
Math 32 Worksheet 10 Name:

Be sure to show all your work. ?STAPLE? your hand-in.

1. Below is a function f with its first and second derivatives simplified.

f(x) = xe−x
2

f ′(x) = (1− 2x2)e−x
2

f ′′(x) = −2x(3− 2x2)e−x
2

Find the following information about f , if they exist:

(a) The domain

(b) The y-intercept

(c) The x-intercepts

(d) Horizontal asymptote(s)

(e) Vertical asymptote(s)

(f) Local minima and maxima

(g) Inflection Points

(h) Absolute minima and maximia

(i) Intervals where f(x) is increasing

(j) Intervals where f(x) is concave up

2. An island is 3.5 miles from the nearest point on a straight shoreline: that point is 8 miles
from a power station. A utility company plans to lay electrical cable underwater from the
island to the shore and then underground along the shore too the power station. Assume
that it costs $2400/mi to lay underwater cable and $1200/mi to lay underground cable. At
what point should the underwater cable meet the shore to minimize the cost of the project?

3. On a previous worksheet, we looked at the growth rates of specific functions; now we can
make ideas from that problem more precise. We will now look at classes of functions. To
compare the growth rates of two functions f(x) and g(x), you can take the ratio f(x)

g(x) and
find the limit as x→∞. Use this to show the following:

(a) For a and b both greater than 0, eax always grows faster than xb.

(b) For a and b both greater than 0, xa always grows faster than (ln(x))b.

4. Show that eπ > πe by finding the max of the function f(x) = x1/x. (Hint: Take the natural
log of f(x) and find the max of that function. What is the max? What is f(π)?)


