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WEEK 7 DIFFERENTIAL EQUATIONS QUIZ
PSAM, Fall 2018

• This quiz is an opportunity for you to demonstrate your personal understanding of
program material. No collaboration is allowed.

• This quiz is closed-book and closed-notes, except that you may use your personally
prepared 3 inch by 5 inch notecard.

• Show your work and explain your reasoning; you’ll be evaluated on the clarity of
your work and the completeness (and correctness) of your solutions.

• You have 30 minutes to work this quiz. Please work in the space provided; use the
backs of the pages if you need more room. If you have a question, please ask it!

1. Write the equation of a sinusoidal wave with wavelength 10, amplitude 1
2 , and velocity

π.

2. Find the average value of (cos 2x+ sin 3x)(cos 2x+ sin 2x) on the interval [−π, π].

3. Use Euler’s formula to derive a formula for sin(α + β) in terms of sinα, sinβ, cosα,
and cosβ.
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4. Let f(x) be the periodic function with period 2π given by

f(x) =


−1 if −π < x < 0
0 if 0 < x < π

2
2 if π

2 < x < π

(a) If we evaluate the Fourier series expansion of f(x) at x = π, what value will
we get and why? (Note: you do not need to find the Fourier series in order to
answer this question.)

(b) Compute a0 in the Fourier series expansion of f(x).

(c) Compute a5 in the Fourier series expansion of f(x).

(d) Compute c5 in the complex form of the Fourier series expansion of f(x).

Bonus. (Optional; work on this only if you have extra time at the end.) What is ii?
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