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Section 3.4 - Real Zeros of Polynomials
By the time we're done with 3.4, we'll be ready for WP#3 #s 1 - 6.

Remainder Theorem £ce) = avwmainden wpo divisiorn. of Pl) by x—C._

Factor Theorem pewcincler Thaoun, wih £ =0, 2mos oF €ex)

— X< .S
a oo -

Rational Zeros Theorem
Descartes' Rule of Signs
The Upper and Lower Bounds (on real zeros) Theorem

Using Algebra and Graphing Devices to Solve Polynomial Equations
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If the polynomial function
= i n-1
1 P(x)—anx ta, x teeetaxtag

has integer coefficients, then the only numbers that could possibly be rational zeros of P are all of the form E, where pis a
q

factor of [--Select— v|and q is a factor of [-—-Select— v].

The possible rational zeros of P(x) = 14x> + 5x2 — 20x — 26 are |:| . (Enter your answers as a comma-

separated list.)

This exercise is a copy-paste of the theorem?

RATIONAL ZEROS THEOREM

If the polynomial P(x) = a,x” + a,_x" ' + --- + a,x + a, has integer
coefficients (where a, # 0 and @, # 0), then every rational zero of P is of the form

P ST+
q L Pt -7

where p and g are integers and

p is a factor of the constant coefficient a
q is a factor of the leading coefficient a,,
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The possible rational zeros of P(x) = 14x> + 5x% — 20x — 26 are
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W%
2 Using Descartes's Rule of Signs, we can tell that the polynomial P(x) = x> — 4x* + 7x3 ¥ x2% 0x — 5 has, from smallest to
largest, ‘ ‘ ‘ positive real zeros and

)= = xuxl —23_
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3 If cis a real zero of the polynomial P, then all the other zeros of P are zeros off

| or]

negative real zeros.
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Never go back to the original P(x)! ONLY work with the depressed

polynomial. Each zero you find reduces the degree of the problem
by 1. Eventually, you run out of zeros!
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4 If a is an upper bound for the real zeros of the polynomial P, then —a is necessarily a lower bound for the real zeros of P.
FALSE!!!

e+ D(x=-3) = ¥ 2x-3
Quick Counterexample:

hns uppsn bound £ 3
*’e,b_,.c/\ bo wad D"‘ -1l ‘g’

s Pafsjw sl zeos.
List all possible rational zeros given by the Rational Zeros Theorem (but don't check to see which actually are zeros). (Enter
your answers as a comma-separated list.)
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U(x) = 12x° + 6x3 — 3x — 8
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A polynomial function P and its graph are given.

6

(b)

P(x) = 3x% + x> — 9x2 — Ox — 2

y
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list.

From the graph, determine which of the possible rational zeros actually turn out to be zeros. (Enter your answers as a
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(a) List all possible rational zeros of P given by the Rational Zeros Theorem. (Enter your answers as a comma-separated

comma-separated list. Enter all answers using the appropriate multiplicities.)
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All the real zeros of the given polynomial are integers. Find the zeros. (Enter your answers as a comma-separated list.
Enter all answers using the appropriate multiplicities.)

7 P(x) = x5 — 2x2 — 13x — 10 Qescorntes -
N .
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Find all rational zeros of the polynomial. (Enter your answers as a comma-separated list. Enter all answers including
repetitions.)

P(x) = 2x% — 5x3 — 16x% + 45x — 18

- N -
Write the polynomial in factored form. -BJ L -5 \e s 8
| ~G 3 -5 8
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Find all the real zeros of the polynomial. Use the Quadratic Formula if necessary. (Enter your answers as a comma-
separated list. Enter all answers using the appropriate multiplicities.)

11

P(x) = 6x3 +8x%2 = 7x - O
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A polynomial P is given.

13

P(x) = x% + 8x° +

multiplicities.)

(b) Sketch the graph of P.

O !

(a) Find all the real zeros of P. (Enter your answers as a comma-separated list. Enter all answers using the appropriate

) .
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Show that the given values for a and b are lower and upper bounds for the real zeros of the polynomial.
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Find integers that are upper and lower bounds for the real zeros of the polynomial. (Use the Upper and Lower Bounds

bound.)

—

P(x) =x*-3x2+4
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17 Theorem. Be sure the lower bound is the largest possible lower bound and the upper bound is the smallest possible upper
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