Math 335-001

Homework #8
Due date: November 9, 2005
Please show all work in detail to receive full credit. Late homework is not accepted.
1. Problem 5.3 on page 90.
2. Verify the Stokes theorem 
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 by calculating both the surface integral and the line integral for the vector field u=(y2, x2, z), with surface S given by z = 1 – x – y2, with constraints x>0, y>0, z>0.
3. Verify the Stokes theorem for the vector field u=(-y2, x2, 0), with surface S equal to the disk with unit radius, x2 + y2 ≤ 1. Use polar coordinates for both the line integral and the surface integral (the elementary surface area differential in polar coordinates is given by dS=h R h φ dR dφ=R dR dφ)
4. Use cylindrical coordinates to calculate the mass of the part of the cylinder x2 + y2 ≤ 1 lying in the region 0<z<1, x<0, with the mass density function given by ρ = 2 z2 x2
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 [Hint: begin by converting the density function into cylindrical coordinates: ρ(x, y, z) →ρ(R, φ, z)]
5. Problem 6.5 on p. 113. Make sure to sketch a picture of the object.

6. Use spherical coordinates to calculate both the mass of the part of the sphere x2+y2+z2 ≤ 1 satisfying 0<θ<π/3, with the mass density function given by ρ=2 x y z.
7. What is the volume and the surface area of the object in problem 6? When calculating surface area, take into account both surfaces, r=1 and θ=π/3.
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