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Class Exercise 9

1. Find the area of the ellipse cut from the plane z = cz by the cylinder z2 + 3% = 1.

Solution. A parametrization is given by
s(r,0) = (rcosf,rsinf,crcos) , (r,0)e0,1] x [0,27] .
We have s, = cos i + sin 0j 4 c cos 0k and sy = —rsin i 4 r cos 8j — crsin k. Hence
S Xsg=—cri+rk.

The area of the ellipse is equal to
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2. Find the flux of F = 2%i + zj — 32k outward through the surface cut from the parabolic
cylinder z = 4 — 32 by the plane = 0,z = 1, and z = 0.

Solution. A parametrization of the surface is
r(z,y) = (z,9,4—y%) . (z,y) e R=1[0,1] x [-2,2].
Asr, xry = —p,i— ¢, j+k = 2yj+k, the flux is equal to
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= -32.



