
Math 105, Section 204, Quiz 9

Wednesday, April 4
Communicating mathematics is an important skill to practice, so

simplify and justify all answers unless otherwise directed.
Show your work, and use proper notation.

If you finish early, it’s kind to your classmates to sit
quietly while they work, so they are not distracted. If
you find yourself bored, think about this review problem:

Find a function y(t) satisfying the differential equation
dy
dt = y2t + t.

Alternately, if your brain is finished for the day, colour
in this relaxing picture:



1. 5Evaluate the geometric series
∞∑
n=0

8

7n
or explain why it diverges.

Solution:
8

1 − 1/7
=

8

6/7
=

56

6
=

28

3

Marking scheme: Diverges: no partial credit. Otherwise:
Factoring out the numerator: 2 pts
Final answer: 3 pts

2. 5The partial sums of a series
∞∑
k=1

ak are given by SN =
N∑
k=1

ak =
5N2

3N2 + 1
.

(a) Evaluate lim
N→∞

SN .

Solution: SN = 5N2

3N2+1
is a rational function, and the degree of the top and the bottom is the

same (they’re both quadratic). So, as N grows, SN approaches 5
3
.

Marking scheme: 1 point

(b) Does
∞∑
k=1

ak converge or diverge? Justify.

Solution: By definition, that series is equal to lim
N→∞

SN . We just found that that limit exists,

so by definition, the series converges. (If the limit hadn’t existed, the series would have
diverged.)
Marking scheme: 2 points; no points without decent justification

(c) Does
∞∑
n=1

5n2

3n2 + 1
converge or diverge? Justify.

Solution: In part (a), we found that the terms being added have a limit that is not 0. So, it
diverges by the divergence test.
Marking scheme: 2 points (no points without decent justification)

Solution: Remark: the purpose of this question is to test your understanding of sequences and
series: how is a series defined, and what is the difference between a list of numbers, and a sum of a
list of numbers. If these problems are confusing to you, go back through the notes where everything
is defined, and makes sure you understand the definitions :)

3. Double or Nothing (optional)
Pick one of the two questions on this quiz, and write its number in the box. Full marks (5 points) will
be doubled; partial credit (<5 points) will be deleted. The purpose of this question is to encourage
you to develop self-reliance in evaluating your understanding.
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