MATH 1314

Tcols to use when finding the zeros of a pelynomial furcticn:

1.

L]

For

Descartes' Rule of signs:
The rational zero test:
The boundedness theorem:

The complex conjugate zero theorem:

each of the polynomial functions:

[ ]
Use Descartes' rule of stgns to find the number of
positive and negative real zeros.

Use the rational zero test to determine the possible
ratioral zeros of the function.

Find the rational zeros, if any (using the boundadness
theorem will be beneficial if the rational zero list in
(b.) is lengthy.

Find the other real zeros, if any and/or find the complex
zeros , 1f any.

Find the x-intercepts of the graph, if any. (the real
zeros in (c¢.) and (d.))

Find the y-intercept of the graph.
Graph the polynomial function using the leading

coefficient test and using the multiplicity of the real
zeros found in (c¢.) and (d.) to determine if the function

crosses or touches the x-axis at each real zero.

’

P(x) = x* + 323 - 32 - 11z -6
P(x) = -2x° + $x° + 34x> - 3052 - 84x + 45
P(x) = 2:5 - 10x4 + x3 - 5:2 -x+5
P(x) = Sx& - &x3 - 2212 + 15x + 18
P(x) = ~2x% = 22 ¢ x4 2
5 4 3 2 : !
P(x) = 4x~ + 8x + 9x~ + 27x° + 27x  (Hint: Factor out x first,)

2

P(x) = 3x4 - 14x" - 5 (Hint: Factor the polynomial.)

Px) = =2 = x° % 102> + 1022 - 9% — 9

4 4 2223 - 55x2 + 525 - 12
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ANSWERS

1. (a) positive zeros: 13 negative zeros: 3 or 1
) 4, 2,13, %
(c) -3, -1 (multiplicity 2y, 2
(d) no other real zeros
no other complex zeros

(@ -3,-1,2

F -6

-

a
(j) N pin) = 1..*1-54?—34 -Np-b
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2. (a) positive zeros: 3 or 1: negative zeros: 2 or 0
w1, 3, b, Yo, his, fs, iz, Bas2, s, *9/2, Y1572, Tasn
(¢) -3, 1/2,5

(@) -3.J3

no other complex zeros
\8) D3 1/2, 5, —ﬁ .\]?
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3. (a) positive zeros: 4, 2, or 0; negative zeros: 1
(b) 1, #5, £1/2, 25/2 .
(c) 5 :
@) -127/2,J7 12
-i, i
(©& -§27/2, {7 /2, 5
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4., (a) positive zeros? 2 or 0; negative zeros: 2 or 0
(b) 1, #2, $3, %6, 9, +18, 21/3, +2/3, +3/2
(c) -2/3, 3
“(d) -1 ; J13 , 11 ;\ITB

no other complex zeros
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5. (a) positive zeros: 1; negative zeros: Jorl

(b) *1, *2, *1/2

(c) -1, 1
(d) no other real zeros
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6. (a) positive zeros: 0; negative zeros: 4, 2, or 0
(b) 0, 1, £3, 29, #27, £1/2, $3/2, *9/2, *21/2, £1/4, £3/4, 9/4, +27/4
(c) 0, -3/2 (multiplicity 2)

(d) no other real zeros
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(a)
(b)
(c)
(d)
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(b)
(c)
(d)
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positive zeros: l; negative zeros: 1 B

+1, 25, 21/3, £5/3

no rational zeros

-5 ,Js
3 3
'13. i?

-5, {5
-5
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Ply) =34 ~ kg -§

positive zeros: 2 or 0; negative zeros: 3 or 1

], 3, 29

-3, -1(multiplicity 2), 1, 3

no other real zeros

no other complex zeros

-3, <1, 1, 3
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(a) positive zerus: 4, 2, or 0; negative zeros: 0
(b) #1, 2. #3, 4, *6. *12. *1/3, +2/3, *4/3

(¢) 1/3, 2(multiplicity 2), 3

(d) no other real zeros

no other complex zeros
® 1/3, 2, 3

P -12

(j) A*
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Ply) = @Jh‘la 4 -5654 +534 -1
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Math 1314

TrLe intermediate valuye

theorem 1s useful ip estimating -eros
of polyncmial functicrs

that are irratione] ZEros.

Interrediate Value TLeorem: If P{x) is a Polynomial functior
= wlth real coeffic1ents, and if
for real numbers a ang b,P(a)

and P(b) are OPposite in sign,
>0 then there exists at least one
P(ah real zero between a ang b.

p(e)=0

o

(,_)P(O.)\

ce ’P(C-ﬂ

L%

— X

(b, P(L)) Plb)<o

Use the intermediate value theorem to estimate the zere to

the n2arest tenth of eiach of the following Polynomial
functions within the given intarval:

1. Plx)= Xs—ax"._x +i 3 [2,3]
2. P(x)= xd——ex3+8x"+ax-l " [-I,o_}

3. P(x\= 9X3-lax'.+-2x +/ v) [!,1]





