
Name: Math 1B Quiz #4 Section:

Each problem is worth 3 points. Show all your work to receive full credit. Simplify your answers completely.

1. True or false: If the sequence an diverges and the sequence bn converges to 0, then the sequence anbn diverges.
(If true, say why. If false, give a counterexample.)

The statement is false. Intuitively speaking, the divergence of an might be because it approaches ±∞, or it
might be because it jumps around but has no single limit.1 In the former case, it can still be the case that an
“approaches ∞ slowly” while bn “approaches 0 very quickly”, so that anbn converges: for an explicit example,
consider an = n and bn = 1/n100: then anbn = 1/n99, which certainly converges. In the latter case, if for
instance an = (−1)n, then anbn → 0 regardless of the “speed” of convergence of bn.

2. True or false: If

• the sequence an converges,

• the sequence bn is monotonically increasing, and

• bn ≤ an for all n,

then the sequence bn converges. (If true, say why. If false, give a counterexample.)

The statement is true. Note that bn must be bounded above by L = limn→∞ an. (Otherwise, say bN > L for
some N . Let’s write ε = bN − L > 0 for the difference. Then, for all n ≥ N , an ≥ bn ≥ bN , so an − L ≥ ε.
But this is impossible if the sequence an is to converge to L.) So bn is a monotonically increasing sequence
with an upper bound, so it must converge.

3. Determine whether the series

∞∑
n=1

e2nπ−n−7 is convergent or divergent. Justify your answer.

We can rewrite the nth term of this sequence as

e2nπ−n−7 = (e2)n · (π−1)n · π−7 =
1

π
·
(
e2

π

)n

.

So this is a geometric series, with ratio r = e2/π > 1, so it diverges.

1There are other, more complicated possibilities too, but these are the simplest examples of divergent sequences that we generally
encounter.
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