
1. You’ve shown that
∞∑

k=1

k

ek2 converges.

Let S =
∞∑

k=1

k

ek2 .

1.1 Use the integral test to find lower and upper limits for the value of S .

Integral test =⇒
∫ ∞

1

a(x) dx ≤
∞∑

k=1

ak ≤ 1 +

∫ ∞
0

a(x) dx .

Since we found that

∫ ∞
1

xe−x2

dx =
1

2e
,

∫ ∞
1

xe−x2

dx ≤ S ≤ a1 +

∫ ∞
1

xe−x2

dx

1

2e
≤ S ≤ 1

e
+

1

2e
=

3

2e
0.184 ≤ S ≤ 0.552

Math 104-Calculus 2 (Sklensky) Solutions to Today’s In-Class Work November 6, 2009 1 / 1



1.2 Find a number N such that the partial sum SN approximates the sum
of the series within 0.001.

Need RN =
∞∑

k=N+1

≤ 0.001 .

Since RN ≤
∫ ∞

N
a(x) dx , suffices to find N so

∫ ∞
N

a(x) dx ≤ 0.001.∫ ∞
N

xe−x2
dx ≤ 0.001

−1

2
lim

R→∞
e−x2

∣∣∣∣R
N

≤ 0.001

e−N2

2
≤ 0.001

e−N2 ≤ 0.002

−N2 ≤ ln(0.002)

N2 ≥ − ln(0.002)

N ≥
√
− ln(0.002) = 2.49

Thus
3∑

k=1

k

ek2 is within 0.001 of
∞∑

k=1

k

ek2 .
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