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1. (5pts) Determine the radius and interval of convergence of the power series.

∞∑

k=1

k

2k
(x − 2)k

Ans:

lim
k→∞

|
ak+1

ak

| = lim
k→∞

(k + 1)|x − 2|k+1

2k+1

2k

k|x − 2|k

= lim
k→∞

k + 1

k

|x − 2|

2

=
|x − 2|

2

By Ratio Test, the series converges for |x−2|
2

< 1 or |x − 2| < 2 and diverges for |x−2|
2

> 1 or
|x − 2| > 2 so the radius of convergence is 2.
At x = 4, the series is
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Since limk→∞ k 6= 0, by Divergence Test (kth-term test), the series diverges.
At x = 0, the series is
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Since limk→∞(−1)k 6= 0, by Divergence Test (kth-term test), the series diverges.
Therefore, the interval of convergence is (0, 4).

2. (5pts) For f(x) = sin x, find the Taylor polynomial of degree 2 expanded about x = π
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Ans:

f(x) = sin x f(π/2) = 1

f ′(x) = cos x f ′(π/2) = 0

f ′′(x) = − sin x f ′′(π/2) = −1

P2(x) = f(π/2) +
f ′(π/2)
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Write your solutions as complete as possible. Working time: 15 minutes.


