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Problem 1

(18 pts) U
pts) Use the curl test to show that the differential form in the following integral

is exact (meaning the corr i
. > € ) .
the integral. sponding vector field is conservative). Then evaluate

(12,)
f( 2xyz +xcos(x2)) dx + (xzz) dy + (xzy ]dz
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Problem 2
/ (18 pts) Let R be the semi-circular
the y -axis and from the ri

Let C be the curve boundj
Use Green’s theorem to find the counterclockwise circulation and outward flux of
the vector field

region in the xy-plane bounded from the left by
ght by the circle x? 4 y2 =4,
ng this region,
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Problem 3

(20 pts) Let the surfy,

ce S be the portion of
first octant that lies

the cylinder x2 + yz =4 in the
below the plane z =1

Find the outward flux of F

= zi+xj+ ykacross S. (“Outward” means that
the normal vector points

away from the —axis.)
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Problem 4
(20 pts) Integrate G(x,y,z)= v Vx® + 4 over the surface cut fom the

parabolic cyli'nder x: +4z =4 by the planes v =0, v=1 and z=0.
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Iroblem §

3 Y 4 v \ \ \
Let S be the portion of'the parabolodd = 4y v lying above the

N Y A ¢ 4
Ar=plane, and let € bo the olrele v | Mo where S meets the xy=plane,

lind the countorclockwise (as viewed from above) cirentation of the field
vt v 2k avound ¢
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(b)(8 pts) By using Stokes’ theorem over the surface S
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