
Math 303, Worksheet #11 Name:
Fall 2008

In order to integrate over a a 3d region described in spherical coordinates, we need to find
the volume element, shown below.

While this is not a box, it’s volume can be approximated by taking the product of it’s
edges, labeled a, b and ∆ρ:

∆V ≈ ab∆ρ

So we will know the volume element if we can compute a and b.

1. Use the arclength formula, s = rθ to compute a.



2. Using the image below, find a formula for r in terms of ρ and φ.

3. Now use the image below and the arclength formula again to find b.

4. Putting this all together, ∆V ≈ ab∆ρ =

5. Use the volume element to set up the integral of a function f over the region described
by −1 ≤ ρ ≤ 1, 0 ≤ θ ≤ π
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