Math 335-001

Homework #8
Due date: April 7, 2005
Please show all work in detail to receive full credit. Late homework is not accepted.
1. Problems 5.8, 5.10, 5.11 on p. 98.
2. Prove the Green’s theorem 
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 for the particular case of a square surface given by 0≤x≤1, 0≤y≤1. To do this, break the surface integral into two parts, and carry out one integration (either dx or dy) in each of the two terms; you will obtain the line integral on the right-hand side.

3. Verify the Stokes theorem 
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 by calculating both the surface integral and the line integral for the vector field u=(0, x2, 0), with surface S given by z = 1 – x – y, with constraints x≥0, y≥0, z≥0.
4. Verify the Stokes theorem for the vector field u = (-y3, 0, 0), with surface S equal to the disk with unit radius 1:  x2 + y2 ≤ 1. Use polar coordinates for both the line integral and the surface integral.
5. Verify the Stokes theorem for the vector field u = (0, x, 0), with surface S given by a ring with inside radius of 1 and the outside radius of 2. In this case the line integral consists of integration along two concentric circles that are the boundaries of the ring. Note that the integral along the internal circle should run in the clockwise direction (the surface should be on the left with respect to the direction of integration for both line integrals). To understand why, recall the proof of the Stokes theorem.
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