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Factor out the greatest common factor from each polynomial. See Examples 1 and 2.

1. 12m + 60 . 2. 15r — 27 3. 8k3 + 24k

4, 9z + 81z 5. xy — Sxy? 6. SH% -+ hj

7. —4p3q* — 2p%q° 8. —3zw? — 18z%w*

9, 4k2m3 + 8k*m?® — 12k*m* 10. 2874s> + Tr3s — 35r4s?
11. 2(a + b) + 4m(a + b) 12. 6x(a -+ b) —4y(a +b)

13. 5r=6)(r+3) - (2r—1(r+3) - 14 (42— 5)(3z—2) — (32— 9)(32 — 2)
15. 2(m— 1) = 3(m — 1) +2(m—1)° 16 5(a+3)P°—2(a+3)+(a+3)?

17. Concept Cheek When directed to completely factor the polynomial 4x2y> — 8xy?,
a student wrote 2xy3(2xy* — 4). When the teacher did not give him full credit, he
complained because when his answer is multiplied out, the result is the original
polynomial. Give the correct answer. ’

18. Concept Checl Kurt factored 16a? — 40a — 6a + 15 by grouping and obtained
(8a — 3)(2a — 5). Callie factored the same polynomial and gave an answer of
(3 — 8a)(5 — 2a) . Which answer is correct?

Factor each polynomial by grouping. See Fxample 2.

19. 6st+ 9t — 10s — 15 20, 10ab — 6b + 35a — 21
21, 2m* + 6 —am* — 3a \ 22. 15 — 5m? — 3r% + m?r?
23. p%q? — 10 — 2¢* + 5p? 24, 2072 — 8x + Spz% — 2px

Factor each trinomial, if possible. See Examples 3 and 4.

25, 6a®> — 1la + 4 26. 8h2—2h —21 27, 3m? + 14m + 8
28. 9y2 — 18y + 8 29. 15p% + 24p + 8 30, Ox + dx — 2
31, 124% + 10a? — 42a 32, 36x3 + 18x% — 4x 33. 6k*+ Skp — 6p*
34, 14m? + 1lmr — 15¢> 35, 5a> —7Tab — 6b? 36. 12s* + 11st ~ 5¢>
37, 1222 —xy — y? 38. 30a% + am — m? 39. 24a* + 10a%b — 4a’b?
40. 18x5 + 15x% — 75x3%2% 41. 9m? — 12m + 4 42. 16p* —40p +25
43, 3242 + 48ab + 18b? 44, 20p* — 100pq + 125¢°
45. 4x2y? + 28xy + 49 46, Ot + I2mn+4
47. (a—3b)?—6(a—3b) +9 48. (2p+4q)*—10(2p +q) +25
49. Concept Checlc Match each polynomial in Column I with its factored form in Column IL.
I I
(@) x%+ 10xy + 25y* © AL (x4 5y)(x — 5y)
(b) x2 — 10xy + 25y* B. (x+ 5y)?
(© x*—25y" C. (x—5y)°
(@) 25y —x? D. (5y +x)(5y —x)
50. Concept Checl Match each polynomial in Column I with its factored form in Column II.
1 1I
(a) 8x3—27 A. (3 —2x)(9 + 6x + 4x?)
(b) 8x*+27 B. (2x—3)(4x*+6x+9)
(¢) 27 —8x3 | S C. (2x+3)(4x? — 6x+9)
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Factor each polynomial. See Examples 5 and 6.

51. 94> — 16 - 52. 16¢%— 25 53, x*— 16

54, y* — 81 55, 255 — 912 56. 3672 — 81y*
57. (a+b)>— 16 . 58, (p—2q)*— 100

59, p*— 625 60. m* — 1296

61. 8 —a® 62. 27— 17

63. 125x% —27 64. 8w —27n*

65. 27y° + 12528 66. 277° + 64y"2

67. (r+6)° —216 68. (b+3)—27

69. 27 — (m + 2n)® 70. 125 — (4a —b)®

71.

72.

For individual or collaborative investigation (Exercises 73-78)

Coneept Chieck Which of the following is the correct complete factorization of
¥t =17

A (2= 12 +1) COB. (2 D+ DE- 1)

C. (x2—1)? D. (x — 1)*x+ 1)?

Concept Check Which of the following is the correct factorization of x* + 87
A. (x+2) B. (x+2)(x*+2x+ 4)
C.‘(x+2)(x2~2x+4) D. (x+2)(x2—4x+4)

The polynomial +6 — 1 can be considered cither a difference of squares or a dif-
ference of cubes. Work Exercises 73-78 in order, to connect the results obtained
when two different methods of factoring are used.

73. Factor x5 — 1 by first factoring as a difference of squares, and then factor fur-

ther by using the patterns for a sum of cubes and a difference f cubes.

74. Factor x% — 1 by first factoring as a difference of cubes, and then factor further

by using the pattern for a difference of squares.

75. Compare your answers in Exercises 73 and 74, Based on these results, what is

the factorization of x* -+ x2+ 17

76. The polynomial x4 4 x2 + 1 cannot be factored using the methods described in -

this section. However, there is a technique that enables us to factor it, as shown
here. Supply the reason why each step is valid.

x4+x2+1:x4+2x2+1—x2 [ —
:(x4+2x2+1)*x2 [
:(x2+1)2~x2 I ——

= (x2+1-x)(*+1 $x
={x2—x+ HE2+x+1)
77. Compare your answer in Exercise 75 with the final line in Exercise 76. What
do you.notice? ‘

78. Factor x® + x* + 1 using the technique outlined in Exercise 76.
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Factor each polynomial by substitution. See Example 7.

79.
81.
83,

7(3k — 1)> + 26(3k = 1) — 8 $0.
9(a—4)>+30(a—4) +25 82.
m* — 3m? — 10 84,

Factor by any method. See Examples 1-7.

85.
87.
89.
91.
93.
95.
97.
99.
101.
103.

105.
106.

4p% + 4bc + c2 — 16 86.
x2+xy—5x— 5y 88.
pH(m —2n) + q(m — 2n) 90.
47% + 28z + 49 92.
1000x3 + 343y? 94,
125mb — 216 96.
64 + (3x + 2)° 98.
(x+yP—(x—-y? 100.
14472 + 121 102.
(x+y)?—(x—y? - 104.
Are there any conditions under which a sum

an example.

6(4z —3)2+7(4z—3) =3
A5k + TP+ 12(5x+T) +9
a* —2a> — 48

(2y—1)2—4(2y—1)+4
8r2 — 3rs + 1052 A

3642 + 60a + 25

6p* + Tp* — 3

b2+ 8b+ 16 — a2
g*+6g+9—p?

216p° + 12543

10072 — 16952

(3a + 5) — 18(3a + 5) + 81
474 =Tz — 15

of squares can be factored? If so, give

Geometric Modeling Txplain how the figures give geometric interpretation to the

formula x2 + 2xy + y2 = (x + y)%
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Factor each polynomial over the set of rational number coefficients.

1
107. 49x2 — — 108.
9x s 8
25
109. ?x“ — 9y? 110.

1
81y — —
T
121

atmien 4_49 2
2570 T

Concept Checle Find all values of b or ¢ that will make the polynomial a perfect square
trinomial.

111, 422+ bz +81 112.

113. 10072 — 60r + ¢ 114.

9p> + bp +25
49x2 + 70x + ¢



