Math 241 Midterm #3

Solution

1. The domain D is given (using spherical coordinate) by
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3. We have M = (y + 1)6”32 and N = yz? + 42, so
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Using Green’s theorem, we get
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where R={(z,y);0<z<1,0<y <z} So
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4. The surface ¥ is the graph of f(x,y) = 16 — 22 — y? for (x,y) € R where
R={(z,y); 2%+ 3> < 16}.

We have f, = —2z, f, = —2y and so (since the normal vector points upward)
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Using polar coordinates, we deduce
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5. The divergence theorem yields
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We first compute

In cylindrical coordinates, the cylinder has equation r = 2cos ), —§ < 6 < 7, so the region
D can be described as
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D={(#rz); —<<—

5 = _2,0§r§20089,0§z§4—r2}.

We deduce
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