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1. For what values of x does the series
∞∑

k=0

5e−kx2

converge, and what does the

series converge to?

∞∑
k=0

5e−kx2

=
∞∑

k=0

5
(
e−x2

)k

=
5

1− e−x2

This convergence holds for

|e−x2| < 1

e−x2

< 1

−x2 < 0

x2 > 0

|x| > 0

x 6= 0.

2. Suppose
n∑

k=1

ak = 5− 9

n
for all n ≥ 1.

(a) Find a100.

(b) If the series
∞∑

k=1

ak converges, find its sum. Otherwise, explain why it di-

verges.

(a) a100 =
100∑
k=1

ak −
99∑

k=1

ak =

(
5− 9

100

)
−
(

5− 9

99

)
= − 9

100
+

1

11
=

1

1100
.

(b)
∞∑

k=1

ak = lim
n→∞

n∑
k=1

ak = lim
n→∞

(
5− 9

n

)
= 5.


