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Q-1) Find the interval of convergence of the power series
∞∑
n=1

(−1)n
(x− 3)n

n 7n
.

Q-2) Find the exact sum of the series
∞∑
n=0

(n+ 1)(n+ 2)

3n
.

Grading: 5+5=10 points

Solution: Grader: emre.baran@ug.bilkent.edu.tr

(1) Here cn =
(−1)n

n 7n
, and

1

R
= lim

n→∞

∣∣∣∣cn+1

cn

∣∣∣∣ = lim
n→∞

n

7(n+ 1)
=

1

7
.

Hence the radius of convergence is 7.

The end points are x = −4 and x = 10.

When x = −4, the series becomes
∞∑
n=1

1

n
and diverges since it is the Harmonic Series.

When x = 10, the series becomes
∞∑
n=1

(−1)n

n
and converges since it is the Alternating Harmonic

Series.

Therefore the interval of convergence is (−4, 10].

(2) We start with
1

1− x
=

∞∑
n=0

xn, for |x| < 1.

We take the derivative of both sides
1

(1− x)2
=

∞∑
n=1

nxn−1 =
∞∑
n=0

(n+ 1)xn, for |x| < 1.

One more derivative gives

2

(1− x)3
=

∞∑
n=1

n(n+ 1)xn−1 =
∞∑
n=0

(n+ 1)(n+ 2)xn, for |x| < 1.

Now put x = 1/3 into the last equality to obtain

27

4
=

∞∑
n=0

(n+ 1)(n+ 2)

3n
.


