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END BEHAVIOR OF POLYNOMIALS

The end behavior of the polynomial P(x) = a,x" + a,_;x"~' + -+ + a;x + a, is determined by the degree 7 and the
sign of the leading coefficient a,, as indicated in the following graphs.
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REAL ZEROS OF POLYNOMIALS

If P is a polynomial and c is a real number, then the following are equivalent:

c 1s a zero of P.
x = c is a solution of the equation P(x) = 0.
x — c is a factor of P(x).
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¢ is an x-intercept of the graph of P.
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INTERMEDIATE VALUE THEOREM FOR POLYNOMIALS

If P is a polynomial function and P(a) and P(b) have opposite signs, then
there exists at least one value ¢ between a and b for which P(c¢) = 0.

EXAMPLE 5 © Finding Zeros and Graphing a Polynomial Function

Let P(x) = x> — 2x* — 3x.

(a) Find the zeros of P. (b) Sketch a graph of P.
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EXAMPLE 6 = Finding Zeros and Graphing a Polynomial Function
Let P(x) = —2x* — x* + 3x%
(a) Find the zeros of P. (b) Sketch a graph of P.

EXAMPLE 7 = Finding Zeros and Graphing a Polynomial Function

Let P(x) = x> — 2x* — 4x + 8.
(a) Find the zeros of P. (b) Sketch a graph of P.
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SHAPE OF THE GRAPH NEAR A ZERO OF MULTIPLICITY m

If ¢ is a zero of P of multiplicity m, then the shape of the graph of P near c is as
follows.

Multiplicity of ¢ Shape of the graph of P near the x-intercept ¢
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ex. G e ool : 26. P(x) = —(x + )¥x — 1)}(x — 2)
27. P(x) = 5(x + 2)%(x — 3)?

28. P(x) = (x — 1)*(x + 2)°

29. P(x) = x(x + 2)(x — 3)?

30. P(x) = (x —3)*(x + 1)?
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40. P(x) = g(2x* + 3x* — 16x — 24)?

41. P(x) = x* — 2x* — 8x + 16

42. P(x) =x"—2x + 8x — 16

43. P(x) = x* — 3x* — 4 44. P(x) =x°—2x* + 1



