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Instructions Work all of the following problems in the space provided. If there is not enough room, you may
write on the back sides of the pages. Give thorough explanations to receive full credit.
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1. (15 points) Evaluate / / ———— dA, where D is the disc in the zy-plane with center at the origin
D

b2 + 22 +y?
and radius a.
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2. (20 points) A solid E in the first octant is bounded by the planes y = 0 and z = 0 and by the surfaces

z=4—1x2 and z = y? (see figure). Fmd///de
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3. (15 points) A solid E in the first octant is bounded by the planes £ = 0, y = 0, z = 0 and the sphere of
radius a (see figure). Use a triple integral in spherical coordinates to find / / / z dV. -
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4. (15 points) f
F(z,y,2) = (y°z + e*)i + 2zyz + zcosy)j + (zy® + siny + ze® + 22)k,
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find a function f such that Vf =F.

gx:yl£4@</ = éz?vfz%fxp *S?(gs’,%) -’>@

= by T Zxye +ffg)w = %ka’& g Z}‘--"f""f* gty =
w

=7 gtf: z wiy ~7 g = %5“’\35’&(3’) =7
= {° XL 1 xet +2 sy +éi_§&> =>
~ a7 XY txe + smy T 4'(2) = ()
oyt gy 8 )y 22
ZJ_U—?/&(Q - 2! WO =D B
__7(9

> ¢gel>22 =

=2 @(’M’ﬂF %YL% + KC% + 2 MJ =5 &2 + C




5. (35 points) Evaluate [, 4zy dz + x dy where
a) C is the line segment from (0,0) to (1,1).
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b) C is the portlon of the pa;rabolay—:z:2 from (0,0) to (1,1). C\/()
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¢) C goes along the parabola y = z2 from (0,0) to (1,1) and then back along the line segment from (1,1)
o0 (0,0). (Use your answers to parts a) and b).)
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d) Use Green’s Theorem to rewrite the integral over the closed curve C in part c) as a double integral.
Verify Green’s Theorem by evaluating the double integral as an iterated integral, showing all work.
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