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PC: Rational Zeros Theorem Ms. Loughran

Rational Zeros Theorem
If the polynomial P(x)=a,x"+a, x"" +...+a,x+a, has integer coefficients, then every

n—1
rational zero of P is of the form
2
q

where p is a factor of the constant cocfficient g,

and ¢ is a factor of the leading coefficient a,

1. List all possible rational zeros of P(x)=x"—3x+2.

2. Find the zeros of P(x)=x"—3x+2



3. Factor the polynomial P(x)=2x’+x*—-13x+6

4. Let P(x)=x"=5x"—5x"+23x+10
(a) Find the zeros of P(x).
(b) Sketch the graph of P without using your calculator.



Exercises

1-6 = List all possible rational zeros given by the Rational 9. P(x) =2x" — 0y  + Ox? £ x — 3
Zeros Theorem (but don’t check to see which actually are zeros).
3 2 - ‘IA
1 Plx) =x"—4dx~+ 3
2.00)=x"—-3t—6r+ 8§ I '
LR =2+ N+ 47 -8 \!n\ ‘ %
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4. S(x) = 6v* —x} + 2w + 12 Wy
s v
5 T(x) =4yt — 27— 7 _
6. Ux) = 12" + 6x° — 2y — 8 i
Vv
7-10 = A polynomial function P and its graph are given. :
(a) List all possible rational zeros of P given by the Rational 10. P(x) = dx* — x¥ — 4y + |
Zeros Theorem.
i : f y . YA |
(b) From the graph. determine which of the possible rational \ |
1 i
zeros actually turn out to be zeros. !
7. Px) =5y — &7 = 5y + | ‘
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' 11-40 = Find all rational zeros of the polynomial.
) =t = 3 -4
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=y =3y =2

=yt +dy? = 3v— 18

=y = =8+ 12

J=x'—4i+x+6
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23 Plx) =xt+ 65+ Tx? — 6r — 8
24 Plx) =0t — 0 = 23x7 — 3 + 90
25. P(x) = dx' — 25x° + 36

26. P(xv) =x* —x' = Sx? +3: 46
27, Plx) = % + 8x% + 2407 + 32x + 16
28 P(x) = 207 + Tl + 4y — 4

29, Plx) =4 + da? - v — |

30, Px) = 20" = 3 — 20 + 3

3L P(x) =40 — Ty + 3

32, P(x) =8 + 10 —x =3

33 P(x) =4’ + 8x7 = [1x — 15

M. P(x) =60 + [y — 3y -2

35 P(x) =2x" = Tx' + 3¢ + 8y — 4

)
)
)
37, P(x) = x7 + 3x* = 9v* = 317 + 36
38 P(x) =2 — 4yt =37 + 220 — 4y - 4
) = 3% — 1dat — 1dx* + 3607 4 43x + 10
)

40. P(x) = 258 — 357 — 13x% + 20x% — 272 + 324 — 12

41-50 = Find all the real zeros of the polynomial. Use the
quadratic formula if necessary, as in Example 3(a).

4l Plx) =x' + vl + 3x =2

=y =T+ 140 -3 -9

)
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46. Px) =8 —dat — P+ 1+ 20 — 4
)
)
)
)

47. P(x) = 4x' — 637 + |

48. P(x) = 3x' — 5¢* — 8r — 2

49. P(x) = 2x7 + 15x7 + 1707 + 30 — |

50. P(x) = 4x® — 18+ — 617 + 91x" — 60x + 9

51-58 # A polynomial P is given.
(a) Find all the real zeros of P.
(b) Sketch the graph of P.

SLP(x)=x' =3  —dx + 12

52, P(x) = —x' = 2x7 + 5 + 6

33 P(x) =2  — Tl ~ 4y + 4
M. P =3 F 17+ 21 -9
55 P(x) =t =Syt el 4y - 8
56, P(x) = —x* + 10x" + 8y — 8
)
)

= =t =S5y i L 8+ 4



