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r6  Polynomials and Factoring

CHAPTER

Skills & Concepts You Need for Chapter g

Factor.
6x + 6y 2. 24w + 24z 3. 4y + 28 + 122

3-4  Write as an algebraic expression.

4. 10 more than twice the number

5. 2 times the sum of a number and 6

3-5 Solve.

6. 6y +4=2y+38 7. 32a+4) =20
3-11

8. The perimeter of a rectangle is 280 ¢cm. The length is 20 cm more than

the width. Find the dimensions.

5-3  Multiply.

9. (—6x8)(2x5) 10. (—6x2y2)(4xy*)
5-9  Multiply.
11, 9x(4x + 7) 12. 35(6t* — 252 — 3t — 6)
13. Bx+ 8)(x—7) 4. (x +3)(5x =7
15, 8x(2x% — 6x + 1) 16. (x + 6)(x — 4)
17. (y = 8)(y + 3) 18. (7w + 6)(4w — 1)
5-10 Multiply.
19. (x — 9)? 20. (5x + 3)2
21. (@ — T)(a +7) 22, (2 - 5y)(2 + 5y)

12. 185t — 653 — 95t — 18s
13.3x%~ 13x — 56
14.5x2 + 8x — 21
15. 16x3 — 48x2 + 8x
16. x2 + 2x — 24

17. y2 = 5y — 24
18.28w< + 17w — 6
19, 2 — 18x + 81
20.25x2 + 30x + 9
21.a% - 49

22.4 — 25y2




E/ASSESS

12x

LAy

x2y8 + 20x°y3
- 2y3 + 4x3)
Guide

exible scheduling, this
a split into parts.

1
52-60

aview to maintain skills.

A i
Extra Help ) B e i
e y : -l EXEFCISES
On the Web - ; et
Look for worked-out '
examples at the Prentice A

Hall Web site.
www.phschool.com

Find three factorizations for each monomial.

1. 6x3 2. 9y? 3. —9a°

4. —12x6 5. 24x%y? 6. 15nn

7. —18p3q? 8. 107250 9, 124%p%

Factor.

10. x% — 4x 11. y2 + 8y 12. 24> + 6a

13. 3p% = 3p 14. 3y* + 6y + 6 15. 5x% + 10x + 30
16. 14m* — 12m 17. 28y2 + 21y 18. 32x5 — 17x4
19. 9x3 + 25x7 20. 6a* — 5a° 21 11y* + 7yt

22, 2x2 +2x — 8

-y

24, x3y + 6x%y

23, 6x2 + 3x — 15
25. 4a%b? + a%b

26. 8x*y? — 2452y 27. Smdn + 10m3

28. 12mn? + 9m’n + 6mn® 29, 2x3y% + 6xy3 + 8xy?
30. 17x° + 34x3 + 5lx 31. 16x6 — 32x° — 48x

32. 6x% — 1023 + 3x2 33. 5x5 + 10x% — 8x

M, 5+t + 3= A2 35 X0 — xT+xt+ X3

36. 2x7 — 2x6 — 64x5 + 4x° 37. 1053 + 25x% 4+ 15x — 20
38, 4a'b* — 2a%b% + 6a? 39. 5p%g% + 10p*q* — 20pq®
40. 2x°y — 4x?y + x? 41, 6m®n® + 3m’n® + m*n®

o e T

{5 Which polynomial has 3x as a factor?
A.15%% —.9x% + 13x B. —21x? + 24y?
C.9x - x° D. 6x> + 15x

Two polynomials are relatively prime if they have no common factors
other than constants. Tell which pairs are relatively prime.

43. 5x, 12 44. 3x,ax — 3

45, x + x%, 323 46. y — 6.y

47, 7a,a 48, 2p* + 2,2p

49. > — 4,12 — 4 50. 3¢ —a,a®> — 2a

51, 2x + 4,2x% — 4 52. m? + 4mn,3mn + 2m

264 Chapter 6 Polynomials and Factoring

Exercises 21. 184

1-9. Answers may vary. 22.2 %)

10. x0 — 4) 23. 3(2x 22x2 + 2
11‘_5"[‘." + &) 24, 12y

12. 2a(,
13. 3plp = 1)

14, 3(y* + 2y
15. 5(x? ,
16. 2m(7m” — &)
17. 7y2(4 + 3y?)

2}

27. 5m3(m*n + 2)
28. 3m®n(4m?n + 3m + 2n)

;16 Polynomials and Factoring




b 53, 425 + 823 — 6x,8x% + 1207 + 24x — 16
4 54, 6xZy + 4xy + 2x, 2x3 + 8x%y + l4x
4 5. a3 +ath + ab? + b3, a* — ab?
s6. Critical Thinking Represent the area (A)
.of the shaded region using an expression in
: factored form. (Formulas for area can be found
g in Table 2 in appendix.)

The area of a square with
side s is s2.

57. 603 + 302,963 + 27 + %

o8, 1204 — 15063 + 61 + 18, 161" + 2413 — 482 — 32
b 5. 19266 — 480, 14418 + 7242

& 0. 2705 — 81x2 + 9x,8x% — 16x + 4

The area of a circle with
: Challenge radius r is zre.

3 .

. Find the common factor, if one exists.

%

# | Mixed Review

& Gmplify. 61 x7-x5-x 62 (3mPn’) 63. (92)(~2%) 51,5253
Write using scientific notation. 64 0.00437  65. 307.5 66. 5613 54
~ Collect like terms and then arrange in descending order for the variable m.

1. 12— 9m® + 6m? + 4m® — 8m>  68. sm2 + 116 — 4m2 +3 56

& Connections: Geometry

Recall that the perimeter of a polygon is the sum of the lengths of its
sides. Use the idea of perimeter to complete cach of the following.

1. The perimeter of the parallelogram below is 8x + 4y.
What are the lengths of the missing sides?

ST

2. The perimeter of the trapezoid below is 16x + 3.The base of the
trapezoid is 1 more than twice the length of the opposite side. What arc
the lengths of the missing sides?

2x+1 2x +1
6-1 Factoring Polynomials 265
47. No Mixed Review Connections: Geometry
. Yes 5 z
62. 9m*n® 3x +y
2? EO 63. —18¢7 2. shorter side: 4x
52- NE;S 64.4.37 % 10-2 longer side: 8x + 1
53. Yes 65.3.075 % 107
54. No 66.5.613 » 107
55. Yes 67.-5m3 - 2m? + 12
56.r2(4 - 1) 68.m< + 119
57.3t
58. No common factor
59, 24¢2

60. No common factor

6-1 Factoring Polynom



Teach the Mathematics (continued)

Chalkboard Examples

Factor.
1.x2 - 16

{x =+ 4)(x 4)
2.25x2 - 4

(5x)2 — 22 = (5x + 2)(5x — 2)
3. 25x4 — 6ay?

( Bx4)e (8w)”

(5x2 4 f’._1_x]:5.=:':' y)

4,32x2 — 502

2(16x% — 25p2)
= 2[(4x)% — (5y)2]
2(4x + 5y)(4x — 5y)
Use Teaching Transparency T20 to
present Chalkboard Example 1.

? Factoring Completely

Show that factoring is the opposite of
multiplication by factoring an expression
and then multiplying the factors to return
to the original expression.

Chalkboard Example

1. Factor.
at - p4
(a%)2 - (b?)?
(a2 + B (a2 — by
(3% + b%)(a + b)(a — b)

Note that a% + b? cannot be factored.

3. PRACTICE/ASSESS

LESSON QUIZ
Factor.
1.a2 - 16
(@ + 4)a - 4)
2.25x2 — 16
(55 + D(5x — 4)

3.x4 -1

1 Assignment Guide

To provide flexible scheduling, this

lesson can be split into parts.

Y Core 1-8

% Core 9-38, 47-69 odd
Extension 71-74, 77, 79

'Y Core 39-46, 48-70 even, 75, 76
Extension 78, 80-82

Use Mixed Review to maintain skills.

0000 Moo s

Extra Help
On the Web
Look for worked-out
examples at the Prentice
Hall Web site.
www.phschool.com

“Uygq 1®

Objective: Factor a difference of two squares completely,

After you factor a difference of two squares, you can sometimes continye
factoring. Factoring completely means to factor until factoring is no
longer possible (other than for a common factor of 1).

FEXANPLE 10 Bt 2

1 — 16x12 = (1)2 — (4x5)2
= (1 = 4x5)(1 + 4x5)
= [(1)* = (2x)%)(1 + 4x5)
= (14 2x3)(1 - 23 (1 + 4x5) Factoring the first binomi;
as a difference of squares

fI'r_v This Factor.
q. 81x* — 1 r. 1lom* — n®

268 Chapter 6 Polynomials and Factoring

Try This

I
r. (4m? +

Exercises

Yes
Yes
No
Mo
Mo
No
Yes
\’F_‘E\

(x

68 Chapter 6 Polynomials and Factoring

A
Wental Math  State whether each expression is a difference of two
squares.
1. x2-4 2. x% - 36 3. x% + 36 4. x2 +4
5 x2-35 6. x2 - 50 7. =25 + 16x2 8. —1 + 3612
Factor.
9. x2 -4 10. x% - 36 11 x2 — 9y?
12. m? - y? 13. 16a% - 9 14, 25x% — 4
15. 4x% — 25 16. 9a% — 16 17. 25m® — 49
18. 100x% — 25 19. x* -9 20. ¥ -4
21. m!® — 25 22. —16 + a2 23. —16 + 4x*
24. 16x5 — 25 25. 64y* — 81 26. 4x10 - 25
27, 36x12 — 49 28. 16y% — 25 29. 36x — 49x°
30. 1214% — 100 31. 81y% — 252 32. 100y° — 49y*
33. 8x2 — 982 34, —54y* + 2452 35. —50y2 + 3242
36. 27y% — 48y* 37.. 75mbtn? — 147 38. 50a'%% — 72
39, x4 -1 40. x* - 16 41, 4x* — 64 42. 5x* - 80
43, 16 — y* 44. 25 — x* 45. 625 — m* 46, 4 — 9y?

- B)(x — 6) 24. (4x3 + 5)(4x3 - 5)

= 3y)(x — 3y) 25. (8y? + 9)(8y? - 9)

= yim — y) 26. (2x° + 5)(2x> — 5)

t 3)(4a — 3) 27. (6x5 + 7)(6x5 - 7)

oK =a) 28. (4y + 5)(4y — 5)

S)2x — 5) 29. x(6 + 7x)(6 — 7x)

L 4Y3a — 4)

7)5m - 7)

FDEx — 1)
2 4 3)(x% - 3

20. (v + 2)(y3 - 2)

21. (m® + 5)(m8 — 5)

22, (&% + (@2 + 2383 - 2)

23.4(x% + 2)(x2 - 2)

30. (11a% + 10)(11a% — 10)
31. y2(9y? + 5)(9%?% - 5)
32. y3(10y + 7)(105 — 7)
33.2(2x + 79)(2x — 7y)
34.6(2x -+ 3y?)(2x — 3y2)
35. 2(4x + 5y)(4x — 5y)
36.3y%(3 + 4y)(3 — 4y)




- Factor.

47, 16x — 81x? 48, 1 — y® 49, b8 — &
50, 1632 — 25x° 51. x16 — 9x? 52, —16 + x°
53, —81 + 494* 54, —64 + ¢! 55, x12 = 16
i s 0 -1 57. a'? — 4a° 58, 16p% — 4
o -9+ 25 60. x° — 81 61. —49 + 9c8
. -. 62 4t - 4x7 63. 3x° — 1223 64. 3x2 — %
| RUEES 66. x? — 225 61. 3 - &
b 5 32422 — 081 69. 0.64x> — 121 70. 1.28x% — 2
L(x+3)P2-9 7% Cy—5)% ~36 73. (3a + 4)% — 49
L @y-TE-1 75. y8 — 256 76, x0'=1

5. Critical Thinking Can you find a rational nonzero value for b that
allows you to factor x2 + b?? Explain.

Challenge

78. Find 2 polynomials, each with three factors, where the only common
factor is (x + 2).

79, Find a polynomial with 2 factors where one factor is (x* — 2).

80, Find a third-degree polynomial where one factor is (x + 5) and the other
2 factors are binomials.

§1. Find a third-degree polynomial where there arc three binomial factors
and one factor is (a + 2b).

82, Find a fourth-degree polynomial where there are three factors and one
factor is x> — 5.

fﬁixed Review

Multiply.  83. (x + 7)(x + 7) 84. (2a — 3)(2a — 3) 3-10
Identify the degree of each term and the degree of the polynomial. Qo“e
85, 12¢ + 1 86. 6y — 25y — 8y + 15 87. 9a%c® + 45ac =7 55 . o\gtﬁ"&@' -

Write each as a decimal. 88. 20%  89. 8% 90. 430%  91. 6.5% 3-10 & 6

Solve. 92, 26 — 3¢ = 10c¢ 93, 4 —12=¢t+3 35

94. Ana has saved $68 to buy the bicycle at the right. How much more money
does Ana need? 3-4,3-11

95. Find the length of the base of a triangle if one side is 3 cm longer than the
base, and the other side is 5 cm shorter than the base. The perimeter of

the triangle is 52 cm.  3-4, 3-1/

62 Differences of Two Squares 269

62. 4x2(x + N(x — 1)
63.3x3(x + 2)(x — 2)

a3+ Y- )

65.2x(3x + 2)(3x - )

66. (x + 1.5)(x — 1.5)

Exercises

37.3(5m°n + 7)(5mn — 7)
38, 2(5a°b% + 6)(5a°b* — 6)
39 (x2 + 1)+ Dlx— 1)
40. (x? + 4)(x + 2)(x — 2)
41.4(x% + 4)(x + 2)(x — 2)
42.5(x2 + 4)(x + 2)(x ~ 2)
B.@+yHR+y2-y)
44. (5 + x2)(5 — x?)

45. (25 + m?)(5 + m)(5 — m)

49. (b* + a2)(b? + a)(b? — a)
50, x2(4 + 5x)(4 — 5x)

51. x2(x7 + 3)(x’ ~ 3)

52. (%3 + 4)(x3 — 4)

53. (7a2 + 9)(7a* - 9)

54. (¢’ + 8)(c’ — 8)

55. (x6 + )03 + 2)(x3 - 2)

56, (x4 + N2+ Dx+ Nix =1 &7 x{x + Dx=%)

57. a%(ad + 2)(a°> — 2) 68. (1.8x + 0.9)(1.8x — 0.9)

58, (4p® + t2)(2p% + B)(2p% - 1) 69. (0.8x + 1.1){0.8x — 1.1)
46. (2 + 3y)(2 — 3y) 59. (5a% + 3)(5a% — 3) 70. 2(0.8x + 1)(0.8x — 1)
47. x(4 + 9x)(4 — 9x) 60. (x4 + 9)(x2 + 3)(x? - 3) 71. x(x + 6)
48.(1 + yH(1 +y2)(1 +y)(1 —y) 61.(3c* + 7)(3c¢4 - 7) 72.(y + Dy = 11)

73.3(a — 1)(3a + 11)

74. 4(y — M)y — 3)

75. (y4 + 16)(y2 + B)(y +

76. (x8 + (x4 + N(x? -
(x+ Dx =)

77. No; any product of the
(x +a)(x+c)has3t
x2 + (a + Ox + ac. Fe
have 2 terms, a and ¢
opposites; but if a anc
then ac must be negar
cannot equal b2 for al

Answers may vary. The ar

examples.

78. x(x + 2)(x + 1) = x3
(x+2)(x + 3)(x — 3
X3+ 22— 9x—18

79. (x2 - 2)(x% + 2) = x

80. (x + 5)(x + N(x — 1.
=x3 4+ 562 —x—5

81.(a + 2b)(a + b)(a —
= a3 — ab? + 2a°b -

82. (x2 = 5)(x + 1)(x —

Mixed Review
83. x2 + 14x + 49
84.4a% — 12a + 9
85.1, 0; 1
86.3,2,1,0;3
87.5.2,0;5
88.0.2

89.0.08

90.4.3

91. 0.065

92.2

93.5

94, $132

95. The base is 18 cm.
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Objective: Factor trinomial squares.

To factor trinomial squares, you can use the following relationships.

A+ 2AB + B> = (A + B)?
A — 2AB + B® = (A — B)?

Remember to factor out a common factor first, if possible.

4 m@ Factor.

Hx3+6x+9=x2-!-

2

cx+3+32=(x+3)?
term is positive.

term is negative.

1]

A 16> - 40ab + 256 = (4a — 5b)°

: 27m% + T2mn + 48n* = 3(9m® + 24mn + 16n%)  Factoring out the

= 3(3m + 4n)?

Try This  Factor.

g x>+ 2x + 1 h. x2 = 2%+ 1
i, 25x% — 70x + 49 jo 48m? + 120mn + 75n%

} 6-3 Exercises

Mental Math  Which of the following are trinomial squares?

L x2 — 14x + 49 2.:%% - 16x + 64 3. x2 + 16x — 64
4, x* — 14x — 49 5.x%—6x+9 6. x2+2x +4

7. 8x2 + 40x + 25 8. 9x2 + 18xy + 9y?

9. 36m> — 24m + 160> 10. 16x2 — S6xy + 49y%
Factor. Remember to look first for a common factor.

11 22 — 14x + 49 12. x2 — 16x + 64 13. x2 + 16x + 64
W4, 2+ 14x + 49 15, x2 - 2x + 1 16. X2+ 2x + 1
17. 32 + 4xy + 4y2 18. x% — dxy + 4y 19. y2 — 6xy + 9x?
2. )% +6xy + 902 21.2x2 —4x+2 22. 2x2 — 40x + 200
B B 03— 1822 + 8lx 24. x% + 24x2 + 144x

Try This 7. No
g.(x + 1}2 8. Yes
h. (x — 1)2 13‘2"
i. (5x - 7)2 H'(es 22
. . 3(4m + 5n)2 s
e Sl fig 12. (x - 8)2
~ Exercises 13. (x + 8)2
B o 2
3. 14. (x 7)2
2. Yes 15.(x — 1)
3. No 16. (x + 1)2
4. No 17. (x + 2y)?
5. Yes 18. (x — 2y)2
6. No 19. (y — 3x)2

The sign of the middle

ﬂ 2—14x+49=x2-2-x-T+T7*=(x - 7)2 The sign of the middle

common factor, 3.

S
#% o Extra Help
= & On the Web

uor?
Look for worked-out
examples at the Prentice
Hall Web site.
www.phschool.com
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20. (y + 3%)2
21.2(x — 1)2
22.2(x — 10)2
23. x(x — 9)2

24, x(x + 12)2

v Factoring Trinomial Sq

Remind students that the follov
model illustrates that
(a + b)2 = a% + 2ab + b2

a a ab

b ab b?

Have students substitute —b int
equation

(a + (b))

]

a2 + 2a(—b)

=352 - 2ab+ |
Then have them multiply (a — ¢
to get the same result, Remind
to check their factorization usin
multiplication.

Chalkboard Examples
Factor.
1.x2 + 10x + 25

X2 4+ 2.x+5 52 = b g
2.y%2 -8y +16

y2 2. 2.},.4.;_42 = (y—4
3.4x2 +12x +9

(202 + 2 2x-3+ 3 = (2
4.2x? + 12x + 18

2(x? + 6x + 9) = 2(x + 3)?
Use Teaching Transparency T20 1
Chalkboard Example 1.

LESSON ENRICHMENT
The expressions
x3 4 0x2 4+ 27x + 27 (x+:
x3 +12x2 + 48x + 64 (x +
x3 4+ 15x2 + 75x + 125 (x
are all cubes of binomials.
Determine what each binomial i
Determine a pattern for recogni
cubes of binomials.

3. PRACTICE/ASSESS

LESSON QUIZ
Factor.
1.x2 4 20x + 100 (x + 10)?
2.y2 —dy+4(y-2)2
3.4a2 + 12ab + 9bZ (2a + 3b)
4.7x3 + 14x2 + 7x
TxX(x2 4+ 2x 4+ 1) = Tx(x + 1)

6-3  Trinomial Squai



25. 20x2 + 100x + 125 26. 12x? + 36xy + 27y2 @
de 27. 49y — 42xy + 9x2 28. 64y% — 112xy + 4942 -
sle scheduling, this . > i o s f
lit into parts. 29. e ks 10y* + 5 30. a* + 14a® + 49 "
31 0 + 26y° + 169 32,y + 16y° + 64
& 3316010 — 8x5 4 1 34, 9x10 4 125 + 4
61, 64 Choose the best 35, 4x* + 4x? + 1 36. 1 + 2a* + &b
answer. 6 4 3 2 8 _ anadh 4 2
w to maintain skills. i 37. Sl,lh + T2x y+ 16}-‘ 38. 9a 30a"b + 25b
1. Find the greatest
common factor. B
15m7n5 + 21m3n6 | Factor, if possible. In the
- 36m®n? 39. 49x2 - 216 40. 27x3 — 13x 41, 2% + 22x + 121 ‘“3;";
z squ
A 3m'n* 42. 4x* + 9 43. x2 —5x+25 44. 18x3 + 1232 + 2 hiwev
B 5mn : 7n? 45. 63x — 28 46. 162x> — 82x 47, xtyt — gyt s Cha
fi n
12 |48, 81x2 — 6dx 49, x5 — 28 50. 3¢ — x4 :
C 3mn ! % can ust
D 1 Factor. i::i 1-10
r - ~ 1G22 C ] ; ¥
EXEYCASES 51 (y+3)2+ 2y +3) + 1 52 (a+4)* = 2(a+4) +1 i
T\ 9 { NE 2. Factor, if possible. 53. 4(a + 5)% + 20(a + 5) + 25 54. 49(x + 1)2 — 42(x + 1) + 9 |f
22X 'r_'_' £e 162 — 8q — 1 | 55 (x+ 7)2 —dx — 24 56. (a + 4)2 - 6a — 15 1‘
i ! .
{(w o A ‘r ) ) ! v s, L . . 3 , e |
(2% J___\ ' @q=ND@q-1) '\ 57, Critical Thinking Suppose x + ax + a® factors into (x + a)2.
; tf N O A ) ; G (49-1)(4g+1) Find the nonzero value of a. % }—
TR H (169-1)(q+1) | -
LY . J It cannot bt? Chal!enge When »
fice ( 124147 fac‘tcu_red using 11 rect
o v B S U . only integers. Factor. inther
e 58. 9x!18 + 48xY + 64 59. x2% + 10x" + 25 % factori;
i { N i o I :; Factor as the square of a binomial, then as a difference of two squares, Recall
(2 4 ¥ 60. a> +2a+1—9 6L y> + 6y +9— x2 — 8x — 16 24
& R -
4 £ -1 N _ Find ¢ so that the polynomial will be the square of a binomial.
e TR 62. cy? + 6y + 1 63. cy? — 24y + 9
2 3947 ) ¢ .
t. (S £ 64. Mathematical Reasoning Show that the difference of the squares
Sitax 1) of two consecutive integers is the sum of the integers. (Hint: Use x for the
i (’L_ g }L‘ smaller number.) To fact
result ¢
Mixed Review
Multiply. 65. (9 — x2)(1 +2x)  66. (3 + y)(y°> — 4) 5.9 She:en
) Ply- ) : % A YRy | numbe
1. A; Algebra 11.0 Factor. 67. 6x2 — Ox 68. 24a> — 12a 9. 9y° + 3y 61 ” Thus tt
2. J; Algebra 11.0 Write using standard notation.  70. 1.667 X 1073 71 3.594 x 10° 54
272 Chapter 6 Polynomials and Factoring
37. (9%3 + 4y)2 50. (9 + x%)(3 + X)(3 — %) 62.9 3
38. (3a% - 5b)2 51. (y + 4)2 63. 16 E
39. Not possible 52. (a + 3)2 64. (x+1)2—x2=2x+1
40. x(27x2 — 13) 53.(2a + 15)2 ; :
41, (x + 11)2 54, (7x + 8)2 Mixed Review
42. Not possible 55. (x + 5)2 65. —2x> — x2+ 18x + 9
43, Not possible 56. (a + 1)2 66. y® + y5 — ay? — 4y2
44.2x(3x + 1)? 57:2 =2 67. 3x(2x - 3) :
45 7(9x — 4) 58, (3x2 + 8)2 68. 12a(2a — 1) v N

46. 2x(81x — 41)

47. yHx? = 3)(x2 + 3)

48. x(81x — 64)

49, (x? + 16)(x2 + &) (x + 2)(x — 2)

59. (x" + 5)2 69. 3y(3y% + 1)
61.(y + 3)2 — (x + 4)2 i

=y+x+ Ty —x-1)

Polynomials and Factoring
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’RACTICEIASSESS m Factor a* + ab — 6b2.

We are looking for binomials of the form (a __b)(a —b). Find two numpey 'Z
DARBIES whose sum is 1 and whose product is —6.. 5
. 1
280+ 7 Product of =6 | Sum :
¢+ D+ 7) , -6 -5 ]
2-8a+15 = 6 5 3
3 = 3)a'—= B) 24 -3 ‘ =1 -’?
b L, 2 2 -2, 3 1 « The numbers we need are =2 and 3.
: :x)); 1{1{}1) ]
¥+ 2y = 5
: i a* + ab — 6b* = (a — 2b)(a + 3b)
Try This Factor.
\ssignment Guide P o B
o provide flexible scheduling, this - x2 kA =12 5 T J'_“\ a 1{2 2
asson can be split into parts. k. a® + Sab — 14b L x%— xy— 30y
J Core 1-21, 37, 38, 40, 42-44 nte,. 3
Extension 47, 48, 54, 57 37, E Hel ;
7 Core 22-36, 39, 41, 45, 46 o Extra Help 6-4 Exerci ]
i - Kercises
Extension 49-53, 55, 56 =u“_,,,§ On the Web : eFrcis ;
Jse Mixed Review to maintain skills. Look for worked-out
examples at the Prentice A
Hall Web site. Factor.
www.phschool.com 1. x* +8x + 15 2. X2+ 5x+6
' 3.2+ 7x + 12 4 X2 +9x + 8
5. x> —6x +9 6. y2 + 11y + 28
7. x2 +9x + 14 8. a + 1la + 30
9. b> + 5b + 4 10. x* — 11x + 28
11. a* — 14a + 48 12, 2 - 82+ 7
13. m? + 10m + 21 14, a* — 14a + 45 , _
15. 72 — 10z + 24 16. (2 + 12tp + 36p% ]
4
17. a® — 9ab + 20b% 18. x% — Sxy + 4}3 1
19. ¢ = 7ed + 10d* 20. x> — 8xy + 15y° :
21. y2 — 11yz + 1022 2, x2-2x-15 "
23. ¥ +x— 42 2 w428 =45 -
25, x2 — 7x — 18 26. y* — 3y — 28 |
i
27. x2 — 6x — 16 . 28.oxt-x-42
29, y2 — 4y — 45 30, x2 — 7x — 60
31 x2 — 2xy — 99)2 32. x2 + 6xy — 72y% i
33, 2 + cd — 5642 34, b2 + Sbc — 24c2
35. &% + 2ab — 35h% 36. y2 — xy — 2x% _
276 Chapter 6 Polynomials and Factoring ’:
Try This Exercises 14.(a — 9a — 5) 28. (x
i (x +6){x—2) 1.{x + 54x + 3) 15:{z — 4)(z — 6) 29. (y —
Jokx— B)x . 2) 2.0+ 3+ 2) 16. (t + 6p)? 30. (x ¢ + B)
k. {(a + 7b)a — 2b) 300+ D+ 3) 17.(a — 5b){a — 4b) 31.{x — 11y)x + 9y)
Lilxi= 6}/)()« - Sy) 4. (x + 8)x + 1) 18. {){ z';y)[;; - y} 32.(x + 17}/}':)( ’Sy)
5.(x — 3)° 19.(c - 5d){c — 2d) 33.(c + 8d)(c -=7d)
6.(y + Ny + 4) 20.(x — 5}x — 3y 34. (b + 8c)(b — 3¢
7olx + D+ 2) 21.(y — 1020y — 2) 35. (a + 7b)(a — 5b)
8.{a + 6){(a + 5) 22. (x —5)(x + 3) 36.(y + x)y — 2x)
9.(b + 4b + 1) 23.(x + 7} — 6)
10.(x — 7}x — 4) 24 (x4 5)(x '~ 3)
11.{(a — 8)(a — 6) 25.(x — 9)x + 2)
12.(z = -1z =7) 26.(y — My + 4)
13.0m + 7}{m + 3) 27.(x = 8)(x + 2)

Chapter 6  Polynomials and Factoring



B

Factor.

37, x2 + 20x + 100 38. x% + 20x + 99
{39, x2 — 21x — 100 40. x% - 20x + 96
f g 2-2lx—72 42. 4x2 + 40x + 100
P4 x2-25x + 144 4. y? — 21y + 108

45, a*+a— 132 46. a® + 9a — 90

47, 120y% — 23xy + x? 48. 96¢? + 22de + d*

1. 108y? — 3xy — x? 50. 11222 + 9yz — 32

31, Critical Thinking A hot air balloon flies
at a speed of (n + 8) miles per hour. At this
rate, how long will it take to fly
(n* + 5n — 24) miles?

. Mathematical Reasoning
Letx? — 3x — 10 = (x + a)(x + b).

a. What do you know about the signs of
a and b?

b. Suppose |a| > |bl Which number, a or b,
is a negative integer? How do you know?

3. Mathematical Reasoning
Letx? + 3x — 10 = (x + a)(x + b).

a. What do you know about the signs of R :
GERABY Hot air balloons move with wind
' ’ X currents. Evaluate the expressions
b. Suppose [a| = |b. Which number, a or b, in Exercise 51 when n = 27 to find
is a negative integer? How do you know? the speed and length of one
journey.

T LT
™
T
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T

Sl

e
tad

T

e

Challenge

R

54, Find all integers m for which yZ + my + 50 can be factored.

55, Find all intégers b for which ¢® + ba — 50 can be factored.

Factor completely.

5. x3 — x2 — 6x 57. —x + 22x% + 23x nte,,
L)
) ?ﬁ'@ o Self-Test
[ Mixed Review 4 On the Web
. u ‘b’.l
: e ; Check ress. Look
Find three factorizations for each monomial. 58. 12x3 59. 8y3 -1 fore; sgﬁfegg?the
Simplify. 60, (3m + 14) — (m + 9) 61. ”;‘bg 62, -‘5”—‘6, 2.8 5.2 Prentice Hall Web site.
a“b 3m www.phschool.com
6. (4y2 - 3) + (y2 + 11) 64. 3 65. 46 53,575

Solve. 66. |x| +3=7 67.3|c|-2=4 68 4~ |m|= 3-8

6-4 Factoring x> + bx + ¢ 271

Exercises 49 (12y = Oy — x) 53. a. The signs of a and b must Mixed Review

37.(x + 10)7 50. (7z + y)(16z — y) be opposite. Answers may vary for 58 and 59.

38, (x + 11)(x + 9) 51.(n - 3) hours b. Since the middle term is 58. (12x) (x2), (6x2)(2x), (4x)(3x2), «

ig. (x ~ 25)(x + 4) Photo caption: 35 miles/hr, E?:it‘_']‘:ewe‘:*;eb;‘;';‘tbee;_:’l‘:lﬁ 59. 8y(y2), (4y2)(2y), (2y?)(4y), etc.
Ax ~ 12)(x - 8) 840 miles e RS 60.2m + 5

.(x — 24)(x + 3) 52. a. The sign: of a and b must must be positive. Therefore, 61. 2%

82,4(x + 5)2 be opposite b is a negative integer 62.5’

43.(x — 16)(x - 9) b. Since the middle term is 54.-51, =27, —15,15, 27, 51 631‘5; 2,8

a4 (y "2)E3f 9) negative, the number with 55.-49, -23, 5,5, 22,49 i 5{2

45.6a + 12)(a - 1) the larger absolute value 56. x(x = 3)(x + 2) 4. 57

46.(a + 15)(a — 6) must be negative 57. —x(x = 23)(x + 1) 65.¢

47.(15y )8y — %) Therefore, a must be a 66.4, -4

48.(16e + di(ee + d) negative integer. 67.2, =2
68.6, —6

6-4 Factoring x> + bx + ¢



. ﬂ Factor 242 + 5x — 12.

First terms: Find two numbers whose product is 2.
[ast terms: Find two numbers whose product is —12.

Qx+3)(x—4) @x-Y(x+6) (2x— D+ 12)
(2x — 3)(x + 4) (2x + 2)(x — 6) 2% =120+ 1)

The outside presiuct plus the inside product must equal Sx.

Passihle

factorizations

324+ 5c—12=2x—3)(x+4)

EJ Factor 8m® + 8m — 6.

gmt + 8m — 6 = 2(4m? + 4m — 3) Factoring out the cémman factor, 2

First terms: Find two numbers whose product is 4.
{.ast terms: Find two numbers whose product is —3.

(4 + B(m = 1) (m —3)(m+ 1) @m+3)(@m — 1) Fossible
(4m — Ly(m + 3) (4m + 1)(m — 3) 2m - 3)(2m + 1) faciorization:

The outside product plus the inside product must equal 4n.

gm? + 8m — 6 = 2(4m® + 4m — 3) = 2(2m + 3)(2m — 1)

Try This Factor.
La2-2Ax+36 e 8P-2 f. 94> — 15 — 6
g 2w+ 4x — 6 h. 4a® +2a — 6 i, 6m? + 15mn — on?
:} 6-5 Exercise
A
Factor.
L2x*—T7x—4 2.3x2—x—4 3. 5x2+x—18
432 —4x - 15 5. 6x2 + 23x'+ 7 6. 6x2 +13x + 6
7302 4+ 4x + 1 8. 7x% + 15x + 2 9, 4x2 + 4x — 15
10. 942 + 6a — 8 1L 22— x— | 12. 1522 — 192 — 10
13, 9x% + 18x — 16 14. 2y + 5y +2 15. 3x2 = 5x = 2
16, 18¢2 — 3¢ — 10 17. 1252 + 31x +20 18, 15x% + 19x — 10
19 14x2 + 19x — 3 20. 35x% + 34x + 8 21. 9p% + 18p + 8
2, 6 - 13x + 6x2 23, 49 — 42b + 9b? 24. 15x2 — 19x + 6
35 Ux? + 47x — 2 26. 164> + 78a + 27  27. 35x2 = 57x — 44
. 92> + 12a - 5 29, 20 + 6x — 2x* 30, 15 + x — 2x?

6-5

Try This 6. (2x + 3){(3x + 2)
d.3(x - 3)(x — 4 7.0x + Do+ 1)
e.2(2x + 1)2x — 1) 8. (Ix + Nk + 2)
f.3@3a + HMa = 2) 9, (2 + 5)2x — 3)
g.2{x + 3x—1) 10. (3a — 2)(3a + 4)
h.2(2a + 3)@ — 1) Maf2x + N = 1)
iL.3(2m - n}{m + 3n) 12. {32n = 5X5n + 2}

13. (3x + 8)(3x — 2)

Exercises 14, (2y -+ Wy + 2)
To(2x £ V) — 4) 15, (3x + D — 2)
2.3x - e+ 1 16. (7c — 5)(3c + 2)

17. (3x + M+ 5)
18. (3x + 5)(5x — 2)
NEx + 3)

A5 Ax + 2)
3

"
‘.r:Ee‘b

@1‘? “ Extra Help
e & On the Web

Look for worked-out

examples at the Prentice

Hall Web site.
www.phschool.com

Factoring ax® + bx + ¢ 279

20. (7x + 4){5x + 2)
21.3p + 4(3p + 2)
22.(2 - 303 — 2%
23.(7 — 3b)?

24. (x — 2)(5x — 3}
25. (¢ + 2)(24x — 1)
26. (6a + 3)(2a + 9)
27.(7x+ &)(Bx — 11)
28.(5a — Ni3a + 5)
29. (5 = x}2 +X)
30. (5 4+ 2433 — %

Teach the Mathematics

3. Factor 18x2 + 36x — 14.
Factor out the common fact
2(9x2 + 18x — 7)

This factors into
23x — NEx + 7).

3. PRACTICE/ASSESS

LESSON QUIZ
1. Factor 2x% + 7x + 3.
(2x + 1)x + 3)
2. Factor 6x2 + 17x + 5.
(3x + 1)(2x + 5)

Assignment Guide

W Core 1-60
Extension 61-69

Use Mixed Review to maint

6-5 Factoring ax* +



i ( 3 ) ¥ \\)i KA Uy
'EEY'\‘,W\-")* ,_'>">' 1 ‘)~3
}_‘:’ [~ i \]\{ "1 e )
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AL )
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Factor.
31 122 + 28x — 24 32. 6¢2 — 33c + 15
33, 30x% — 24x — 54 34. 20x% — 25x + 5
35. 6x2 + 4x — 10 36. 18y — 21y — 9 &
37. 3a% — 4a + 1 38, 6x% + 13x + 6 i
39, 12y — 28x — 24 40, 6x2 + 33x + 15 3
a1 2% + x — 1 42. 155 + 195 + 6
43. 9p2 — 18b — 16 44. 14x% + 35x + 14 g
45. 15x2 — 25x — 10 46. 306> — b — 20
B i
Factor, if possible.
47. 18x* + 3xy — 10)2 48. 1242 — 3lab + 2062
49, 15m% — 19mn — 10n* 50. 14p* — 19pg — 34> !
51. 35x2 — 34xy + 8y? 52. 564> — 15ab + b? |
53. 9x* + 18x2 + 8 54. 6y2 — 13y + 6
55. 9x? — 42x + 49 56. 15x4 — 192> + 6 6 |
57. 6a°> + 4a® — 10a 58, 18x% — 21x% — 9x ‘
59. x2 +3x =17 60. b2 + 13b — 12
61. x5 + x> — 6x 62. x5 — 6x3 + 5x s
63. Critical Thinking What are the values of a and ¢ in the trinomial

square ax? +12x + cifa# landc > a? =
64. Error Analysis Bobbi factored 4y + 36y + 80 as 2(y + S)(y + 4),

She argued that using the distributive property, 2(y + 5) = 2y + 10 and

2y + 4) = 2y + 8. We know that (2y + 10)(2y + 8) = 4y* + 36y + 8.
Thus 2(y + 5)(y + 4) = 4y% + 36y + 80. Write a paragraph evaluating

Bobbi's argument. 1
Challenge
Factor. e
65. 20x2" + 16x" + 3 66. —15x¥M + 26x™ — 8
67. x50 — 34 —~ 6 68. xintl 4 ax2ntl 4oy

*
69. 3(a + 1)"*1(a + 3)2 — 5(a + 1)"(a + 3)°

Mixed Review

Write as an algebraic expression.  70. 11 more than the product of mandn
71. the sum of ¢ and b, divided by 2~ 72. the square of the difference
between x and y 73. r divided by the sumof sand ¢ /-6, 3-4

Solve.74. 3 — 4y <7 T75.66>9+ % 76.8 — 3y =2 44

280 Chapter 6 Polynomials and Factoring

47.(6x + 5)Gx — 2y) 60. Not factorable 67. (x> — 3)(x32 + 2)

48.(3a — 4b)(4a — 5b) 61. x(x* + 3)(x* — 2) 68. x(x¥1 + 1)2

49. (5m + 2n)3m — 5n) 62. x(x2 — 5)(x + 1)(x — 1) 69. —2(a + 1)™a + 3)%(a + 6)
50. (7p + g)(2p — 3q) 63.a=4,¢=9

51. (5x — 2y)(7x — 4y) 64. Answers may vary, but Mixed Review

52.(8a — b)(7a — h)
53. (3x2 + 2)(3x% + 4)
54, (3 — 22 — 3y)
55. (3x — 7)2

56: (5x2 — 3)(3x%2 — 2)
57.2a(3a + 5)a — 1)
58. 3x(2x — 3)(3x + 1)
59. Not factorable

ster 6 Polynomials and Factoring

students should recognize
that Bobbi should have
factored 4 out of the
polynomial.
(2y + 10)(2y + 8)
=2y +5 -2y + 4
=4(y + 5y +4)

65. (10x™ + 3)(2x" + 1)

66. (—3x™ + 4)(5x™ — 2)

70.mn + 11

71,258
72.(x — y)?
Bl
74,y > —1
75.t < -3
76.y =2




A, 0: Apply basic factoring technigques to third

i degree po|)‘,,.,(-_,n-ua|||s

“soring by G

ohjective: Factor polynomials by grouping.

perty can be used to factor some polynomials with four
+ 2%+ 2

ributive pro
Consndsr B o
;;ino factor comMmor
2and 2x T < 2 separately.

B+ x?

bre, >+ K2 F2x 2= x3(x + 1) + 2(x + 1). We can use the
ﬁfe property again and factor out the common factor, x + 1.

= Pt T 2Ax+ 1) =(x+ ])(,\-2 o

method is called factoring by grouping. Not all expressions with four
ns can be factored by this method.

1 to all terms other than 1. We can, however, factor

=x}x+1) 2x+2=2x+1)

{ '(AMPLES Factor.
ﬁx‘—91“+4‘_6_(61 — 9x%) + (4x — 6)
= 3x2 r—ﬂ-rZ("\—?))

Factoring each

binomial
-~ 2 - A
= (2x —3)(3x* + 2) Factoring out the
common facior,
2% =3
5
Be2ix+1=0G+3) +(x+1)
= x*(x + 1) + 1(x + 1) Factoring each binomial

(x + 1)(x*+1)

Factoring out the common
A factor, x + 1
Brat-x—-2=(x3+ 2x%) + (=x — 2)
) Plx+2) + 1(-x —2)
= x¥(x +2) — 1(x +2)
= (x +2)(x* - 1)
=(x+2(x+1(x—-1)

n X y" i ti)" + ab + bx?
= (2 +a)(y* + b)

B B+ +2r—2=x3x+1) +2(x-1)
This cannot be factored by grouping.

Try This

a8 + 252 £ 12¢ + 3
C-IJ"-‘{‘-‘—-t—]_

Using ab = (—a)(-b)

I

Factoring completely

Il

yHx* + a) + b(x? + a)

Factor.

—6x2—6x+9
— 10ab

b. 4x3
d. 3a — 6b + 54*

6-6

Try This

a. (dx + 1)@2x2 + 3)

b. (2x — 3)(2x% - 3)
Cle+ Dix + Die— 1)
d.(a — 2b)(3 + 5a)

What You'll Learn

To factor polynomials

by grouping

. And Why

To factor polynomials
with more than three
terms

Factoring by Grouping

281

1. FOCUS

FIRST FIVE MINUTES
1. Factor.
3x2 + 5x + 2
(3x + 2){(x + 1)
2. Simplify.
x(x2+x) + 2(x + 1)
X3 4+ x%2+ 2+ 2

2. TEACH the Mathematics

You may want to show that the grouping
can be done in more than one way. For
example, an alternative way to work
Example 4 would be to factor xZin the
first and fourth terms and a in the second
and third terms
x2y? + ay? + ab 4 - bx?

= x2(y2 + b) + a(y?® + b)

= (x2 +a)(y* + b)
The final factorization is the same.

Point out that(a + b) = —(-a — b)

andthat (@ — b) = —(~a + b) =—(b — a).
Key Questions
mDoes(7 — x) = —(x = 7)?
Yes
mDoes(y — 2) = —(2 + y)?
No

Chalkboard Examples

Factor.
1.2x3 +6x2 +x+3
2x2(x + 3) + 1(x + 3)

— (262 + )(x+3)
2.4a3 + 10a? + 6a + 15
25%(2a + 5) +3(2a + 5)
(2a% + 3)(2a + 5)
3.5x% —5x3 —x+1
5x3(x — 1) —1(x— 1)
= (5x3 — Dx—-1)
4.2x3 + 2x2 —8x — 8

2(x3 4 x% — 4x — 4)
=2(x3 — Ax + x2 — 4)
2x(x% — 4) + 1(x? = 4)]

= 2(x + 1)(x2 - 4)

= 2(x + (x + 2)(x — 2)
5.4x3 + 3x2 + 2x + 1
x2(4x + 3) + 2x + 1

The method doesn't worlk in this case

6-6 Factoring by Grouping 2




CTICE/ASSESS :
,3";,@’ On the Web

wiz Look for worked-out
examples at the Prentice
2 4 x 41 Hall Web site.
N+ (x+ 1) www.phschool.com
- 1Mx + 1)
6x2 + 2x + 4
+.2) + 2(x + 2) i ™
24 2)(x +2) DN :
<z’ Practice
L] -
Multiple Choice
nment Guide
e 1-30 Choose the best

‘ension 31-32 answer.

1. Which statement is
true about factoring
x2 + 5x + 67

lixed Review to maintain skills.

A In factored form,
each x term has a
coefficient of 1.

B Itisa "difference

\[ & 37) of squares”
Jo/ : problem.
i [' s ] C Itisa "trinomial
-.,' square” problem.
: D x2+5x+6
_ 0\ cannot be
- P ' factored.
rv\ |
. i 2. Factor completely.
. ) 24x2 + 82x + 70
YUy F o 2(2x +5)(6x +7)
Pt G 3(8x% +27x + 23)
[-' / W 7t 45 ) H 2Bx+5)(4x+7)
6 / J It cannot be
( "'.If' \ factored using
KA only rational
( \5‘ L) numbers.
[ 3 X L ILI <
LAY Fx =~ \)
r o A W | £ ',\
[ v-t\ U 2x--1) 1. A; Algebra 11.0
r : Y iy \ 2. H; Algebra 11.0
i i

b &6-6 Exercises

A

Factor.

L X3 +3x2+2x +6 2. 622+ 322 +2z+ 1
3.2 +6y2+ y +3 4. 3 +2x* +3x +2

5. 843 — 1242+ 62— 9 6. 10p> — 25p> + 4p — 10
7. 12x% — 1622 + 3x — 4 8. 18¢3 — 21¢? + 30c — .35
9, b3 + 8p* — 3b — 24 10. 2x3 + 12x% — 5x — 30
11, 14x3 + 18x% — 21x + 27 12, 24x3 +27x2 - 8x - 9
13. 2x3 — 8x2 — 9x + 36 14. 208> — 4g% — 25g + 5
15. ax — bx + ay — by 16. bx +2b+cx +2c

17. n® +2n + np + 2p 18. 2x% —dx + xz — 22
19. a* — 3a + ay — 3y 20. 62 — 3y +2py — p
B

Factor.

21, 4x5 + 6x3 + 6x2+ 9 22. 4y5 + 6y* + 6y + 9y?

23. S-ct—c2+1 24. xB + x7 + 20 +2

Factor each as a difference of two squares.

25, (x — y)2 — 2% 26. 4 — (2a + 3b)2

27. a® + 2ab + b* — 1 28. ¢ — 6ed + 9d% — 4

29. Critical Thinking What is the relationship between the value of
D in the polynomial and the values of @, b. and ¢ in the binomials?

1x3 + Bx? + Cx + D = (x + a)(x + b)(x + ¢)

Challenge

30. Mathematical Reasoning Factor acx™ ™" + adx" + bex™ + bd
into two factors. Assume a, b, ¢, and d are constants. Verify your
factorization by multiplying.

31. Find ax3 + bx? + cx + d so that a, b, ¢, and d are integers,g = 5 = 4,
and § = : Factor the result by grouping.

32. Subtract (x2 + 1) from x2(x + 1)" and factor the result.
Mixed Review

34. (m — n)? 35. (m + n)(m — n) 510
37. 2+ 6y + 9 38, 32 — 6a + 3
40. n? — 15n + 54 41. 20 — 4x — 5y + xy

Multiply. 33. (m + n)?
Factor. 36. x> — 16

39. c2—c—90

' : 282 Chapter 6 Polynomials and Factoring

15. (@ — b)(x + y)

16. (b + Qlx + 2)

17. (n + pXn + 2)

18. (2x + 2)}(x — 2)

19.(a + y)(@ — 3)

20. 3y + p)2y — 1)

21, (2x2 + 3)(2x3 + 3)

22.y? [2y 3)(2¢% + 3)

23. (¢ + 1)(c + V(e + 1)(c -
24, (x7 + 2)(x® + 1)

25.x —y +2)x -y — 2)

26. (2 + 2a + 3b)(2 — 2a — 3b)
27.{a+ b +1)a +b - 1)

Chapter 6 Polynomials and Factoring

e — 1)

42. 2 +3x+2 43. 9% — b® 44, 25 — 40a + 162> 6-2,6-3,6-4,65

28.(c — 3d + 2)(c — 3d — 2) Mixed Review

29.D = abc 33.m? + 2mn + n?

30. (ax" + b)(cx™ + d) 34. m2 — 2mn + n?

31.28x3 + 20x2 + 7x + 5, AN =
(7x + 5)(4x? + 1) 36. (x + 4)(x — 4)

2.2+ N2 - 2+ 2= 3.(y+3)(y+3)orly+3)
L = T 38.3(a — 1)@ — }or3(a - 1)?
(x* + 2x2 + 1) 39. (¢ + 9)(c — 10,
2x3 — 2x2 4 x2 — 1 = 40. (n — 6)(n — 9)
2x2(x — 1) + 41.(5 — x4~ y)

42, (x + x + 2)
43. (332 + b)(3a® — b)
44. (5 — 4a)?

(x+ Nx—1) =
(2x2 +x + Dix—1)



11.0: Appl
£h ors, the difference O

: bjective: Factor polynomials.

good strategy for factoring.

polynomials

avs ook first for a common factor.

ook at the number of terms.

terms: Determine whether you have a difference of squares.
terms: Determine whether the trinomial is a square of a
ial. If not, test the factors of the terms.

s: Try factoring by grouping.

(AMPLES [Rxug

0x° — 40x
_ Look first for a common factor.

Factoring out the greatest

1043 — 40x = 10x(x* — 4)
common factor

‘B Factor a difference of two squares.
e 10x(x + 2)(x = 2)
C. Have we factored completely? Yes, because no factor can be

b factored further.
- 6= (2 +HF -9

Factoring x> — 4

sguares

=2+ + 2~ 2)
squares again

Bl o - 102 +a+S = 243 + 10a%) + (a +5)

= (2% + 1) (a+5)
property

Y ¢ - 10x% + 25 = (x3)? - 10x2 + 25 Writing an equivalent expression

4 = (x% - 5)2

ry This  Factor.

b 6+ 8% +16 ¢ 2x*+ 8x3 + 6x2

% 3m* - 3
e. 8x3 — 200x & _vs = 2},4 = 35‘\33

341242 —2x — 8

Try This

a.3(m? + 1)(m + 1)(m = 1)
b. (x3 + 4)?

€ 2x2(x + 3)(x + 1)

d. (x + 4)(3x% - 2)

e. 8x(x + S)x — 5)

f.y3y — Iy + 5

Al

y basic factoring techniques including common
f squares, and perfect squares of binomials.

Factoring a difference of two

Factoring a difference of two

= 24%(a + 5) + la + ) Factoring each binomial

Using the distributive

Factoring a trinomial square

B
B

What You'll Learn
v To factor polynomials

...And Why

To be able to factor
polynomials completely

6-7 Factoring: A General Strategy

1. FOCUS

FIRST FIVE MINUTES

Factor.

1.3x3 + 6x2
3x2(x + 2)

2.x% - 64
(x — 8)(x + 8)

3.x2 +2x +1
(x + 12

4. x2 +4x + 3
(x + Nix + 3)

2. TEACH the Mathemati

Emphasize that a factorization can be
easily checked by multiplication.

Key Questions
Are these products correct?
. (x + 3)(x ~3) =x*—3
No, x2 — 9
m(x+6)2=x?+8x+36
No, x2 + 12x + 36
w(x+3)(x+5)=x+8+15
Yes

Math Point

in general, polynomials of the
form x0d9 + 1, x0dd — 1, or
xeven — 1 can be factored over
the reals. This will be taught in
future courses.

Chalkboard Examples
Factor.
1.14a% — 14a?
283 1432“_‘,2 1)
- 14a%(a + 1)(a - 1)
2.x8 -1
(x*?2 -1
= (% + N =)
= (x4 2+ -
~ x4+ 1)x2+ N DX -
3.12x3 — 21x2 + 8x — 14
Factor by grouping, since there

four terms.
Ix2(4x — 7) + 2(4x = 7)
= (3x2+ 2)(4x = T7)

6-7 Factoring: A General Strateg
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2ach the Mathematics (continued) % Exira He[p > -
$ ; =7 EXerc
w3 + 75x2 ‘-\.fé-‘.‘,«? On the Web 6-7 Exercises
2 + 10x + 25) Look for worked-out
binomial square. examples at the Prentice A
5)2 Hall Web site. Factor.
1a® + 2442 www.phschaol.com 1. 2x% - 128 32 - 27 3. a2 +25 - 100
Jaitiazy 4. y2 + 49 + 14y 5. 2x% — 11x + 12 6. 8y — 18y -5
+ 3)(a+ 4 §
Sslesn 7. X3+ 242+ 144 8 B —18x2+8lx 9. 242 - 54
10. 8x% — 98 11, 20x3 — 4x2 — 72x  12. 9x® + 122 - 45y
; . 13, X2+ 4 14. 2 + 25 15, x° — 14x% + 49,3
TICE/ASSESS : ] e
16. 2x6 + 8x° + 8x* 17. x2 +3x + 1 18. xX2+5x+2
Nz 4 5 8
19. 4x* — 64 20, 5x° — 80x 21. 1—y
7x 22. 8 -1 23. x5 — 4t 343 24, x8 — 245 + 744
9) = 3x(x + 3)(x — 3) 25. 1% +3x2 — 4x — 12 26, x3 — 5x% — 25x + 125
x% + 36x 27. x4+ 7x2 — 3x% - 21x 28. m* + 8m® + 8m? + 64m
12x + 36) = x(x + 6)2
a? +3a B
7a +:3) Factor completely.
+ (@ + 3) 29. a* — 222 + 1 30. x* 4+ 9
31. 20 — 6x — 2x2 32. 45 — 3x — 6x2
- 33. 18 + y3 — 9y — 2y? 34. —(x* — 7x% — 18)
1ent Guide 3 2 3 2
1-36 35. a° + da-+a + 4 36. x° + x* — (4x + 4)
\sion 37-43 37. 12402 — 6a2b + 4a%b® — 2ab  38. a3 — S5a%b — 14ab®

39, 33y — 262y2 + 3xty — 263y 40. mPn? + Tmn® + 1007

. Critical Thinking The polynomials x! + 3x*> — 28 and

ed Review to maintain skills.

g ! N\ F e C 41
HXEFW X =2 ) '1'/:’\} Ixl ¥+ )( JXT ') x2 + 7x + 10 have a common binomial factor. What is it?
"{ll £ 4 ) " _\ =% lad o Ay r_l.“.U\-‘L
WL ,.).‘\__ : \FYNET T4 +e _ Challenge
r 3 55 \ = - =
l”‘)"\j"’% Fechove ble 42. Factor 64a* + 1. (Hint: Write it as 64a* + 164 + 1 — 164>) E ]
A S __]' 2 43. Factor x2" — 22" when h = 4. g
15) X (X 1)
Mixed Review
Express using positive exponents.  44. m=2 45 x7! 46. 3¢7? 5

Subtract. 47. (8a° + a° — 1) — (2a° + 4a° — 1)
48. (—3ab + Tab — 4a) — (—2a%b — 4a + 3ab) 58

284 Chapter 6 Polynomials and Factoring

16. 2x%(x + 2)2 29.(a + 1)@ + @ — Na — 1)  40.n%(m + 5n)(m + 2n)
17. Not factorable 30. Not factorable Aix+-2
18. Not factorable 31. =2(x — 2){x + 5) or 42.(8a% — 4a + 1)(8a% + 4a + 1)
19.4(x? + 4)(x + 2)(x - 2) 22 — X6 + x) 43. (x® + 16)(x2 + 8)(x + 2)(x — 2)
20. 5x(x2 + 4)(x + 2){x — 2) 32. —3(2x — 5)(x + 3)or ' ' i
2.4 D2 D+ DA -y 3(5 - 203 + X) Mixed Review ;
22. (4 + e+ Nt + NE—1) 330 =2y + 39 - 3) ; :
23 x3(x = 3)(x — 1) 34. —1(x% + 2)(x +3)(x — 3) 44, o
24. x4 (x%2 — 2x + 7) 35.(a + 4)(a* + 1) 45, ]
25.(){' b 2)()( il 2}()‘, + 3} 36. (X I'\‘— 2)x — 2)(}( + 1) X
26, (x = 520+ 5) 37.2ab(2ab — 1)(3a + 1) 46.3
27.x(% = 3)(x2 + 7) 38.ala — 7b)a + 2b) C

i 39, x2y(x + 1)(3x — 2y) 47. 6a° — 3a°
28. m(m? + 8)(m + 8) 2h 4

48. —a‘bh + 4dab

apter 6  Polynomials and Factoring




> Connections: Discrete Math

Binomial Expansion

The distributive property can be used as many times as necded to expand

é binomials to powers. This is called a binomial expansion.
?r (x 2)3 {(x + 2¥x + 2)(x+ 2) 3_}!;\3 + dx + -{J
E. = +idx + 2%~ + 8x + 8
*‘ - Fox? + 12v + 8
¥ Consider the following expansions of (¢ + b)" forn = 0,1,2.3.4,and 5.
= Look for patterns.
;; '“f T !‘1”
(a+ b)) = u b
(a + b)? = a’ ¥ b
-3 (a + b)3 R 3ab? + b
(a + b)? - a’ +  da’h dab’ - b
(a+bY = a5 <+ 5a*% + 1087 + 10a*0® + Sab? + B

] 1
I 2 I
1 3 3
] 4 6 4
| 3 1) 10

powers of binomials.

OV [HER Expand (v - 3)°

& We can use the pattern shown above.

& We substitute x for @ and 3 for b

(x+3) =2t + 4 3-3+6-x7-3 ¢
e gixd 3+ 600" 94 4-
-yt 120 + 5407 + 108y + 8]

Exercises

Lim -+ n)® 2. 6x + 1) 3. (a + 4

b 5. Use Pascal’s Triangle to find (@ + b)°,

Exercises

1.m> + sm%n + 10m>n?

2.x3 + 3x? 3x = 1

3.2% + 162° + 962’ + 256a + 256
4, 1, 6 1520 45 6 -4

3. 8% 5

Compare the above expansions with Pascal’s Triangle,

(a + b)* = at + da’h + 6a’h” + dab’ =

Use the patterns above lo expand the binomials,

E 4. Write the next row of numbers in Pascal’s Triangle.

10m?n3 + smn® + n

- We can use Pascal’s Triangle and the patterns in the above expansions to find

<27 4 81

Connections: Discrete Math 285

5

6a’h + 15597 ~ 20a3b> + 15a2h% + 6ab® + b

Connections: Discrete Math

Use Teaching Transparency T22 {
Triangle.

Math Point

The binomial expansion pat
known as Pascal’s Triangle h
history stretching back cent
before Blaise Pascal was bor
1623. References indicate tF
was known to the Persian p
and mathematician Omar

Khayyam, who lived in the ¢
12th century, and that it wa
known in China at this time
When Chu Shih-Chieh publi:
the triangle in 1303 in Chini
referred to it as an “old” mi

Connections: Discrete M



x>+ 5x = —6 : 6
[ :

Teach the Mathematics {cont:’nued) Check: _,____"_._-—-—-—'_"F'_'_"
: - a2+ 5(-2) | 6 (=32 +5(-3) | ~°
.2+ 10x + 25 = 0. (=2 s 2 Z
h 0x + 25 4+ (-10) | —6 g+ (-15 | —6
61 -6V 61 -6 v
2'and —3. .

The solutions aré —

5)2 =0
5=0 or x+5=0
x= -5 or X =D .
& is only one <olution in this case, TF‘_V This Solve. ]
e.xt—x—6= 0 £ omt—m=>5 o 3x =28 3
2_4= L : .
6:9;)(3)( ? 2) =0 Example 4 shows that the value of the polynomial 2 + 5x + 6is0 when ]
eoei  Op 3x= 5 =0 x=—20rXx= —3.Fora pul_\momial containing a variable, any value of the & {
Y= —3 Of 2o =P variable that makes the value of the p()lynomial equal 0 s called a zero orag |
5 5 root of the polynumial, :
x=-3 O x=3
m Find the roots of the polynomial x2 — 5x.
qual to 0

2-5x=0 Setting the po1ynomia] e

N ENRICHMENT
sa nonstandard method for finding 5 :
Jjution to a second-degree equation. x(x=5y=0 Factoring
xz—x—lﬂo.Rewritethe x=0 or x—5=0
tion as x=0 or x=5
j
2 sk o Check: X —=5% = 0 2-5¢ =0
e both sides by X, if x is not 0. R —-—-—-—'—'—'_—"j Y
At 02 - 5(0) | 0 2 -5(5) | 0
) 0l 0 010 v
The roots of 42 — 5y are 0 and &

x in terms of x.

X
Jave solved for
he denominator.

titute for xin t
m Find the roots of 4x% — 25.
e pohynomial equal to 0

42 —25=0  Setting th
(2~ 5)(2x + 5 =0 Factoring a difference of two squares
or 2x+5=0

s= 1 ¥

1+ 1
X
can substitute again, and again.

x=1+1___
T
L - 2x—5=0
Todkow 2x =5 oOrf dx=-5
\culate the expression shown above. g 5 of o 5
\es it give an approximate solution to T2 2
o equation? Yes Check: 42 -25=0 ax2 -25=0
532 £N2 |
a3y -25|0 a3y -25 |0
435-)~25\0 4B)-15 l‘o
0 0 v 0 |0V

The roots are 2 and -3

f each pol}rnomial.

Tl‘y This Find the roots 0
h 22+ 6x + 9 iox? 4 dx jo 25x% - 16
288 Chapter 6 Polynomials and Factoring
Try This Exercises 13. 4, }i
&.5.52 1.-8, 6
fogi— 2.-3,-2 4.3, 3
g.7, —4 3.3 -5 2
H. -3 4.-9,3 15. 0.3 ]
i.0, —4 5.—-12, 11 9 5
g 6.13, —53 16.0.8
}5.75 7.0, -5
8.0, —7
9.0,13
10.0, 4
11.0, -10
12.0, 21

288 Chapter 6 Polynomials and Factoring



é‘»‘% u?; Extra Help
S & On the Web

A

Solve.

f, (x #8)}x +6)= 0
3. (a— 3)a~ 5)=10

C e+ 12)(x - 11) =0

o

1. xx+5)=0
9. yiy = 13) =0
1. 0= y(y + 10)
13, (7x = 28)(28x — 7)=0

1. (3 12) =0
19 (1‘» i “)(1; —-2x)=0
2. (by - Div-3)=0

23, (0.3x — 0.1)(0.05x = 1) =0
%5, 9x(3x - 2)(2x - 1) = 1]

27, xt o+ 6x =5
W, 24 4x—-21=0
L-8x =0

19% =0
BWnt-4=0
M2+ bx+9=0
39, 12y2 - Sy =2

hox(x-5)=14

43 64m® = 81

£ (@x+9(1ax -7 =0
47, 5x% = 6x
®.x2-2c+1=0

SLo6x* - 4y = 10

B2+ 9)x+8) =0

Exercises
17.0, 18
18.0. &

19, !

26.
27.
28.
29.

31.0,
32.
33.
34.

35.
36.

wory”
Look for worked-out
examples at the Prentice
Hall Web site.

2. (c+3)c+2)=0 www.phschool.com
4. (x + N(x—-3)=0

6. (x — 13)(x +53)=0

8. yiv+7)=0

10. v(v —4) =0

. 0=x{x—21)
. (12x = 11)(8x -
. 75x(8x =9 =10

5)=0

. 3d(3d - 6) =0
20. (li + 2.\')(‘!) - 3.\') =0

(- )3 ) =0

24. (0.1x — 0.3)(0.4x = 20) = 0
26. (x — H)x + 55)5x 1) =10
28, 2+ 7x - 18=0
30. B2 -8b+15=0
32, 2 —3x=0 Exercises
o 1. "8, _6
34, x> - 100=10 2 -3 -2
36. 4a” — Q=0 3.3,-5
. 4,-93
38, v 10x + 25 =0 5. 12, 11
40, 2y* + 12y = —10 6.13, -53
7.0, -5
. 1(3 =72 ;
42, (31 + 1) 8.0, -7
44. 100> = 49 9.0,13
46. Gw - D(w +2) =0 10.0,4
11.0, -10
48. (S5x + 1)(4x —12) =0 .0, 21

50, Bx — N +3)=0
52, 2x + 5)(x +4) =0
54, ¥ —6v—16=0

6-8 Solving Equations by Factoring 289

55, & 38. -5 48.3, &
1 39.8, -4 49.1
9 40. -5, —1 50.:3, =3
3 41.7, -2 51.3,
2
42.8, -1 52. -5, -4
9 _9
: 43.3 % 53. -3, -8
9 7 7 T n
10 M'm" 10 54.8, -2
?3 45. 5.3
3 46.1, 2
3 3
47.0,2

3. PRACTICE/ASSESS

LESSON QUIZ
Solve.
1. (x - 3)x+5=0
x=3 or x= -5
2. (2x — 1x =0

x;‘,orx()

3.x244x+3=0

x= =1 of X=—3
4.x2 +6x+9=0

x= -3

Assignment Guide

To provide flexible scheduling
lesson can be split into parts.
¥ Core 1-26

Extension 70
¥ Core 27-69

Extension 71, 72

Use Mixed Review to maintair

) =

nor W

o 8 &
< S
oo

-
o
e

0O
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Find the roots of each polynomial.

55. ¢ — 16 56, d* +7d + 6 57. x2 — 9x + 14
58, x% + 12x 59, 3x2 — 7x — 20 60. 7x2 — 8x
B
Solve.
61. b(b + 9) = 4(5 + 2b) 62. y(y + 8) = 16(y — 1)
63. (1t —3)2=136 64. (t —5)2=2(5-1)
g g o BE98
65. x°— FII =0 66. x= — 36 = 0
53 272 1
67. 7gx2 =5 68. 55x° =3

69. Critical Thinking Write all factorable second-degree trinomials
whose first term is xZ and whose last term is — 16.

A (x+1Dx—-2)=0 B. (x+3)(x—1)=0
C. x2-x=-2 D. (x+3)x+1)=0
Challenge

71. Find an equation that has the given numbers as solutions. For example, A

3 and —2 are solutions to x2 — x — 6 = 0.
#..1,=3 b. 3, -1 € 2,2 d. 3,4 e 3,4 i
£ -3,4 g -3,-4 h 1} i5-5  j.oo01l S
72. For each equation in the left-hand column, find an equation in the : !
right-hand column that has the same two solutions. =
a 3x2—4x+8=0 (1) 4x> + 8x + 36 =0 '
b, (x —6)(x +3)=10 2) 2x +8)(2x —5) =0 _
¢ xX2+2x+9=0 (3) 9x2 - 12x +24 =10 i
d. 2x—-5)x+4)=0 4 (x +1)5x—5)=0
L)
e. 5x*-5=0 (5) x> =3x—18=0 '
L4
f.x>+10x-2=0 (6) 2x> +20x — 4 =0 _
Alixed Review :
o)A
22 } \ _ Write as an algebraic expression. 73. 3 times the quantity a number plus 8
L ) dg_"_,_ o \ 74. 3 times the sum of a number and 8 75. half of the difference of a
A e number and 15 76. the square of the sumof @and & 77. the sum of the
,7) I \ L squares of aand b 78. the difference of the squares ofaand b /-6, 34
3 \2 Factor. 79, 4y + 10y — 6 80. 4x> — y> 8. 6y> — 5y — 6 6265 8
%) O :
r "'l\) - S 290 Chapter 6 Polynomials and Factoring
3 A g | 3
L) 6, X E 3
; 1 67.4, 4 it Loy é = Oar Mixed Review
. ~5 68:2 =2 462 - 4x +1=0 73.3(n + 8)
GYY\ Ay, T2 o9 L (gl e 74.3(n + 8)
AR 69. x2 — 15x — 16, x2 + 15x — 16, el
"L} “ x?2 — 6x =16, x* + 6x — 16 prd e 3{3?‘2 + &%x -0 or e -
N o 3 70.B 40x3 — 14x2 + x=10 76. (a + b)?
[ j \y 71.a.x2 +2x—3=0 72.a.(3) -
77.a% + b? :
i b.x2-2x-3=0 b. (5) e puis 3
h >y Cxl—4x+4=0 c. (1) 2 i : E =
i G dx2=7x+12=0 d. (2) 19:slevey ot 3) .-
( b 0\ 3 e i e. (4) 80. (2x — y)(2x + y) i
S P! e.xc+x—12=10 £ (6) 81. 2y — 3)3y + 2)
g - fixf —x121=0 !
Y 2 g x2+7x+12=0
k

bl Jomi T

hapter 6 Polynomials and Factoring




.TICE/ASSESS

Uiz

ito an equation and solve.
are of a certain number is
ter than the number. Find
nber.
the number.
- 12
-12=10
x—4)y =10

or x=4
duct of two consecutive,
even integers is 24. Find the
3.
the smaller number. The
umber isx + 2.
) =24

or Xx= -6
itive solution x = 4 is the one
1. Hence the two numbers are

1ent Guide
1-28
ision 29-34

ed Review to maintain skills,

inte,
oty

g@ B‘E; Extra Help

W
"‘-fm,e‘? On the Web
Look for worked-out
examples at the Prentice
Hall Web site.

www.phschool.com

Multiple Choice

Choose the best
answer.

2. The product of two
consecutive odd
integers is 483. Which
equation could be
used to solve for the

integers?

F  x(x+1)=483
G x(x+3)=483
H x(x+2) =483
] None of the

above.

1. D; Algebra 11.0
2. H; Algebra 11.0

Translate to an equation and solve.

L

3.

11

13.

15.

19.

If you subtract a number from four
times its square, the result is three.
Eight more than the square of a
number is six times the number.

. The product of two consecutive

integers is 182.

. The product of two consecutive

even integers is 168.

The product of two consecutive
odd integers is 255.

The length of a rectangle is 4 m
greater than the width. The area
of the rectangle is 96 m2. Find
the length and width.

The number of square feet in
the area of a square is 5 more
than the number of feet in the
perimeter of the square. Find
the length of a side.

The base of a triangle is 10 cm
greater than the height. The area is
28 cm?. Find the height and base.

. If the sides of a square are

lengthened by 3 m, the area
becomes 81 m?. Find the length
of a side of the original square.
The sum of the squares of two
consecutive odd positive integers
is 74.

[

8

10.

12,

14.

16.

18.

20.

- Fifteen more than the square of 38
number is eight times the Numbey

. If seven is added to the square

of a number, the result is 33,
The product of two consecutiye
integers is 56,

The product of two consecutive
even integers is 224.

The product of two consecutive
odd integers is 143.

The length of a rectangle is § ¢
greater than the width, The arey
of the rectangle is 84 cm?. Find
the length and width.

The number of inches in the
perimeter of a square is 3 more
than the number of square
inches in its area. Find the
length of a side.

The height of a triangle is 8 m
less than the base. The area is
10 m?. Find the height and base,

If the sides of a square are
lengthened by 7 in., the area
becomes 121 in.2. Find the length
ol a side of the original square,
The sum of the squares of two
consecutive odd positive
integers is 130.

21, [ EAEEEE Which equation would be used to solve the following
problem: The sum of the squares of two consecutive even positive integers

is 527
A (x+x+2)2=5
C. (x+x+12=3

294  Chapter 6 Polynomials and Factoring

Exercises

1
2
3

O~ ou

9
10
11
12

Fort

.3or5

.2ord

.—50r5

.13 and 14, —13 and — 14
.7and 8, -7 and -8
.12and 14, =12 and —14
.14 and 16, =14 and - 16
.15and 17, —15and —17
.11 and 13, =11 and —-13
.12m,8m

.12¢cm, 7 cm

ster 6 Polynomials and Factoring

13.5
14.1
15.4
16. 2
17.6
18. 4
19.5
20.7
21.D

ft
in.or3in.
cm, 14 ecm
m, 10 m
m

in.

and 7
and 9

B.x2+(x+1)2=52
D.x2+ (x+2)2=52




. When distance is measured in meters and the speed of the

. Multi-Step Problem

. The sum of 7 times a positive number and 1 is the same as the square
of 1 more than the number.

. The sum of 6 times a positive number and 1 is the same as the square

of 1 less than the number.

. The cube of a number is the same as twice the square of the number.
. Error Analysis

A student read the following exercise: The difference
of a number squared and two is 38. The student wrote the equation
(x — 2)? = 38. What error did the student make?

. Mark launched a mod.:l rocket with an initial speed of 180 {t per second.

After how many seconds will Mark'’s rocket reach a height of 464 ft?

a. The formula h = rt — 161% gives the height of an object projected
upward at a rate of r feet per second after ¢ seconds. Rewrite this
-equation substituting the data you are given.

b. Solve the equation and answer the problem.

c. After how many seconds will it be at that height again?

object is measured in meters per second, the formula in
Exercise 26 becomes h = rt — 4.92. A tennis ball is bounced
upward with speed of 9.8 m per second.

a. After how many seconds will the ball reach a height of 4.9 m?
b. After how many seconds will the ball hit the ground?

A cement walk of constant width

is built around a 20 ft x 40 ft rectangular pool. The total

area of the pool and walk is 1500 ft2. Find the width of

the walk. Let w be the width of the walkway.

a. Copy and complete the diagram below showing all of the
daia you are given and the unknown dimensions.

Use the formula in Exercise 27 to find the height
of the ball at 0.5 seconds and 1.5 seconds.

s | @

b. What is the total area of the walkway?

¢. Write an expression for the area of section 1.

d. Write an expression for the area of section 2.

e. Write an expression that represents the total area of the walkway.
f. Solve the equation and answer the problem.
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Exercises Photo caption: 3.675 mat0.5sand at 1.5 d. x(x + 40)
22.7x + 1= (x+1)%x=5 28.a,: Pz oair s it e. 2[x(x + 20) + x(x + 40)]
23.6x + 1= (x—1)2%x=8 ( | i o f. The width of the
W3 = 232 GNGr =D i |- i wallkway is 5 ft.

y j | 40 ft X
25. The student subtracted two 50 + x4 | v }

from the number before 20 1t |

sguaring instead of squaring I

the number then subtracting ) L I

two i
26.a.464 ~ 1801 ~ 16t2 R

0.4 405 x

€. 745 i ;
27.4.1 second b. 1500 — (40 - 20) = 700 ft

b.2 sacond c. x(x + 20)
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29. Write a Convincing Argument Solve the
problem below. Then write an argument that would
convince a classmate that your solution is correct.

The total surface area of a box is 350 in2The boxis 9
9 in. high and has a square base. Find the length of
the side of the base.

Challenge
30. Find two consecutive positive numbers such that the product of the sum
and difference of the numbers plus eight is the sum of their squares,

31. Find two consecutive positive numbers such that the sum of the squares

of the numbers is one plus the product of the numbers, plus the quantity

eight times the larger number. e
32. The pages of a book are 15 cm by 20 cm. Margins of equal width surroung
the printing on each page and comprise one half the area of the page. :
Find the width of the margins.
A rectangular piece of cardboard is twice as long as it is wide. A 4-cm
square is cut out of each corner, and the sides are turned up to make a
box. The volume of the box is 616 em?. Find the original dimensions of
the cardboard.

33

34. An open rectangular gutter is made by turning up the sides of a piece of
metal 20 in. wide. The area of the cross section of the gutter is 50 in.2 Find
the depth of the gutter.

Mixed Review
Write using scientific notation. 35, 117,203  36. 0.00559 54
Simplify. ~ 37.(10m%)* 38. (5x°)(x%)(16x) 39 (3a3b%)(—5ab%) 52,53
Solve. 40. What number is 80% of 30?
41. 34is 5% of what number? 3-10

Factor. 42. a®> — 8a + 16 43, 6¢2 — 15¢ = 9
44, x* - 12 45, 2m® —4m® —m + 2
46. 36y* — 63 47. 5x2 + 70x + 245 6-2,6-3,6-5,67

296 Chapter 6 Polynomials and Factoring

Exercises 39. —153%h°

29.7 in. 40.24

30.2,3 41, 680

31:8:9 42, (a — 4)2

32.2 cm 43.3(2c + 1)(c - 3)

44, x2(x — D{x + 1)
45. (2m2 - 1)(m - 2)
46.9(4y" = 7)
Mixed Review 47.5(x + 7)2
35.1.17203 X 10°

36.5.59 % 1073

37.10,000m®

38. 80x 8

33.30cm by 15cm
34.5in.
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Chapter Wrap Up

6-1

Factoring is the reverse of multiplying. Some of the possible factorizations for
. 124%b are (12a)(ab), (6a%)(2b). (3a)(4ab), and 12(ab). To factor many
; polynomials, factor out the greatest common factor of the terms.

6a%b — 12ab® = (6ab)a — (6ab)(2b) = 6ab(a — 2b)

Find three factorizations [or each monomial,

E 1. —10x? 2. 36x°
& Factor.
3 32— 3 4. 6y> + 12y% + 3y

5. 8x6 — 32x5 + 4x¢ 6. 6a*b? — 243b + 8a*

A binomial is a difference of two squares if both terms of the binomial are
~ squares, and there is a minus sign between the two terms. The difference of
{wo squares, A2 — B2, factors as two binomials (A — B)(A + B).

s Which of the following are differences of squares”?

7. 4x2 — 8y? 8. —25 + 81a®
_.' Factor.
E 9.9x2- 4 10. 4x2 — 25 11.2x% — 50
B 1. 3.2 - 27 13. x4 - 81 14.16x% — 1
. 6-3

A trinomialsquare has three terms and is the square of a binomial.
: A%+ 2AB + B* = (A + B)?

A’ -2AB + B> = (A - B)?

Which of the following are trinomial squares?

b 15, )2+ 3y + 9 16. 494> — 112a + 16

b 17. ¢ + 12¢ + 36 18. 42 — 4c — 1

b Factor,
P19, 22— 6x+ 9 20, x% + 14x + 49 21. 9x% — 30x + 25
P 2252 - 20x +4 23 18x% — 12x + 2 24.12x2 + 60x + 75

Chapter 6 Wrap Up 13. (x2 + 9)(x — 3)(x + 3)
1, 14. (4x2 + 1)(2x — 1)(2x + 1)
2 Answers may vary. 15. No
3.x(x — 3) 13 50
4.3y(2y2 + 4y + 1) 18 Mo
5.4x%(2x2 — 8x + 1) 19' lxo_ 3)2
6.2a%(3a%b" ~ ab + 4) 20, (x + 72
7 y
: $° 21. (3x - 5)2
i 22.(5x — 2)?

9.3x — 2)(3x + 2) :
10. (2x — 5)(2x + 5) 23. gfix = 115_\2
1.2(x — 5){x + 5) 24.3(2x + 5)

12.3(x — 3)(x + 3)

Key Terms

binomial expansion (p. 285)
difference of two squares

(p. 266)
factoring by grouping (p. 281)
factoring completely (p. 268)
factoring polynomials (p. 283)
factorization (p. 262)
principle of zero products

(p. 286)
relatively prime (p. 264)
root (p. 288)
trinomial squares (p. 270)

Chapter 6 Wrap Up 299
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Look for extension problems
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25. (x — 5)x — 3)
26. (x + 6)x — 2)
27. (y + 4}y + 5)
28. (b — 6){(b + 3

29. (m + 7)(m + 8)
30.(p — 8)p + 1)
31, (2% + Nix — 4)
32.2y — DBy - 1)
33.2(a — 6)(3a + 4)
34, (x2 +3)(x + 1)
35.(x3 — 2)(x + 4)
36.(x — N0+ Dx + 3)
37. (3x + 2)(2x% + 1)

ster 6 Polynomials and Factoring

6-4

To factor a trinomial of the type x* + bx + ¢, think of FOIL in reverse,

LOOk e
for factors of the constant term whose sum is the coefficient of the middle te %
Factor.

25. x2 - 8x + 15 26. x2 + 4x — 12 27. y2 4+ 9y + 2
28. b2 — 3p — 18 29. m® + 15m + 56 30. p2~7p -3
6-5
To factor a trinomial of the type ax? + bx + ¢, first check for common
factors. Then test factors of the first and last terms to find the correct
combination, using FOIL to test possible factorizations.
Factor. i
3L 22— Tx -4 32. 6y2 — Sy + 1 33. 6a® — 28a - 43 E
6-6 i o
A polynomial with four terms can sometimes be factored by grouping and =f
using the distributive property twice. B |
@ +2a%+3a+ 6= (_(:3 + 2a%) + (3a + 6) :
=a%(a +2) + 3(a+2)
= (a + 2)(a* + 3) -
Factor by grouping. i
4. B3 +x2+3x+3 35, x* +4x3 —2x — 8 =+
36. x> +3x2 - x -3 37. 6x3 + 4x? + 3x + 2 3
6-7 1
When you factor a polynomial, first look for a common factor. Then check 3
the number of terms and look for special cases (difference of squares or 4
trinomial squares). Always factor completely. g :
38. a2 -7 39. —75x% + 60x2 — 12x  40. o — 4a - 21 1
4L x* +2x - 195 42. x* —3x+4x2-12 43.1-ad
6-8 5
To solve an equation using the principle of zero products, use the addition i
principle to get zero on one side of the equation and a factorization on the other \*
side. Set cach of the factors equal to 0 and solve separately. Check all solutions. ik
Solve. ) |
4. (x-1)(x+3)=0 45 ydy—6)=0 46. x> +2x —35=0

47, x2+x-12=0 48, 3x2 — 2 = 5¢ 49. 9x2 = 16

L D

38. 7(x — )(x + 1)

39. —3x(5x — 2)2

40.(a — M(a + 3)

41. (x + 15)(x — 13)

42, (x + 4)(x2 — 3)

43, (1 + a1 + a3 (1 + a)(1 = a)

45.0, 5

46. 7,5
47. -4,

1
48. -1,
4
49.9, -



You can use the Problem-Solving Guidelines to help you translate a problem fest ety
into an equaliqn and solve it. After you have solved the problem, check to see " iskesi
if vour answer is reasonable. 1-3 6-1
Translate into an equation and find all solutions. 4-6 6-2
50. The square of a number is six more than the number. Find the number. 13:?2 g_i
51. The product of two consecutive even integers is 288. Find the integers. 13-15 6-5
52. The product of two consecutive odd integers is 323. Find the integers. 12_% gg
53. Twice the square of a number is 10 more than the number. Find the number. 21-24 6-8
54, If the sides of a square picture frame are increased by 5 cm, the area 25-27 6-9

becomes 289 cm 2. Find the length of a side of the original picture frame.

Chapter Assessment

Factor
& L x%2 - 5x 2. 6x3 + 9x2 — 3y
A 3, 4y — 8y3 + 6y? . 4. 4x2 -9
& 53275 6. 3x% — 48
7. x2 — 10x + 25 8. 49x% — 84x + 36
9, 4522 + 60x + 20 10. x2 — 7x + 10
L 1L x2-x - 12 12. x3 + 2x2 — 3x
© 13,422 - 4x - 15 14. 5x2 — 26x + 5
~ 15 10x2 + 28x — 48 16. x3 + x2 + 2x + 2
B 17 0+ 20 -3—6 18. 6x3 + 9x2 — 15x
 19.80 % 5x* 20. y° — 8y* + 15y°
' Solve,
8 2.2-x-20=0 22. 222+ Tx =15
S 23462 =25 24. x(x - 3) =28

Translate to an equation and find all solutions.
35. Find the number whose square is 24 more than five times the number.

26. The length of a rectangle is 6 m more than the width. The area of the
rectangle is 40 m%, Find the length and the width.

. 7. The product of two consecutive even integers is 528. Find the integers.

Chapter 6 Assessment 301

Chapter 6 Wrap Up 6.3(x2 + 4)(x + 2)(x — 2) 19.5(4 + x2)(2 + x)(2 — x)
50. 3 or - 2 71 (X 2 5}2 20. y3(y e 3)(}, o 5)
31.-18, 16 0r 16, 18 8. (7x — 6)? 21.-4,5
52. . 19, —17 0or 17, 19 9, 5(3x 2)2 22'_;.‘ i
53.30r -2 10. (x — 2)(x - 5) 5 e
54.12 ¢cm 11. 4+ 3)x — 4) 23.5, %
12. 0% = 1x +~ 3) 247, -4
Chapter 6 Assessment 13. (2% - 5)}(2x + 3) 25.8, -3
1ox(x 5y 14. (x 5)(5x 1 26.10m,4m
262 & B ) 15. 2(x + 4)(5x — 6) 27. —24, =22, 0r 22, 24
3.2y%2p7 — 4y + 3) 16. (¢ ._Z‘r(x + 1)
8. (2% + 3)(2x 3) Th(x® - 3¥x'+:2)
5.3(x + 5)(x — 5) 18. 3x(x — 1)(2x +.5)

Chapter 6 Assessi
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