
MATH 1230: Quiz #6 – SOLUTIONS

/4 Problem 1: Evaluate the infinite series
∞∑
n=1

2(−e)−n.

This is a geometric series:

∞∑
n=1

2(−e)−n = 2
∞∑
n=1

(−e−1︸ ︷︷ ︸
r

)n

Since |r| < 1 this series converges to

2
r

1− r
= 2

−e−1

1− (−e−1)
=
−2e−1

1 + e−1
=
−2

e + 1

/6 Problem 2: Use the ratio test to determine whether the following series converge or diverge:

(a)
∞∑
n=1

n2

2n

With an =
n2

2n
we have:/3

an+1

an
=

(n + 1)2/2n+1

n2/2n
=

1

2

(
n + 1

n

)2

so that

r = lim
n→∞

∣∣∣∣an+1

an

∣∣∣∣ = lim
n→∞

1

2

(
n + 1

n

)2

=
1

2

Since r < 1, this series converges.

(b)

∞∑
n=1

(n!)2

(2n)!

With an =
(n!)2

(2n)!
we have:/3

an+1

an
=

[(n + 1)!]2/[2(n + 1)]!

(n!)2/(2n)!
=

(
(n + 1)!

n!

)2 (2n)!

(2n + 2)!

=

(
1 · 2 · 3 · · ·n(n + 1)

1 · 2 · 3 · · ·n

)2 1 · 2 · 3 · · · (2n)

1 · 2 · 3 · · · (2n)(2n + 1)(2n + 2)

= (n + 1)2
1

(2n + 1)(2n + 2)

so that

r = lim
n→∞

∣∣∣∣an+1

an

∣∣∣∣ = lim
n→∞

(n + 1)2

(2n + 1)(2n + 2)
=

1

4
.

Since r < 1, this series converges.
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