Problem Set #3
Due: 26 September 2007

1. (a) Show that the path : R\ {0} — R?® given by J(t) := 7+ In|t| 7+ 1k is a

flow line of the vector field F: R? — R3 defined by F(z,y,2) := 227+ 27— 2°k.

(b) Find the flow lines of the vector field G: R? — R2 given by G(z,y) := 27+ 2y7.

2. For a vector field F': X C R? — R?, show that V - (V x F) = 0; in other words, the
curl of a vector field is incompressible.

3. Find a vector field F: R3 — R3 such that V x F = 27— 37+ 4k.

Hint. Try F := @ x 7 where ¥ € R3 is a fixed vector and the vector field 7: R3 — R3
is given by 7(x,y, 2) = 2T+ yJ+ zk.
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