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State the possible rational roots for each equation.  Then find all roots.

1)  x3 − 8x2 + 19x − 14 = 0 2)  x3 − 4x2 − 24x − 24 = 0

3)  x3 + 10x2 − 6x − 44 = 0 4)  x3 − 10x2 + 33x − 34 = 0

5)  x3 − 13x2 + 23x − 11 = 0 6)  x3 + x2 − 20x − 50 = 0

7)  x3 + x2 − 2x − 2 = 0 8)  x3 − 11x2 − x + 11 = 0

9)  x3 − 3x2 − x + 3 = 0 10)  x3 + 3x2 + 7x + 85 = 0
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11)  x3 + 10x2 + 36x + 40 = 0 12)  x3 − 9x2 + 15x − 7 = 0

13)  x3 − 7x2 + 11x − 5 = 0 14)  x3 + 5x2 − 4x − 20 = 0

15)  x3 + 4x2 + 6x − 36 = 0 16)  x3 + 13x2 + 23x + 11 = 0

17)  x3 − x2 − 4x + 4 = 0 18)  x3 − 7x2 + 20x − 24 = 0

19)  x3 − 13x2 − x + 13 = 0 20)  x3 − 10x2 + 41x − 50 = 0



©f z2E0]2U1j lK`uGtqa] VS^o`fOtFwragrTeS lLpLBCz.H S vAClmlq wrFifgGhFtasS WrSeqscehr]vveVdo.E s qMya_dqeX NwqiCtPhS BIAnsfEiNnQiwtIeo SA[lUg[enbRrAaF R2X.

Worksheet by Kuta Software LLC
-3-

21)  x3 + x2 − 5x − 5 = 0 22)  x3 + 2x2 + 2x + 4 = 0

23)  x3 + 10x2 + 48x + 64 = 0 24)  x3 − 4x2 + 5x − 2 = 0

25)  x3 − 13x2 + 57x − 85 = 0 26)  x3 − 11x2 + 55x − 125 = 0

27)  x3 + 9x2 + 15x + 7 = 0 28)  x3 − 2x2 − x + 2 = 0

29)  x3 − 10x2 + 48x − 64 = 0 30)  x3 − 3x2 + x − 3 = 0
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31)  x3 − 5x2 − 13x − 7 = 0 32)  x3 + x2 + 4x + 30 = 0

33)  x3 − x2 + x − 1 = 0 34)  x3 − 3x2 + 2x − 6 = 0

35)  x3 − 4x2 − 36x − 48 = 0 36)  x3 − 15x2 + 27x − 13 = 0

37)  x3 − 2x2 − 2x + 4 = 0 38)  x3 + x2 − 12x + 40 = 0

39)  x3 − 2x2 + 5x + 26 = 0 40)  x3 − 2x2 + 4x − 8 = 0
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41)  x3 + 11x2 − x − 11 = 0 42)  x3 − 3x2 − 39x + 145 = 0

43)  x3 − 9x2 − 21x − 11 = 0 44)  x3 − x2 − 5x + 5 = 0

45)  x3 + 2x2 − 2x − 4 = 0 46)  x3 + 5x2 − x − 5 = 0

47)  x3 − 2x2 + 12x + 40 = 0 48)  x3 + 15x2 + 27x + 13 = 0

49)  x3 + 9x2 − 21x + 11 = 0 50)  x3 − 4x2 + x + 26 = 0
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State the possible rational roots for each equation.  Then find all roots.

1)  x3 − 8x2 + 19x − 14 = 0

Possible rational roots: ± 1, ± 2, ± 7, ± 14

Roots: {2, 3 + 2, 3 − 2}

2)  x3 − 4x2 − 24x − 24 = 0

Possible rational roots: 
   ± 1, ± 2, ± 3, ± 4, ± 6, ± 8, ± 12, ± 24

Roots: {−2, 3 + 21 , 3 − 21}

3)  x3 + 10x2 − 6x − 44 = 0

Possible rational roots: 
   ± 1, ± 2, ± 4, ± 11, ± 22, ± 44

Roots: {−2, −4 + 38, −4 − 38}

4)  x3 − 10x2 + 33x − 34 = 0

Possible rational roots: ± 1, ± 2, ± 17, ± 34

Roots: {2, 4 + i, 4 − i}

5)  x3 − 13x2 + 23x − 11 = 0

Possible rational roots: ± 1, ± 11

Roots: {1 mult. 2, 11}

6)  x3 + x2 − 20x − 50 = 0

Possible rational roots: 
   ± 1, ± 2, ± 5, ± 10, ± 25, ± 50

Roots: {5, −3 + i, −3 − i}

7)  x3 + x2 − 2x − 2 = 0

Possible rational roots: ± 1, ± 2

Roots: {−1, 2, − 2}

8)  x3 − 11x2 − x + 11 = 0

Possible rational roots: ± 1, ± 11

Roots: {11, 1, −1}

9)  x3 − 3x2 − x + 3 = 0

Possible rational roots: ± 1, ± 3

Roots: {3, −1, 1}

10)  x3 + 3x2 + 7x + 85 = 0

Possible rational roots: ± 1, ± 5, ± 17, ± 85

Roots: {−5, 1 + 4i, 1 − 4i}
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11)  x3 + 10x2 + 36x + 40 = 0

Possible rational roots: 
   ± 1, ± 2, ± 4, ± 5, ± 8, ± 10, ± 20, ± 40

Roots: {−2, −4 + 2i, −4 − 2i}

12)  x3 − 9x2 + 15x − 7 = 0

Possible rational roots: ± 1, ± 7

Roots: {7, 1 mult. 2}

13)  x3 − 7x2 + 11x − 5 = 0

Possible rational roots: ± 1, ± 5

Roots: {1 mult. 2, 5}

14)  x3 + 5x2 − 4x − 20 = 0

Possible rational roots: 
   ± 1, ± 2, ± 4, ± 5, ± 10, ± 20

Roots: {−5, 2, −2}

15)  x3 + 4x2 + 6x − 36 = 0

Possible rational roots: 
   ± 1, ± 2, ± 3, ± 4, ± 6, ± 9, ± 12, ± 18, ± 36

Roots: {2, −3 + 3i, −3 − 3i}

16)  x3 + 13x2 + 23x + 11 = 0

Possible rational roots: ± 1, ± 11

Roots: {−11, −1 mult. 2}

17)  x3 − x2 − 4x + 4 = 0

Possible rational roots: ± 1, ± 2, ± 4

Roots: {1, 2, −2}

18)  x3 − 7x2 + 20x − 24 = 0

Possible rational roots: 
   ± 1, ± 2, ± 3, ± 4, ± 6, ± 8, ± 12, ± 24

Roots: {3, 2 + 2i, 2 − 2i}

19)  x3 − 13x2 − x + 13 = 0

Possible rational roots: ± 1, ± 13

Roots: {13, −1, 1}

20)  x3 − 10x2 + 41x − 50 = 0

Possible rational roots: 
   ± 1, ± 2, ± 5, ± 10, ± 25, ± 50

Roots: {2, 4 + 3i, 4 − 3i}
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21)  x3 + x2 − 5x − 5 = 0

Possible rational roots: ± 1, ± 5

Roots: {−1, 5, − 5}

22)  x3 + 2x2 + 2x + 4 = 0

Possible rational roots: ± 1, ± 2, ± 4

Roots: {−2, i 2 , −i 2}

23)  x3 + 10x2 + 48x + 64 = 0

Possible rational roots: 
   ± 1, ± 2, ± 4, ± 8, ± 16, ± 32, ± 64

Roots: {−2, −4 + 4i, −4 − 4i}

24)  x3 − 4x2 + 5x − 2 = 0

Possible rational roots: ± 1, ± 2

Roots: {1 mult. 2, 2}

25)  x3 − 13x2 + 57x − 85 = 0

Possible rational roots: ± 1, ± 5, ± 17, ± 85

Roots: {5, 4 + i, 4 − i}

26)  x3 − 11x2 + 55x − 125 = 0

Possible rational roots: ± 1, ± 5, ± 25, ± 125

Roots: {5, 3 + 4i, 3 − 4i}

27)  x3 + 9x2 + 15x + 7 = 0

Possible rational roots: ± 1, ± 7

Roots: {−7, −1 mult. 2}

28)  x3 − 2x2 − x + 2 = 0

Possible rational roots: ± 1, ± 2

Roots: {2, 1, −1}

29)  x3 − 10x2 + 48x − 64 = 0

Possible rational roots: 
   ± 1, ± 2, ± 4, ± 8, ± 16, ± 32, ± 64

Roots: {2, 4 + 4i, 4 − 4i}

30)  x3 − 3x2 + x − 3 = 0

Possible rational roots: ± 1, ± 3

Roots: {3, i, −i}
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31)  x3 − 5x2 − 13x − 7 = 0

Possible rational roots: ± 1, ± 7

Roots: {7, −1 mult. 2}

32)  x3 + x2 + 4x + 30 = 0

Possible rational roots: 
   ± 1, ± 2, ± 3, ± 5, ± 6, ± 10, ± 15, ± 30

Roots: {−3, 1 + 3i, 1 − 3i}

33)  x3 − x2 + x − 1 = 0

Possible rational roots: ± 1

Roots: {1, i, −i}

34)  x3 − 3x2 + 2x − 6 = 0

Possible rational roots: ± 1, ± 2, ± 3, ± 6

Roots: {3, i 2, −i 2}

35)  x3 − 4x2 − 36x − 48 = 0

Possible rational roots: 
   ± 1, ± 2, ± 3, ± 4, ± 6, ± 8, ± 12, ± 16, ± 24, ± 48

Roots: {−2, 3 + 33 , 3 − 33}

36)  x3 − 15x2 + 27x − 13 = 0

Possible rational roots: ± 1, ± 13

Roots: {13, 1 mult. 2}

37)  x3 − 2x2 − 2x + 4 = 0

Possible rational roots: ± 1, ± 2, ± 4

Roots: {2, 2 , − 2}

38)  x3 + x2 − 12x + 40 = 0

Possible rational roots: 
   ± 1, ± 2, ± 4, ± 5, ± 8, ± 10, ± 20, ± 40

Roots: {−5, 2 + 2i, 2 − 2i}

39)  x3 − 2x2 + 5x + 26 = 0

Possible rational roots: ± 1, ± 2, ± 13, ± 26

Roots: {−2, 2 + 3i, 2 − 3i}

40)  x3 − 2x2 + 4x − 8 = 0

Possible rational roots: ± 1, ± 2, ± 4, ± 8

Roots: {2, 2i, −2i}
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41)  x3 + 11x2 − x − 11 = 0

Possible rational roots: ± 1, ± 11

Roots: {−11, −1, 1}

42)  x3 − 3x2 − 39x + 145 = 0

Possible rational roots: ± 1, ± 5, ± 29, ± 145

Roots: {5, −1 + 30 , −1 − 30}

43)  x3 − 9x2 − 21x − 11 = 0

Possible rational roots: ± 1, ± 11

Roots: {−1 mult. 2, 11}

44)  x3 − x2 − 5x + 5 = 0

Possible rational roots: ± 1, ± 5

Roots: {1, 5, − 5}

45)  x3 + 2x2 − 2x − 4 = 0

Possible rational roots: ± 1, ± 2, ± 4

Roots: {−2, 2, − 2}

46)  x3 + 5x2 − x − 5 = 0

Possible rational roots: ± 1, ± 5

Roots: {1, −5, −1}

47)  x3 − 2x2 + 12x + 40 = 0

Possible rational roots: 
   ± 1, ± 2, ± 4, ± 5, ± 8, ± 10, ± 20, ± 40

Roots: {−2, 2 + 4i, 2 − 4i}

48)  x3 + 15x2 + 27x + 13 = 0

Possible rational roots: ± 1, ± 13

Roots: {−13, −1 mult. 2}

49)  x3 + 9x2 − 21x + 11 = 0

Possible rational roots: ± 1, ± 11

Roots: {−11, 1 mult. 2}

50)  x3 − 4x2 + x + 26 = 0

Possible rational roots: ± 1, ± 2, ± 13, ± 26

Roots: {−2, 3 + 2i, 3 − 2i}


