, a nice
scalar or vector field is one which has partial derivatives of all orders which are continuous

everywhere.
D
i- 1. If C is an oriented smooth curve, and —C' is C' with the opposite orientation,

then [, fds= — [_, fds for any nice scalar field f.

T 2. If f is continuous on R?, and R, is the square with edge-length a centered at

(%o, ¥0), then
f(zo, vo) —hm( // fdA) .

F 3. Let S; and S be type I regions in the uv-plane, and suppose they are mapped to
regions R; and R, in the zy-plane, respectively, by the transformation T'(u,v) = (e¥*?, e?).
Then area(R;) _ area(Ry)
area(S;)  area(Sh)
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\ 4. The vector field F(7) = W on R® — {(0,0,0)} is such that its line integrals

are independent of path.
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( 5. If h is a nice sc.alar field such that Vh =0 everywhere in R3, then A is constant
on R3,

[ 6. Let C be a smooth curve in R2, and suppose g is a nice scalar field such that
g(z,y,2) = k for all points (z,y,z) on C. Then [, Vg-di=0.
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