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1. (50 points) A fourth order polynomial such as

P (x) = 27 + 5x− 13x2 − 2x3 + x4 (1)

has at most four roots for real values of x.

(a) (10 points) Generate a plot of P (x). Find the closest integer approximation for each of
the four roots.

(b) (15 points) Use Newton’s Method with each of the integer approximations from part (a)
as initial guesses to find approximations for the roots of P (x) up to 5 decimal places.
(Indicate which initial guess gave which approximation.)

(c) (15 points) Identify and explain the somewhat strange behavior from part (b).

(d) (10 points) Find an initial guess to use in Newton’s Method to calculate each of the four
roots of P (x).
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2. (50 points) The cities of Newtonsberg and Los Liebnitz are funding a join operation to build a
hydroelectric dam on the Infinite River. The Infinite river runs east to west with Newtonsberg
and Los Liebnitz located 28 miles and 8 miles to the North respectively. The two cities are 52
miles apart as the crow flies. It’ll cost $14 million dollars to build the dam itself and then a
further quarter million dollars per mile to build the transmission lines that will carry the power
generated to the cities. The site of the dam’s construction will be chosen to minimize the cost
of the project.

(a) (5 points) How far apart are the two cities east to west?

(b) (15 points) Draw a picture that illustrates the problem set-up, be sure to label any vari-
ables you intend to use.

(c) (15 points) Find equations for the distance from the dam to Newtonsberg (N) and to Los
Liebnitz (L) in terms of a common variable.

(d) (15 points) Find the minimum cost. (You’ll want a calculator on this last part, but the
final answer should be clean.)


