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Example 1: x3+3x2+16x+48=0

« This equation has 3 solutions
Example 2: x*+6x3+12x2+8x

« This function has 4 zeros
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Example 1
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How many solutions does the equation have?
(a) x4+8x2-5x+2 (b) x3+x2-3x-3
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Example 2
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Find all the zeros: f(x)=x5-4x3+x2-4
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Key Term
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Complex Conjugates Theorem:

«If fis a polynomial function with real coefficients,
and a + biis an imaginary zero of f, then a—bi is
also a zero of f.
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Irrational Conjugates Theorem:
*Suppose fis a polynomial function and a+b is

a zero, tht— \/Zl is also a zero of f.
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Example 3
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Write a polynomial function f of least degree that
has:

« rational coefficients

+ aleading coefficient of 1

« and 2 and -2-5i as zeros
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Key Concept
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Only real zeros appear as x-intercept

» The graph only touches the x-axis at the even
powered zeros

» The graph crosses the x-axis at the odd
powered zeros

Complex zeros come in conjugate pairs
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Example 4
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Find the rational zeros of f(x)=(x-1)4(x+2)(x2-2x+3)
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Example 5
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Approximate the real zeros of f(x)=4x5-12x%-x-3
using your graphing calculator.
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5.7 — Apply the Fundamental
Theorem of Algebra
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Fundamental Theorem of Algebra
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If f(x) is a polynomial of degree n where
n>0, then the equation f(x)=0 has at least
one root in the set of complex numbers.
 1stproved by Gauss
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Number of Zeros (or Solutions)
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Number of zeros (or solutions) = degree of
the equation




