
PHYS 58F HWA2. Due Th Mar 3’rd at lecture hours.

1. Solve problems 3.1.7,8,9.
2. Read section 3.2 (start by reading 3.1.11) on induced metrics and solve
problems 3.2.2,3,4,8.
3. In addition to the above consider an embedding of S1 into R2 and find the
induced metric on S1 due to the standard metric on the Euclidean plane.
4. Consider R2 with the special relativistic metric η (the Minkowski space M)
given as

η = ηijdx
i ⊗ dxj = dx1 ⊗ dx1 − dx2 ⊗ dx2

Now perform a map from S1 to this space, as if you would do to ordinary
Euclidean plane, and find the induced metric on S1. In some regions for the
co-ordinate on S1 which we shall call φ the metric will be positive and in some
regions it will be negative. Try to make a connection to the space-like, time-like
and null intervals in special relativity.
5. Now consider the map from T 2 ≈ S1 × S1 to M×M generalizing the above
example. Find the metric induced on the Torus. Note that in M×M there will
be 2 minus signs in the metric. Compare this to one of the previous questions.
6. Now consider a light source sitting at the origin at R2, for our purposes these
are rays coming out of origin. Assume one is to walk in such a way that the
direction of the walk always has constant angle α in relation to the outcoming
rays. Show that this results in a spiral motion away or toward the origin. Try
to use the notation we are using thus far in defining vectors and their integral
curves. After that make a point on why moths would tend to fly near an artificial
light source at night. Do you think they are in ”love” with the light now?
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