Math 335-001

Homework #3
Due date: September 28, 2005

Please show all work in detail to receive full credit. Late homework is not accepted.
1. Find the gradient of the scalar field f(x, y, z) = cos(x) exp( y + x) + z. Calculate approximately the value of the field at point δ
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= (0.1, 0.2, 0.5) using the linear approximation for the field around the origin
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Compare with the exact value f(δ
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). Calculate the directional derivative of this field in the direction of vector δ
[image: image4.wmf]r

r

, and evaluate it at the origin (if in doubt, see Example 3.3 on page 48). 

2. Find the minimum of the scalar field f = x ln x + y2 + y (1 – z)2 by solving 
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. Show that Δ f > 0 at the minimum.

[ Note that these two conditions are necessary but not sufficient to prove a point is a minimum; full second derivative test is simple but beyond the scope of this course: see http://mathworld.wolfram.com/SecondDerivativeTest.html ]
3. Find the divergence, the curl and the Laplacian of the vector field

 u = (sin(x y z),  y + x z, x2)

4. Show that the vector field V = (cos x sin y + 2 x, sin x cos y, 0) is irrotational. Therefore, it is conservative, and can be written as V = grad f. Find the corresponding potential function f  by integration (see Example 3.6 on page 52).
5. Find the equation of the plane which is tangent to the surface x2 y + x y z + z3 = 3 at point (1, 1, 1)
6. Problem 3.16 on p. 64
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