Math 335-002
Homework #12
Due date: May 2, 2005
Please show all work in detail to receive full credit. Late homework is not accepted.

1. Find the conductivity tensor of a material given the following 3 measurements of current density at different values of electric field:
  j = (1.5, 0.3, 0) A/m2 when E = (3, 0, 0) V/m

  j = (0.7, 1.1, 0) A/m2 when E = (1, 2, 0) V/m

  j = (0.5, 0.1, 1.2) A/m2 when E = (1, 0, 2) V/m
Conductivity tensor σ i k is defined by: ji = σ i k E k
Hint: proceed one step at a time. First, determine some elements of σ i k using the first measurement, then use these results along with the second measurement to determine three more elements, and finally determine the remaining elements from the 3rd measurement, using the results of the first two steps. Units of σ i k are (A/m2)/(V/m)=A/(V∙m)=S/m.
2. Show that a rotation around the z-axis by π/4 diagonalizes the conductivity tensor in problem 2. To do this, write down the matrix L that describes this rotation (see below), and use the matrix form of tensor transformation rule to find σ′: σ′ = L σ LT. Can you sketch or describe how the layers are oriented with respect to the old and the new coordinate systems?


[image: image1.wmf]cossin0

()sincos0

001

z

L

ff

fff

æö

ç÷

=-

ç÷

ç÷

èø


3. Calculate the tensor of inertia of a sphere of radius a and uniform mass density ρ. Use spherical coordinates. Note that the off-diagonal elements are zero, as in the case of a cube (see Example 7.9 on page 128).
4. Problem 7.17, page 130 (make sure to fill in the missing intermediate step in the derivation given in the back of the book).
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