Calculus II Section 4-16: Taylor Series

Question 10

Use complex exponentials to find the first four nonzero Maclaurin terms of e” cosx. Give a general
coefficient formula and state the convergence domain.
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Calculus II Section 4-16: Taylor Series

Question 10 — Solution
Step 1: Encode the product as a real part.

e’ cosz = Re (e:”eix) = Re (e(lﬂ)z) )

Step 2: Expand the complex exponential.
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so the real coefficient of ™ is Re((1 +4)")/n!. Since 1 + 14 = /2e"™/4,
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Step 3: Extract nonzero terms.

The 22 coefficient vanishes. The first four nonzero terms are
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The factorial denominator gives infinite radius, so the series represents the function for every real x.
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