MATH 234 EXAM #4

Work all 4 problems. Show ALL your work. No calculators may be used on this test.
The total available points is 50.

1. (12 points) Consider the vector field

F = (zcos(z2))i+ e’j + (z cos(zz))k.

a) C te th lof F. Is F tive? = =
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(c) Use the potential function f to find the work done along the curve r(t)

t)j+t’k from t =0 to t = 1.
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2. (10 points) Use Stokes theorem to find the circulation of the vector field

F =axy®i+j+zk
along the intersection of the cylinder z? + y* = 4 and the hemisphere 22+ y?+ 2% =
16, z > 0, counterclockwise when viewed from above.
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3. (10 points) Let C be a simple closed curve in the plane:
x4+ 3y + 2z = 4.
Show that

/ 3ydr + (32 + x)dy — (y + z)dz,
c

depends only on the area of the region enclosed by C' and not on the position or shape
of C. (Use either orientation of C).
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4. (18 points) Find the flux of the vector field

F = 4zi+4yj + 2k
outward (away from the z-axis) through the surface cut from the bottom of the
paraboloid z = x2 + y? by the plane z = 1:

(a) By computing a surface integral.
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(b) By computing a volume integral.

S,

(Use the Divergence Theorem.)
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