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1. (6 points) Let C be the curve with parameterization r(t) = hcos t, sin t, ti for �4⇡  t  4⇡.

Find the value of the constant C that gives the identity

length(C ) =

Z

C
F · dr,

where the vector field
F(x, y, z) =

⌦
�y , x , C

↵
.
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2. (7 points) A solid W occupies the region x2+y2+z2  25 and z  �
p

x2 + y2, where distance
is measured in cm.

The solid has mass density

f(x, y, z) = � zp
x2 + y2 + z2

g cm�3.

Use spherical coordinates to compute the total mass of the solid.
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3. (8 points) Let D be the region bounded between (x� 1)2 + y2 = 1 and (x� 2)2 + y2 = 4.

Use the change of variables (x, y) = (r + r cos ✓, r sin ✓) to evaluate

ZZ

D

x2 + y2

x
dA.
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4. (9 points) Let S be the part of the cylinder y2+ z2 = 1 bounded between z = 0, z = 1+x and
z = 1� x, oriented with the downward pointing normal.

Find the flux of the vector field
F(x, y, z) = h0 , y, zi

across S.




