College Algebra, Section 6.4, #34
Polynomial Equations Continued; Fundamental Theorem of Algebra
Break Even The weekly profit for a product, in thousands of dollars, is P (x) = −0.1x3 + 10.9x2 − 97.9x −
108.9, where x is the number of thousands of units produced and sold. To find the number of units that
gives break-even, 1
a. Graph the function on the window [-10, 20] by [-100, 100].

b. Graphically find one x-intercept of the graph.
In the given window, we can see two x-intercepts: (−1, 0) and (11, 0).

c. Use synthetic division to find a quadratic factor of P (x).
You can choose to do your synthetic division using either −1 or 11. It doesn’t matter which you choose.
I have chosen 11 only because it’s positive.
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The quadratic factor, shown in the bottom row of the synthetic division, is −0.1x2 + 9.8x + 8.8.
We can rewrite P (x) as follows: P (x) = (x − 11)(−0.1x2 + 9.8x + 8.8).
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d. Find all of the zeros of P (x).
We know from the graph in part (b) that there is another zero at the point x = −1. We can use this value
of x to divide the quadratic factor from part (c).
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The linear factor, shown in the bottom row of the synthetic division, is −0.1x + 9.9 and we can rewrite P (x)
as follows: P (x) = (x − 11)(x + 1)(−0.1x + 9.9).
Setting this last linear factor equal to zero, we get
−0.1x + 9.9 = 0
−0.1x = −9.9
x = 99
The zeros of P (x) are x = −1, x = 11, and x = 99.
This can be verified by expanding the viewing window and looking at the x-intercepts of the graph.

e. Determine the levels of production and sale that give break-even.
Omitting the negative value of x (because we can’t produce and sell less than zero units), the level of
production and sale that result in break-even are 11 units and 99 units.

