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4_1 Polynomial Functions and Modeling

POLYNOMIAL FUNCTION
A polynomial function Pis given by

P(x) = ax" + a, X" '+ a0 x" P+ -+ oax + ap,

where the coefficients a,, a,—y, . . ., a;, 4 are real numbers and the

exnonents are whale numbers.
POLYNOMIAL LEADING
FUNCTION EXAMPLE DEGREE TERM
Constant f(x) =3 (f(x) =3 =3x") 0 3
Linear f(x) =3x+5 (f(x)=%x+5=;xl+5) 1 2x
Quadratic flx) =dx’ —x+3 2 4x’
Cubic fl)=x +227 +x—5 3 «
Quartic flx) = —x' — 115 + 032> — 2.8x — 1.7 4 —x!

Determme the Ieadmg term. the Ieadmg coefficient, and
the degree of the polynomial. Then ¢ lassify the polyno-
mial function as constant, linear, quadratic, cubic, or
quartic.
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THE LEADING-TERM TEST

If a,x" is the leading term of a polynomial function, then the
behavior of the graph as x — = or as x— —x can be described in

one of the four following ways.
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The «+44. portion of the graph is not determined by this test.

The domain of a polynomial function is the set of all real numbers,

(—oc, ac)

In Exercises 11-18, select one of the four sketches
(a)—(d), which follow, to describe the end behavior

of the graph of the function.
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12. f(x) =-I- -6 tx-5 (o

14, f(x) =— 2+ =Lyt 3 @
15. f(x) = =3.5¢" + 1 + @
18. f(x) = 2x + x3@
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In Exercises 19-22, use the leading-term test to match the D= de gree
function with one of the graphs (a)—(d), which follow. LC = lead coefficient
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D is _even
LC s ney

19. f(x) = —x° +2x" — 7x* 5 f(o)=0 @
20. f(x) =2x" — x>+ 17 f(od=1 @
21 f(x) = &° +fox — 3 3 ()3 (D
22 f(x) = X +x* —2x+ 45 F(D =9 (a)
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EVEN AND ODD MULTIPLICITY X-120 = x=|

If (x — ¢)X, k = 1, is a factor of a polynomial function P(x) and 2% +3<0 = X< —%
(x — ¢)*'is not a factor and:

* kis odd, then the graph crosses the x-axis at (¢, 0);
* kis even, then the graph is tangent to the x-axis at (¢, 0). Thatis, it will bounce off the x-axis.

Geample: FOO = %5 (oD @’
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Whet is +he degree of £(x) 2
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(A}La+ is +he IfﬁjinJ coe fficient?

(A)lu'f is its ehit)oiu'} be havior ?
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