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HWH# 7

Problem 1.

Use the Divergence Theorem to calculate the flux of the vector field v(x,y, z) = (23, y3, 2°)
through the unit sphere.

Problem 2.
Calculate the flux of the vector field v(x,y, 2) = (z,y, z) through the outwardly oriented
surface obtained by removing the cube [1, 2] x [1, 2] x [1, 2] from the cube [0, 2] x [0, 2] x [0, 2].

In the problems 3.-5. find a vector field v in R® whose divergence is given by function f:
Problem 3.
fle,y,z) =1
Problem 4.
fla,y,z) = 2%y
Problem 5.
fla,y,2) = Va2 + 22
Problem 6.
Let S be the surface obtained by rotating the curve
{ T = cosu, B
z = sin 2u,

around the z-axis. Find the flux of the vector field v(x,y, z) = (0,0, z) through S.

<u<

bo |
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Problem 7.
Find the volume of the region inside S, where S is the surface from Problem 6.

Problem 8.

Evaluate the flux of the vector field v(z,y,2) = (z + y, 2%, 2?) through the hemisphere
{22 +9y* + 22 =1, 2z > 0} (note that the surface is not closed!).



Problem 9.

Consider a surface S = {22 +y? 4+ 2% — 2zyz = 1, |z| < 1,]y| < 1,]z] < 1}. Prove that the
flux of the vector field v(z,y, z) = (z,y, z) through S is equal to the flux of the vector field
w(x,y,z) = (x —sinysin z, cosy + sin z, (2 + siny)z) through S.

Problem 10.

Let Sc be the compact connected component of the set {22 +y? + 2% — 22yz = C}, C €
(0,1). Suppose that C* is such that the volume of the region inside of S¢- is equal to 1/10.
Evaluate the integral

22 +y? + 22 — 3zyz

dA
sen V(@ —y2)2 + (y — 22)2 + (2 — 2y)?




