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PC: Rational Zeros Theorem Ms. Loughran

Rational Zeros Theorem
If the polynomial P(x)=a,x"+a, x"" +..+ax+a, has integer coefficients, then every
rational zero of P is of the form

2,
q

where p is a factor of the constant coefficient g,

and ¢ is a factor of the leading coefficient a,

&
1. List all possible rational zeros of P(x)=x"—3x+2.
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2. Find the zeros of P(x)=x’—3x+2
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3. Factor the polynomial P(x)=2x"+x’—-13x+6 SW"P\WJ 1S nof ‘?Dlnj'l\ Wovk l’W’ ¢
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4, Let P(x)=x"-5x*-5x+23x+10
(a) Find the zeros of P(x). i—;l, GI | £{2 13
(b) Sketch the graph of P without using your calculator.
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Homework 12-11

Name: Date:
PC: Ms. Loughran
Do Now:
1. Determine all the factors of x° —4x* —11x + 30 given that x —2 is a factor.
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- GYx+3
-2 - l5 o (x-2Yx-5X

2. Find a polynomial function of degree 4 that has integer coefficients and zeros 1,—1, 2 —

P) = fio Y )x-2 Y351

3. Use the remainder theorem to determine if
x+2 is a factor of p(x) = x* + 2x* —3x° 6x —6x—12. Justify your answer.
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4. If p(x)=2x"+cx’ —5x—6 and x+2 is a factor of p(x), find the value of c.
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Exercises

1-6 = List all possible rational zeros given by the Rational
Zeros Theorem (but don’t check to see which actually are zeros).
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2. () =x'—3x'—6r+8 t), 12
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7-10 = A polynomial function P and its graph are given.
(a) List all possible rational zeros of P given by the Rational
Zeros Theorem.

(b) From the graph. determine which of the possible rational
zeros actually turn out to be zeros.

7. P(x) = 5xt = &P = Sy + |
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9. P(x) = 2x* = 9y  + Ox? = y — 3
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10. P(x) = dx — 33 — 4y + |
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11-40 = Find all rosmmsst 7eros of the polynomial.
1. P(x) = x* + 3x* — 4

12, P(x) = 2% = 7x° + 14x — 8

13. P(x) =x =3y —2

14. P(x) = x* + 437 — 3v — 18

15. P(x) = v = 62> + 12xv — 8

16. P(x) = x' — x? = 8x + 12

17. P(x) =x' -4 + x + 6

18. P(x) = x' —4y? = Tx + 10

19. P(x) = x" + 3x> + 6v + 4



y=at=2x'=2x-3
2L P(x) =t =53  + 4

J=at =2 =3+ 8 — 4
23. P(x) = xt 4+ 637 + Tx? — 6y — 8
24, P(x) = xt — = 23x7 — 3 + 90
25. P(x) = 4t — 2507 + 36
26. P(x) =x* — ' = 5xT +3x + 6
27. P(x) = x* + 8x¥ + 2407 + 32x + 16
28 P(x) =207 + Tl + 4y — 4
29. P(x) = 4 +4x7 — x — |
30. P(x) = 24" = 3x? — 2x + 3
3. P(x) =43P — Tx + 3
32, P(x) =8P+ 10h? =1 =3
3B.Px)=hP+ 87— 11y — 15
34, P(x) =631+ [1x? = 3v =2
35 P(x) = 2x*  — vt + 3¢ + 8y — 4
36. P(x) = 60" — 7o’ — 1207 + 3v + 2
37, P(x) = x° + 3x* — 9x! = 3137 + 36
38 P(x) =x¥ — 4ot = 3T 4+ 2207 — 4y — 24
39. P(x) = 3x° — 4% — 140" + 3637 + 43x + 10

40. P(x) = 2x% = 3¢5 — 133" + 209x% = 2742 + 324 — 12

41-50 = Find all the real zeros of the polynomial. Use the

quadratic formula if necessary, as in Example 3(a).
41, P(x) = 2P+ 4P + 3 -2

42, P(x) = x' =5+ 2v + 12

43. P(x) = x* — 6xF + 47 + 15v + 4

4. P(x) = x* + 20t = 20r = 3y + 2

45. P(x) = x* = Tx 4+ 14t = 3x - 9

46. P(x) = 2% — 4yt — x4+ 100 + 2v — 4
47. P(x) = dx’ — 627 + |

48. P(x) = 3x' — 5x* - 8v — 2

49. P(x) = 2x* + 15x7 + 1707 + 3x — |

50. P(x) = 4x* — 18x% — 6x% + 912 — 60x + 9
51-58 = A polynomial P is given.

(a) Find all the real zeros of P.
(b) Sketch the graph of P.
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52, P(x) = —x' = 2x?+ 5x + 6
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