Math234 SAMPLE EXAM 3, [0lutions Jection 201 Sumpe~ 07
Show vour work in all questions.

1. Let D be the region in the first octant that is bounded below by the cone 2% = 2241
and above by the sphere 22 +¢° 4+ 22 = 9.
(a) Express the volume of D as a triple integral in cylindrical coordinates. Do
not evaluate.
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(b) Express the volume of D as a triple integral in spherical coordinates. Do
not evaluate.
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2. Integrate the function f(x,y, z) = l+x-2+y over the path r(t) = (L, 2,1 —1) from
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3. Find the work done by the vector field F = {y — @&, z — y, 2% + y*) over the space
curve r(t) = {cos(t),sin(t), f) for 0 <t < m.
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4. Compute the flux of the vector field F' = {& 4+, —(x? +¢*)) across the triangle with

vertices (1,0), (0, 1), (—1,0).
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5. Apply the component test to show F' = {ysin(z), xsin(z), rycos(z)) is a conservative
vector field. Find its potential function f(x,y,z).

Mi? = Sin? = Nx \/
MQ— = SCQJL%') = P)( \/
Nz = xew) = PS v hane :Vf 3[91‘ Some JC(X,\J,%)

datn: ,:E ysin(@) —> f[x,y,%) = XYysia®) 1-3(3,%)

2£— =X i)

I

f\js XSiny + 39(%3)~—) 9y =0

in(2) + h(z
i-&ym(%} f[ g i ( )

h = XlJCOJ'C%)-[- L\?,
we s hay =0 ) hae f()(,y,%) = Kvsma) +C

6. Evaluate the work integral / F' - dr for the force field F' = {2 ¢¥) on the circle

C
r(t) = (2cos(t),2sin(t)) between t = 0 and { = . Hint: This problem has a short
solution.
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7. Using Green's theorem, find the outward flux for F' = {i* = 2%, 2% + ¢*) on the
triangle bounded by y =0,0 =3,y = =
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8. Use the surface integral in Stokes’ theorem to calculate the f‘ilf‘lllﬁ'[ili‘_lll of the vec-
tor field F' = {x*y* 1, 2) on the intersection of the cylinder x* + y* = 4 and the
hemisphere x? 4 y* + 2% = 16, 2 > 0 counterclockwise when viewed from above.
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