Math 335-001

Homework #11
Due date: December 7, 2005
Please show all work in detail to receive full credit. Late homework is not accepted.

1. If u=(u1, u2) is a 2-dimensional vector, prove that w=(-u2, u1) is also a vector. Do not use suffix notation for this problem; instead, find explicitly how the coordinates of w are transformed by a coordinate system rotation through angle θ, and compare with the vector transformation rule (see example 7.3 on p. 118 if in doubt).
2. If u is a vector field and f is a scalar field, prove that u∙
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f is a scalar. Use suffix notation.
3. Problems 7.6 and 7.9 on page 121
4. As we learned, in suffix notation matrix multiplication C = A B can be written as C i j = A i k B k j.  Use this fact to show that the rank two tensor definition T′ i j = L i k L j l T k l can be written in matrix form as T′ = L T LT 
5. Consider a layered material with the conductivity tensor 
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 (in conductivity units of S/m). Show that a rotation around the z-axis by π/4 diagonalizes this conductivity tensor. To do this, write down the matrix L that describes this rotation (it was given in the lecture), and use matrix multiplication 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?
6. Problems 7.11 and 7.12 on p. 130.
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