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1.6.2. Curl and divergence

Show that the curl and the divergence of a vector field transform as a pseudovector field and a
scalar field, respectively.
(3 points)

Solution
Consider the curl of a vector field v, as defined in § 6.2:
c'(z) = €79 ux ()
The transformed curl is
d@) = erou(x)
= gk (D_l)gj Oy (D_l)n; U () by Problem 1.6.1
p (D_l)nz Op v ()
= D, (D7), @M (D7) (D7) devu(e)
= Dip (D—1)p (D_1)12j (D_1)"; gnjkaé vm(as)

= &, & (D)

= Dip (det D) oy Vm () by § 6.1 Remark 9
= (det D)D’, c*(x)

= c!(x) transforms as a pseudovector field. 2pt

Now consider the divergence

d(x) = 0 (x)

The transformed divergence is

d'(7)

0,0 (%) = (D7), 9,D" " ()
(D7), (DT)7Y), 90t (@)
5kj8jvk(x) = " ()

= d(x) transforms as a scalar field. 1 pt



