
Douglass Houghton Workshop, Section 2, Thu 9/22/16

Worksheet Fluffernutter

1. Jade is studying another population of sea lions in California.
Suppose that the population changes according to the rule:

P (n+ 1) = .75P (n) + 200

where P (0) is the population in 2016, P (1) is the population
1 year later, etc.

(a) Make up a (short) story about sea lions that yields that formula as the result.

(b) Suppose there are 320 sea lions in 2016. What will happen in the long run?

(c) Suppose instead that there are 800 sea lions in 2016. Now what happens?

(d) A population is in equilibrium if it stays the same from year to year. Is there
an equilibrium number for this population?

(e) Explain these results pictorially by drawing the graphs of y = x and y = 1.5x−200.
Start at (200, 200), go down to the other graph, and then over to y = x. That’s
the new population. Repeat. Then start at 800.

2. What’s the deal with these pictures? What are they good for?
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3. (This problem appeared on a Fall, 2005 Math 115 Exam) Suppose

f(x) =

{

esin(x) if x < π

2

kx if x ≥ π

2

(a) If f is continuous, what is the value of k?

(b) Compute the average rate of change of f between x = 1.5 and x = π

2
.

(c) Compute the average rate of change of f between x = 1.57 and x = π

2
.

(d) Do you think f is differentiable at x = π

2
?



4. Istvan has noticed that his tastes changed over the last year. A year ago he spent about
15 hours a week studying astronomy, and 10 hours re-learning Hungarian. Gradually
school took over his life, and though there have been some ups and downs in his
schedule, the general trend is that he’s spent less time per week on both. Now, 52
weeks later, he spends only 3 hours a week studying astronomy and 5 hours a week
re-learning Hungarian.

Let F (t) be the number of hours Istvan spent studying astronomy in week t, and let
G(t) be the number of hours he spent re-learning Hungarian. Assume F (t) and G(t)
are continuous functions of time.

(a) What does it mean for a function to be continuous?

(b) Are F (t) +G(t), F (t)−G(t), and F (t)G(t) continuous?

(c) Use one of the functions in part (a) together with the Intermediate Value Theorem
to show that at some time in the last year, Istvan was spending the same amount
of time studying astronomy and re-learning Hungarian.

5. Last time we tried making fair dice of various sizes. Let’s nail down all the numbers
you can make fair dice for. Rules:

(a) All sides must be flat,

(b) It must be possible to land on all sides, and

(c) No handles (ala a dreidel).

6. (This problem appeared on a Winter, 2014 Math 115 exam) Find all vertical and
horizontal asymptotes of the graph of

g(x) =
k(x− a)(x− b)

(x− a)(x− c)2

where a, b, c, and k are constants with a < b < c < k.

7. dBase� was a database management system popular on IBM PCs back in the 80s. It
included a programming language with limited capabilities; for instance, there was no
command in the language to take the square root of a number. There were, however,
two functions called LOG(x) and EXP(x) which produced ln(x) and ex, respectively. How
could you use them to produce

√
x?


