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11. Show that when Laplace's equation
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is written in spherical coordinates, it becomes
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Hint: Very carefully apply some chain rules.
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12. The plane + = b + =1,a>0,b>0,c> 0, cuts the solid elllpscnd — + b_2 + — < 1 into two pieces. Find the volume of the smaller piece.
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13. Find the area of the part of the cone 22 =a? (z2 + yz) bounded between the planes z = 1 and z = 2.
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14. Compute the surface integral // (z2z + y22) dS, where S is the part of the plane z = 4 + x + y that lies inside of the cylinder % + y? = 4.
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15. Evaluate / curl F - dS where F = (wzyz, yzz, z3exy> and § is the part of the sphere z2 + y2 + 22 = B that lies above the plane z = 1. Take S to be oriented upward. [Hint:

s
Use Stokes' Theorem.]
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16. Evaluate the path integral / F -dr,where F =
e}

(zy,yz, zz) and C'is the triangle with vertices (1,0,0), (0,1, 0), and (0,0, 1), oriented counter-clockwise when looking “from
above." [Hint: Use Stokes' Theorem.]
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17. Find the positively oriented Jordan curve C' for which the value of the path integral / (y3 - y) dx — 2z° dy is a maximum
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18. Use the Divergence Theorem to calculate the flux of F across the surface S, where F = (z3 y3 z3) and S is the surface bounded by the cylinder 2 + y2 = 1 and the planes z = 0
and z = 2.
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19. Show that F' is a conservative vector field and use this fact to evaluate the path integral, / F .dr.
(e}

{ F = (d2®y? — 2zy°)i 4 (2z*y — 32°y® + 49°)j,
C:r(t) = (t +sin(nt))i+ (2t + cos(nt))j, 0<t<1.
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yc?'o’f= £B)-Fm)= (I<1+1) - (1-0+¢1) = 1= 9.

20. Suppose f is a harmonic function on an open domain D C R?; thatis, Af = 0 on D. Show that/ 0, f dz — 9, f dy is independent of path in D.
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