3.5 Exercises

Factor out the greatest common factor. See Examples 1-6.

—1. 15k + 30
3. 6p° + dp
— 5. 8m’p — 4mp?
7. 5xy — 8xy?
— 9. 8m* + 6m® — 4m?
1. 107 — 87 — 167
— 13, 6% — 3rs® — 9r’s
15. 2x%y — 3x° + dx’y’
— 17. 12km® — 24E°m" + 36K’
19, 1447wt + 162%m° — 3240
— 21. 162°n° + 64zn’ — 327°n°
23. 154% + 12d% — 3ad*
— 25, 9%yt — 187y
27. 129°¢° + 5r%° + 24p™?
— 29. 14a°K* + Ta%h — 212D + 424k
31, — 15w — 6m’p" — 9mp® + 30mYp°
— 33 (m— DNm+ 1)+ (m — 9m + 2)
35 Bk - Dk + 2y + 3k — Dk + 5
— ¥ (r—-6C2r+ 1D - -6+ 3

9. + 5 + mj(t- +
4A.43 -0 -3 -0 +33 —xn

43. 15022 + D* + 102z + 1 — 252z + 1)
45. S(m + py’ — 10(m + p)* — 15(m + p)*

- - )
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. Tm— 21

. 124° + 94°

. 1222 — 620

. 4ab + 24°b

. 2p° + 4p® - 87

. 67 — 180 + 9p*

. 5p°F + 25p%F + 10p**

. 14d% + 7% — 218°%

. 15m%p? — 6m'p* + 9mp?

. 39¢°b° — 264’ + 524°D°

. 580 4 10?’2.:.‘2 — 1547

. 20my + 30my? + 50m’2

. 30m’p°d + 20m°ptgt

2R Tt 14m6p3

 12km’ — 24K°m? + 36Km — 60k'm’

. —25x%% — 20xY° 4+ 15%yt — S0xfy?
{a+ 5a —6)+ (@a+ 5a—-1)

. Gm — 1D 2m + 5) + 5m — 1)im + 5)
Ay 2y + ) -y Dy + D

L Pk +m) + 2t Q)

L2t — S+ M —sF -t — s

. 6(a + 26 — 4a + 2b) + 12(a + 2b)°

. =9 p + q) — 3a'(p + g + 6alp + g

Factor each of the following polynomials twice. First, use a common factor with a
positive coefficient, and then use a common factor with a negative coefficient. See

Example 6.

47, 247" — 482

49. -2 + 6° + 4

51. —32am® — 164°m> ~ 64a’m®
Factor by grouping. See Examples 7-9.

53. pg + 3rg + pm + 3rm
55.2b + 2c + ab + ac

§7. p° + pg — 3py — 3¥q
59, &’b® + 2% - 545 — 10
6l. x> —3x+2x — 6

63. 3 — 2r + 15r — 10
65. 21y + 14y — 15y — 10
67. 16p> + 6pg — 8pg — 3¢
69. 14m* + 2lmg — 2mq — 3¢°
71. 3a® + 3ab® + 24% + 2¥°
B.t—a+ab—-b

75. 8 — 6% — 12y + 9*

48.
50.
52.

54,
56.
58.
60,
Ly — By + 4y — 32

. 2a° — 6a + Ta — 21

L1847 + 9g — 4 — 2

. 8% + 6rs — 12rs — 95°
. 10y” + dyz — 5y — 2z
72.
74.
76.

228888

39p° — 65p*
-54° + 104" — 154
—144z''° + 160" — 322

5x + S5a + 9bx + Sab
3am + 3ap + 2bm + 1bp
F2 + 6rs — 3rt — 18st

m + 87 — 3m* — 24

16m* — 4m’p® — dmp + p’
2ab* — 86" +a - 4
2yt +at -3 -3
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Factor each of the following polynomials. Assume that all variables used as expdnents
represent positive integers.

77, p*m — 2p™" : 78. 4r¥ + 8

79, ¢* + 24 + 3¢ 80. 2 — 7 +

81 v 4+ eyt 82, K=Y + 2T 4 12%F

83 Gk — Nk +2) — (7T -302k+ 1) 84, 5z + )3z — 3) + (22 — TS5 — 32)
85, r’'m’ + g'm? — rF2* — g7’ 86. 67K — 100" — 3 + 5

Factor out the greatest common factor.

87. 3m™* + m™* 88. k2 + Ut

89.3p 2+ 2p 2 — 4! 9. S5y + 8y 2+ !

Review Exercises Find each product by the FOIL method. See Section 3.4.

91. 2m — D@Bm + 2 92, 4p + 5@ — T 93, (8r + 55)(2r — 3s)
94, (7y — 20)(3y + 5» 95, (9z — Ta)(2z + 5a) 9. (8p + 3dpr — q)
97, (2r — 55)(Tr + 35) 98, (2a + T)(3a + 5b)



3.6

Factor each of the following trinomials. Seé Examples 1-9.

Exercises

1. e + 4c -5 2.4 +94 + 8 3. +6p+ 8 4. m* + 15m + 56
5.4 a- 12 6. 22 + 22 — 35 7. — - 20 8.y% — 2y — 35
9, x* — 3x — 40 10. & — 6a — 16 11, k¥ — kn — 6n° 12. & + 3ab — 185
13, y* — 3y — 1047 4. p* — 2pq — 154 15. @b — Tab + 12 16. v + dyw — 21
17. 5y + y — 6 18. 2¢* — r = 3 19. 3m* + Tm + 2 20, 3y* + 14y + 8
21 8" + 13y — 6 22. 652 + 13x + 6 23, 18x — 3x — 10 24. 12m* - 8m — 15
25. 350 —4p — 15 26, 6m" — 17m — 14 127, 12a% + 8ab — 156>  28. 3m’ + Tmk + 24
29. 42 — 12ka + 94° 30. 182° — 3ab — 2867 31. 35x% — 4lxy — 24y 32, 104® + ab — 3H°
33. 8m® — l4mp — 390 34, 6x° — Sxy — 39y® 35, 6% + 13kp + 6 36. 15227 ~ 222 — 5
37, 12w + 14m — 40 38, 367 + 300 — 50 39. 184° — 15a — 18 40. 100-° — 90r + 20
41, 6a° + 12a° — %a  42. 3m" + 6m® — T2m® 43, 13y + 39y — 52y 4. 4p’ + 24p” — 6dp
45, 2%y — 487" + 288n° 46. 6m’n® — 24m’n® — 30mn*

Factor each of the following. See Examples 10 and 11.
47. 3 — 14x* - 5 48. 3p* —8p* - B3
50. K + K - 12 51, 6x* + 5x° -

49, * — 722 - 30
52. 64° — 1la* — 10
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54, 2y° + xn? - 60

53, 12p° + 28p%r — 5¢° i
{56, 2p° + 31pg® —

55, 4x* + 13x%° - 274° 164"
Find a polynomial that can be factored as follows.
57. (3q + Th)g — 2h)

59. —9a(a — 5b)2a + Tb)

58. (5p — 29)3p + 4q)
60. 12:°(5z + x)(2z — x)
Factor each of the following. Assume thar all variables
positive integers. See Examples 10 and 11.

61. 6(p + 37 + 13(p + 3) + 5

63. 6z + k¥ — Tz + B~ 5

65. a’a + bY — abla + bY — 6b™a + by E
67. p’(p + ) + 4pg(p + ) + 3¢°(p + g)
69, 2z — x) — ox(x — ) — Nz — x)
.p” —-p' -6

73. 6z — 57 — 4

75. 36k 4+ 3067 + 4K

used as exponents represent

62. 10(m — 5 — %m — 5) — 9

64. 3r + m)* — 10(r + m) — 25

66. m’(m — p) + mp(m — p)} — 2p*(m — p)
68, 2805 — y) — Tk(5 — y) + 5(5 ~ ¥
70, (r — 5) — Srs(s — 1) ~ 65°(r — )
72, F° + 4 - 5

74. 124% + 1la¥ + 2

76. 30y — 26y — 40y™

Review Exercises  Simplifc. See Section 3.2.

")’

Fined cach product. See Section 3 4.
81. (2m — 5)2m + 5)
84, 2z + 5x

(2rs)’
')’

2 ~—1
79, &P 80.
mp

77. —-35°

82. (GBp + 2)bp — 29)
85. (y — DOy + 2y + 4)

83. (5a¢ — 3
86. (3a + 3254 — 15a + 9



3.7 Exercises
Factor each of the following. See Examples 1-4.

L x* — 25 2.9-p 3. 36m* — 25

4. 4x* — 49 5. 16y* — 814° 6. 9" — 10077

7. 16 — 254°0" 8. 49 — 64x*7* 9. a* — 4b*

10, m_2p2 — 49r%? 1. 2% + 4x + 4 12, y* + 6y + 9
13. & — 10a + 25 14, ¥ — 8 + 16 15, 9% — 6rs + §°
16. 4o® — 20ab + 255° 17. 25x%% — 20ay + 4 18. 98¢ + 24kq + 16
19. 72m* — 120mp + 50p> = 20. 100y* — 100yz + 257° 21. 8® + 1
22, 1254 — 1 : 23, 275 - 6d4y° 24, 84° + 125m°
25, 64x° + 125° 26, 2162° — x° 27. 125m® — &p°
28. 64y* — 1331%° 29, 1000 + 27r%° 30. 343 + 1000ab’
3. 64° + 1 2. -8

Factor each of the following.

33, (x + y¥ — 16 34. (@ + b)® — 100 35.25 — (r + 3sP

36, 81 — 2k + 2 37w — (3p — 5° 38. wr — (2z — 3P

39. (@ + b — (a — by 40. (c — d — (c + df M. @+ bP+ 2+ B+ 1
2. x+yP +6x+P+9 43. (m—pP + 4m —p) + 4 4. w-—r" + 8w —r + 16
5.7 —6p+9— 71 46. ¥ — 10k + 25 — 7 47. 9 — 30y + 25 — 16x°
48, 254° — 20a + 4 — 9 49. P — 165> + 245 — 9 50, £ — 166 + 8u — 1

51. 64 — (a — b)Y 2.+ 1 -1 53. (p — 5° + 125

54, m* + (m + 3) 85. a° — (@ — 4 56. (p + g — (p — @°
Find a value of b or ¢ so that the following will be perfect squares. '

57T. PP + 6p + ¢ 58. y2 — 14y + ¢ 59, 922 — 30z + ¢

60. 16r* + 24r + ¢ 61. 16¢° + bg + 25 62. 36x° + bx + 25

Factor each of the following. Assume that all variables used as exponents represent
positive integers.

63. 16m™ — 9 64. 100m™ — 81 65. 64r% — 1

66. 4 — 49xV 67. 100m* — 9™ 68. 168% — 25m™
69. 9% — 304" + 25 70, 121p% + 44p* + 4 7. 5" -8

72. 216 + b* 73, 272" + 125x% 74, 1000k — m®"

Review Exercises Factor completely. See Sections 3.5 and 3.6.

75. 16y% — 24y + 32° 76. 97 — 102 + = 7T xy + 2y + 4x + 8
78. &% + WP+ 24 + 6 79 vV +y—2 80. m® — 4m — 21
81. 677 + 19z — 77 82. 10w® + 19wx + 6x°
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38 Exercises |

Factor each of the following polynomials. Assume ail varfabies used as exponents are
positive integers. i

1. 1004 - 9 2. 107 + 13r | 3 - 3.3 = 3 — 9057

D — 16 5. 3a’pq + 3abplh — 0bpq 6. 497 — 16
7. 225p% + 256 @) - 1000 9,668 - 17h - 3
10. K — 6k — 16 11. 18m'n + 3m’n’ — 6mn’ 12, 62 + 9w - 77
13. 2p° + 1lpg + 15¢° 14. 40p — 32r | 15. 9" — 45m + {8m’
16. 4% + 28kr + 49r? 17. S4m® — 2000 18, mn — 20 = Sm ~ 10
19. 2" ~ 7a - 4 20. 9’ — 30mn + 250" 2. kg - 9 + kr — 9
22. s6k° - 875 23. 977 4+ 100 24, 162°x° ~ 327
gp® — 125 h. yx + yw + zx + zw 27, x* - 625
28, 2’ — mn —~ 154 @ P+ 64 30. 48y - 28y
31 64m’ — 625 32. 142 ~ 3k — 20 33. 122" - 67 + 18z
34. 2258 — 36r° 35. 2565 — 400C% 36. 22 — p - 20p°
G2 10002 + 512 38. 64m> — 250> 39, 107 + 23rs - 55
40. 128 ~ 17kg — 5¢° a1. 24p’q + 529} + 20pg° 42, 327 + 1657 — 245°
43. 48K - 243 4. 14x7 — 25xg — 25¢° 45. 50p° — 162
46. y2 + 3y — 10 47. 12mrx + dmnrx + 40n°rx 48. 18p® + 53pr — 357
49. 212’ — Sab — 4 50, (x — 2y)2 — 4 51 3m — n)* — 25
52, (5r + 25 — 6(5r + 25) + 9 ,-@(p + 8¢ — 10{p + 8g) + 25
(a7 - 97 + 0 55. 2lm* — 320 - 5
56. (x — ) — (27— §7. & — W™
58, izl + 2T £ 0) 59. gh k™t — @Rk (k # 0)
60. 20° + 42> + 8™ 6L 3m* — Tm* — 6
62. 20* + 10p° — 28  Ghmt—dm+ 4+ 6n~9
64, x¥ — y¥ ¢ 1567 + 3® — 6¢

66. I + 2%Up + p* — & — 2ab — ¥ 67- 8 + (z + w)’

Review Exercises Simplify. See Section 3.1.

68.12:%‘—3 69. 36'333 I 7%).%5_%; V) 71.%’2‘—’;? *k # 0)
Solve each equation. See Section 2.1, ‘ :

72. 3 + 1 = 13 3.5 —2=8 | 74. —2q +3 =1

75, —a+4=25 76. 4p = 0 77. —9r =0

78, -2z +8=090 7.1 -3y=35 |



Section 3.5 (page 126)

1. 15(k + 2} 3. 2p(3p + 2) 5, 4mp(2m — p) 7. xv(5 — 8y) 9, 2w 4m* + 3m — 2)
11, 27%5¢° — 4¢ — 8) 13, 3rs(2r — s — 3r) 15. o(2x — 3y + 4%
17. 12kmi(m — 26 + 3km’) 19, 162°m* (9" + m — 2zm) 21, 16zn°zn® + dn* — 22°)
23, 3a(Sa*b + dac — d¥) 25, 9xPy’z(z’ — 2%) 27. No common factor other than 1
29, TabQ2d’h + a — 3a‘b* + 6b°) 31, 3mp*(—5m*> — 2m’p — 3 + M0m) or
—3mp*(5m* + 2m’p + 3 — 10m) 33. (m — N2m + 3) 35. 0k — D2k + 7
3.0 — 6)(r —2) 3. 0% + s+ W 41, (3 — D6 + 2x — XY
43. 20z(2z + D3z + 4) 45. 5(m + pY(m + p — 2 — 3m’ — 6mp — 3p%)
47, 24z(z — 2y or —24z(—z + 2) 49, 23— % + 3x + Dor 267 — 3x - 2)
51, 16a2m’(— 2a°m° — 1 — 4a’m’) ot —16am’Qatm? + 1 + 4a’nt) 53.(p + 3r)g + m)
55. (b + )2 + @ 57.(p + )p — 3 59. (&* + 2)(F° — 5) 6. (x — 3Nx + 2
63. 3r — Dir + 5 65. 3y + DTy — I 67. (8p + 32 — @) 69. (2m + 3g)Tm — @)
1. (@ + b)3a + 20) 730 —axl — B 75. (4 — 3yH2 — 3y 77. (PP - 2)
7. ¢q* + 24" + 3) 8Ly Ny + ¥+ 1) 83. 33k — Tk + 1) 85. (7 + gN)(m" — )
87. m~(3 + nd) or (m* + 3)ym’ 89.p 3+ 2p — 4o (=4 +2p + 3’ 91, 6m> + m — 2
93, 1677 — ldrs — 155  95.182° + 3lza - 354° 97. 147> — 29rs — 155"
Section 3.6 (page 133}
Lic+ 5 —1 (pt+t2Dp+ A 5. (a — Ha + 3) 7. + Hir — 5
9, (x — 8)x + 5) 1. (k — 3n)k + 2n) 13. (y — 50(y + 2x) 15. (@b — 3ab — 4
17. 5y + 6}y — 1) 19. (3m + Dim + 2) 21. (8y — 3y + 2) 23. (3x + 2)(6x ~ 3)
25.(7p — 5)5p + 3) 27. (6a — 5b)¥2a + 3b) 29. (2k — 3a)2k — 3a) or 2k — 3a)°
31. (Tx + 3y)5x — 8y 33. 2m + 3p)dm — 13p) 35, Gkp + 2)(2kp + 3)
37.2(3m - 4)(2m + 3) 39, 3(2a — 3(3a + 2) 4k. 6ala — 3)a + 3)
43. 13y(y + H(y - D 45, 20°(c — 129)(x — 12y) or 2x7°(x — 12y7 47. 352 + DHx* - 3)
49. (2 + I — 10 51. (3x7 — 5)N2x* + ) 53. (6p° — N@2p* + 51
55, (4% — 3 + 9a7) 57. 3¢ + qh — 14K 59, —184° + 27a°b + 315ab°
61. 3p + 120 + 7 63. (3z + 3k — 32z + 2k + 1) 65. (a + bYa — 3bHa + 2b)
6. (p + Plp + 39)p + @ o (p + @’(p + 39) 69. (z — Nz — B + W orz — N + 2%)
T (p" - 3"+ D) 73, (22 + DG - B 75, (6K + V3K + 2) 77. -1
79. 1/(n’p’) 81. 4m* — 25 83. 254° — 30ab + 9 85.y> — 8
Section 3.7 (page 137)
Lx+5Mx—5 3. (6m + 5)6m — 5) 5. (4y + 994y — 99) 7. (4 + Sab)(4 — 5ab)
9. (@* + 26Ma® — 26" 1. (x + 2 13. (@ — 57 15. 3r — 5)’ 17. 5xy — 2
19. 2(6m — 5p) 2. (2a + D@ — 22+ D 23. (3x — 4)9x% + 12xy + 169
25. (4x + Sy}16x* — 20xy + 25y%) 27. (5m — 2p)(25m" + 10mp + 4hH
29, (10 + 3rs)(100 — 30rs + 9r’s%) 31, (4y® + D6 — 47 + 1) B.x+y+Hx+y— D
38.(5+r + 35 —r — 39) 37.0m + 3p — S5¥m — 3p +5) 39. 4ab 41.(a v+ b+ 1Y
B.m—-p+2 45.(p 3+ np-3-7 47. 3y — 5 + 4003y — 5 — &)
49, (r + 4s — N(r — 45 + 3) S1.(4 — a + b)(16 + 4a — 4b + a” — 2ab + bY)
53, p(p* — 15p + 73) 55. 4(3a¢> —-12a + 16) 57.9 59. 25 61. 40 or —40
63. (4m™ + 3)dm™ — 3) 65. (8% + 1DEBF — 1) 67. (10m* + 3p™)(10m — 3p")
69. Ba* —~ 5 7L G~ D6+ 27+ 4 73. 327 + Sx¥)9ZY — 15295 + 25:%)
75. 8y(2y — 3 + 4y9) 7.6+ 20y + B 79.(y+ 2y - b 81. (3r — 2)(2r + 72)
Section 3.8 (page 141)
1. (10a + 3b)(10a — 3b) 3.30%p — 6)p + 3) 8. 3pgla + 6B)a — 5b) 7. Cannot b
factored further 9. (6b + 1)(b — 3) 11.3 _ ¢
; mn(3m + 2n)(2m — n) 13. 2p + 5¢)(p + 39)
15. 9m(m — 5 + 2m") 17. 23m — 10)(9m® + 30 q
- m + 100) 19. (22 + 1)a — 4)
2L (k — 9g + 1) 23. Cannot be factored further 25.(2p ~ 5)@p° + 10p + 25
2.~ St N+ 29 (p > AN~ 4p 4 16) 3L Em + 25m - s
33. 6227 — z + 3) 35, 16(4b + 5¢)(4b — 5¢) 37. 8(5z + 4-)(2522 - 20z -T 16) )
W.0r - 90+ 59 AL 4y £ P + 50, 4 I + 9)2k + K — 3)
- 25p + 9)5p — 9) 47. 4rx(3m® + mn + 10n%) 49. (7Ta — 4b)(3a + b)
51.(3m — n + 5¥3m — n — 5) 53. (p + 8g — 5 5. (Tn + )G — 5)
57,2 + W™ — W) 59. gk (k — g) 61. Gt + 2t — 3)
63.(on+n—5m-—n+1) 65.30(5¢% + & — 2)

77. {0} 79. {—4/3}




