Questions about the practice exam or anything else?

More on the Divergence Theorem

Group Work: Use the Divergence Theorem to evaluate the integral ((S=(B (x + y2 + 2z) dS, where B is the solid ball x2+y2+z2 ( 4.  [Put this on board so students can copy it.]

If you finish early, see if you can find another route to your answer, via symmetry arguments.

..?..

..?..

To apply the Divergence Theorem, we need to guess a vector field F such that F ( n = x + y2 + 2z.  

Set F = Pi + Qj + Rk.  

Since the outward unit normal on S is n = ½ (xi + yj + zk), we have F ( n = ½ (Px + Qy + Rz) = ½ Px + ½ Qy + ½ Rz, so its natural to take ½ Px = x, ½ Qy = y2, and ½ Rz = 2z; i.e., P = 2, Q = 2y, and R = 4.  

So one natural choice is F = 2i + 2yj + 4k.  

Then (( F = 2 and ((S (x + y2 + 2z) dS = (((B 2 dV = (2)(4/3)((2)3 = (64/3)(.  

Did anyone see a way to expedite the computation through the use of symmetry principles?

..?..

..?.. 

Alternative analysis: By symmetry, ((S x dS and ((S z dS vanish, so ((S (x+y2+2z) dS = ((S y2 dS.  

But symmetry also gives ((S y2 dS = (1/3) ((S x2+y2+z2 dS = (1/3) ((S 4 dS = 4/3 Area(S) = (4/3) 4((2)2 = (64/3)(.

(“A mathematician is someone who works hard at being lazy.”)
