
Exam 4

Name:

Each problem is worth the indicated number of points. Work four of the first six
problems and one of the last two; you may solve one additional problem for extra
credit (if you work more than six, I will only grade the first six). Show all your work
for full credit (excluding arithmetic); numerical or graphical estimates are
unacceptable unless specifically requested.

1. (15 pts) Use Newton’s method to approximate 3
√

2. Show your initial guess x0, show
how x1 is calculated from x0, and then show each consecutive xn until the method
converges to the maximum accuracy supported by your calculator.



2. (15 pts) Find

lim
x→0

(ex − 1)3

x3

3. (15 pts) Find

lim
x→0+

(
1

x
+ ln x

)



4. (15 pts) Find

lim
x→0+

(
1− x5

)(1/x5)



5. (15 pts) Graph f(x) = ln (2x2 + 8) by hand. Show the computation of all intervals
of increase/decrease, concavity, local extrema, and inflection points.



6. (15 pts) Show that the area of a rectangle with fixed perimeter P is maximized
when the rectangle is a square.



7. (40 pts) Suppose Bobbi and Drew want to upgrade their model train set with
artificial terrain. They have decided the track should be in the shape similar to a
figure-8 with two semicircles at each end connected by two straight segments that
cross over each other with a bridge.

If they can only afford 250 square feet of terrain but already have all the necessary
track segments (which may be assumed to have negligible width), determine the
dimensions of the terrain that will maximize the length of the straight segments of
the track.



8. (40 pts) Consider a triangular pyramid with equilateral base contained inside a
sphere of radius R. Show that the largest such pyramid is a regular tetrahedron (i.e.
a triangular pyramid for which all edge lengths are equal). Use the facts that the
volume of any pyramid is V = 1

3
AH (where A is the area of the base and H is the

height), and that the length of a chord through an angle θ in a circle of radius r is
given by C = 2r sin θ

2
.


