Math 335-005
Homework #5
Due date: March 3, 2006
Please show all work in detail to receive full credit. Late homework is not accepted.
1. Use suffix notation to show the following (here f  and g are scalar fields):
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2. Problem 4.16 on page 82 (Laplace’s equation is 
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φ=0)
3. Use suffix notation to prove the following product rule (see Eq. 4.33):
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4. Calculate the line integral of a vector field 
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=(y, -x2, 0) over the following curves connecting points A=(0,0,0) and B=(1,1,0):

a. A horizontal line connecting point A and point (1,0,0) plus a vertical line connecting point (1,0,0) and point B.

b. A straight diagonal line connecting points A and B
c. A segment of a cubic curve y=x3 connecting points A and B

Compare the three results. Is 
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 a conservative vector field? Calculate the curl of 
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 to check your conclusion. 

5 Find the line integral of the vector field 
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=(x, y, z1/2) along the curve given by x=t2, y=et, z=e2t, for t varying from 0 to ln(2) (if in doubt, see problem 2.3 on p. 31).

6 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 parabola y=x2, for x varying from 1 to e. Compare this value with the difference in potential energy between the endpoints of the curve, φ(B)-φ(A).
7 Calculate the line integrals of two vector fields, 
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=(y, -x, 0) and 
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=(y, x, 0), around the circumference of the circle with a radius of one, parametrized by the angle: x=cos θ, y=sin θ, 0≤ θ≤2π. For each of the two fields, verify the version of equation 3.20 that holds for fields with a constant value of the curl: 
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where S denotes the area of the surface surrounded by the curve C (in this case, a circle), and 
[image: image34.wmf]n

r

 is the vector normal to this surface.
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