Math 335-001

Homework #5
Due date: October 12, 2005

Please show all work in detail to receive full credit. Late homework is not accepted.
1. A vector field u(r) is called solenoidal if 
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∙ u = 0. Solve the problem 4.16 on page 82.
2. Problem 4.18 on p. 82

3. Consider a conservative force F = −
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φ with a potential energy φ given by φ= −ln(x y). Use line integration to calculate the work done by this force along the cubic curve y=x3, for x varying from 1 to e2. Compare this value with the change in potential energy between the endpoints of the curve. 

4. Find the line integral of the vector field u=(x1/2, y, z) along the curve given by x=e2z, y=ez, for z varying from 0 to ln(2) (if in doubt, see problem 2.3 on p. 31).

5. Evaluate the line integral 
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 where F = (10y, 4z2, 4x), and the curve is given by x=t3, y=t2, z=t, with t varying from 0 to 1. It is easy to see that this curve joins the points (0, 0, 0) and (1, 1, 1). Repeat the integration along the straight line joining these two points. Is F a conservative vector field? 

6. Repeat problem 7 for a vector field F = (3z2+6 xy2, 3 y x2, 9 z x), and a curve C given by x=t, y=t2, z=t, with t varying from 0 to 1.
7. Calculate the line integral 
[image: image4.wmf]C

Fdr

×

ò

Ñ

 of a vector field F = (2z5, -x2, x2z) around the perimeter of the square with vertices (1, 1, 3), (-1,1,3), (-1,-1,3) and (1,-1,3), oriented counterclockwise about the z-axis. To do this, calculate the integrals along each of the four edges, and sum up the results. It will be helpful to draw this square before integrating. Note that the square lies in the z=3 plane, which further simplifies the problem.
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