
Chapter 6 continued 

~ 90.	 25 == x(5x - 10)(2x - 1) 

25 :;:: x(10x2 - 25x + 10) 

25 == 10x3 - 25x2 + lOx 

o == 5x2(2x - 5) + 5(2x - 5) 

o == (2x - 5)(5x2 + 5) 

x == 2~
 

2~ ft x 2~ ft x 4 ft
 

91.	 250 == ~(x - 5)23x
 

250 == x(x2 - lOx + 25)
 

o == x3 - 10x2 + 25x - 250 

o == x2(x - 10) + 25(x - 10) 

o == (x - 10)(x2 + 25)
 

x == 10
 

5 ft x 5 ft x 30 ft
 

92.	 250 == (x - 5)2X
 

250 == (x2 - lOx + 25)x
 

250 == x3 - 10x2 + 25x
 

x3 - 10x2 + 25x - 250 == 0
 

x2(x - 10) + 25(x - 10) == 0
 

(x2 + 25)(x - 10) == 0
 

x == 10
 

5 in. by 5 in. by 10 in. 

93.	 (3x - 4)(9x2 + 12x + 16) 94. x3 - 8 

27x2 - 64 (x - 2) (x2 + 2x + 4) 

C D 

95. x5 == 81x 

x(x 4 - 81) == 0 

x(x2 - 9)(x2 + 9) == 0 

x(x - 3)(x + 3)(x2 + 9) == 0 

0,±3 

D 

96.	 Sample answer: If we think of the total volume equal to 
the 3 prisms: a2(a - b), ab(a - b), and b2(a + b) Then 
a(a - b)(a + b) + b2(a + b)(a + b)(a2 - ab + b2) == 

3 + b3a

97.	 30x2y + 36x2 - 20xy - 24x 

== 2x(15xy + 18x - lOy - 12) 

== 2x(3x - 2)(5y + 6) 

98. 2x7 - 127x == x(2x6 - 127) 

6.4 Mixed Review (p.351) 

6X3
y 9 1 5- 2x2y-l x 

99. 36x3y-2 == 6" yll 100. 52xy3 625y4 
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72x- 3y 2 

101.	 49x-3y-2 == y4 

102. /(3) == 3(3)4 + 2(3)3 - (3)2 - 12(3) + 1 

== 243 + 54 - 9 - 36 + 1 

== 253 

103.	 /(3) == 2(3)5 - (3)3 + 7(3) + 1 

== 486 - 27 + 21 + 1 

== 481 

104. T == 4s + 6p + 8 

3	 22.	 x + x == 252 3. x3 + 2x2 == 288
 

x==6
 

y == 3 

x == (2)(3) == 6 
1 

4.	 3x3 + x2 == 90 5. 2x3 + 5x2 == 2500
 

27x3 + x2 == 810
 
(~r + (~r = 80 

(3X)3 + (X)2 == 810
 

y==4
y==9
 

x == (5)(4) == 10
x == (1)(9) == 3 
23 

6.	 7x3 + 6x2 == 1728 7. 10x3 + 3x2 == 297 

= 392 e~xr + c~xr = 1100c:r + c:r 
y==7	 y == 10 

- (6)(7) - 6 x == (3)(10) == 3 
x - (7) ­ 10 

Lesson 6.5 

6.5 Activity (p. 353) 

15 
1. 3x2 + 4x + 10· 3x2 + 4x + 10 + -_. 

r----=-----::----' X - 2' 
x - 2~3x3 - 2x2 + 2x - 5 2-3x2 + 6x2 3x + 4x + 10; 15 

4x2 + 2x 

-4x2 + 8x 

lOx - 5 

-lOx + 20 

15 
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Chapter 6 continued 

2	 2 I 3 ~~ ~ ~~ 
3 4 10 15 

They are equal; they match the coefficients of the 
quotient. 

6,5 Guided Practice (p. 356) 

1,	 For any number k, the remainder obtained when a poly­
nomialj(x) is divided by x - k is the value ofj(x) when 
x = k. 

3x3 + x 2 + 5x + 8 3x3 + x 2 + 5x - 8 
2,	 Salnple answer: 3 4 ' 

x- x-2 

3,	 .Y + 3; x3 - 2x2 - 9x + 18; x 2 - 5x + 6 

4, x 2 - 5x - 1
 

2x + 3 ) 2x3 - 7x2 - 17x - 3
 

-2x3 - 3x2
 

-10x2 - 17x
 

10x2 + 15x
 

-2x - 3
 

2x + 3
 

o 

5. x 2 + X - 4 + ~ 
x+4
 

x + 4 ) x3 + 5x2 + Ox - 2
 

-x3 - 4x2
 

x 2 + Ox
 

-x2 - 4x
 

-4x - 2 

4x + 16 

14 

6.	 - 3x2 - 3x + 1
 

x-I ) - 3x3 + Ox2 + 4x - 1
 

3x3 - 3x2
 

-3x2 + 4x
 

3x2 - 3x 

x-I 

x-I 

o 

-3x + 5 
7,	 -x + 2 +--­

x 2 - 1
 
x2 - 1 ) - x3 + 2x2 - 2x + 3
 

3
x - X 

2x2 - 3x 

-2x2 + 2 

-3x + 5 

8.	 -3 1 0 -8 3
 
-3 9 -3
I 

1 -3 0
 
x 2 - 3x + 1
 

0	 -16 1 49. -41	 1 
-4 16	 0 -4 

1 -4 0 0
 
x3 - 4x2 + 1
 

10. 3	 11 ~ ~~ 11. 2 I ~__~_~ 
1	 5 30 1 9 16
 

16

x+5+~ x+9+-­

x-3	 x-2 

12. 4	 11 - 8 4 48 
. 4 -16 -48 

1 -4 -12 0
 
j(x) = (x - 4)(x2 - 4x - 12)
 

j(x) == (x - 4)(x + 2)(x - 6)
 

4, -2,6
 

13. 10 12	 -~~ -~~ -:~ 

264 0
 
j(x) == (x - 10)(2x2 + 6x + 4)
 

== 2(x - 10)(x2 + 3x + 2)
 

== 2(x - 10)(x + 1)(x + 2)
 

10, -1, -2
 

14.	 21 = -4x3 + 25x 

4x3 - 25x + 21 = 0 

4x2 + 4x - 21
 

x-I ) 4x3 + Ox2 - 25x + 21
 

-4x3 + 4x2
 

4x2 - 25x
 

-4x2 + 4x
 

-21x + 21
 

21x - 21
 

o 2C 

(x - 1)(4x2 + 4x - 21) == 0 

x = 1 and x = 1.85 

about 1.85 million radios 
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Chapter 6 cOlltinued 

6.5 Practice and Applications (pp. 356-358) 

13 
15.	 x + 9 + x - 2 

x - 2 ) x2 + 7x - 5 

-x2 + 2x 

9x - 5 

-9x + 18 

13 

61 
16. 3x + 20 + --3 

x­
~-----

x - 3 ) 3x2 + 11x + 1
 

-3x2 + 9x
 

20x + 1
 

-20x + 60
 

61
 

19 
17. 2x- 5+~+4 

x + 4 -)2-x-2-+-3x---1 

-2x2 -	 8x 

-5x - 1 

5x + 20 

19 

11 
18. x-7+ + x 1
 

x + 1 -)x-2---6-x-+-4
 

-x2 - x 

-7x + 4 

7x + 7 

11 

147 
19.	 x + 15 + x - 10 

x-l0 ) x2 + 5x - 3 

-x2 + lOx 

15x - 3 

-15x + 150 

147 

9220. x - 2x - 1 - x-I 

x-I ) x3 - 3x2 + X - 8
 

-x3 + x2
 

- 2x2 + X
 

2x2 - 2x
 

x-8
 

- x-I
 

-9
 

21. 2x2 + 2 + x2 
9 
_ 1 

x2 ­ 1 ) 2x4 + Ox3 + Ox2 + Ox + 7 

-2x4 + 2x2 

2x2 + 7 

-2x2 + 2 

9 

8x + 24 
22. x + 8 - x2 + 5 

x2 + 5 ) x3 + 8x2 - 3x + 16 

-x3 - 5x 

8x2 - 8x + 16 

-8x2 -40 

-8x -24 

5 
23. 3x­4+ 

2x 
+ 

3 ---- ­
2x + 3 ) 6x2 + X ­ 7 

-6x2 ­ 9x 

-8x ­ 7 

8x + 12 

5 

5 
24. lOx + 7 + x2 + 2x 

------=--------::; 
x2 + 2x ) 10x3 + 27x 2 + 14x + 5 

-10x3 - 20x2 

7x2 + 14x 

-7x2 - 14x 

0+5 

25.	 5x2 - x+3 

x2 + 3x ) 5x4 + 14x3 + Ox2 + 9x 

-5x4 - 15x3 

-x3 + Ox2 

x3 + 3x2 

3x2 + 9x 

-3x2 - 9x 

o 
9 

26. 2x-X3+X2_5 
-----~-----:----:::-

x3 + x2 - 5 ) 2x4 + 2x3 + Ox2 - lOx - 9 
-2x4 - 2x3 + lOx 

0-9 

27.	 2 o -7 -6 
2 4 -6 

2	 -3 -12 

12 
x2 + 2x - 3 - x - 2 
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;hapter 6 continued 

o .-14 8
 
-4 16-8
 

1 -4 2 o 
- - J.x + 2
 

4 5-4 30. 2 11 -~ _~
 
-4 -1 

1 -2 -14 1-5 
1

_ 1 __5_ x-2--­
x-2.. x + 1 

7 8 32. 6 I 3 - ~~ 4~ 
4 22 

3 8 4811 30 
48 

3x + 8 + --6- - 11 +~ x­x-2 
3o 10 34. -3 11 _~ 
9-4 16 

1 -3 121 -4 26 
1226 x-3+-­- .... J -- ­ x+3x+4 

10 5 4 0-9
 
-10 5 -9 9
 

10 -5 9 -9 0
 
: - 5x2 + 9x - 9
 

-6 0 -40 33
 
7 7 49 63
 

1 7 9 96 
~ 96 

- .::- + 7x + 9 + x - 7 

"'\ -6 1 -3 -3 

603 0 

o 0 -3 
3 

-x-x-3 

-+ 5 2 0-1 
-4 -1 -1 1 

1 1 -1 0 
- - ):2 - x-I 

-5 -2 24 
-2 14 -24 

-7 12 0 
x - 2) (x2 - 7x + 12) 

x - 2) (x - 3) (x - 4) 

-3 -16 -12 
6 18 12 

320 
,-:: - 6)(x2 + 3x + 2) 

- 6)(x + 1)(x + 2) 

Cha 

41. 10 11 - 1102 12 80 49.4 
, -20 -80 

1 -2 -8 0 
f(x) = (x2 - 2x - 8)(x - 10) fl.:: 

== (x - 4)(x + 2)(x - 10) ft::: 

42. 9 11 - 18 95 - 126 4. -

, 9 - 81 126 50. 8 
1 -9 14 0 

f(x) == (x2 - 9x + 14)(x - 9) 

== (x - 7)(x - 2)(x - 9) f(::: 

43. - 5 11 - 1 - 21 45 f(.:: 
, -5 30 -45 8. -

f(x) 
1 -6 9 0 

= (x + 5)(x2 - 6x + 9) 
51. 9 : 

== (x + 5)(x - 3)(x - 3) 

44. 8 11 - 11 14 80 f(x 
, 8 -24 -80 

1 -3 -10 0 
9.~ 

f(x) == (x - 8)(x2 - 3x - 10) 
52. -5 

== (x - 8)(x - 5)(x + 2) 

45. 1 I 4 -4 -9 9 
, 4 0-9 

4 0 -9 0 
f(x) = (x - 1)(4x2 - 9) 

== (x - 1)(2x - 3)(2x + 3) 53. -~ 

46. -612 7 -33 -18 
, 72 30 18 

2 -5 -3 0 fIx 

f(x) = (x + 6)(2x2 - 5x - 3) 

= (x + 6)(2x + 1)(x - 3) 54. 6 2 

47. -219 10 -17 -2 
. -18 16 2 

9 -8 -1 0 f(x = 

f(x) = (x + 2)(9x2 - 8x - 1) 

= (x + 2)(9x + 1)(x - 1) 

-2, -~, 1 

48. -14 1 11 -150 -1512 
-14 42 1512 

1 -3 -108 0 
f(x) == (x + 14)(x2 - 3x - 108) 

== (x + 14)(x - 12)(x + 9) 

-14,12, -9 
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Chapter 6 continued 

49.	 412 3 - 39 - 20 
. . 8 44 20 

2 11 5 0 
f(x) = (x - 4)(2x2 + 11x + 5) 

f(x) = (x - 4)(2x + l)(x + 5) 

4, -!, -5 

50.	 8115 -119 -10 16 
. 120 8 -16 

15 1 -2 0 
f(x) = (x - 8)(15x2 + X - 2) 

f(x) = (x - 8)(5x + 2)(3x - 1) 

8, -~, t 
51.	 911 -14 47 -18 

9 -45 18 

1 -5 2 0
 
f(x) = (x - 9)(x2 - 5x + 2)
 

9 5±-fi7 
,	 2 

52.	 - 514 9 - 52 15 
. -20 55 -15 

4 -11 3 0 
f(x) = (x + 5)(x2 - 11x + 3) 

-5	 11±-J73 
,	 8 

53.	 - 311 1 2 24 
-3 6 -24 

1 -2 8 0
 
f(x) = (x + 3)(x2 - 2x + 8)
 

-3,1 ±	 .J7i 
54.	 615 - 27 - 17 - 6 

30 18 6 

5 3 1 0 
f(x) = (x - 6)(5x2 + 3x + 1) 

-3 ± iffi
 
6, 10
 

55.	 3x2 + 5x - 50 

x + 1 ) 3x3 + 8x2 - 45x - 50 

-3x3 - 3x2 

5x2 - 45x 

-5x - 5x 

-50x - 50 

50x + 50 

o 
3x - 10
 

x + 5 ) 3x2 + 5x - 50
 

-3x2 - 15x
 

-lax - 50
 

lOx + 50
 

o 
f(x) = (x + l)(x + 5)(3x - 10) 

56.	 2x2 + 15x + 25 

x + 1 ) 2x3 + 17x2 + 40x + 25 
-2x3 - 2x2 

15x2 + 40x 

-15x2 - 15x 

25x + 25 

-25x - 25 

o 
2x + 5
 

x + 5 ) 2x2 + 15x + 25
 

-2x2 - lOx
 

5x + 25
 
-5x - 25
 

o 
f(x) = (x + 1)(2x + 5)(x + 5) 

57.	 x3 + x 2 - 5x = - x 2 - 4x + 2 

x3 + 2x2 - X - 2 = 0
 

2 -1 -2
 
1 I 1 

132 

1 320
 
(x - 1)(x2 + 3x + 2) = 0
 

(x - l)(x + 2)(x + 1) = 0
 

x at 1, -2, -1
 

(1, -3), (-1,5), (-2,6)
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Chapter	 6 continued 

: - 6x2 + (ix + 3 = - X 2 + 7x - 2
 

..: - 5x2 - X + 5 = 0
 

-5 -1 5
 
1 -4 -5
 

1 -4 -5 0
 
- 1)(x2 - 4x - 5) == 0
 

- l)(x - 5)(x + 1) == 0
 

.~: at 1, 5, - 1 

~. 4), (5, 8), (-1, -10) 

.... 5x~ - 3x2 + 21x - 8; I multiplied 5x2 - 13x + 47 by 
-. - 2 and added -102. 

5',:'	 ~~.5 == (100 - 8x2)x - 25x 

'5~.5 == 100x - 8x3 - 25x 

~x? - 75x + 62.5 == 0 

:.518 0 -75 62.5 
. 20 50 -62.5 

8 20 -25 0 
).- - 2.5)(8x2 + 20x - 25) == 0 

== 2.5 or x == 0.92 

ibout 0.92 million cameras 

0.0031x2 + 0.158x + 11.155 

- 8.4x + 580 ) - 0.026x3 + 0.47x2 - 2.2x + 72 

0.026x3 - 1.80x2 

- 1.33x2 - 2.2x 

+ 1.33x2 - 91.5x 

-93.7x + 72 

93.7x - 6469.76 

-6398 

r _ 2	 6398 
'-.. - 0.0031x + 0.158x + 11.155 - _ 8.4x + 580 

.- _ ()2 _ 6398
'- - 0.0031 10 + 1.58 + 11.155 496
 

.: = 0.31 + 1.58 + 11.155 - 12.90
 

~- == 0.145
 

_":',~ut 145 million cars
 

2 
~-:.~;f1ple answer: -1.1686x + 137.4713x - 13,097.384 + 2.61x + 247 

: ~ l.y + 247 ) - 3.05x3 + 70.2x2 - 225x + 5070 

3.05x3 + 288.6x2 

358.8x2 - 225x 

- 358.8x2 - 33959x 

- 34184x + 5070 

34184x + 3235054 

3,240,124 

_'- -':': 520.50 

63.	 3 1 0 -9 5 

3 9 0I 
1 3 0 5
 

5
 
x 2 + 3x +-­

x-3 

C 

64.	 2x3 - 19x2 - 20x + 100 

x 2 
- 12x + 20 

2x + 5 ) 2x3 - 19x2 - 20x + 100 

-2x3 - 5x2 

-24x2 - 20x 

24x2 + 60x 

40x + 100
 

-40x - 100
 

o 
E 

4 
65. 6x 2 - 7x + 6 - - ­

2x + 1
 
2x + 1 ) 12x3 - 8x2 + 5x + 2
 

-12x3 - 6x2
 

-14x2 + 5x
 

14x2 + 7x
 

12x + 2
 

-12x - 6
 

-4
 

4x2 - 4x + 3 __1_
 
3x + 1
 

3x + 1 ) 12x3 - 8x2 + 5x + 2
 

-12x3 - 4x2 

-12x2 + 5x 
68.	 ~ 12x2 + 4x 

9x + 2 

-9x - 3 

-1 

-CONTINUED­

3,240,124 

72..l 

x 

74. x 

x: 

x: 

Copyrig!Algebra 2	 Copyright © McDougal Littell Inc. All right:
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Chapter 6 continued 

~ 65.	 -CONTINUED­

2 11 31 1 
3x - 4 x + 16 + 16(4x + 1) 

4x + 1 ) 12x3 - 8x2 + 5x + 2 

-12x3 - 3x2 

-llx2 + 5x 

l1x2 + ¥x 

¥x + 2 
31	 31

--:4 X - 16 
1 

16 

12 -8	 5 2 12 -8 5 2-! 1	 -~ 1
-6 7	 -6 -4 4 -3 

12 -14 12 -4 12 -12 9 -1 

-41 12 -8	 5 2 
11 31-3 -:4 -16 

112 -11	 ¥ 16 

The remainders are all the same, but the coefficients are 
2, 3, and 4 times larger with synthetic division. 

6.5 Mixed Review (p.358) 

66.	 6 + 7(-2) ~ -8 67. 2(-2) + 5(4) ~ 1 

-8 ~ -8 yes -4 + 20 ~ 1 

-2 + 7(-3) ~ -8 16 ~ 1 yes 

-2 - 21 ~ -8 2(8)+5(-3)~1 

-23 ~ -8 yes 16 - 15 ~ 1 

1 ~ 1 yes 

68.	 9(-1) - 4( -4) > 7 69. -3(2) - 2(0) < -6 

-9 + 16 > 7 -6 < -6 no 

7 > 7 no -3(1) - 2(4) < -6 

9(2) - 4(2) > 7 -3 - 8 < -6 

18 - 8 > 7 -11 < -6 yes 

10 > 7 yes 

5 ± -J25 - 12 8 ± ~64 - 12 
70. x = 2 71. x = 2 

5 ± ffi x=4±ffi 
x= 2 

10 ± -JI00 - 60 7 ± ~49 - 16 
72. x = 2 73. x = 8 

x=5±-JIO	 7 ± -J33 
x= 8 

9 ± -J81	 + 48 -1 ± fi+4O 
74. x = -12 75. x = 10 

9±~ 
x=	 -1±-J4I12	 or x = 10 

-3 ~ 
x=4±12 

- 3 ± -J9--=-4O 1 ± -Jl - 160 
76. x = 4 77. x = -10 

-3 ± i-J3I 1 ± i-Jf59 
x = 4 x = -10 

-3 ±	 -J9=-i2 3±i-J3 
78. x = 6 = --6- or 

-1	 i-J3 
x=-2-±-6­

79. (x2 -	 3x + 8) - (x2 + x-I) = -4x + 9 

80. (14x2 -	 15x + 3) + (11x - 7) = 14x2 - 4x - 4 

81. (8x3 -	 1) - (22x3 + 2x2 - X - 5) = -14x3 - 2x2 + X + 4 

82. (x + 5)(x2 - X + 5) = x3 + 4x2 + 25 

83.	 e + v = 120 

24e + 21v = 2766 

24e + 21(120 - e) = 2766 

24e - 21e = 246 

3e = 246 

e = 82 

Lesson 6.6 

6.6 Guided Practice (p. 362) 

1. constant term, leading coefficient 

2. a. yes; coefficients are all integers 

b. no; coefficients are not all integers 

c. no; coefficients are not all integers 

3. Make a graph 4. ±1, ±2, ±4, ±7, ±8, ±14, ±28, ±56 

5. ±1, ±2, ±3, ±4, ±6, ±8, ±9, ±12, ±18, ±24, ±36, ±72 

6. ±!, ±~,±~, ±¥, ±1, ±2, ±3, ±5, ±6, ±10, ±15, ±30 

7. ±k, ±~, ±1, ±2, ±5, ±10 

8. 1 11 -3 -6 8 
. 1 -2 -8 

1 -2 -8 0 
f(x) = (x2 - 2x - 8)(x - 1) 

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

x = 4, -2, 1 

9.	 1 11 4 -1 -4 
. 154 

1 540 
f(x) = (x - 1)(x2 + 5x + 4) 

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

x = 1, -1, -4 

Copyright © McDougal Littell Inc. Algebra 2
 
All rights reserved. Chapter 6 Worked-out Solution Key
 



__

------

Chapter 6 continued 

.- 2	 -5 -2 5 
2 . -3 -5 

2 -3 -5 0
 
--, xl = (x - 1)(2x2 - 3x - 5)
 

= (x - 1)(2x -	 5)(x + 1) 

= 1,~,-1 

--, 2 -1 -15 18
 

4 6 -18
 

2 3 -9 0
 
;IX) = (x - 2)(2x2 + 3x - 9)
 

= (x - 2)(x + 3)(2x - 3)
 

x = 2, -3, ~
 

•2	 1 1 1__4__1 _-_6156 

1 560
 
f(x) = (x - 1)(x2 + 5x + 6)
 

= (x - l)(x + 3)(x + 2)
 

x=1,-2,-3
 

,3 1 [I	 5 -1 -5 
165 

165 0 
f(x) = (x - 1)(x2 + 6x + 5) 

= (x - l)(x + 5)(x + 1) 

x == 1, -5, -1 

, 4, 18 = tx2(x + 3) 

54 = x3 + 3x2 

o = x3 + 3x2 - 54 

3	 1__1__3__0_-_5_4 , 3 18 54 

1 6 18 0
 
o == (x - 3)(x2 + 6x + 18)
 

x = 3
 

3 in. by 3 in. by 6 in. 

5' 6 Practice and Applications (pp. 362-364) 

.' 5 =1. ±2, ±3, ±4, ±6, ±8, ± 12, ±24 16. ± 1, ±! 

=1. ±2, ±4, ±8, ±16, ±! 

~ 8 =1. ±2, ±3, ±4, ±5, ±6, ±10, ±12, ±15, ±20, ±30, ±60 
=:. ±~, ±~, ±¥ 

~ 9 =1. ±2, ±5, ± 10, ±!, ±~, ±t, ±~, ±~, ±If, ±t,±i 
2C' =1.±3,±!,±~,±t±~ 

2 ~ =1. ±3, ±!, ±~, ±i, ±~, ±i, ±~ 

22 =1. ±3, ±5, ± 15, ±}, ±~ 

(
 

23. -2 [1 _~ _~~ -~~ 3' 

1 5 -14 0
 
f(x) = (x + 2)(x2 + 5x - 14)
 

== (x + 2)(x - 2)(x + 7)
 

x == -2,2
 

24.	 ~ -~1 [1 ~ 

168 0
 
f(x) == (x - 1)(x2 + 6x + 8)
 

== (x - l)(x + 2)(x + 4)
 

x == 1, -2
 

3 -7 -27 -18
25.	 -1 11 
-1 -2 9 18 

32 
1 2 -9	 -18 0 

-211 2	 -9 -18 
, -2 0 18
 

1 0 -9 0
 
f(x) == (x + l)(x - 2)(x2 - 9)
 

== (x + l)(x + 2)(x - 3)(x + 3)
 

x=-1,-2
 

26.	 1 2 -9 8 9 -10 
2 -7 1 10 

2 -7	 10 0 

2	 -7 1 10 
-2 9 -10 33 

I 

2 -9 10 0
 
2 -9 10
 

2	 I 4 -10 

2 -5 0
 
f(x) == (x - l)(x + l)(x - 2)(2x - 5)
 

x == 1, -1,2 34, 

3	 -3 -4
27. 1 I	 ~ 

474 

14740 

-1 1__1__4__7 __4 , -1 -3 -4
 

1 340
 
35,f(x) == (x - l)(x + 1)(x2 + 3x + 4)
 

x == 1, -1
 

28. none 29.	 none 

30. 211 ~	 -1~ _~~ 

1 3 -5 0
 
f(x) = (x - 2)(x2 + 3x - 5)
 

x==2 
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Chapter 6 continued 

31. -2.11 _~ -~ _~ -1~ ~ _~~ 

1 -2	 2 -4 -3 6 0 

2 -4 -3 6 
2 11 -~ o 4	 0-6 

o 2	 0 -3 0 

1 1__1__0__2__0_-_3 . 1 1 3 3
 

330
 

3 3
 
o -3
 

103 0
 
x = ±2,±1
 

32.	 2 I 1 - 1 - 2 - 1 1 2 
. 2 2 0 -2 -2 

o -1 -1 0 

o -1 -1 

001 

o 0 -1 0 

o 0-1
1 I 1 

1 1	 1 

o 
f(x) = (x - 1)(x + 1)(x - 2)(x2 + X + 1) 

Ii
I	 x = ±1, 2 

33. 10 11 ~~ -~~ _~~ 

, i	 1 2 -3 0 
f(x) = (x - 10)(x2 + 2x - 3) 

= (x - 10)(x + 3)(x - 1) 

x = 10, - 3, 1 

34.	 - 1 11 2 - 11 - 12 
, -1 -1 12 

1 1 -12 0 
f(x) = (x + 1)(x2 + X - 12) 

= (x + 1)(x + 4)(x - 3) 

x=-I,-4,3 

35.	 - 2 I 1 _-7 2 40 
, 2 18 -40 

1 -9 20 0 
f(x) = (x + 2)(x2 - 9x + 20) 

= (x + 2)(x - 5)(x - 4) 

x = -2,5,4 

36.	 - 1 I 1 1 - 2 - 2 
. -1 0 2 

1 0 -2 0 
f(x) = (x + 1)(x2 - 2) 

x=-I,±-J2 

37.	 311 - 5 - 18 72 
. 3 -6 -72 

1 -2 -24 0 
f(x) = (x - 3)(x2 - 2x - 24) 

= (x - 3)(x - 6)(x + 4) 

x = 3,6, -4 

38. 21 1 
~	 ~~ - ~~ 

1 11 18 0 
f(x) = (x - 2)(x2 + llx + 18) 

= (x - 2)(x + 9)(x + 2) 

x = 2, -2,-9 

3 -1039. 2 _~11	 -; 
2 10 

1 -3 5 0 

-1 I 1	 =~ ~ _~ 
1 -4 5 0 

f(x) = (x - 2)(x + 1)(x2 - 4x + 5) 

x = 2, -1 

-10 
40. 21 1	 

~ ~ ~: 10 

1 3	 7 5 o 

-1 1"-----_1__3__7 __5 _ -1 -2 -5 

125 0 
f(x) = (x - 2)(x + 1)(x2 + 2x + 5) 

x = 2, -1 

41.	 1 11 11 -1 1 -9 18 
. 2 -9 -18 

1 2 -9 -18 0 
-2 1 2 -9 -18I 

. -2 0 18 

1 0 -9 0 
f(x) = (x - 1)(x + 2)(x2 - 9) 

= (x - 1)(x + 2)(x - 3)(x + 3) 

x=I,-2,3,-3 
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Chapter 6 continued 

.t..:. - ~ 
-3 

2 
6 

-2 
-2 

8 
-12 

12 

-1 4 6 0 

-1 
-1 

4 
2 

6 
-6 

1 
= (x 

-2 
- 2)(x + 

6 0 
1)(x2 ­ 2x + 6) 

= 2,-1 

L; -"'. 1 1 

-2 

- 9 

2 

- 5 

14 

0 

-18 

- 36 

36 

1 -1 -7 9 -18 0 

-1 -7 9 -18 
3 6 -3 18 

2 -1 6 0 

2 -1 6 
-3 3 -6 

1 -1 2 0 
= (x + 2)(x + 3)(x - 3)(x2 - X + 2) 

= -2,3, -3 

1 -1 
- 3 

-7 
12 

11 - 8 
- 15 12 

12 
- 12 

1 -4 5 -4 4 0 

1 -4 
2 

5 
-4 

-4 4 
2-4 

1 -2 1 -2 
= (x + 3)(x - 2)(x3 -

0 
2x2 + X - 2) 

= -3,2 

- -12 -1 15 
6 -9 -15 

- -6 -10 0 

-+ -6 -10 
10 10 

-+ 4 

= ±.~,-1 

-3 20 
-12 

- .... 8 
""\ 8- .... 

-6 

0 

-36 
32 

-4 

-4 
4 

16 
-16 

0 

- .... 2 

= -­ I ~ 
. -. 3 

0 

Chc 

47. -2 I 2 _: -~ -:	 55. ­

2 0 -2 0
 
f(x) = (x + 2)(2x2 - 2)
 

x = -2, ±1 

48.	 4 I 2 - 5 -14 8
 
. 8 12 -8
 

2 3 -2 0
 
f(x) = (x - 4)(2x2 + 3x - 2)
 

56. ­
= (x - 4)(2x - 1)(x + 2)
 

x = 4,~, -2
 

49.	 2 I 2 - 5 - 1 6
 
. 4 -2 -6
 

2 -1 -3 0
 
f(x) = (x - 2)(2x2 - X - 3)
 

= (x - 2)(2x - 3)(x + 1) 

x = 2,~, -1 
x 

2
50. - ~ 1 _ ~ - 5~ - ~~ 57. ­

2 0 -50 0
 

f(x) = (x + ~)(2X2 - 50)
 

x = -~, +5, -5
 

2
 

. 1 0 -16
 

2 0 -32 0
 

51. ~ 1 -1 -32 16 

f(x) = (x - ~)(2X2 - 32)
 

x = ~,4, -4
 
fl::: 

52. -3 I 3 ~~ _~ -~~ x = 

58.3 3 -6 0 
f(x) = (x + 3)(3x2 + 3x - 6) 

= (x + 3)(x + 2)(3x - 3) 

x = -3, -2, 1 3 

53. 1	 I 2 ~ - ~ ~ - ~ 

2 5 250 

~ I 2 _~ 2
o -5

5 

2 0 2 0 f(x 

f(x) = (x - 1)(x + ~)(2X2 + 2) x= 

x = 1, -~ 

-1±-J61 
54. x = 6 

3±~ 
x =	 2 L 

0= 

t=
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Chapter 6 continued 

~ 55. -1 2 1 -1 -1 -1 
-2 1	 0 1
1. 

2 -1 0 -1 0
 

1 2 -1 0 -1
 

2 1 1

I
 

2 1 1 0
 
f(x) = (x - l)(x + 1)(2x2 + X + 1)
 

x = 1, -1 

56. 3 11 11 1 -2

-21 

-6 -10 -2 2
 

3 5	 1 -1 0
 

-1 3 5 1 -1
 
-3 -2 1


I
 
3 2 -1 0
 

f(x) = (x + 2)(x + 1)(3x2 + 2x - 1)
 

= (x + 2)(x + 1)(3x - l)(x + 1)
 

x = -2, -1, t
 
57.	 -! 12 1 0 0 -32 -16
 

-1 0 0 0 16
 

2 0 0	 0 -32 0
 

2 0 0 o -32 
2 I 4 8 16 32
 

2 4 8 16 0
 

-2 4 8 16

I 2
 -4 o -16
 

2 0 8 0
 

f(x) = (x + !)(x - 2)(x + 2)(2x2 + 8)
 

x = -!,2,-2
 

58.	 -313 1 0 0 -243 -81
 
. -9 24 -72 216 81
 

3 - 8	 24 -72 - 27 0 

31_3_-_8_2_4_-_7_2_-_2_79	 3 81 27
 

3	 27 9 o
 

27	 9
-t 3	 1
1
 

-1	 o -9 

3 0 27 

f(x) = (x - 3)(x + 3)(x + t)(3x2 + 27) 

x = 3, -3, -t 
59.	 777 = 2t3 + 23t2 + 5t + 501
 

2t3 + 23t2 + 5t - 276 = 0
 

312 23 5 -276
 
~ . 6 87 276
 

2 29 92 0 
o = (t - 3)(2t2 + 29 + 92)
 

t = 3 1993
 

2
60.	 90 = 3x3 + x


3x3 + x2 - 90 = 0
 

1
3 1 3 9 0 -90
 
30 90
 

3	 10 30 0 
o = (x - 3)(3x2 + lOx + 30) 

x=3 

3 ft 

61.	 20 = x2(x + 3) 

x3 + 3x2 - 20 = 0
 

3
2 11 2 0 -20
 
10 20
 

1 5 10 0
 
f(x) = (x - 2)(x2 + 5x + 10)
 

x=2 

2 in. by 2 in. by 5 in 

62.	 4817" = t17"(x2) (x + 5) 

144 = x3 + 5x2 

x3 + 5x2 - 144 = 0 

411	 5 0 -144
 
4 36 144
 

1 9 36 0 
(x - 4) (x2 + 9x + 36) = 0 

x=4 

4 in. radius, 9 in. height 

63.	 2000 = (x 2 + 5x)(x + 35)
 

x3 + 40x2 + 175x - 2000 = 0
 

5 40 175 -2000
 
5	 225 2000
 

1 45 400 0
 
(x - 5)(x2 + 45x + 400) = 0
 

x=5 

5 ft deep, 10ft wide, 40 ft long 

64.	 150 = !15x2(2x + 1) 

15x2 
150 = 15x3 +­

2
 

15x3 + 15 x2 - 150 = 0 
2
 

2
 15 ¥ 0 -150
 

30 75 150
 

15 1f 75 o 

(x - 2)(15x2 + lfx + 75) = 0 

x=2 

2 ft by 6 ft by 25 ft 
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Chapter 6 continued 

."".	 = 66~ A 6.7. -2, -1, 1; B 68. -2,1; A 

ww	 - •• c 
-. = no; If a cubic polynomial had 4 or more distinct real 
=~~ J s. then there would be 4 or more binomials of the 
~ =:m x - a that divide the polynomial to give a zero 
-:::=-lainder. This would imply that the ploynomial has 
~ ~ gree 4 or greater. However, this is impossible since the 
; =':ynomial is a cubic polynomial. So a cubic polynomial 
~~_}~ at most 3 real zeros. As x ~ - 00 and x ~ +00, the 
~ ues of a cubic polynomial approach - 00 and + 00, 

~=5pectively, or else +00 and - 00. At some value of x, 
:::erefore, the graph is below the x-axis, and at some 
=:her values of x, the graph is above the x-axis. This 
=.eans that the graph crosses the x-axis somewhere 
':~:\veen these two values, and the x-coordinate of the 
; JInt where the graph crosses the x-axis is a zero. 

=6 ,Mixed Review (p. 365) 

:.:: - 6x + 9 = 0 72. x 2 - lOx + 25 == 0 

(x - 3)2 = 0 (x - 5)2 = 0 

x-3=0 x-5==0 

x=3 x==5 

"-2x+1=0 74. 2x2 - 12x - 18 = 0 

(x - 1)2 = 0 2(x - 3)(x - 3) = 0 

x-I = 0 x-3=0 

x = 1 x==3 

... ,-:;: - 20x + 100 = 0 76. x2 - 18x + 81 = 0
 

(x - 10)2 = 0 (x - 9)2 == 0
 

X - 10 == 0 x-9=0
 

x = 10 x=9 

. = a(x + 3)(x - 3) 78. y == a(x + 5)(x - 1) 

~ == a(-9) -6 == a(-2 + 5)(-2 - 1) 

== -~(x + 3)(x - 3)	 -6 = a - 9 
2
3==a
 

y == ~ (x + 5)(x - 1)
 

= a(x + 1)(x - 5) 80. Y = a(x - 12)(x - 7) 

~I=I == a( -5) 7 = a(-23)(-18) 

-2 == a y == 4i4 (x - 12)(x - 7) 

== -2(x + l)(x - 5) 

: · = a(x + 12)(x + 6) 

- 5 == a(21)(15) 

_: == -631 

= -i3(x + 12)(x + 6) 

Ch 

82. Y = a(x - 2)(x - 8) 83. Y = a(x - 4)(x - 10) '1 
-4 == a( - 5) 3 == a(3)( - 3) 
4	 1
"5 == a -3 = a
 

y = ~(x - 2)(x - 8) y == -t(x - 4)(x - 10)
 

84. Y == a(x + 6)(x + 0) 85. Y == a(x + 9)(x + 1) 

16 == a(16) 20 == a(20) 

1 = a a = (1) 12, 

y == (x + 6)(x + 0) Y == (x + 9)(x + 1) 

86.	 (16 + 2x)(12 + 2x) == 204 + 192 

(8 + x) (6 + x) == 99 

48 + 14x + x2 == 99 

x2 + 14x - 51 == 0 

(x - 3)(x + 17) == 0 

x==30rx==-17 

width of mat: 3 in.
 

overall: 18 in. by 22 in.
 
13. 

Quiz 2 (p. 365) 

1. 5x3 + 135 = 5(x3 + 27) == 5(x + 3)(x2 - 3x + 9) 

2.	 6x3 + 12x2 + 12x + 24 == 6(x3 + 2x2 + 2x + 4)
 

== 6(x + 2)(x2 + 2) 14.
 

3. 4x5 - 16x = 4x(x 4 - 4)	 == 4x(x2 + 2)(x2 - 2) 

4. 3x3 - x2 - 15x + 5 = x2( 3x - 1) - 5(3x - 1) 

= (3x - 1)(x2 - 5) 

5. 7x 4 == 252x2	 6. 16x6 == 54x3 

2	 3x = 36 x == ¥
 
x = ±6, 0 x ==~, 0
 

7. 6x5 - 18x 4 + 12x3 - 36x2 = 0 

6x 4(x - 3) + 12x2(x - 3) = 0 
15. f

6x2(X 2 + 2)(x - 3) = 0 

x == 0,3 

8.	 2x3 + 5x2 - 8x - 20 == 0 9. 4 11 7 -44
 
, 4 44
x2(2x + 5) - 4(2x + 5) == 0
 

1 11 0
 16. 2
(x + 2)(x - 2)(2x + 5) == 0 

(x - 4)(x + 11) 
x == 2, -2, -~ 

10 80 fiX10. x - :3 + 3(3x + 2) 
x=

3x + 2 ) 3x2 - 8x + 20 
17.	 ~-3x2 - 2x 

-lOx + 20 

lOx + ~ 
80 f(x
"3 

x= 
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Chapter 6 continued 

4x -	 7 + 11x - 11 
11. x2 - 3 

x2 - 3 ) 4x3 - 7x2 - X + 10 

-4x3 + 12x 

-7x2 + 11x 

7x2 -21 

11x - 11 

12. 12x3 - 7x2 + lOx - 10 + _5_ 
x + 1 

x + 1 ) 12x 4 + 5x3 + 3x2 + Ox - 5 

-12x 4 - 12x3 

-7x3 + 3x2 

7x3 + 7x2 

10x2 + Ox 

-10x2 - lOx 

-lOx - 5 

lOx + 10 

5 

2x2 + 6x + 6
13.	 x+ 

x3 - 3 
x3 - 3 ) x 4 + Ox3 + 2x2 + 3x + 6 

-x4 + 3x 

2x2 + 6x + 6 

14.	 5x3 - 23x2 + 115x - 576 + 2875 
x+5 

x + 5 ) 5x 4 + 2x3 + Ox2 - x - 5 

-5x4 - 25x3 

-23x3 + Ox2 

23x2 + 115x2 

115x2 - X 

-115x2 - 575x 

-576x - 5 

576x + 2880 

2875 

15. f(x) = x3 - 4x2 - 7x + 28 

= x2(x - 4) - 7(x - 4) 

= (x - 4) (x 2 - 7) 

x =	 4,±v0" 

16. 21 1 - 6 21 - 26 
2 -8 26 

1 -4 13 0 
f(x) = (x - 2)(x2 - 4x + 13) 

x=2 

17. i	 1__2__1_5__22_-_1_5 
. 1 8 15 

2 16 30 0 

f(x) = (x - ~)2(X2 + 8x + 15) 

x = ~, -3, -5 

18.	 212 7 -28 12
 
. 4 22 -12
 

2 11 -6 0
 
f (x) = (x - 2) (2x2 + 11 - 6)
 

x =	 2, i, -6 

19.	 128 = x2 (x - 15.5) 

x3 -	 15.5x2 - 128 = 0 

161__1 _-_1_5_.5_0_-_12_8 
. 16 8 128 

1	 0.5 8 0 
o = (x - 16)(x2 + 0.5x + 8)
 

x = 16
 

16 ft x 16 ft x 0.5 ft
 

Lesson 6.7 

Activity (p. 366) 

1.	 a. 2x - 1 = 0 b. x2 - 2 = 0
 

X = 2;
1 x = ±-J2;
 

1; rational 2; irrational
 

-l±i-J"3 
c.	 x = 1, 2 ; 

. I -l±i-J3 ..1 · 3;	 IS rabona , 2 are ImagInary 

Sample answer: Iff(x) has a degree n > 1, then 
f(x) = 0 has n solutions. 

2.	 x3 + x2 - x-I = 0
 

x2(x + 1) - (x + 1) = 0
 

(x + 1)(x 2 - 1) = 0
 

(x + l)(x + l)(x - 1) = 0
 

x = 1, -1;
 

2 different solutions; - 1 is a solution twice
 

6.7 Guided Practice (p.369) 

1.	 Sample answer: If f(x) is a polynomial of positive
 
degree, then f (x) = 0 has at least one root in the set of
 
complex numbers.
 

2.	 Sample answer: The existence of an imaginary zero 
would imply that there are two distinct imaginary zeros 
which is not consistent with the fact thatf(x) is degree 3. 

3.	 Sample answer: 2 real zeros; no imaginary zeros; the 
existence of an imaginary zero would imply the existence 
of two distinct imaginary zeros, which would not be 
consistent with the fact thatf(x) has degree 3. The real 
number 2 is a repeated zero. 
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