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Introduction Problems
EXERCISE SHEET 1*

Deadline: Sheet to be turned in by Friday 26 of October 2018 by 12 pm in the mailbox next
to PH3218.

1 The symbol ¢;j;
(a) Express €51, in terms of a determinant. Hint: Use Leibniz’ formula:
3
det M = Z sign o H My
o€Sp i=1

(b) Show that
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5mp 5mq 5mn

2 Vector analysis and Gaufl theorem

Show that
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3 Taylor-Series

Expand the following scalar fields in their Taylor expansions around 7 = 0:
(a) @(7) = " for k a constant vector. Do the expansion to arbitrary order.

(b) @(F) = |7 — 7|*/2, with 7 a constant vector. Expand up to second order.

4 Flux of vector fields

Compute the flux produced by the following vector fields across the surface of a sphere of
radius R:

(a) (") = 3%,
@)

v) ) = =t
(¢) a(r) = (3z,x,2y).
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