THEY MUST BE
DEMOLISHING THE oLD
PHYSICS LAB.

MIDTERM EXAM

PHYSICS 104A, FALL 2018
MATHEMATICAL PHYSICS

Please provide complete solutions
which show all the work from which
your answers come.

[1.] Compute In(24 — 73).

[2.] (a) Compute the eigenvalues and eigenvectors of the matrix,

—_

8 12
2

1
0 0

—

M =

-~ O O

What relation do the eigenvectors have relative to each other? Does the form of M have
anything to do with your answer?

[3.] Consider the force
F= 4y% — 2:1:3

Compute the integral of F' from (0,0) to (1,2)

(a) along the path y = 2z; and

(b) along the path y = 222

Describe any relevant general theorem which provides insight into your results.

27 do .
/0 54 4cosf
[5.] (a) State De-Moivre’s theorem.
(b) What is the basic idea behind proving it?
(c) Use De-Moivre’s theorem to prove cos(28) = cos?§ — sin?é.

[4.] Compute

[6.] You were listening to the election news on Wednesday, and the television announcer as-
serted that the entire population of Florida had promised to vote completely randomly, with
probability p = 1/2 for Democrat Andrew Gillum and ¢ = 1/2 for Republican Ron DeSantis.
The final vote was 2,100, 000 to 1,900, 000. How likely is it the people of Florida kept their
promise? Explain. (I expecting just 2-3 sentences here which enunciate an important general
principle and then show how it applies to this situation.)
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