PHZ 3113, Problem Set No. 10. Due Wed., Mar. 25, 2009.

Problem 1
(a)
Rewrite Eq. (2.30) of Ch. 2,
dr = @dQI + @dqQ + @d%
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and similar for differentiation of y and z with respect to the coordinates ¢;, g2, and

g3 as a single matrix equation

|dx) = J|dq)

where the matrix J is a matrix of derivatives known as the Jacobian matrix. Show
that
(dx|dx) = (dq|Gldq)

with the metric matrix G having elements g¢;; given by Eq. (2.32).
(b)
Show that

|J|dq1 dqz dgs = dx dy dz

with |J| the usual Jacobian determinant.
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