SP352 Test #1 Name:

No notes or calculators permitted. Show all work.
Do your work on separate paper and staple to this sheet.
Do not discuss this test with anyone until both sections have completed it!
This exam will be graded out of 17 points, so it is possible to get over 100%.

1. [3 pts] Test the following set of three vectors for linear independence in 3D:
A=3i+2j+k
B=2i+j+2k

C=14i+3j

2. [10 pts] Find the Fourier series in sigma form for a unit-amplitude symmetric triangle wave of
period T by explicitly integrating by parts. (For full credit, explicitly write out what you are
substituting for # and v in the integration by parts.) Write the final answer as a sum over m
running over EVERY integer from O to . Start by drawing a graph and using it to find a formula
for f(¢) from O to 772. Explicitly evaluate any trigonometric functions involving 7.

3. Consider the following distribution of two negative and two positive point charges, where the
y-axis points into the page:

e

(a) [6 pts] What are the monopole, dipole, and quadrupole moments? Express the dipole moment
in vector form, and the quadrupole moment in the form of a 3 X 3 matrix.

(b) [4 pts] Write out the expansion of the potential up to and including the second order
(quadrupole) term. Use ONLY the following symbols in your final answer: k, ¢, a, x, y, and z.
(Note carefully: do NOT include spherical coordinates such as r in your final answer.)
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