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Part A (25%) Write complete, fully explained solutions, except where directions say
Part B (35%) otherwise. If you use your graphing calculator for a significant step,
Part C (40%) ___ | tell what you did on the calculator.

overall

Part A. Complex zeros and factors
For all the problems on this page, k) = 2¢ — 16¢ + 5k — 52.

1. Without performing any calculations, tell how many zeroB(x) will have in the complex
number system. If your conclusion is based on a theorem or algebraic fact, naplaiariex

2. Without performing any kind of division, prove thatX — 2) is a factor oP(x).
If your conclusion is based on a theorem or algebraic fact, name or explain it.

3. FactorP(x) as completely as possible in the complex nhumber system.
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Part B. More on polynomials
1. Construct a polynomid(x) with real coefficients that has the following properties:

* The degree df(x) is 5.
* The graph of(x) is tangent to thg-axis atx = —2.
« f(0) =0,f(2) = 4, andf(i) = 0.

Write your answer in standard forfi) = ax® + bx* + ---.

2. Describe a sequence of geometric transformations that would transfognaine
of the power functiory = x* into the graph of the functiog = -1 (3x+D*.
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Part C. Rational functions
x* +3x
1. Letf(x) = )
) 3x* -27

a. Find all discontinuities of the graph f§k). For each discontinuity, name tkeoordinate
and identify the type of discontinuity.

b. Find a polynomial function that approximates ¢hd behavior of f(x).
(In other words, find aend behavior asymptote or end behavior model.)

c. Sketch a graph dx) that correctly shows the discontinuities and end behavior.
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2. Find the dimensions of a metal can that holds 23%7(tmat’s the same as 8 ounces) of juice
and uses the least amount of metal. You may make these simplifying assumptions:

e The canis a circular cylinder, capped at both ends
e The can will be filled all the way to the top.
» The metal will have the same thickness everywhmréhickness can be ignored.



