Math 335-002
Homework #6
Due date: March 10, 2006
Please show all work in detail to receive full credit. Late homework is not accepted.
In the following 4 problems, calculate the surface integral
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 of a vector field 
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1. 
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=(ez, cos(x + y), z (x +y) ) , and S defined to be the part of the plane z=1 lying between the curves y=x and y=x3 in the positive quadrant (x≥0, y≥0).​​ Assume n is directed in the positive z direction.
2. 
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=(z, 2 y, 2 x), and S is the part of the plane z = 1- x - y lying in the positive octant x≥0, y≥0, z≥0, with the normal pointing upward. Although this surface is not curved, one can still use the equation on page 35, with variables x and y as surface parameters:
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Where rs(x, y) is the position vector describing the surface. 
3. 
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=(z y,−z x, x2+z), and S is the part of the paraboloid z+x2+y2=1 lying above the z=0 plane, with the normal pointing upward. You may use polar coordinates if you like. 
4. 
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=(y, x, ex y), and S is the side of the cylinder x2+y2=1 lying between the planes z=0 and z=1 in the positive octant x≥0, y≥0, z≥0, with the normal pointing outward. Use variables y and z to parametrize this curved surface. Don’t be scared of square roots: everything simplifies in the end.

5. In this exercise you will verify the following relationship between divergence and the integral over a closed surface which holds for a field with a constant value of divergence (cf. Eq. 3.14):
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      Where V is the volume enclosed by the surface S
A. Prove the above formula for a field 
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=(x, y, x), and the surface of a unit cube given by 0≤x≤1, 0≤y≤1, 0≤z≤1. Note that this integral can be calculated as a sum of six surface integrals corresponding to the six faces of the cube (see Problem 2.6 on p. 43 if in doubt)

B. Prove the above formula for a field 
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=(y, x, x), for the same unit cube as in A.
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