Math 335-002
Homework #3
Due date: February 10, 2005

Please show all work in detail to receive full credit. Late homework is not accepted.
1. Show that the vector field 
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) = (cos x cos y, −sin y sin x+ z2, 2 z y) is irrotational. Therefore, it is conservative, and can be written as 
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. Find the potential of this field, f (
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), by integration, as we did in class (see Example. 3.6 on page 52).

2. Find the Laplacian of the scalar field  f (
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) that you found in problem 1 above.

3. Find the divergence, the curl and the Laplacian of the vector field

 u(
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) = (cos(x z),  y2 (1 + z),  y2)
4. Find the Laplacian of a scalar field f(
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) = exp( r ), where r is the length of the position vector: r = 
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5. Find the divergence and the curl of a vector field  
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, where 
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is the position vector, and r = 
[image: image12.wmf]||

r

r


6. We proved in class that
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. Use this fact to prove that 
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 (Hint: if it seems too easy, you are on a right path).

7. The second derivative test for local extrema of a two-dimensional scalar field f(x,y) involves calculating the gradient and the Laplacian of the field, as well as the quantity called the discriminant, denoted D:
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If 
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=0, D>0, and 
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>0, the point is a local minimum

If 
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=0, D>0, and 
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<0, the point is a local maximum

If 
[image: image20.wmf]f

Ñ

r

=0, D<0, the point is a saddle point

Classify all critical points (
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=0) of the scalar field f(x, y) = (x2-4)2 + y2 by examining which of these three sets of conditions are satisfied at each point.
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