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8 .2 .2 What do I know about the roots?

More Real and Complex Roots

In the previous lesson, you reviewed the relationships between the graphs of quadratic functions and their roots, and then you used the roots
of quadratic functions to write their equations. In this lesson, you will continue to explore the connections among the roots, the equations,
and the graphs of polynomial functions.
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8-72. Based on the following graphs, how many real roots does each polynomial function have? Justity your reasoning.
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Graphs (a) and (b) above have been vertically shifted to create graphs (c¢) and (d) below. How many real roots does each of these new
polynomial functions have?
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8-73. Recall that the graph of a polynomial function with degree » intersects the x-axis at most » times. For example, consider the three

graphs below. The graph of y = (x + 1)? intersects the x-axis once, while y =x2 + 1 does not intersect the x-axis. The function y =x2 — 1
intersects the x-axis twice.
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a. How many times can a polynomial of degree 3 intersect the x-axis? Make a sketch of each possibility.

b. Can a third-degree polynomial have no real roots? Explain why or why not.
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8-74. Now consider the polynomial y = x3 — 3x% + 3x — 2.
a. How many real roots could the polynomial y = x> — 3x2 + 3x — 2 have?
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c. Solve for all the roots of y )L 3x2 + 3x — 2. 2 ) T 2 'z 2

d. How many x- mtercepts does the graph of y=x3 3x + 3x — 2 have? How many real roots and how many complex roots does the
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8-75. For each polynomial function below, determine all of the roots and describe them completely. Then sketch a graph ot the function.
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e. Describe any relationships you noticed between the equations of the polynomials and their roots.
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