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/ a(R + acosv) dv :/ aRdv+/ a” cosv dv.
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/ aRdv = 2maR, / a®cosvdv = 0.
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A= / 2raR du = 472 Ra.
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Va2 +y? =2z, z>0.
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Gauss / divergence theorem: closing the hyperboloid patch with caps

Gauss theorem: hyperboloid patch and cone Cross-section in the r-z plane

| 2= V3 (top cap)

hyperboloid r= /1 z*
cone r=2z
hyperboloid outside cone
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r=2z
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2z =1+ 22.
2VIaN2 nbva
422 =1+ 22
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322 =1, z=—.
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Vo= o (w—ye) + oo (y+ae”) + 5-(2)
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V-F=3.
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Vol(Q) = / / / rdrdzdb.
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Vol(Q2) = 27T/ 5(1 —32%)dz = 7T/ (1—32%)dz.
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F-n=—-z=0.
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X(z,0) = (2zcos0,2zsinb, z),
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on p'ynin MIopi
X, = (2cos6,2sin6,1), X = (—2zsin 6,2z cos b, 0).
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X. x Xp = (—2zcos0, —2zsin0,4z).

D"pnn NN by
xr = 2zcosb, y = 2zsin .
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F(X(2,0)) = (2zcosf — 2zsin fe*",22sin 0 + 22 cosfe” z).
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F(X) (X, x Xg) = (2zcos 0 — 2z sin&ezz)(—QZ cos 0)
+ (2zsin 6 + 2z cos 9622)(—22’ sin @) + z(4z).
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