Selected/Answers

Chapter 8

8.1 Skill Practice 1.monomial 3. 9m®

5,9 5.2x%% — 8xy; 4,2 7.3z + 223 - z° + 52,4, 3
11. not a polynomial; variable exponent

13. polynomial; 1, binomial 15. polynomial;

3, trinomial 17.13a* — 4 19.m%+9m + 9
21.6¢2 + 14 23. —2n3 + 1 — 12 25. —154° + 342
3d + 2 27. Two unlike terms, —4x* and 8x,

were combined; —2x% — 4x2 + 8x + 1. 29, 327,
x+284+21-3x+52,12x+1 31.12x -3
33, —x + 10xy + y* 35.6a°b — Ga+ 4b— 19

8.1 Problem Solving 37. about 349,800,000 people
39.a. T= 957 — 736% 4 130¢ + 860

b. 1998; substitute 1 = 0 into the equation for Tto
lind the number of books sold in 1998 1o get

860 million books. Substitute 4 into the equation for
T'to find the number of books sold in 2002 to get 20
million books. More books were sold in 1998,

4l.a. D= —0.44¢% + 49t + 19.7 b. about 855
decisions e. about 61%; Cy Young's career lasted
1911 — 1890 = 21 years. To lind the number of wins
in his career, find the value of Wwhen r = 21; about
525 wins. From part (b), we know that the total
number of decisions in his career is about 855, so

to find the percent of the decisions that were wins,
lind 525 + 855 = 0.614, or about 61%.

8.1 Graphing Calculator Activity
L.7x% 4+ 2x + 1 3. correct

8.2 skill Practice 1.binomials 3.2x* — 3x% + 9x
5.4z% + z° - 11z - 6z 7.9a7 - 5a% — 134°

9.x° —x— 6 1L4b° —31b+ 21 13.12k* + 23k — 9
15. The second term of the first binomial is — 5,

not 5, so the entries in the second row of the
diagram should be —15xand —5; 3x* — 14x — 5,

17.y% + y— 30 19.77w? + Mw - 15 2157 + 10s*
F 195 — 20 23. —15x% + 14x% + 3x— 2 25, 542"
2122 — 14z + 5 27.10r2 + r— 3 29.8m?2 + 16m +

63 31.48x% — 88x + 35 38.3p% - 3p — 9

35, —3c% — 45c° + 23c— 10 37.2x% + x — 45
39.x% + Bx + 15 41.80 — 6x° 43.2x% — 10x — 132
45.2x% - 112 — 20x% - T gmph"‘r"l (x% - 7x)
(2x% + 3x + 1)and Y, = 2x* — 11x3 — 20x%2 — 7x
in the same viewing window. Because the graphs
coincide, the expressions forY, and Y, must be
equivalent.

8.2 Problem Solving 49.a. 4x% + 84x +

440 b. 840in.? 51.a. $12,300 million, 0.171; [or
t = 0, the amount of money (in millions of dollars)

people between 15 and 19 years old spent on sound
recordings in the U5, in 1997 b. R« P= —1.18¢" 1
14.4¢% — 57417 — 104¢ + 2100 . about $1680 million
53. a. Sample answer: T = t + 90; use the data points
from 1995—1899: (5, 95), (6, 96), (7, 97), (8, 98), (9, 99).
All these points lie on a line with slope m = 1; use
any one of the points to find the y-intercept b = 90.
The other data points, (0, 92), (10, 101}, and (11, 102),
lieclosetothelineT = ¢+ 90. b, V 0.0015¢°
0.103t% + 2.949¢ + 6.21 ¢. about 24.2 million
households, about 22.2 million households

8.3 skill Practice 1. Sample answer:x — 5,
x+53.x% + 165+ 64 5.4y° + 20y + 25

7.n° — 22n + 121 9. The middle term of the
product, 2(s){—3) = —6s, was left out; s* — 65 + 9.
1L 1%~ 16 13.4x% 1 15.49 — w® 19, Use the
sum and difference pattern to find the product

(20 — 4)(20 + 4). 21. Use the square of a binomial
pattern to find the product (20 — 3)°. 23.r% + 185 4
81s® 25.9m" — 121n® 27.9m* — A2mn + 49n°
29.9f% — 81 31.9x% + 48xy + 64y° 33.4a’ - 25b°
35. 9x% — 0.25 37.9x% — 3x + 0.25

8.3 Problem Solving

41. a. Cs
N
C &
I'_,---1: cc Cs

Cs

b. 0.25C2 4 0.5Cs + 0.255%
. 7%

=gl C= 85

43. a. 88.1%; the areas ol the lour regions are:

2 complete passes: 0.655% = 0.429 square units;

1 complete pass, 1 incomplete pass: 0.655(0.345) =
0.226 square units; 1 incomplete pass, 1 complete
pass: 0.345(0.655) = 0.226 square units; and

2 incomplete passes: 0.345° = 0,119 sgjuare units,
The regions that involve at least one complete pass
cover 0.429 + 0.226 + 0.226 = 0.881 square units, or
#8.1% of the whole square region. b. The outcome of
cach attempted pass is modeled by 0.655C + 0.345],
s0 the possible outcomes of two attempted passes is
muodeled by (0.655C + 0.3450)° = 0.429C% + 0.452CT 1
0.1197%. Because any combination of outcomes
with a Cresults in at least one completed pass, the
coellicients of the first two terms show that 42.9% 4
45.2% = 88.1% of the outcomes will have at least

one completed pass, and the coefficient of the last
term shows that 11.9% of the outcomes will have two
incomplete passes.
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8.4 skill Practice 1. The vertical motion model is the
equation f1 16¢% + vt + s, where h is the height
(in feet) of a projectile after ¢ seconds in the air,
given an initial vertical velocity of v feet per second
and an initial height of s feet. 3.5, -3

; g 11 5 ¢
61810 17, -3 083 11—~ 1 18,3, 2
17. 2(x + 3 19, 5(35% + 16) 21. Tw?(w” - 5)
23.5n(3n? + 5) 25, ix"[l’:xz 1) 27.0, G

Fi 1 . 5 2
29.0,7 31.0, — 5 33.0,2 35.0, ) 37.0, -3

]

41. 2ab(4a — 3b) 43. v(v® — 5v + 9)

45.3q°(2q° ~ 7q° - 5) 47,0,

8.4 Problem Solving 51. about 0.69 sec 53. 0, about
0.28; the zero f = 0 seconds means that the penguin
begins at a height of 0 feet in the air as it leaves

the water; the zero £ = 0.28 second means that the
penguin lands back in the water (at a height of 0 feet
in the air) after about 0.28 second. 55.a. i 4.9t 4
4.9¢ b.0 = t=1; a reasonable domain for the function
will cover the time from when the rabbit leaves the
ground until the rabbit lands back on the ground; these
times f are the zeros of the lunction, 0 seconds and 1
second. 57.a wlw + 2) = w(10 — w) b.4 1t c. 48 1i°

85 Skill Practice 1.factors 3. (x + 3){x + 1)
S.(b—9)b-8) 7.(z+12)(z—4) 8.(y— 9y +2)
11 (x 4+ 10)(x = 7) 13.(m — 15)(m + 8) 15.(p + 16)
(p+4) 17.(c + 11){c + 4) 19, In order to have a
product of + 24, pand g must have the same sign;

(rmt — 6} — 4). 21.10, -3 23, -10,5 25. -5, —4
27, -22, -1 31.—3,—-2 32.9,6 35.17, -2 37.14, 2
39. -9, 8 41. -17, -2 43.20in., 5in. 45. 26 yd, 6 yd

47. (x — 2y)° 49.(c + 9d)(c + 4d) 51.(a + Sb){a — 3b)

53.(m — Tn)(m + Gn) 55. (g + 10h)(g — 6h)

8.5 Problem Solving 59. 10 cm® 61. 40 in; the side
lengths of the rectangular picture can be represented
by x — Sand x — 6; the area of the picture is 20 square
inches, so to find the side length x of the original square
picture, solve the equation (x — 5)(x — 6) = 20. The
equation has two solutions, 10 and 1, butwhenx = 1
inch, hothx — 5 and x — 6 are negative, which does not
make sense in this situation. So, x = 10 inches, and the
perimeter ol the original picture was 4(10) = 40 inches.

8.5 Problem Solving Workshop 1.21t 3.9 [1

8.6 Skill Practice 1.roots 3.To factor the polynomial
that has a leading coefficient of 1, * — x — 2, you
only need to lind factors of the constant term, — 2,
that add to the coefficient of the middle term, —1.

To factor the polynomial that has a leading
coefficient that is not 1, 6x* — x — 2, you must also
take into account how the factors ol the leading
coeflicient, 6, affect the coeflicient of the middle
term. 5 —(y—4)(y+ 2) 7. (5w — 1)(w— 1)

9, (65 + 5){s — 1) 11.(2¢c — 1){c — 3)

13, —(2h + 1)(h — 3) 15. (2x + 3)(5x — 9)

17. (3z + T}z — 2) 19.(2n + 3){(2n + 5)

. . T e 1 . 3
21. (3y —4)(2y + 1) 23. g0 3 25+4, 3 214,

1
2

1 2 S 2 Ty G 4 1
29. 45 3L, 5 33.0,1 35. 5 3 37— 3, >
39, The factorization of the polynomial should be
(3x + 2)(dx — 1) instead of (3x — 1)(4x + 2); i, ;

41. ﬂé in.; to find the width, solve the equation

wdw + 1) = 3 to get w ;:nr e 1. The width

3
4
length iﬂ"'ll:,::i 1 = 4 inches, and the perimeter is

cannolt be negative, so the width is* inch. Then the

ey 1. . 7 7 3
2| 3]+ 2(4) = 95 inches. 43.5,7 45. — 5, 2 47.5, —,
1 5 P = ”» R

49, 1o 53. 2x 9x — 5 = 5 any rool x . ol
ax” + bx + ¢ = 0 comes from setting the factor sx — r

equal to 0 after ax® + bx + cis written in factored
. 1
lorm; so, the rools 3 and 5 come from the factors

2Zx—(-1),or2x+ 1,and x
factorsis (2x + 1)Mx — 5)
2x2 — gy — 5.

5. The product of these
gt —0etx—5

8.6 Problem Solving 59.a. 24x” + 48x + 24
b.4cm, 2cm 61.70m, 31 m

8.7 skill Practice 1.perfect square
3.(x+ 5){x—5) 5. (9 + 2)(9¢c E‘}
7. —3(m + 4m(m — 4m) 9. (x — 2)% 11, (7a + 1)?

13. [ i]‘* 15. 4(c + 10)(c — 10)

17. (25 + 3r)(2s — 3r) 19, 8(3 + 2(3 — 2p)

21. (2x)* — 3%isin the form &® — b, s0 it must

be factored using the difference of two squares
pattern, not the perfect square trinomial pattern;
9(2x + 3)(2x — 3). 25. —4 27.+3 29. -2 31. +]12

¥ i 5 | 1
33+, 35.3 37,25 39,0,

8.7 Problem Solving 47. 2.5 sec 49. Oncee;

the ball’s height (in feet) is modeled by the equation
It 16¢* + 56¢ + 5, where ¢ is the time (in seconds)
since it was thrown. To lind when the height is

54 feet, substitute 54 for i and solve the equation

54 = —16t% + 56t + 5, or 16t° — 56¢ + 49 = 0.
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Because the left side of the equation lactors as a
perfect square trinomial, (4f — 7), the equation has
only one solution, 1.75; so, the ball reaches a height
of 54 feet only once, after 1.75 seconds.

51.a.4d” — 9 b. 10 in.

8.8 Skill Practice 1. The polynomial is written as a
monomial or as a product of a monomial and one or
more prime polynomials.
3.(x—8)x+1) 5(z—4)(6z—7) 7.(b+5(b*—3)
9. (x + 13)(x — 1) 11.(z - 1}{12 + 5z7%)
13. (x + D{x% + 2) 15.(z — D(z* + 3)
17. (a + 13){a® — 5) 19. (5n — 1)(n* + 5)
2L (y + 1}y + 509 23.x%x— 1}x + 1)
25.3n(n — 4)(n + 1) 27.3¢'(5¢ — 1)(5¢ + 1)
29, 85°(2s — 1}(2s + 1) 31. cannot be factored
33. 3w (w + 4)% 35.(b — S)(b — 2)(b + 2)
37. (9t — 1)(¢* + 2) 39, 7ab*(a — 3)(a + 3) 43.
1

45.-:-. tZ 47.0, ~5 3 49.0, *8 51.0, *2 53, — 5, *1

55. No; when the polynomial is I_':-u:l.ur-['.:l completely,
the equation becomes (x + 2)(x* + 3) = 0. When the
factor x* + 3is set equal to 0, the resulting equation,
%+ 3 =0, orx? = —3, has no real number solutions
because x* cannot be negative. 57. 12 yd, 4 yd, 2 yd
59. (2b — a)(2b — 3)(2b + 3) 61. (3x + N)(2x — 1)

63. (4n — 3)(3n — 1) 65. (3w + 2)(71r— 2)

1, *2

8.8 Problem Solving 69.a. 417 + 16w b. 4 in. long by
4 in. wide by 8 in_ high 71.a. 1, about —0.2

b. The zero = —0.2 has no meaning because 1,

which represents time in seconds, cannot be negative
in this situation. The zero £ = 1 means that the ball
lands on the ground 1 second after you throw it.

73.a. 17 + 5% + 360 b.4in. long by 9 in. wide by
5in. high, 3 in. long by 10 in. wide by 6 in. high

c. 4 in. long by 9 in. wide by 5 in. high; the 4-inch long
box has a surface area of 202 square inches and the
3-inch long box has a surface area of 216 square inches.

Chapter Review 1. degree of the polynomial

3. A factorable polynomial with integer coefficients
is [actored completely il'it is written as a product ol
unfactorable polynomials with integer coefficients.
Sample answer: 3x(x — 4)(2x + 1) 5. A

7.x3 —8x% + 15x 9.11p° + 4y® — y— 3 11.5¢7 — 75 -
13 13.x" —5x° + 7x— 3 15.x° — 2x— B 17.z°

3z — 88 19.18n% + 27n + 7 21.3x% + 10x - 8
23,36y + 12y + 1 25.16a — 24a + 9 27.95% — 25

29.0,11 31.0,9 33.{1.,15 a5, (s + 11)(s — 1)
37.(a + 12)(a — 7) 39, (x + B)(x — 4) 41.(c + 5)(c + 3)

1 2 3 .
43.?.145.-3. 2 47. -5, —3 49.3 sec

51. (z — 15)(z + 15) 53.12(1 — 2m(1 + 2n)
55. (4p — 1) 57.1 sec 59. (y + 3)(y + x)
61. 55%(s — 5)(s + 5) 63.2z(z + 6)(z — 5)

65. (20 + 3)(b - 2)(b + 2)

Chapter 8
Extra Practice

1.?111'_2 2 83.7mME—5mn-13 - ) _

5.60" —3b* —8b+ 8 7.10x" — 15x° + 25x” — 5x4
9,822 + 16x + 6 11.3x2 + 8x — 35 13. x% + 20x + 100
15. 16x2 — 4 17.36 — 9% 19, -8, 2 EL:_:.E
23. - 3,0 25.(y + 3)(y + 4) 27.(x ~ H)(x + 9)
29, (m — 25)(m —4) 31.2,5 33.4,9 35.2,5
37. —(x — 3)(x — 2) 39.(2k — 1)(2k — 5)

41. —(3s + 1)(s + 2) ﬁ.ﬁ.d 45. .ai 47. -1, I’ﬁ
49, (y + 6)(y — 6) 51.3(2y — 32y + 3) 53, (2x — 3)*
55. (g + 5)% 57. (2w + 7)% 59. (3z — 1)(z — 5)

61. (3y* + 2)(y + 5) 63. 2m(7m — 3)(Tm + 3)

65. (i + 3)(h — 3)(2h — 3)
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