Part I Problems and Solutions

Problem 1: Write each of the following functions f(t) in the form
A cos(wt — ¢). In each case, begin by drawing a right triangle.

a) 2cos(3t) + 2sin(3t)

b) V/3cos(mt) — sin(rt)

c) cos(t — %) +sin(t — §)

Solution: a) Here, our right triangle has hypotenuse 2v/2, s0 A = 2/2. Both summands
have circular frequency 3, so w = 3. ¢ is the argument of the hypotenuse, which is 77/4, so

f(t) = 2v2cos(3t — 7/4).

b) The right triangle has hypotenuse of length \/ (v/3)2+ (—1)2) = 2. The circular fre-
quency of both summands is 77, so w = 7. The argument of the hypotenuse is —7t/6, so
f(t) =2cos(mtt + 711/6).
¢) Similar to (a), with 3t replaced by t — 7r/8:

f(t) = V2cos(t — /8 — m/4) = V2 cos(t — 3F).

Problem 2: Find [ ¢**sinx dx by using complex exponentials.
Solution:

e2H)¥ = 2% (cos x + i sin x)

¥ sin x = Im (¥
/e(2+i)xdx _ L i
241
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5 (er cos x + ie** sin x)

We want just the imaginary part; multiplying out and collecting the coefficient of i then
gives

/ezx sin x dx = e** <§sinx — ;Cosx)
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