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Chapter 9

Prerequisite Skills (p. 552)

1. Terms that have the same variable part are called
like terms.

2. For a function f(x) a zero is an x-value for which
J(x)=0.
3. Factors of 121: 1, 11, 121
Factors of 77: 1,7, 11,77
The GCF is 11.
4. Factors 0f 96: 1, 2, 3,4, 6, 8, 12, 16, 24, 32, 48, 96
Factors of 32: 1,2, 4, 8, 16, 32
The GCF is 32.
5. Factors of 81: 1, 3,9, 27, 81
Factors 0f42:1,2,3,6,7, 14,21, 42
The GCF is 3.
6. Factorsof 12: 1,2, 3,4, 6, 12
Factors of 56: 1,2, 4,7, 8, 14, 28, 56
The GCF is 4.
7. 3x + (—6x) = 3x — 6x = —3x
8. 5+4x+2=4x+7
9.42x — 1) +x=8x—4+x=9x—4
0. - x+4)—6x=—-—x—4—6x=—-Tx—4
1. Gxy)® = 3%3° = 27x3?
12. 2 e =x T2 H3 =
13. (x5)3 =x1

2y5
14, (—xpP = (-1 x* = -3

Lesson 9.1

9.1 Guided Practice (pp. 555-556)
1.5 —224+9=-2"+50+9
The greatest degree is 2, so the degree of the polynomial
is 2, and the leading coefficient is —2.

2. y3 — 4y + 3 is a polynomial because each of its terms
has whole number exponents. The greatest degree is 3,
so the degree of the polynomial is 3. There are 3 terms,
so the polynomial is a trinomial.

3. (5x3 +4x — Zx) + (4x2 + 3x3 — 6)
=(5x3 +3x3) + 4x2 + (4x —2x) — 6
=83 +4x2+2x—6

4. (4x2 — Tx ) 432 — Tx
*(sz + 4x — 9) —5x2— 4x+9
—x2—11x+9

5. N — A = (—48872 + 5430 + 24,700)
— (=318 + 30407 + 25,600)
= —488:2 + 54307 + 24,700 + 3187
— 30407 — 25,600
= (—488:2 + 31812) + (5430¢ — 3040¢)
+ (24,700 — 25,600)

= —17072 + 23907 — 900

For 2001, let t = 6:

N — A4 = —170(6) + 2390(6) — 900 = 7320

9.

The difference in attendance at National and American
League baseball games in 2001 was 7,320,000 people.

1 Exercises (pp. 557-559)

Skill Practice

1.

10.
11.

12.

13.

14.

15.

16.

17.

18

19.

21

22.

A number, a variable, or the product of one or more
variables is called a monomial.

. Yes; polynomial is a monomial or a sum of monomials.

Because 6 is a monomial, it is also a polynomial.
9m> 4.2 -6y=—6y+2
Degree: 5 Degree: 1
Leading coefficient: 9 Leading coefficient: —6
6. 5n3 +2n—7

Degree: 3

20y — 8xy
Degree: 4

Leading coefficient: 2 Leading coefficient: 5

LSz 422 =2+ 34 =34 4023 -2+ 52
Degree: 4 Leading coefficient: 3
. =2h% + 2h* — hS = —h® + 2h* — 202
Degree: 6 Leading coefficient: —1

LG A et — 1 =6t — 4 — 1

The greatest degree is 4, so the degree of the polynomial
is 4.

D; 352 has an exponent that is not a whole number.

—4% is not a polynomial because it has a variable
exponent.

w3 4 1 is not a polynomial because not all of the
exponents are whole numbers.

3x — 5is a polynomial that is a first degree binomial.

% 2 — % f+ % is a polynomial that is a second degree
trinomial.

6 — n? + 51 is a polynomial that is a third degree
trinomial.

10y* — 3y% + 11 is a polynomial that is a fourth degree
trinomial.

54> -3
+ 8a>—1
13a> — 4
. (h*+ 4h — 4) + (5B> — 8h + 2)
= (h® + 5K?) + (4h — 8h) + (=4 + 2)
= 6h* — 4h — 2

dm?  — m+2 20. Tk2+ 2k—6
+ =3m?+ 10m + 7 + 3k — 11k — 8
m?>+ 9m+9 10k% — 9k — 14

(6c2+3¢+9)—(Bc—5) =62 +3c+9—-3c+5
=6c2+ (Bc—3¢) + (9 +5)=6c2+ 14
(3x2—8) — (4> +x2 — 15x + 1)

32— 8 —4x3 —x2 4+ 15x — 1
—4x3 + (3x2 —x2) + 15x + (=8 —1)

= —4x3 +2x2 + 15x — 9
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Chapter 9, continued

23. (*n2 + 2n ) —n%+ 2n
@ -+ n+12) T+ -2 +n2—n-12
—2n° + n—12

=-2+n—-12
24. (963 — 1362+ b) 9P —13p2+ b
—( -13p2—5p+14) + 13b% + 5b — 14
9h3 +6b— 14
=9b3 + 6b — 14

25. (4d — 6d3 + 3d%) — (943 + 7d — 2)
=4d — 64> + 3d* — 9d° — 7d + 2
(—6d% — 9d%) + 3d* + (4d — 7d) + 2
= —15d° + 3d*> — 3d + 2
26. (9p> — 6p> +3 — 11p) + (7p° — 3p> + 4)
=(=6p> +7p%) + (9p* = 3p?) — 1lp+ 3 + 4)
=pi+ep>—1ip+7
27. The like terms in the trinomials were not aligned,
so the terms were added incorrectly.
X3 — 4x? +3
+ —3x3 + 8 — 2
—2x% — 4x? + 8x + 1

28. The negative sign wasn’t distributed in the second
polynomial before the terms were grouped.

(6x2 - 5x) - (2x2 + 3x —2)
=6x? = 5x — 2x? = 3x +2
=(6x2 = 2x%) + (=5x — 3x) + 2
=4x? —8x +2
29. f(x) + gx) = Bx2 +x—7) + (=x2 + 5x —2)
=(Bx2—x) +(x+50)+(-7-2)
=22+ 6x—9
f) = g) = (3% + x = 7) = (=x? + 5x — 2)
=32 +x—T7+x>—5x+2
=(Bx2+x) +(x =50+ (=7 +2)
=4x> —4x— 5
30. p(x) = (2x + 6) + (x + 8) + (9x — 6)
=2x+x+9%)+(6+8—06)
=12x+8
31.px)=2x)+Bx—2)+ 2x + 1)+ (5x — 2)
=2 +3x+2x+5x)+(-2+1-2)
=12x—3
32. (3r2s + Srs + 3) + (*8rs2 — 9rs — 12)
=372 — 8rs® + (515 — 9rs) + (3 — 12)
=325 — 8rs> —4rs — 9
33. ¥+ 1y — 32
+ —2x2 — xy+ 4?
—x? + 10xy + »?
34. ( 5Smn+ 3m — 9n)
— (13mn + 2m )

Smn + 3m — 9n

%
+ —13mn — 2m

—8mn+ m— 9n

Algebra 1
Worked-Out Solution Key

35. (842b — 6a) — (24%b — 4b + 19)
= 8a%b — 6a — 2a%b + 4b — 19
= (842b — 2a%b) — 6a + 4b — 19
= 6a’b — 6a + 4b — 19
36.a. xt(xt+)=@x+x)+1=2x+1

b. The sum 2x + 1 will always represent an odd number
because 2 times any number is even, and when
1 is added the number becomes odd.

Problem Solving

37. C = —0.01827% + 0.522/2 — 2.59t + 47
+ —B=0.0262¢> — 0.3767> + 0.574t — 9.67

C—B= 0.0080# + 0.1467> — 2.016¢ + 37.33

For 2002, let t = 10

C — B = 0.008(10)° + 0.146(10)> — 2.016(10) + 37.33
=39.77

About 39,770,000 more people camped than backpacked
in 2002.

38. I = —137.63 + 27052t + 15,111
+-D= —442.14¢ — 14,433

I— D= —137.63* + 2263.06t + 678

For 2002, lett = 12

[ — D= —137.63(12)* + 2263.06(12) + 678
= 8016

The difference in average costs for a new imported
car and a new domestic car in 2002 was about $8016.

39.a. T=A4+J
= (9.5 — 58¢2 + 661 + 500) + (—1572 + 64¢ + 360)
=9.58 + (=582 — 1512) + (66t + 64f) + (500 + 360)
= 9.5 — 732 + 130t + 860

b. For 2002, let t = 4:
T =9.5(4)° — 73(4)2 + 130(4) + 860 = 820
For 1998, let t = 0:
T =9.5(0)3 — 73(0)> + 130(0) + 860 = 860

860 million books were sold in 1998, while 820
million books were sold in 2002. So, more books were
sold in 1998.

4. T=B+R
= (—18.5372 + 975.8¢ + 48,140) + (80.87 + 8049)
= —18.53¢2 + 1056.6¢ + 56,189
For 2012, let t = 27:
B = —18.53(27)2 + 975.8(27) + 48,140 =~ 60,978
T = —18.53(27)* + 1056.6(27) + 56,189 =~ 71,209
B 60,978

T 71,209

~ 0.856
About 85.6% of students are expected to enroll in public
schools in 2012.
M. a.D=W+L=(-044r2 + 341 + 4.7) + (15¢ + 15)
= —0.4422 + 49t + 19.7
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Chapter 9 continued

b. Lets = 21:
D = —0.44(21)% + 49(21) + 19.7 = 855
Cy Young had about 855 decisions during his career.
c. Letr=21:
W= —04421)> + 34(21) + 4.7 = 525
Cy Young had about 525 wins during his career.

_wins__ 333 _ 6

" decisions 855

By finding his total wins and dividing it by his total
decisions, you can conclude that about 61% of his
decisions were wins.

42. a. Let ¢ represent the number of years since 1970,
P represent the total U.S. energy production
(in quadrillion BTU), and the C represent the total
U.S. energy consumption (in quadrillion BTU).

Total _ Initial Rate of Number of
amount  amount increase years

P = 635 + 02813 - t

C = 678 + 0912 - t

Two equations for total energy production and
consumption are P = 0.28137 + 63.5 and
C=0912¢ + 67.86.

b.C— P =00912t + 67.86 — (0.2813¢ + 63.5)
= (0.912¢ — 0.2813¢) + (67.86 — 63.5)
= 0.6307¢ + 4.36
For 1970, lett = 0
C — P =0.6307(0) + 4.36 = 4.36

In 1970, 4.36 quadrillion more BTU of energy
was consumed than produced in the U.S.

For 2001, let r = 31:
C — P =0.6307(31) + 4.36 = 23.91

In 2001, about 23.91 quadrillion more BTU of energy
was consumed than produced in the U.S.

The change in the amount of energy consumed from
1970 to 2001 was about (0.912(31) + 67.86) —
(0.912(0) + 67.86) = 28.272 quadrillion BTU.

Mixed Review

43. 0.6(3 — x) = 0.6(3) — 0.6x = 1.8 — 0.6x

44. A(y + 6) = 4y + 4(6) = 4y + 24

45. 41 —b)—5b=4—4b—5b =4 — 9b

46. —4(16¢ — 8) = —4(16¢) — 4(—8) = —64c + 32
47. (617 = 62({7)? = 36114

48. n(2m2n) =2m*n' * 1 = 2m?n?

49. P 50. y
- X
5
|
=5 — X
—
| T
51. Ay 52. y
\
5 1
\
—5\ X - x
\
x=-3
\
53. | y 54. y /
/
2
=y // =
\\\ | /
2x — y<7
2 \ ZX — Y < /
-2 [ x+y<9 X /
[V [ [] N /

Graphing Calculator Activity 9.1 (p. 560)
1. (6x2+4x— 1)+ (32— 2x +2)
= (6x2 + x2) + (4x — 2x) + (=1 + 2)

=7x2+2x+ 1
| The thick curve coincides
with the thin curve,
so the sum is correct.

2. 3x2—2x+1)— (4x2 = 5x+1)
=3x2—2x+1—4x2+5x—1

B2 =)+ (=2x+50)+(1—1)

—x2 + 3x

=D The thick curve coincides
with the thin curve, so the
difference is correct.

The thick curve coincides
with the thin curve, so the
sum is correct.
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Chapter 9, continued

4. =) The thick curve does not
coincide with the thin
curve so the difference is
incorrect.

The correct answer is
(—4x2 —5x — 1) —(=5x2+ 6x +3)
=4l =5x—1+52—6x—3=x—llx — 4

Investigating Algebra Activity 9.2 (p. 561)

000

fom 1

x+Dx+3)=x2+4x+3
x+4
CO0000

010000

0C2000
*+50|C 20000
0|CO0000
0|CO0000
0ICD0000

(x+5)@x+4) =x>2+9x +20
3. X+ 2 4. x+1

00

Je
0 D

DD

OoCHCOCD
]
()

OIcCDO00
2x + DH(x +2)
=2x2+5x+2 C 0O
OO
BGx+2)x+ 1)
=3x2+5x+2
5. 2x + 1

3x+ 2

fIEEN)
NN

Bx +2)2x + )= 6x2 + Tx + 2

Algebra 1
304  Worked-Out Solution Key

)
|
|
)
)
)

4x +1

OICDOCD000
(4x + 1)(2x + 3) = 8x? + 14x + 3

7. x(2x + 1) =2x(x) + x =2x% + x
32x+ 1) =32x) +3(1)=6x+3
22+ x+6x+3=2x%+7Tx+3

The answer suggests you can find the product
(x + 3)(2x + 1) by multiplying one polynomial by each
term of the other polynomial and adding the products.

Lesson 9.2

9.2 Guided Practice (pp. 562-565)
1. x(7x2 + 4) = x(7x2) + x(4) = 7x> + 4x
2. (a+3)2a+1)=2d>+a+6a+3=2a>+7Ta+3

2a¢ 1
a |2 a
3 6a | 3

3. (4n — D)(n +5) = [4n + (= D](n + 5)

n 5

4n | 4n* | 20m

—1|{—-n| -5

@n—1Dn+35 =4 +20n—n—5=4n>+19n — 5
4. X2+ 2x + 1
x+ 2
2x% + 4x + 2
X +22+ x
X+ 42+ 5x+2
5. (32 =y +5)2y = 3)
=3y%(2y = 3)—y(2y — 3) + 52y = 3)
=6y° — 9% — 2% + 3y + 10y — 15
=6y> — 11y? + 13y — 15
6. (4b — 5)(b — 2)
= 4b(b) + 4b(=2) + (=5)(b) + (=5)(=2)
= 4b> + (—8b) + (—5b) + 10
=4b%—13b + 10

Copyright © by McDougal Littell, a division of Houghton Mifflin Company.
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Chapter 9, continued

7. C; Area = length - width
=@x+5x+9)
=x2 +9x + 5x + 45
=x%+ 14x + 45
8. a. Area = length « width
= (2x + 10)2x + 9)
=4x? + 18x + 20x + 90
=4x2 + 38 + 90
b. Whenx = 4: 4 = 4(4)> + 38(4) + 90
=64+ 152 + 90
=306

The combined area is 306 square feet when the width
of the walkway is 4 feet.

9.2 Exercises (pp. 565-568)

Skill Practice

1. The FOIL pattern can be used to multiply any
two binomials.

2. The letters in FOIL stand for First, Outer, Inner,
and Last, and these represent the order in which
to multiply the terms in the binomials.

3. x(2x2 = 3x + 9) = x(2x2) + x(—3x) + x(9)
=2x3 — 3x%2 + 9x
4 4y(=p3 =2y = 1) = dy(=p7) + 4p(=2p) + 4p(- 1)
=487 -4y

5. 22(424 + 23— 1122 - 6)
= 22(4z%) + 22(2%) + 22— 1122) + ZX(—6)
=470+ 25 — 114 — 622

6. 3¢3(8¢* — 2 — 3¢ + 5)
=3c3(8¢4) + 3¢3(—c?) + 3c3(=3¢) + 3¢3(5)
=24c¢” — 3¢° — 9¢* + 1563

7. —as(—9a2 + Sa + 13)
= —a%(—94?) + (=a%)5a) + (—=a°)(13)
=947 — 54° — 134°

8. —5b3(4b5 — 203 + b — 11)
= —5p3(4b%) + (=563)(—2b3%) + (=5b%)(b)

+ (=53 (—11)

= —20b% + 10b° — 5b* + 55b3

9. (x +2)(x — 3)

X -3
X X2 —3x
2 2x -6

x+D)x—3)=x>—3x+2x—6=x>—x—6

10. (y — 5)2y + 3)

2y 3
y | 2| 3
=5 | =10y | —15
(y— 5@y +3)=2y>+ 3y — 10y — 15
=22 -7y —15

1. (4b — 3)(b — 7)
b -7

4b | 4p* | —28b

=3 | =3p | +21
(4b — 3)(b — 7) = 4b> — 28b — 3b + 21
=4p* — 31b + 21

12. (55 + 2)(s + 8)
s 8

Ss 552 40s

2 2s 16

(5s + 2)(s + 8) = 55> + 405 + 25 + 16
=552+ 425 + 16
13. 3k — 1)(4k +9)
4k 9

3k | 12k | 27k

1| —4k| -9

Bk — 1)@k +9) = 12k% + 27k — 4k — 9
= 12K* + 23k — 9

14. (8n — 5)(3n — 6)
3n -6

8n | 24n? —48n

=5 | —15n 30

(8n — 5)3n — 6) = 24n> — 48n — 15n + 30
= 24n2 — 63n + 30

15. A 5 rather than a —5 was used in the table of products.
(x = 5)(3x + 1) should have been rewritten as
[x + (—=5]3x + 1).

3x 1
X 3x2 X
-5 | —15x -5

x=5@x+1)=3x>+x—15x—5=3x>—14x—5

Algebra 1
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Chapter 9, continued

16.

20.

21.

22.

23.

24.

26.

27.

28.

29.

The multiplication was done correctly, but when the sum
of the products was found, the exponents were added
together instead of just the coefficients.

2% —3x — 4

x+7

14x% — 21x — 28
23— 3x% — 4x

2x3 +11x2 — 25x — 28

.+ —5=yry+6)—5y+6)

=y2+6y—5y—30
=y2+y—30

. (5x —8)(2x — 5) =2x(5x — 8) — 5(5x — 8)

= 10x% — 16x — 25x + 40
= 10x2 — 41x + 40

. (Tw + 5)(11w — 3) = Llw(Tw + 5) — 3(Tw + 5)

=7Tw? + 55w — 21w — 15
= 77w? + 34w — 15

G- =b+1)=0%b—2)—bb—2)+ 1(b —2)

=b—202—b>+2b+bh—2
=p =302 +3b—2
(s + 4)(s2 + 65 — 5) = s2(s + 4) + 65(s + 4) — 5(s + 4)
=53 + 452 + 65> + 245 — 55 — 20
=53+ 10s2 + 195 — 20
(—r+ 7)(2r2 —r— 9)
=22 —=r+ 1) —r(—r+7) —=9-r+7)
=23 + 142 + 12 — Tr + 9 — 63
=213 + 15r2 + 2r — 63
(5x +2)(=3x2 + 4x — 1)
= —3x2(5x + 2) + 4x(5x + 2) — 1(5x + 2)
= —15x3 — 6x% + 20x% + 8x — 5x — 2
=15+ 14x% + 3x — 2
¥ +8 —6 25
4y —3
—3y2 — 24y + 18
4y3 + 32y — 24y 5423+ 922 — 9z
43 + 292 — 48y + 18 54z3 — 2122 — 14z + 5
B; (2x — 9)(4x + 1) = 2x(4x) + 2x(1) — 9(4x) — 9(1)
=8x2+ 2x —36x — 9
=82—34x—9
@r = D)(r+3) = 2r(5r) + 2r(3) — 1(57) — 1(3)
=102 +6r—5—3
=102 +r—3
(Ta — 2)3a — 4) = 7a(3a) + Ta(—4) — 2(3a) — 2(—4)
=21a%>—28a — 6a + 8
=21a’> — 34a + 8
(4m + 9@2m + 7) = 4m(2m) + 4m(7) + 92m) + 9(7)
= 8m? + 28m + 18m + 63
= 8m? + 46m + 63

6z24+z—-1
9z -5
-30z2— 52+ 5

Algebra 1
Worked-Out Solution Key

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

(8t + 11)(6r — 1) = 81(61) + 81(—1) + 11(61) + 11(—1)
=482 — 8t + 66t — 11
=482 + 58t — 11
(4x — 5)(12x — 7)
= 4x(12x) + 4x(—7) — 5(12x) — 5(=7)
= 48x? — 28x — 60x + 35
= 48x? — 88x + 35
(82 + 3)(5z + 4) = 82(5z) + 8z(4) + 3(52) + 3(4)
=40z% + 32z + 152 + 12
= 4022 + 47z + 12
pCp—=3)+ @ —3)p+3)
=p(2p) + p(=3) + pp) + p3) = 3(p) — 303)
=202 —3p+p*+3p—3p—9
=3p2—3p—9
x2(7x +5) — 2x + 6)(x — 1)
= x%(7x) + x3(5) — [2x(x) + 2x(—1) + 6(x) + 6(—1)]
=7x3+5x2—(2x2—2x+6x—6)
=73 +5x2 -2 —dx + 6
=703 +3x?—4x+6
=3c%(c + 11) — (4¢ — 5)(3¢c — 2)
= —3c%(c) — 3c¢X(11) — [4c(3¢) + 4e(—2) — 5(3¢)
= 5(=2)]
—3¢3 —33¢2 — (12¢2 — 8¢ — 15¢ + 10)
=3¢ —33¢2 — 12¢2 + 23¢ — 10
—3¢3 —45¢% 4+ 23¢ — 10
2w3(2w3 —Tw — 1) + w(Sw2 + 2w)
= 2w3(2w3) + 2w (=Tw) + 2w (—1) + w(5u?)
+ w(2w)
= 4w® — 14w* — 2w3 + 5w3 + 2u?
= 4w® — 14w* + 3w? + 20?
Area = length - width
=(2x — 9)(x + 5)
=2x>+ 10x — 9x — 45
=22+ x—45
Area = length « width
= (x + 6)(2x)
= 2x(x) + 2x(6)
=2x% + 12x
Area = length « width
=(x + 5)(x + 3)
=x2+3x+5x+ 15
=x2+ 8+ 15

Copyright © by McDougal Littell, a division of Houghton Mifflin Company.
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Chapter 9, continued

40. Area = Area of rectangle — Area of triangle
= length + width  — 3  base + height

S@HOE+S) — 30+ 6)x+5)

=&+ OE+5)

= (% + 5x + 6x + 30)

= 2( + 11x + 30)

_1lo, 11
=3x + 2erlS

41. Area = Area of outer rectangle
— Area of inner rectangle
= length » width — length « width
=108 —3x+2x
=80 — 6x”
= —6x2 + 80
42. Area = Area of outer rectangle — Area of inner rectangle
= length - width — length - width
=@x+Dx+1)—x-—7)5
=x>+x+x+1—5x+35
=x?—3x+36
43. f(x) » g(x) = (x — 11)(2x + 12)
=2x? 4+ 12x — 22x — 132
= 2x? — 10x — 132
44. C;
) e g) = —2x2(3 —5x2+2x — 1)
= —2x2(x3) - 2x2(—5x2) — 2x%(2x)
— 22— 1)
= —2x° 4 10x* — 4x3 + 222
45. (x2 — x)(2x2 +3x + 1)
= 2)62()62 - 7x) + 3x(x2 - 7x) + l(x2 - 7x)
=2x% — 14x3 + 333 — 212 + x2 — Tx
=2x* — 11x3 — 20x% — 7x

1) The thin curve represents
y=>—T)2x>+3x+ 1)
and the thick curve represents

Because the graphs coincide,
the product is correct.

46. (x — y)(3x + 4y) = x(3x) + x(4y) — y(3x) — ¥(4y)
= 3x2 + 4xy — 3xy — 42
=332+ xy — 4?
47. (xzy + 9y)(2x + 3y)
= %(2x) + x*(3y) + 9(2x) + 9(3y)
= 2% + 3xH? + 18xy + 27)°
48. (x2 — Sxy + yz)(4xy) = x%(4xy) — Sxy(4xy) + y*(dxy)
= 4x3y — 2Ox2y2 + 4xy3

y=2x*— 11x% — 20x? — 7x.

Problem Solving
49. a. Area = length » width
= (2x + 20)(2x + 22)
= 4x? + 44x + 40x + 440
= 4x? + 84x + 440
b. When x = 4: Area = 4(4)? + 84(4) + 440 = 840

When the width of the frame is 4 inches, the combined
area is 840 square inches.

50. a. Area = length « width
= (x + 40)(2x + 20)
= 2x% + 20x + 80x + 800
= 2x% + 100x + 800
b. When x = 5: Area = 2(5)* + 100(5) + 800
=50 + 500 + 800
= 1350

When the walkway is 5 feet wide, the combined area
is 1350 square feet.

51. a. Whent = 0:
R = —336(0)2 + 1730(0) + 12,300 = 12,300
P = 0.00351(0)> — 0.0249(0) + 0.171 = 0.171

When ¢ = 0, R « P represents the amount of money
(in millions of dollars) that people between the ages
15 and 19 years old spent on sound recordings in the
U.S. in 1997.

b.T=R-P
= —3367 + 1730 + 12,300
0.003517% — 0.0249¢ + 0.171
—57.461> + 295.83¢ + 2103.3
8.37 — 43.08¢> — 306.27¢
—1.18* + 6.07 + 43.17F*
T=—1.18*+ 1445 — 57.4¢> — 10.4t + 2103.3
c. For 2002, lett = 5:
T=—1.18(5)* + 14.4(5)3 — 57.4(5)> — 10.4(5)
+2103.3 = 1678.8

In 2002, people between 15 and 19 years old spent
about $1678.8 million on sound recordings in the U.S.

52. a N=H-P
= (1570¢ + 89,000)(0.0013¢ + 0.094)
= 15704(0.00137) + 1570£(0.094) +89,000(0.0013¢)
+ 89,000(0.094)
=2.041¢% + 147.58¢ + 115.7¢ + 8366
=2.0417 + 263.28¢ + 8366

The number of vacant houses is found by multiplying
the percent of housing units that are vacant by the total
number of housing units.

b. For 2002, let / = 22: N = 2.041(22)2 + 263.28(22)
+ 8366 ~ 15,146

About 15,146 housing units were vacant in 2002.
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53. a. T = t + 90; The data points (5, 95), (6, 96), (7, 97),

(8, 98), and (9, 99) lie along a line that has a slope of

1. Using one of the points and the slope, the

y-intercept is found to be 90. The other points, (0, 92),

(10, 101), and (11, 102), lie close to the line
T=1t+90.

b.V=T-P
= (1 + 90)(—0.0015/% + 0.0327 + 0.069)
—0.00154(¢ + 90) + 0.0321(7 + 90) + 0.069
(t + 90)

+6.21
—0.0015£ — 0.10372 + 2.949¢ + 6.21
c¢. For 2002, let x = 12:
V= —0.0015(12)° — 0.103(12)% + 2.949(12)
+6.21 =~ 24.17

About 24.17 million households had a VCR and
a television in 2002.

For 2005, let x = 15:
= —0.0015(15)3 — 0.103(15)% + 2.949(15)
+6.21 = 22.21

About 22.21 million households had a VCR and
a television in 2005.

54. a. For 2000, let z = 10:
P = —0.05(10)> + 0.25(10) + 38 = 35.5

In 2000, 35.5% of the total energy consumed
in the U.S. was consumed for industrial purposes.

b. P must be multipled by 0.01 so that it represents
a percent that is written in decimal form.

T=C-001P
= (1.5t + 84)[0.01(—0.0572 + 0.25¢ + 38)]
= (1.5¢ + 84)(—0.000572 + 0.0025¢ + 0.38)
~ —0.000753 — 0.041> + 0.78¢ + 32

Mixed Review
55. 52x — 7) + 5x = 5(2x) — 5(7) + 5x
=10x — 35+ 5x = 15x — 35
56. 2x + 3(4x — 1) = 2x + 3(4x) + 3(—1)
=2x+12x—3=14x—-3
57. 15x — 7(x + 3) = 15x — 7(x)—7(3)
=15x—7x —21 =8x— 21
58. —2x(x + 1) + 2x = —2x(x)—2x(1) + 2x
= —2x? — 2x + 2x = —2x?
59. x(x —4) — 9x = x(x) + x(—4) — 9%
=x?—4x — 9x = x> — 13x
60. 11x + (x — 1)(8x) = 11x + 8x(x) + 8x(—1)
= l1x + 8x? — 8x = 8x2 + 3x

Algebra 1
Worked-Out Solution Key

—0.00154 — 0.135¢2 + 0.03272 + 2.88¢ + 0.069¢

61.

62.

63.

64.

65.

2x+y=-5 y=-3x+2
y=-3x+2 y=-3(7)+2
2x+ (—3x+2)=-5 y=-=-21+2
—x+2=-5 y=-19
—x=-7
x=17 Solution: (7,—19)
x—2y=-7 3 —2y=-7
+x+2y=13 —2y=-10
2x =6 y=>5
x=3 Solution: (3, 5)
—2x+4y=-2 x—2y=-1
4y =2x—2 —2y=—x—-1

The lines are parallel with different y-intercepts.
So, there is no solution.

—6x + 4y =40 12 » —3x + 2y = 20
—3x+2y=20

The lines are the same line, so the solution is the set
of all real numbers.

¥ 66. My

Lesson 9.3
9.3 Guided Practice (pp. 569-571)

W N O G &~ W N =

9.

L3 =2+ 20)03) +32=x2+6x+9

Qx4 1?2 = (2002 + 22x0)(1) + 12 = 4x2 + 4x + 1

(A = )P = ()7 = 2040() + () = 16x7 — 8xy + »?
. Bm + n)? = 3m)?> + 2(3m)(n) + n*> = Im* + 6mn + n?
. (x + 10)(x — 10) = x> — 102 = x> — 100

Lx DRy — D =Qx)? - 12=4x2— 1

L3 =3y =2t - Byt =t -9

. Use the square of a binomial pattern to find the product

(20 + 1)2
25% result in red patches.

9.3 Exercises (pp. 572-574)

Skill Practice

1.
2.

Sample answer: x + 9,x — 9

Square the first term in the binomial, add 2 times
the product of the two terms, and then add the square
of the second term.

(x4 82 =x2+2(x)(8) + 82 =x% + 16x + 64
. (a + 6) =a*+ 2(a)6) + 6> =a*>+ 12a + 36

Copyright © by McDougal Littell, a division of Houghton Mifflin Company.
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5
6
7.
8
9
10.

1.
12.
13.
14.
15.
16.
17.
18.

19.
20.
21.
22.

23.
24.
25.

26.
27.

28.
29.
30.
31.

32.

33.
34.

35

36

37

.2y + 5% = () + 22)(5) + 5% = 42 + 20y + 25
=T =220+ (1) =1 — 14t + 49

(n— 112 = n? = 2(n)(11) + (11)> = n? — 221 + 121

. (6b — 1)2 = (6b)* — 2(6b)(1) + (1)> = 36b> — 12b + 1

. The middle term in the trinomial product is missing,
(s—32=s52=-2(5)3)+(3)P>=s>—6s+9
The second term was not multiplied by 2.
(2d — 10)? = 4d*> — 2(2d)(10) + (10)?

= 44> — 40d + 100
t+dt—4)=0—-4=£—-16
(m — 6)(m + 6) = m* — 6> =m?— 36
Cx+D2x—1)=2x)?—12=4x*—1
Gx—DBx+ D =0Gx)P2—12=9%2—1
7+ w)(7 —w) =T7>—w? =49 — y?
(3s — 8)(3s + 8) = (35)* — 82 = 9s% — 64
B; (7x + 3)(7x — 3) = (7x)> — 32 =49 — 9
D; (5n — 3)> = (5n)> — 2(5n)(3) + (3)?

=252 —30n + 9

Sample answer: 16 « 24 can be written as the sum
and difference pattern (20 — 4)(20 + 4).

Sample answer: 28 « 32 can be written as the sum
and difference pattern (30 — 2)(30 + 2).

Sample answer: 177 can be written as the square
of a binomial pattern (20 — 3)%.

Sample answer: 442 can be written as the square
of a binomial pattern (40 + 4)°.

(r + 95)% = 12 + 2(r)(9s) + (95)*> = 1% + 18rs + 8152
(6x + 5)* = (6x)? + 2(6x)(5) + 52 = 36x% + 60x + 25
GBm + 11n)(3m — 11n) = 3m)*> — (11n)?
=9m? — 121n°

(7a + 8b)(7a — 8b) = (Ta)* — (8b)* = 494> — 64b2
Bm — Tn)? = B3m)> — 2(3m)(Tn) + (Tn)?

= 9m? — 42mn + 49n>
(13 — 2x)? = 132 — 2(13)(2x) + (2x)?
169 — 52x + 4x?
Gf =93 +9) = 3f)> — 92 =92 — 81
(9 — 41)(9 + 41) = 92 — (41)> = 81 — 1612
(3x + 8y)* = (3x)* + 2(3x)(8y) + (8y)?

= Ox2 + 48xy + 64y?
(—x =29 = (=% = 2(—0)(2y) + )

=x2+ 4xy + 4y2
(2a — 5b)(2a + 5b) = (2a)* — (5b)* = 4a® — 25b>
(6x + y)(6x — y) = (6x)* — y* = 36x* — y?
. f(x) » g(x) = Bx + 0.5)(3x — 0.5) = (3x)> — (0.5)?

=9x2 — 0.25
(0 = (3x + 0.572 = (3x)% + 2(3x)(0.5) + (0.5)?

=9x2 + 3x + 0.25

. (g(0)? = (3x — 0.5)2 = (3x)? — 2(3x)(0.5) + (0.5)

=9x> — 3x + 0.25
38. x + 11 and x — 11; using the sum and difference pattern,
(x+ 1) — 11) = x% — 121.
39. (a + b)* = (a + b)(a + b)? = (a + b)(a? + 2ab + b?)
a*(a + b) + 2ab(a + b) + b*(a + b)
a® + a®b + 2a%b + 2ab® + ab* + b>
a® + 3a*b + 3ab* + b3

Problem Solving

40. a. In the Punnett square, 1 of the 4 possible gene
combinations results in a yellow pod. So, 25% of
the possible gene combinations result in a yellow pod.

b. (0.5G + 0.59)> = (0.5G) + 2(0.5G)(0.5y) + (0.5y)
=0.25G? + 0.5Gy + 0.25y?

T 1T 1

25% GG 50% Gy 25%yy
green pod green pod yellow pod

41. a. Cs
[
KC CE Cs

Cs

s| Cs ss

b. (0.5C + 0.55)? = (0.5C)* + 2(0.5C)(0.55) + (0.55)?
= 0.25C? + 0.5Cs + 0.255?
c. 25% + 50% = 75% of the possible gene combinations
will result in a curved thumb.

42. 50%; In the Punnett square, half
of the possible combinations
are aa, which result in an
albino python.

{0

f*a Na aa
k>a Na aa

43. a. Find the sum of the areas of the regions that contain
at least one complete pass.

0.655 0.345

0.655

0.345

Area = (0.655)2 + (0.655)(0.345) + (0.345)(0.655)
= 0.880975

About 88.1% of the possible outcomes result in at least
one complete pass.
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44,

45.

b. (0.655C + 0.3451)? =
0.429025C% + 0.45195CT + 0.11902577

42.9% CC,
2 complete

452% CI,  11.9% 11,
1 complete, 2 incomplete
1 incomplete

42.9% + 45.2% = 88.1% of the outcomes will have at
least one completed pass, and 11.9% of the outcomes
will have two incomplete passes.

ar=6—w
b.A=mrt=m6—-w?=x(36—- 12w+ wz)
=aw?— 12w w + 367
c. The least possible area occurs when w = 4:
A= m(4)? — 127w (4) + 36m = 47
The greatest possible area occurs when w = 0.5:
A =m(0.5)?2 — 127(0.5) + 367 = 30.257

The least possible area is 47 mm? and the greatest

possible area is 30.257 mm?.

A4 = length « width
= (25— x)(25 +x)
=252 —x? =625 —x?
The area of the original square was 252 = 625 square

feet. Because x? is always positive, the area of the new
region will always be less than 625 square feet.

Mixed Review

46.

47.

48.

49.

50.

51.

52.

53.

Factors of 25: 1, 5, 25

Factors of 30: 1, 2, 3, 5, 6, 10, 15, 30
The GCF is 5.

Factors of 36: 1,2,3,4,6,9, 12, 18, 36
Factors of 54: 1, 2, 3, 6,9, 18, 27, 54
The GCF is 18.

Factors of 14: 1,2, 7, 14

Factors of 21: 1, 3, 7, 21

The GCF is 7.

Factors of 36: 1,2,3,4,6,9, 12, 18, 36
Factors of 50: 1, 2, 5, 10, 25, 50

The GCF is 2.

Factors of 65: 1, 5, 13, 65

Factors 0of 39: 1, 3, 13, 39

The GCF is 13.

Factors of 13: 1, 13

Factors 0f 20: 1, 2, 4, 5, 10, 20

The GCF is 1.

Factors of 77: 1,7, 11, 77

Factors of 143: 1, 11, 13, 143

The GCF is 11.

Factors of 24: 1,2, 3,4,6,8, 12,24
Factors of 162: 1, 2, 3, 6,9, 18, 27, 54, 81, 162
The GCF is 6.

Algebra 1
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54, x+11=6 Check: x + 11 =6
x+11—-11=6-11 (-5 +1126
x=-5 6=6v
55. llx +8=—14 Check:
llx+8—8=—14—38 llx+8=—14
1lx = —22 11(=2)+ 8% —14
e 2 —2+82 14
x=-2 —14=—-14v
56. 2x — 5(x — 13) = 35 Check:
2x — 5x + 65 = 35 2x — 5(x — 13) = 35
—3x + 65 =35 2(10) — 5(10 — 13) £ 35
—3x = —30 20 — 5(—3) £ 35
x =10 20+ 15 £ 35
35=35/
57. 9x +4 —4x =6x + 7 Check:
Sx +4=6x+7 Ix +4—4x=6x+7
Sx=6x+3 9(-3)+4—4(-3)L6(-3)+7
—x=3 —27+4+122-18+7
x=-3 —11=-11v

Quiz 9.1-9.3 (p. 574)
1. (2 =3x+5)+ (-2 + 1lx + 1)

=(2—2?) +(-3x+ 1) +G+1)

=—x2+8+6
(8 =T+ y) = (997 - 5y +7)

=8 -T2 +y—92+5—7

=83 + (=7 =N + (v + 59) — 7

=8y’ — 16> + 6y — 7
3. (2r + 11)(r — 6) = 2r(r) + 21(—=6) + 11(+) + 11(—6)

=22 — 12r + 11r — 66
=2 —r—66

4. (m+3)(—2m*+5m—1)

= —2m*(m + 3) + 5m(m + 3) — (m + 3)

= —2m? — 6m?+5m*+ 15m—m—3

= —2m> —m? + 14m — 3
5. (2 + 8p)(2 — 10p)

=2(2) + 2(—10p) + 8p(2) + 8p(—10p)

=4 —20p + 16p — 80p*> = 4 — 4p — 80p*
6. (15 — 25)% = 152 — 2(15)(2s) + (25)?

=225 — 60s + 4s2
7. (5w + 92)> = (5w)? + 2(5w)(9z) + (92)°
= 25w? + 90wz + 8122
8. (5x — 4y)(5x + 4y) = (5x)* — (4y)* = 25x% — 16)?
9. F——2x — A = length « width
T =@x+6)x+6)

|:I]]:| 1 =2+ 12v+6x+36

r’IH =2x2 + 18x + 36
3ft_b

N
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9.4 Guided Practice (pp. 575-577)

1.

x=55x—-1)=0
x—5=0 or x—1=0
x=5 or x=1

The solutions are 5 and 1.

Check:
G-55-D=Z0 1-51-1DZ0
0-4Z0 —4.020
0=0v 0=0v
2. 14m + 35n = 7(2m + 5n)
a’>+5a=0
a@a+5)=0
a=0ora+5=0
a= -5
The solutions are 0 and —5.
352 =95 =10
3s(s —3)=0
3s3=0 or s—3=0
s=0 or s=3

The solutions are 0 and 3.
42— 2x =0

2x2x —1)=0

2x=0 or 2x—1=0
x=0 or x = %

The solutions are 0 and %

h=—162+vt+s

h=—162+ 12t + 0
h=—1682+ 12¢
0= —16/2+ 12¢

0 =41—4t + 3)
4=0 or —4+3=0
t=0 or t=%

The armadillo lands on the ground% of a second after
it jumps.

9.4 Exercises (pp. 578-580)

Skill Practice
1.

The vertical motion model is used to describe the height
of a projectile. The height (in feet) is # = — 161> + vt + s
where  represents the time (in seconds), v represents the
initial velocity (in feet per second), and s represents the
initial height (in feet).

. Set 3x and x — 7 equal to zero and solve each equation

for x.

10.

1.

12.

x=5x+3)=0
x—5=0 or x+3=0
x=5 or x=-3
The solutions are 5 and —3.
Y+ —-1D=0
y+9=0 or y—1=0
y=—-9or y=1

The solutions are —9 and 1.

L z=13)z—-14 =0

z—13=0

z=13 or

or z—14=0
z=14
The solutions are 13 and 14.
(c+6)(c+8=0
c+t6=0 or c+8=0
c=—6 or c=—8

The solutions are —6 and —8.
@-7la+3 =0
d=7=0 or d+3=0

d="7 or d=—

W

The solutions are 7 and —% .

1
-5+ 19=0
g—3=0 or g+18=0

g=% or g=—18

The solutions are % and —18.

(m—3)4m+12)=0
m—3=0 or 4m+12=0
m=3 or m= -3
The solutions are 3 and —3.
2n—14)Bn+9) =10

2n—14=0 or 3n+9=0
2n =14 or 3n=-9
n=7 or n=-3

The solutions are 7 and —3.
BGn+1)m+1)=0
3n+11=0 or n+1=0

11

n=-—3 or n=-—1

The solutions are —13—1 and —1.

Gx+ DHx+6)=0

3x+1=0 or x+6=0
_ 1 _
x=-—3 or x =

The solutions are —% and —6.
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13. 2y +5(Ty—=5=0
2y+5=0 or 7y—5=0
2y=-5 or Ty =15
The solutions are —% and %
14. Bz —6)(12z+14)=0
8z—-6=0 or 12z+14=0
8z =6 or 12z=-14
- i
The solutions are % and —%.
15. C; y-—12)y +6)=0
y—12=0 o y+6=0
y=12 or y=-6

The solutions are 12 and —6 .

16. The step of setting each factor to zero was left out.
z—15=0 or z+21=0

z=15 or z= =21

17. 2x + 2y =2(x + y)

18. 6x2 — 15y = 3(2x2 — 5y)

19. 35* + 165 = s(3s + 16)

20. 5d° + 2d° = d3(5d + 2)

21. 7w’ — 35w2 = Twi(w3 — 5)

22. 9m" — 3m? = 3m*(3m> — 1)

23. 15n3 + 251 = 5n(3n2 + 5)

24. 1245 + 8a = 4a(3a* + 2)

5 1 1
25. §x6 - §x4 = §x4(5x2 - 1)

26. The GCF is 3x3, not 3x.
18x8 — 9x* — 6x3 = 3x3(6x® — 3x — 2)

27. 6>+ 6b =0 28. 5w? — 5w =0

b(b+6)=0 Swiw —1)=0
b=0 o b+6=0 Sw=0 or w—1=0
b=-6 w=0 or w=1

The solutions are 0 and 1.
30. 2x2 4+ 15x =0

The solutions are 0 and —6.
29. —10n> + 35 =0

Sn(=2n+7)=0 x2x +15)=0

Sn=0 or —2n+7=0 x=0 or 2x+15=0
n=0 or n= % x = —175
The solutions are 0 and % The solutions are 0 and —%.
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31.

33.

35.

37.

39.

40.
41.
42.
43.
44.
45.
46.

18¢% + 6¢ =0 32. —32)2—24y =0
6¢3c+1)=0 —8y(4y +3) =0
6c=0 or 3¢c+1=0 =8 =0 or 49y+3=0
1 3
c=0 or c=—3 y=0 or y=-3

The solutions are 0 and —l. The solutions are 0 and —é.

3 4
3k% = 6k 34. 6h* = 3h

3k — 6k=0 6h*> —3h=0

3k(k—2)=0 3h2h — 1) =0

3k=0 or k—2=0 3h=0 or 2h—1=0

k=0 or k=2 h=0 or h=3

The solutions are 0 and 2. The solutions are 0 and %

452 = 10s 36. —4272 = 14z
452 — 10s = 0 —42z2 — 14z =0
2s2s —5)=0 —14z3z+1)=0
2s=0 or 2s—5=0 14z=0 or3z+1=0
s=0 or s=% z=0 or 22—%
The solutions are 0 and % The solutions are 0 and —%.
28m? = —8m 38. —12p%* = —30p
28m? + 8m =0 —12p>+30p =0
dm(Tm +2) =0 6p(=2p +5)=0
4dm=0 or Tm+2=0 6p=0or —2p+5=0
2 5
m=20 or m=—= p=0or r=3
The solutions are 0 and —%. The solutions are 0 and %
C; 452 = x
42 —x=0
x(4x—1)=0

x=0 or 4x—1=0

X =

N

The solutions are 0 and e

20x%y? — dxy = 4xy(5xy - 1)

8a’bh — 6ab? = 2ab(4a — 3b)

18525 — 2531 = 25%1(91* — s)
v3—5v2+9v=v(v2—5v+9)

—2g% + 14g% + 6g = —2g(g°> — 7g — 3)

6¢° — 21¢* — 15¢% = 3¢*(2¢> — 7¢* — 5)
f(x) = x> — 15x
0=x?—15x
0=x(x—15)
x=0 o x—15=0
x=15

The zeros are 0 and 15.
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47.f(x) = —2x> + x

0=—-2x2+x
0=x(—2x+1)
x=0 o —-2x+1=0
Lol
2
The zeros are 0 and %
48. f(x) = 3x> — 27x 49. ab=0 or ab=0
0=3x - 27x =" a=9
0=3x(x—9) b=0 a=0

3x=0 or x—9=0

x=0 or x=9

Eithera = 0or b = 0.

The zeros are 0 and 9.
2

50. z = x“ —xy
0=x>—xy
0=x(x—y)
x=0 o x—y=0

x=y
Either x = 0 and y = any real number, or x and y are any
real numbers where x = y.

51. Letv=1lands = 0.
h=—1622 +vt+s
0=—16/+ 11t
0=1t(—16t+ 11)
t=0 or —-l6r+11=0

_u

AT

The cat lands on the ground i—é of a second after it jumps.

52. a.Letv=10ands = 0.
h=—16t>+ vt + s
h=—16:%+ 10t

b. When r = 0.3125
h = —16(0.3125)% + 10(0.3125)
—1.5625 + 3.125
= 1.5625
The spittle bug can jump 1.5625 feet.
53. h = —16¢> + 4.5¢
0= —1612+4.5¢
0=1t—16t+ 4.5)
t=0 or —166+45=0
—16t= —4.5
t=0.28125

The zeros are 0 and 0.28125. These are the times
(in seconds) when the penguin leaves the water
and reenters the water.

54. Letv=3.6ands = 0.
h=—492+vt+s
h=—49+ 3.6t
0= —4.9+ 3.6t
0=1—4.9t+ 3.6)
t=0 or —49+3.6=0

t=0.73
The ball lands after about 0.73 second.
55. a. Letv =49 ands = 0.
h=—49+vt+s
h=—49+ 4.9
b. The rabbit lands when 2 = 0.
0=—492+49¢

0=491(—t+1)
49r=0 or —t+1=0
t=20 or t=1

The rabbit lands 1 second after it leaves the ground,
so a reasonable domainis 0 << 1.

56. B; wiw + 2) =2w(w — 1)

w2+ 2w = 2w? — 2w

—w? 44w =0
w(=w+4)=0
w=0 o —-w+4=0

w=4
57. a. An equation that relates the areas of the tabletops is
ww + 2) = w(10 — w).
b. wiw + 2) =w(10 —w)

w2+ 2w = 10w — w?

2w? — 8w =10
2ww —4) =10
2w=0 or w—4=0
w=0 or w=4

The value of w is 4 feet.
c. Area = 2[w(2 + w)] = 2(4)(2 + 4) = 48

The combined area of the tabletops is 48 square feet.

58. a.
x|0|1]2(34

y|0[{6]|8]6]|0

b. y (2, 8)

(3, 6)

\

\
\
\

/
N
(0, 0) (4, 0)
-1 ‘ ‘ X

c. The distance between the zeros is 4, so the base
is 4 feet wide.
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59. a.y = —0.5x(x — 8)

0= —0.5x(x — 8)
—05x=0 or x—8=0
x=0 or x=38

The distance between the zeros is 8, so the base
is 8 feet wide.

b. The highest point occurs above the center of the base,

atx = 4:
y=-054)4 —8)
y=3_8
The highest point is 8 feet above the floor.

Mixed Review

60. 45(—x)(—x) = 45x2

61. —9a(—6a)(—a) = —54a>

62. —7(8n)(—4) = 224n

63. (y— Dy + D=y +Ty—y—7

=y2+6y—7

64. (m — 5)(m — 13) = m? — 13m — 5m + 65
=m?— 18m + 65

65. (2b + 5)(b + 3) =2b>+ 6b + 5b + 15

=202+ 11b + 15
66. 3p+8)dp — 1)=12p>—3p+32p— 8

=12p>+29 — 8
67. (5z — 2)(5z —4) =25z — 20z — 10z + 8
=252 —-30z+8

68. (9t + 7)(4t + 5) = 361> + 45t + 28¢ + 35
=362 + 73t + 35
69. (2¢ + 7)2 = (2¢)* + 2(2¢)(7) + 72
= 4¢? + 28¢ + 49
70. (9 — 5w)> = 92 — 2(9)(5w) + (5w)?
=81 — 90w + 25w?
71. (3g — 4h): = (39) — 2(32)(4h) + (4h)*
= 9g% — 24gh + 16h?

72. y 73. L.
/
/
1
1 1
=1 X
Sl
i
-1
/
’
74. y
1
—1 x
Algebra 1
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Mixed Review of Problem Solving (p. 581)
1. a. 4 = length « width
= (2x + 72)(2x + 48)
= 4x% + 96x + 144x + 3456
= 4x? + 240x + 3456
b. When x = 4:
A = 4(4)2 + 240(4) + 3456 = 4480

When the fringe is 4 inches, the total area of the
blanket with fringe is 4480 square inches.

2. Sample answer:

a. Pf- PPWP

f» P| PP PP
k* s Ps Ps

b. Four of the four possible gene combinations,
or 100%, result in pinto coloring.

1 11 1V (1, 1
e. (37 + 35| (5P + 3P| = (3P + 3P
_1lp 1
= 2P + 2Ps
Because any gene combination with a P results in
pinto coloring, both terms represent pinto offspring.

The sum of the coefficients, % + % = 1, shows that
100% of the offspring will be pinto.

3. a. The football with the initial vertical velocity of % is
in the air for more time.

b. When v = 44:
h=—166> + 44t
0= —161> + 44t
0=41—4r+ 11)
4t=0 or 4t+ 11 =0

t= 14—1 = 2.75 seconds

The first football stays in the air 2.75 — 2.5 = 0.25
second longer than the second football.

When v = 40:
h=—16:% + 40t

0= —16£2 + 40t
0=28/(—2t+5)

8t=0 or =2t+5=0

t= % = 2.5 seconds

4. The highest power in the polynomial is 3, so the
polynomial is of degree 3.

5.a.T=C+3S§
= 0.0678 — 0.107£2 + 0.27t + 3.5 + 0.416¢ + 1.24
= 0.067> — 0.107¢* + 0.686¢ + 4.74
b. For 1992, let t = 0:
T = 0.067(0)° — 0.107(0)> + 0.686(0) + 4.74 = 4.74
For 2000, let r = 8:
T =0.067(8)° — 0.107(8)> + 0.686(8) + 4.74
=37.684

Copyright © by McDougal Littell, a division of Houghton Mifflin Company.



HIHH

Copyright © by McDougal Littell, a division of Houghton Mifflin Company.

Chapter 9, continued

The total participation in these activities was 4.74
million in 1992 and about 37.684 million in 2000.
change in participants

c. Average rate of change = change in time

_37.684 million — 4.74 million
B 8§—0

=4.118
The average rate of change was about 4.118 million
people each year.
6. a.4 =mR?
=7 (r+2)7
=72 +4r+4)
= + 47r + 4w

b. When 2r =3, r = %z

2 2

4
a=all+of =allf =Br=12257
The area of the rug is 12.257 square feet. Because
the diameter of the inner circle is 3 feet, its radius is %
feet, and you can substitute this for 7 in the equation
for area.

Investigating Algebra Activity 9.5 (p. 582)
1L (x+4)x+2)=x>+2x+4x +8
=x>+6x+ 8V

2. x+1__ The side lengths of the rectangle

represent the polynomials x + 5

andx + 1. So,x2 + 6x + 5 =
x+ D(x +5).
0|20
x+50IC 0
0
C 0
()

X The side lengths of the rectangle

LI represent the polynomials x + 7

andx + 2.S0,x2 + 9x + 14 =
(x+ 7 +2).

C 00

C 00

000

oooodooc:

- 10000

O
O
O
O
O

4. The side lengths of the rectangle
C]D 0 represent the polynomials x + 2

andx +3.S0,x2 +2x + 6 =
(x + 2)(x + 3).

x+30CD00
C 00
00

C]

8]0

The side lengths of the
rectangle represent the

xX+4
C 0000
polynomials x + 4 and

0000z s -

COHO000 @+ 4@ +4).
C 0000
C 0000
0000

6. x+1

x
+
IN

] ] ] ] )

The side lengths of the rectangle
represent the polynomials x + 4 and

x+1.S0,x2+5x+4=
(x + D(x + 4).

OOOTED(:
J
@)

7. x + 2 The side lengths of the rectangle

represent the polynomials x +

C 00 rep he polynomials x + 6
andx +2.S0,x2+ 8x + 12 =
(x + 6)(x + 2).

X+6

OOOODDCJ
O
@)

9.5 Guided Practice (pp. 583-585)
1.

Factors of 2 | Sum of factors

2,1 2+1=3 correct sum

The factors 2 and 1 have a sum of 3, so they are
the correct factors.

¥+ +2=x+2)x+1)
Check: (x + 2)(x + 1) =x>+x + 2x + 2

=x>+3x+2/
2 Factors of 10 | Sum of factors
10, 1 0+1=11 (X
5,2 542=17 correct sum

The factors 5 and 2 have a sum of 7, so they are
the correct factors.

a’>+ Ta + 10 = (a + 5)(a + 2)
Check: (@ + 5)(a + 2) = a*> + 2a + 5a + 10
=a’+7a+ 10/
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3. Factors of 14 | Sum of factors
14, 1 4+1=15 |X
7,2 7+2=9 correct sum

The factors 7 and 2 have a sum of 9, so they are
the correct factors.

P+9%+14=>0+70r+2)
Check: (f + 7)(t + 2) =2 + 2t + 7t + 14
=249+ 14v

Factors of 3 Sum of factors

-3,—-1 =3 + (—1) = —4 | correct sum
X—dx+3=(x-3)x—-1)

> Factors of 12 Sum of factors
—-12,—1 12+ (-1)=-13 |Xx
—6,—2 —6 +(—2)= —8 |correct sum
—4,-3 —4+(=3)=-7 |X
2 —8t+12=(t—6)(t—2)
& Factors of —20 Sum of factors
—20, 1 -20+1=-19 |X
20,—1 20+ (—1H)=19 |X
-10,2 -10+2=-8 |X
10,—2 10+ (-2)=8 |X
=5,4 —5+4=-1 X
5,—4 S+(—4)=1 correct sum
m? +m =20 = (m+ 5)(m — 4)
7 Factors of —16 | Sum of factors
—16, 1 —16+1=-15|x
16,—1 16+ (-1)=15|x
-8,2 —-8+2=-6 |X
8,—2 8 +(—2) =6 |correct sum
—4,4 —4+4=0 |X

w2 4+ 6w — 16 = (w + 8)(w — 2)
8. s2—2s =24
2 —2s—24=0
(s—6)(s+4)=0
s—6=0 or s+4=0
s=6 or s=—4

The solutions of the equation are 6 and —4.

Algebra 1
Worked-Out Solution Key

9.

Area of 2 banners is 2(10) = 20 square feet.
A=L-w
20=4+w+4)ew

0=w?+ 8w —20

0=mw+ 10)(w—2)
w+10=0 o w—-2=0

w=—10 w=2

The banner cannot have a negative width, so the width
is 2 feet.

9.5 Exercises (pp. 586-589)
Skill Practice

1.

The factors of t* + 2t + 3aret + 2 and ¢ + 1.

2. Ifx* — 8x + 12 = (x + p)(x + ¢), p and ¢ are negative.

© 0 N O O &~ W

20.

21.

Because p + ¢ = —8 is negative and pg = 12 is positive,
p and g must both be negative.

XA+ 3=+ 3+ 1)
La*>+6a+8=(a+4)a+?2)
D2 —=17b+T72=(b—9)(b — 8)
.52 —10s + 16 = (s — 8)(s — 2)
L2+ 848 =(z+ 12)(z — 4)
w2+ 18w+ 56 = (w+ 14)(w + 4)
=Ty —18=(1 -9y +2)
2 =9n+ 14d=mn—Tn—2)
X243 —T70=(x+10)x—7)
SEHA-3R2=(f+8)(f—4)
.m?*—Tm — 120 = (m — 15)(m + 8)
. d*—20d+99 = (d— 11)d — 9)
PP+ 20p+64=(p+ 16)(p + 4)
X2+ 6x— 72 = (x + 12)(x — 6)
LA+ 15c+ 44 =(c+ 1)(c+ 4)

. The product of p and ¢ should be —60 not 60.
52— 17s — 60 = (s — 20)(s + 3)
. Because » = —10 is negative and ¢ = 24 is positive, both

p and ¢ need to be negative. m> — 10m + 24 =

(m = 6)(m — 4)

¥ —=10x+21=0

x—7Dx—-3)=0

x—7=0 or x—3=0
x=7 or x=3

The solutions are 7 and 3.
n*—Tn—30=0
n—=10)n+3)=0

n—10=0 or n+3=0
n=10 or n=-3

The solutions are 10 and —3.
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22. w?—15w+44=0
w—1Hw—-4)=0
w—11=0 or w—4=0

w=11 or w=4
The solutions are 11 and 4.

23. a*+ 5a =50
a*>+5a—50=0
(a+10)(a—5=0
a+10=0 or a—5=0

a=—10 or a=>5
The solutions are —10 and 5.

24. P2+ 2r =24
P+2r—24=0
r+6)(r—4)=0
r+6=0 or r—4=90

r=—6 or r=4
The solutions are —6 and 4.

25. 249t =-20
£4+9+20=0
t+50+4)=0
t+5=0 or t+4=0

t=-5 or t=—4
The solutions are —5 and —4.

26. y?—2y—8=7
¥ =2y—15=0
=350 +3)=0
y—5=0 or y+3=0

y=>5 or y=-3
The solutions are 5 and —3.

27. m? +22 = —23m
m*+23m+22=0
(m+22)(m+1)=0
m+22=0 or m+1=0

m= —22 or m=—1
The solutions are —22 and —1.

28. b>+5=8bh—-10
b =8b+15=0
Bb-=50b-3)=0
b—5=0 or b—3=0

b=5 or b=3
The solutions are 5 and 3.
29. C; ¥ — 8x =240

x2— 8 —240=0
x—20)(x+12)=0
x—=20=0 or x+12=0
x =20 or x=—12
The solutions are 20 and —12.

30. f(x) =x>+ 1lx + 18
0=x2+4 11x + 18
0=(+9)x+2)
x+9=0 or x+2=0

x=-9 or x=-2
The zeros are —9 and —2.

31. g(x) =x>+5x+ 6
0=x24+5x+6
0=(x+3)x+2)

x+3=0 or x+2=0
x=-3 or x=-2
The zeros are —3 and —2.

32. h(x) = x> — 18x + 32
0=x2—18x + 32
0=x—-16)(x—2)

x—16=0 or x—2=0
x=16 or x=2
The zeros are 16 and 2.

33. f(x) = x> — 14x + 45
0 =x2— 14x + 45
0=x—9)(x—95)

x—9=0 or x—5=0
x=9 or x=5
The zeros are 9 and 5.

34. h(x) =x*—5x— 24
0=x2—5x—24
0=x—-8x+3)

x—8=0 or x+3=0
x=8 or x=-3
The zeros are 8 and —3.

35. g(x) = x* — 14x — 51
0=x2— 14x — 51
0=x—17)(x+3)

x—17=0 o x+3=0
x=17 or x=-3
The zeros are 17 and —3.

36. g(x) = x* + 10x — 39
0=x>4 10x — 39
0=(x+13)(x—3)

x+13=0 or x—3=0
x=—13 or x=3

The zeros are —13 and 3.
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37. f(x) = —x*> + 16x — 28
0=—x2+ 16x — 28
0=x>—16x+ 28
0=(x— 149)x—2)

x—14=0 o x—2=0

x=14 or x=2

The zeros are 14 and 2.
38. f(x) = —x% + 24x + 180
0= —x?+ 24x + 180

0 =x?—24x — 180

0= (x — 30)(x + 6)

x—30=0 or x+6=0

x =30 or x=—06 0=(x+13)(x —6)
The zeros are 30 and —6. x+13=0 o x—6=0
39. s(s+1)=72 x=—13 or xX=6
S2+s=72 The dimensions cannot be negative, so x = 6.
LHs—T2=0 The dimensions are 17 meters by 2 meters.
(5+9(s—8=0 45. A=1pen

st+9=0 or s—8=0

s=-=9 or s=38

The solutions are —9 and 8.
40. x> — 10(x — 1) = —11
x2—10x + 10 = —11
x2—=10x+21=0
x=Tx—-3)=0
x—7=0 or x—3=0

43.

44,

A=Lw

100 = x(x — 15)

0 =x?— 15x — 100

0= (x — 20)(x + 5)

x—20=0 or x+5=0
x =20 or x=-5

The length cannot be negative, so x = 20.
The dimensions are 20 inches by 5 inches.

A=1w

34 =(x+ 11)(x — 4)
34=x>—4x+ 1lx — 44
0=x2+7x—78

2
78 = 1(x + 20)(x)

_1
2

0=2x%+20x— 156
0= (x+26)(x—6)
x+26=0 or x—6=0

x= —26 or x=6

0=:x2+ 10x — 78

The height cannot be negative, so x = 6. The dimensions

x=7 or x=3 are 6 yards by 26 yards.
The solutions are 7 and 3. 46. A= %b o h
41, q(qg +19) = =34 T R,
¢>+19g = =34 2

P +19+34=0
(g+17)(g+2)=0

q+17=0 or ¢g+2=0
q=—17 or q=-2
The solutions are —17 and —2.
42. x=—-4 or x=06
x+4=0 or x—6=0

G+ Hx—6)=0
X —6x+4x—24=0
X2 —=2x—24=0

47.
48.
49.

238 = x>+ 3x + 6x + 18
0=2x2+9x—220
0= (x+20)x —11)
x+20=0 or x—11=0
x=—20 or x=11

A side length cannot be negative, so x = 11.

The dimensions are 14 feet by 17 feet.
x2—dxy + 4% = (x — 2))(x — 2)
V2= 6yz + 522 = (y — 52)(y — 2)

c? + 13cd + 36d? = (c + 9d)(c + 4d)

2 2 =
You can obtain an equation by working backwards. 50. 77+ 15rs + 505" = (r + 10s)(r + 55)
Use the solutions to write factors of a polynomial. Then 51. a? + 2ab — 15b* = (a + 5b)(a — 3b)
find and simplify the product to obtain a polynomial. 52. x% + 8xy — 65y = (x + 13y)(x — 5)

53. m?> — mn — 42n* = (m — Tn)(m + 6n)
54. 1> — 3uv — 108v? = (u — 12v)(u + 9v)
55. g% + 4gh — 60h> = (g + 10k)(g — 6h)

Algebra 1
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%6 Factors of 15 | Sum of factors
15,1 15+1=16
53 5+3=28
—15, -1 15+ —-1=-16
=5,-3 -5+ -3=-8
Forx?> + bx + 15,b =+ 16 or *+ 8.
o7 Factors of 21 Sum of factors
=21, -1 =21+ (=1)=-22
=7,-3 =7+ (=3)=-10
21, 1 21 +1=22
7,3 7+3=10
Forx? — bx + 21,b = = 22 or * 10.
%8 Factors of —42 Sum of factors
—42,1 —42+1=-41
42, -1 42 4+ (—1) =41
—-21,2 —21+2=-19
21, -2 21 +(=2)=19
—14,3 —-14+3=-11
14, -3 14+ (=3) =11
-7,6 -7+6=-1
7, =6 7+ (=6)=1

Forx?+ bx —42,b=* 41, =19, + 11, 0or * 1.

Problem Solving

59. A=/-w
30=(s + D)s
0=s2+s—30

0=(s+6)s—25)
s+6=0 or s—5=0
s=—6 or s=5

The width cannot be negative, so s = 5 cm. Area
of the border = 25 = 2(5) = 10. The area of the border
is 10 square centimeters.

60.a.4A=/1-w
= (x + 50)(x + 32)
= x% + 82x + 1600
b. 2320 = x? + 82x + 1600
0=x2+ 82x — 720
0=(x+90)(x —8)
x+90=0 or x—8=0

x=-90 or x=38
The width cannot be negative, so the width of the
porch is 8 ft.

61. Area of resulting picture = (x — 6)(x — 5)
20 =x2—11x + 30
0=x>—1lx+ 10
0=(x—10)(x — 1)
x—10=0 or x—1=0
x=10 or x=1

Reject x = 1 because it yields lengths x — Sand x — 6
that are negative. The perimeter of the original square
was

4x = 4(10) = 40 inches.

62. a. A = 500w + 130w — w?

= 630w — w?

b. 3125 = 630w — w?
w? — 630w + 3125 =0
(w—625)(w—35)=0
w—625=0
w = 625 or w=15
The width is 5 feet.

c. 625 feet does not make sense as a path width in this
problem situation because it is wider than the length of
either path. In the diagram w is also the side length of
the overlapping square. If w = 625 feet, the square is
larger than either part of the path. Only the solution
w =5 ft makes sense as a path width.

63. B; —x—| A=@x+2)x+2)

.I 25=xj+4x+4
0 =x*+4x — 21
e | |

or w—5=0

(T 0=x+7x—3)
1 b x+7=0 or x—3=0
x=-=7 or x=3

The length cannot be
negative, so x = 3 feet.

64. a.

b. 5
5,20
20 ( )
18 p \
16 \
g 14
£ 12
£ 1
=)
2" \
= \
6 \
4
2
0
0123456 7 8«x
Distance traveled
horizontally (feet)

c. Yes; your friend is 5 feet away and 20 feet up.
Because the projectile’s path crosses that point, the
keys will reach.
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65.

d. When y = 20:
20=—x>+8 +5
xX>—8+15=0
x=5x—-3)=0
x—5=0 or x—3=0
x=5 or x=3

This shows that the keys reach a height of 20 feet
when x = 3 and x = 5. Your friend is 5 feet away from
you, so the solution x = 5 makes sense.

a. A=L-w

120 = (x + 8)(x + 10)

120 = x2 + 10x + 8x + 80
0=x?+ 18x — 40
0=(x+20)(x—2)

x+20=0 or x—2=0

x = —20 or x=2

A side length cannot be negative, so x = 2.
The dimensions of the stage are x + 10 = 12 ft
by x + 8 = 10 ft.

b. A=1-w
360 = [(a +2) + (a +2) + 10][a + a + 12]
360 = (2a + 14)(2a + 12)
360 = 442 + 24a + 28a + 168
0 = 4a* + 52a — 192
0=a’+ 13a — 48
0=(a+ 16)a —3)
a+16=0 or a—3=0
a= —16or a=3

Geometric lengths cannot be negative, so a = 3.
The overall dimensions of the room are £ = (a + 2) +
(a+2)+10=20ftbyw=a +a+ 12 =18 ft.

Mixed Review

66. x + 12 =4 67. 5y —2=13

x=-8 Sy=15
The solution is —8. y=3
The solution is 3.

68. 6n +4 = —14 69. 3¢ — Sa + 12 = -6
6n = —18 —2a+12= -6
n= -3 —2a=—18

The solution is —3. a=9
The solution is 9.
70. 3 —2w+7) = —1

3-2w—14=-1

—2w—11= -1
—2w =10
w=—5

The solution is —35.
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71.

72.

73.

74.

75.

76.

717.

78.
79.

80.

81.

—6+2(d —9) = 84
—6+2d—18=8d

2d — 24 =8d
—24 = 6d
—4=d

The solution is —4.

x=8)x+3)=0

x—8=0 or x+3=0
x=8 or x=-3

The solutions are 8 and —3.

Bt+5(t+2)=0

3t+5=0 or t+2=0
3t=—5 or t= -2

5

t=—=

3

The solutions are —% and —2.

(Bx + 7)(x — 5) =3x%> — 15x + 7x — 35
=3x> — 8x — 35
(Ba — 4)2a — 9) = 6a*> — 27a — 8a + 36
= 6a% — 35a + 36
(c+2)(2+c—4)=(c+2)2+(c+2)c—(c+2)4
=3 +22+ 2+ 20— 4c— 8
=3 +3¢2—2c—8
(7 + 3y)(7 — 5y) = 49 — 35y + 21y — 15)?
=49 — 14y — 15)?
2k — 8)(2k + 8) = (2k)> — 8% = 4k> — 64
(14 — 2n)? = 14% — 2(14)(2n) + (2n)?
=196 — 56n + 4n>
(5x + 16)? = (5x)* + 2(5x)(16y) + (16y)
= 25x% + 160xy + 256y?
(Bx — 6y)(3x + 6y) = (3x)> — (6y)* = 9% — 36y

Problem Solving Workshop 9.5 (p. 591)

1.

Method 1: _w 4 ft w
N Vi

A= A=dw A=1w?

Areaof | Areaof | Areaof Total

W | triangle X | rectangle | triangle ¥ area
(%w2> (4w) (%w2> (4w + w2)
1] 05 4 0.5 5 |« Too
small
2 2 8 2 12 < Correct

arca
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Chapter 9, continued

The width of the counter should be 2 feet.

Method 2: Area = Area of triangle X + area of rectangle
+ area of triangle ¥ = %wz + 4w + 1§W2 = w? + 4w

%, Graphy, = x% + 4x and

/ ¥, = 12. The intersection is at
(2, 12), so the counter has a
width of 2 feet.

X=2 Y=12

. The trinomial was factored incorrectly as (w + 2)(w — 6)

instead of (w — 2)(w + 6).

_ 1,19
12—4w+2w +2w

0=w?+dw—12
0=w-—2)(w+6)
w—2=0 or w+6=0

w=2 or w=—6
The width is 2 feet.
. Method 1: Area = 2(11  13) — x? = 286 — x?
x | Area of fountain Total
) area
(x?) (286 — x?)
5 25 261
6 36 250
7 49 237
8 64 222
9 81 205 <« Correct area

The side length of the fountain is 9 ft.
Method 2: 4 = 286 — x*; graph y, = 286 — x”
and y, = 205.

. The graphs intersect at
(9, 205), so the side length

:l)k of the fountain is 9 feet.

X=9 Y=205

4. Area of banner = Area of triangle + Area of rectangle

= %wz + 4w
Graphy, = x +4xandy, = 24.
=, The graph intersects at (4, 24).
Vi The width of the banner is 4
feet. This answer was found
using the graphing method.

X= Y=24

Investigating Algebra Activity 9.6 (p. 592)
L x+3)x+ D=2 +x+6x+3=2>+7x+3

2. 2x+3
CHOC000

~J 00

OICDOCDH000

The side lengths of the rectangles represent the
polynomials 2x + 3 andx + 1. So, 2x> + 5x + 3 =
2x + 3)(x + 1).

O I

~JECEd

OICOCO D00

The side lengths of the rectangles represent the
polynomials 3x + 2 and x + 1. So, 3x> + 5x + 2 =
(Bx +2)(x + 1).

4. 4x + 1

( cC 0
o
QO COCDOCO0
OICOCOCOCO0o

The side lengths of the rectangle represent the
polynomials 4x + 1 and x + 2. So, 4x> + 9x + 2 =
(4x + D(x + 2).

5. 3x+1

CHOCOC0

ey

«+40|CDCC 0
O cCCC0o
(]| G | G )
oo
The side lengths of the rectangle represent the
polynomials 3x + 1 and x + 4. So, 3x> + 13x + 4 =

Gx + Dx + 4).
4x + 3
)COCO000

ul H 000

(
O COC 000
Ol ][ )COC 000
The side lengths of the rectangle represent the
polynomials 4x + 3 and x + 2. So, 4x> + 11x + 6 =
(4x + 3)(x + 2).

Algebra 1
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7.

O HDoo

Q0o
~Uoaaa

OIcCDCD000

The side lengths of the rectangle represent the
polynomials 2x + 3 and 2x + 1. So, 4x> + 8x + 3 =
(2x + 3)(2x + 1).

8. 2x°+ 1lx+5=(2x + D(x + 3)
The leading coefficient of the trinomial is the product of

4. *2y2 —5y—-3= *(2y2 + 5y + 3)
Because b and c are positive, both factors of ¢ will
be positive.

Factors | Factors Possible Middle term
.. when
of 2 of 3 factorization .
multiplied
1,2 1,3 (y+DhH2y+3) Sy Correct
1,2 3,1 y+3)2y+1 Ty X

the leading coefficients of its binomial factors.

Lesson 9.6
9.6 Guided Practice (pp. 594-595)

1. Because b is positive and c is positive, the factors

of ¢ are positive.

Solution: 3£ + 8¢ + 4 = (¢ + 2)(3t + 2)

2. Because b is negative and c is positive, both factors
of ¢ must be negative.

Factors | Factors Possible Middle term
- when
of 3 of 4 factorization .
multiplied
1,3 1,4 |+ DGt+4) 7t X
1,3 2,2 | (t+2)3t+2) 8t Correct
1,3 4.1 |t+4Ct+ 1) 13t X

Factors | Factors Possible Middle term
. when
of 4 of 5 factorization .
multiplied
1,4 —1,=5| (s—1ds—9) —9s Correct
1,4 =5 -1 (s—=5@s—1) —21s X
2,2 —1,-5]@2s—D@2s—5) —12s X

Solution: 4s> — 95 + 5 = (s — 1)(4s — 5)
3. Because b is positive and ¢ is negative, the factors of ¢ will
have opposite signs.

Factors | Factors Possible Middle term

o when

of 2 of -7 factorization .
multiplied

1,2 L,=7 | (h+ 1DRh—17) —5h X
1,2 -1,7 | (h—1D2h+7) 5h X
1,2 7,1 h—7Q2h+1) —13h X
1,2 7, —1 h+72h—1) 13h Correct

Solution: 2% + 13h — 7 = (h + 7)(2h — 1)

Algebra 1
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Solution: —2y% — 5y — 3 = —(y + D)2y + 3)

5. —5m>+6m—1=—(5m* — 6m + 1)
Because b is negative and c is positive, both factors of ¢
must be negative.

Factors | Factors Possible Middle term
.. when
of 5 of 1 factorization L
multiplied
1,5 —1,—-1|(@m—DOEm—1) —6m Correct

Solution: —5m? + 6m—1 = —(m — 1)(5m — 1)
6. 3xr—x+2= —(3x2+x—2)

Because b is positive and c¢ is negative, the factors of ¢ will
have opposite signs.

Factors | Factors Possible Middle term

PR when

of 3 of —2 factorization L
multiplied

L3 L72 | 6+ DBx—2) x Correct
L3 -1,2 | &= DBx+2) —y X
1,3 2,1 | &—=2)3x+ 1) —5x X
1,3 2,-1 | @+2Bx—1) 5 X

Solution: —=3x2 —x +2 = —(x + 1)(3x — 2)
7. h=—16+38t+5

0=—16/2+38+5

0=—(16/>— 38— 5)

0= —(8 + 1)2r — 5)

8t+1=0 or

- _1 _
t= g Or t=

A negative solution does not make sense, so disregard

—%. The discus hits the ground after% = 2.5 seconds.

8.0=—16>+29+6
0=—(16/> — 29t — 6)
0= —(16¢ + 3)(t — 2)

16t +3=0 or t—2=0

t:—i or t=2

16
A negative solution does not make sense, so disregard

—%, The shot put hits the ground after 2 seconds.

Copyright © by McDougal Littell, a division of Houghton Mifflin Company.
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Chapter 9, continued

9.

B, Q2w+ Dw=6
WP+ w=6
WP+ w—6=0
Cw—=3)w+2)=0
2Zw—3=0 or w+2=0
w=% or w= -2

A negative width does not make sense, so disregard —2.

The width of the rectangle is 5 inches.

9.6 Skill Practice (pp. 596-599)

1.
2.

Another word for solution of x> + 2x 4+ 1 = 0 is roots.

To use a graph to check a factorization, plot the original
equation and the factored equation on the same axes.
If the graphs coincide then the factorization is correct.

6x —x —2 ¥—x-2
2x+ 1DBx—2) (x+ Hx—2)
When factoring 6x2 —x — 2, you have to consider the
factors of the leading coefficients and constant term;

when factoring x> — x — 2, you only have to consider the
factors of the constant term.

4~ +x+20=—(x*—x—20)= —(x + H(x — 5)

5. ' 2 +8=-(" =2 =8 =—(y+2(r -4
6. —a*+ 12a — 27 = —(a* — 12a + 27)

=—(a—9)a-3)

75w —6w+1=0Bw—DHw-—1)

14.

15.
16.
17.
18.
19.
20.

21.
22.
23.

. =3p*—10p—3

—(3p* + 10p + 3)
=@Bp+ D +3)

L 65— s —5=(6s+5)(s— 1)
10.
1.
12.
13.

202+ 56— 63 =2t — 9)(t + 7)

2¢* —Tc+3=Q2c— 1) —3)

30 = 17n + 10 = (3n — 2)(n — 5)

—2h% + 5h + 3 = —(2h* — 5h — 3)
=—Qh+ (h - 3)

—6k* — 13k — 6 = —(6k> + 13k + 6)
= —(2k + 3)3k + 2)

10x? — 3x — 27 = (2x + 3)(5x — 9)

4m?® + 9m + 5 = (4m + 5)(m + 1)

322+ z—14=0Cz+ Tz —2)

4a> + 9a — 9 = (4a — 3)(a + 3)

4n® + 16n + 15 = 2n + 3)(2n + 5)

—5b>+7h — 2= —(5b* — b + 2)
=—(Gb—2)b-1)

6’ —5y—4=0Cy—4H2+1)

B; 8x% — 10x + 3 = (2x — 1)(4x — 3)

2% —3x—35=0

Rx+7)x—5=0

2x+7=0 or x—5=0

-1 _
x=-—5 or x=5

24.

25.

26.

27.

28.

29.

30.

31.

3w+ 2w+ 7=0
BGw+ DHw+7) =0
3w+1=0 or w+7=

__1 _
w=—3 or w=

45 + 11s —3=0

(4s— (s +3)=0

4s—1=0 or s+3=0
1

$=y
7a* +2a=5
7a*+2a—-5=0
(a+1)(Ta—5)=0

at+t1=0 or TJa—5=

a=—1 or a=

82 — 2t =3
8t —2t—3=0
Qt+ 1DEt—3)=0

0

-7

or s= -3

<[ O

2t+1=0 or 4—-3=0

-1 _
t=—5 or t=

6m’> — 5m = 14
6m> — 5m— 14 =0
6m +7T)(m—2)=0
om+7=0 or m—2=

Bl

-7 _
m=—¢ or m=

b20b—3)—2=0
2002 —3b—2=0
@b+ 1)5b—2)=0

4b+1=0 or 5b—2=0

b=—l or b=

4
432 -7y +4)=1
1202 =28y +16 — 1 =0
1202 =28y + 15=0
6y =52y —=3)=0

6y—5=0 or 2y—-3=

_3 -

y_6 or y=
pBp+14)=5

3p P+ 14p—5=0
p+35C-1D=0
pt+t5=0 or 3p—1=

p=-—5 or p=

o

0
3
2

0

1
3
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Worked-Out Solution Key

323



Chapter 9, continued

32. 4P —2n—90=0
(n +92n —10) =0
2n+9=0 or 2n—10=0

__9 _
n=—35 or n=>5

33. 10¢> — l4c+4=0
(5¢=2)2c—2)=0
5c—2=0 o 2¢—2=0

c=35 or c=1

34, —16k>+8k+24=0
—4(4k* — 2k —6) =0
—42k —3)2k+2)=0
2k=3=0 or 2k+2=0

_3 - _
k—2 or k=—1

35, 6r2 — 150 =99
6r — 15r — 99 =0
@r—1DGr+9 =0
2r=11=0 or 3r+9=0
11
2
36. 56z° + 2 =22z
5622 —22z+2=0
202822 =11z + 1) =0
27z — )4z — 1) =0
7z—1=0 or 4z—1=0

r= or r=-3

_1 _1
z== or z=7

37. 30x% + 25x = 20

30x2 +25x — 20 =0

5(6x% + 5x —4) =0

53x +4)(2x—1)=0
3x+4=0 or 2x—1

N|—= O

_ 4 _
X 30 X

38. The equation was not first rewritten in the form

ax®> +bx +c=0.
sx2+x=4
Sx+x—4=0
Gx—4Hx+1)=0
S5x—4=0 or x+1=0

xX=7 or x=-1

39. In the second step, the factors were set up incorrectly.

122 +5x—2=0
4x—DBx+2)=0
dx—1=0 or 3x+2=0

- S—
X 4 or X 3

Algebra 1
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40. 6 = (5w + 7w
0=5w>+7Tw—6
0=(05Bw—=3)w+2)
Sw—=3=0 or w+2=0

w=73 or w=—2

The width can’t be negative, so the width is 3 inch.

5
41. 3 = (4w + hw
0=4w’+w-3
0={lw—-3)w+1)
4w—=3=0 or w+1=0

w=7 or w=—1

Reject the negative width.
Perimeter = 24 + 2w
=2(4w + 1) + 2w
=8w + 2+ 2w
= 10w + 2
10+ 2- 2o

The perimeter is 9% inches.

42. g(x) =2x> +x— 1
0=2x—DEx+1
2x—1=0 or x+1=0

xX=5 or x=-—1

43. f(x) = —x> + 12x — 35
0=—(x — 12x + 35)
0=—-x—-5x-7
x—5=0 or x—7=0

x=5 or x=17

44, h(x) = —3x> +2x + 5
0=—-(3x*—2x—5)
0=—-Bx—5x+1)
3x—5=0 o x+1=0

xX=% or x=-—1

45. f(x) =3x>+x— 14
0=Cx+ 7)x —2)
3x+7=0 or x—2=0

x=—7 or x=2

3
46. g(x) = 8x> — 6x — 14
0 =2(4x* — 3x — 7)
0=2x+ 1)(dx—7)
x+1=0 or 4x—-7=0
7

x=—1 or x=7

Copyright © by McDougal Littell, a division of Houghton Mifflin Company.
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47. f(x) = 12x* — 24x — 63

0= 3(4x% — 8x — 21)

0=302x— 7)(2x + 3)
2x=7=0 or 2x+3=0

_7 __3
x=5 or x=-3

48.  03x>—07x—40=0
10(0.3x% — 0.7x — 4.0) = 0
3x2—Tx —40=0
Bx+8)(x—5 =0
3x+8=0 or x—5=0

__8 _
x=-3 or x=5

49. 08> —18x—05=0

10(0.8x — 1.8x — 0.5) =0

82— 18x—5=0

(4x + 1D2x —5) =0
dx+1=0 or 2x—5=0

S -
X 4 or X

N

50. 0.4x> — 0.4x = 9.9
0.4x2 — 0.4x — 9.9 =10
10(0.4x% — 0.4x — 9.9) =0
4x* —4x —99 =0
2x+92x—11)=0
2x+9=0 or 2x—11=0
1

__9 _ 1
X = ) or X = P
51. C; 0.4x> — 1.1x =2

04x2 = 1.1x—2=0
10(0.4x% — 1.1x = 2) = 0

45— 11x —20 =0

(4x+5)x—4=0
dx+5=0 or x—4=0

-3 _
x=—y or x=4

52. x+3)(x—2)=0
¥ —2x+3x—6=0
XHx—6=0
Knowing the solutions, two binomials can be formed,
multiplied and set equal to zero.
53. [x+3](x—95)=0
2x+1DHx—5=0
22— 10x+x—5=0
22— 9x—5=0

Knowing the solutions, two binomials can be formed,
multiplied, and set equal to zero.

3 1)
54, (x+z)(x+§)—0
(4x+3)Bx+1)=0

122 +4x +9x +3=0
122 + 13x +3=0

Knowing the solutions, two binomials can be formed,
multiplied, and set equal to zero.

55. 2x7 — l1lxy + 57 = (2x — y)(x — 5))

56. 3x% + 2xpy — 8)° = (3x — 4y)(x + 2y)

57. 6x° — 10x2y - 56xy2 = 2x(3x2 — Sxy — 28y2)
=2x(3x + Ty)(x — 4y)

Problem Solving

58. Leth = 0,v =28, and s = 32.
h=—16>+ vt + s
0= —16> + 28¢ + 32
0=—4(4> -7t —8)

_ —bx Vb* — 4ac

1= 2a

L ZEDEVCET — 4EES)

2(4)
(~254 or (~—0.788 %

Reject the negative solution. Your center of gravity enters
the water after about 2.54 seconds.

59. a. Area = length » width
=(2+32x) +2(1) +2)2 + 4x + 2)
= (6x + 6)(4x + 4)
= 24x? + 48x + 24
b. 24x% + 48x + 24 = 96
24x> +48x — 72 =10
24(x* +2x —3) =0
24(x — Dx+3)=0
x=1 or x=-3

Reject the negative solution. The pictures will be
2x = 2 centimeters wide and 4x = 4 centimeters long.

60. You can use the vertical motion model to write an
equation for the height (in feet) of the ball. Let v = 31
because the initial velocity is 31 feet per second, lets = 6
because the initial height is 6 feet, and let # = 4 because
you catch the ball at a height of 4 feet. Solving this
equation for ¢ will give the time (in seconds) that the ball
is in the air before it is caught.

h=—16>+ vt +s
4=—16+31t+6
0=—160+31r+2
0=—(162— 31t —2)

0= —(16t+ 1)(r — 2)
166+1=0 or (—2=0

1=—7¢ oOr t=2

Algebra 1
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A negative solutlion does not make sense in this situation,
so disregard ~T6 You catch the ball after 2 seconds.

61. A=Q2w+ w
2170 = 2w? + 8w
0 =2w? + 8w — 2170
0 = 2(w? + 4w — 1085)
0 =2(w — 31)(w + 35)
w=31 or w=—-35

Reject the negative width. The width is 31 meters
and the length is £ = 2w + 8 = 70 meters.

62. a.h = — 16> + 24¢

b.
t|003]06]09]|12]15
h|0]576|8.64|864|576| 0

C. n
10

9 v | e
. V.4 RAN
%7
g6 / \\
£s
g:/ \
3
2
'l \
0
0 03 06 09 12 151t
Time (seconds)

From the graph, you can estimate that the serval
reaches a height of 9 feet after about 0.75 seconds.
Using the equation from part (a), let 7 = 9.

h=—168> + 24¢

9 = —16¢% + 24¢
0=—16/>+24t—9
0=—(16/>— 241 +9)
0= —(4r — 3)(4r — 3)

4-3=0
1=2,0r0.75
63. a.h = —16/° + 4
b.3in. » o = ift
i = —168 + 4¢

0=(-16+4r— |4

0= —64> + 16t — 1
0=—(64> — 161+ 1)
0= —(8— 1)8 — 1)
8t—1=0

_1
=3

The cricket is 3 inches off the ground after% second.

Algebra 1
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c. No; because the solution in part(b) gives only one
value of 7, the cricket reaches a height of 3 inches
only once. This happens only at the highest point of

the cricket’s jump; all other heights are reached twice,

once on the way up and once on the way down.

Mixed Review

64. b —9=18;3
3-9218
—6 # 18 Not a solution
65. 8 —3h=2;2
8—32) %2
2=2V Solution
66. 22 <54 820 2
X 4
5«45 Not a solution
67. 6t + 18 =10; -3
6(—3)+ 1820
0=0v Solution
68. 6¢ = 3c¢;2
6(2) £32)
12#6 Not a Solution
69. |x+3|=2-5
|-5+3] 22
2=2v  Solution
70. |y—-2| +6=5;1
[1-2|+625
7 #5 Nota solution
7. |3n—11]<1;2
[32)— 11| £1
5«1 Not a solution
72. 4|3a-8|>2;3
4133) - 8] 22
4>2¢ Solution
73. (a — 9% = a®> — 2(9)a + (9)* = a®> — 18a + 81

74.
75.
76.
77.
78.
79.
80.

81.

(k+12)% = kK + 2(12)k + 122 = |? + 24k + 144
BGx—2P%=0Gx)?—22)GBx) + 2> =9x> — 12x + 4
(m+4m—4)=m>—4>=m*>-16
Qe+ DQ2c—1)=Qc) —12=4> -1
(5n —3)5n +3) = (5n)> — 32 =251> -9
(8 — 3y)> = 82 — 2(3y)8 + (3y)> = 64 — 48y + 9)?
(2s — 51)* = (25)> — 2(2s)(51) + (50)°

= 45% — 20st + 25¢
G+ 2)x—2)=x" =2 =x"— 4’

Quiz 9.4-9.6 (p. 599)

1.
2.

16a* — 40b = 8(2a* — 5b)
9xy? + 6x%y = 3xp(3y + 2x)

3. 4n* — 221 — 8n? = 2n*(20* — 11n — 4)
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1.
12.
13.
14.

15.
16.

17.

18.

19.

20.

21.

22.

L 3x2 + 6xy — _’yy2 = 3(x2 + 2xy — y2)

. 12abc® — 6a’c = 6ac(2bc — a)

. =365 + 1857 — 545 = —185(2s% — 5 + 3)
P+ 155+ 56 = (r + T)(r + 8)

L2 —6s+5=(s— I)(s — 5)

. w2+ 6w — 40 = (w + 10)(w — 4)

. —a’>+9a+22=—(a®>—9a —22)

= —(a+2)a—11)
2% —9x + 4 = (2x — D)(x — 4)
5m>+m—6=Gm+ 6)(m— 1)
6h* — 19h + 3 = (6h — 1)(h — 3)
—Ty? =23y — 6 = —(7)* + 23y + 6)

==(Ty+2)(y +3)
18¢> + 12¢ — 6 = 6(3¢> + 2¢ — 1) = 6(3¢ — 1)(c + 1)
(4p—T(p+35=0

4p—-7=0 or p+5=0
p=% or p=-5

—8u> +28u=10

—4uQQu—"7)=0

—4u=0 or 2u—7=0
u=20 or u=%
51x = —17x

512+ 17x =0

17xBx + 1) =0

17x =0 or 3x+1=0

x=0 or x=—%
b? —11b = —24

b2 —11b+24=0
b-8)b—-3)=0
b—8=0 or bH—3=0
b=8 or b=3
m?+ 12m = =35
m?+ 12m +35=0
(m+T(m+5)=0

m+7=0 o m+5=0
m= —7 or m= —5
>+ 19 = —20g

¢*+20g +19=0
(g+Dg+19=0

qg+1=0 or qg+19=0
qg=—-1 or qg=-—19

32— 11+ 10=0

Bt=35t—-2)=0

3t—5=0 or t—2=0
t=§ or t=2

23. 4% + 31y =38
4 +31y—8=0
@ -Dy+8=0

4y—-1=0 or y+8=0
1
y=y or y=-8
24, 1452 + 125 = 2

145 + 125 —2 =0
2752 +6s—1) =0
27s — D(s+1)=0
Ts—1=0 or s+1=0

s==5 or s=—1

25. a.h=—16/2+ 72t + 3
b.84 = —16/2+ 72t + 3
0= —16/+ 72¢ — 81
0= —(16/> — 72t + 81)
0= —(4¢ — 9)(4t — 9)
4—9=0

I=Z

The ball is 84 feet above the ground after% =225
seconds.

9.7 Guided Practice (pp. 600-601)
1. 47 —64= (27> -8 =2y +8)2y—8)
2.1+ 4h+4=h+2h2) +22=(h+2)
3. 2% — 20y + 50 = 2(y% — 10y + 25)
=2(y* - 2(y+5) + 5
=2y -5y
4. 3% + 6xy + ?yy2 = 3(x2 + 2xy + y2) =3(x+ y)2
a*+6a+9=0
@ +2a-3)+32=0

(@+37=0
a+3=0
a=—3

6. W —l4w+49=0
wr=2w+7+7*=0

w=77%=0
w—=7=0
w=7
7. n?—81=0
n?—92=0
n+9Hn—-9=0
n+9=0 or n—9=0
n=-9 or n=
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8. 0=—16/2+ 16
0=—-16(>—-1)
0=—16(+ 1)(r— 1)
t+1=0 or t—1=0

t=-—1 or t=1

Disregard the negative solution. The sponge lands on the
ground 1 second after it is dropped.

9.7 Exercises (pp. 602-605)

Skill Practice

1. The polynomial 9n% + 6n + 1 is called a perfect square
trinomial.

2

2. Write the binomial in the form a®> — b and then factor

itas (a + b)(a — b).
X2 =25=(x+5)(x - 5)
n?—64=n*—8"=(n+8)n-—23)
. 81c¢? — 4 = (9¢)> — 2% = (9¢ + 2)(9¢ — 2)
.49 — 121p2 = 72 — (11p)* = (7 + 11p)(7 — 11p)
. =3m? + 48n% = =3(m® — 16n%) = —3(m> — (4n)?)

= —3(m + 4n)(m — 4n)

8. 225x% — 144y? = (15x)* — (12p)
= (15x + 12y)(15x — 12y)
9. x> —4x+4=x>-20x+2)+2>=(x—2)7
10. 1> — 10y + 25 = )> = 2(y + 5) + 5% = (y — 5)?
M. 494° + 14a + 1 = (Ta)* + 2(Ta » 1) + 12 = (Ta + 1)?
12. 97 — 12t + 4 = (31> — 2(3t » 2) + 2% = (3t — 2)°
13. m2+m+%=m2+2(m~%)+(%)2=(m+%)2
14. 2% + 12xp + 18y = 2(x? + 6xy + 9?)
=2(x? + 2(x * 3y) + 3y))
=2(x + 3y)?

15. 4¢? — 400 = 4(c? — 100) = 4(? — 10?)

= 4(c — 10)(c + 10)
16. 472 — 361+ 81 = (2f)> — 2(2f+ 9) + 92 = (2f — 9)®
17. =92 + 45 = —(92 — 4s?) = —((3r)> — (25)%)

= —Gr+ 25)3r — 2s)
18. 22+ 122+ 36 =22 + 2(z + 6) + 6> = (z + 6)°
19. 72 — 32y% = 8(9 — 4?) = 8(3% — (2»)?)

=83 +2»3 ~2y)
20. 4512 — 120rs + 80s® = 5(9r% — 24rs + 165°)

= 5(3r)? — 2Gr * 4s)) + (4s)?)
= 5(3r — 4s)°
21. The result is the difference of two squares, not a perfect
square trinomial.

36x% — 81 = 9(4x? — 9)
=920’ - 37)
=9(2x + 3)2x — 3)

N o o AW
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22. The result is a perfect square trinomial, not the difference
of two squares.

Yoy +9=)"=2ye3)+3=(y-3)
23. C; —45x% + 20y = —5(9%? — 4y%) = —5((3x)* — (2)?)
= —5(@x + 2y)(3x — 2y)
24. A; 16m*> — 8mn + n* = (4m)* — 2(4m  n) + n*
= (4m — n)?
25, ¥ +8x+16=0
X+ 2xe4) +42=0
(x+4?2=0
x+4=0

x=—4

26. 164> —8a+1=0
(4a)* —2(4a-1)+12=0
(4a—172=0

4a—1=0

a=7y

27. 4w? —36=0

@w): — (6> =0

Q@w+ 6)2w —6) =0
2w+ 6=0 or 2w—6=0

w=—3 or w=3
28. 32— 18m* =0
2(16 —9m?) =0

2(4@)?* = 3Bmy’) =0
2(4 + 3m)(4 — 3m) =0
4+3m=0 or 4—-3m=0

IS

m = —i or m =
3
29.  27¢* 4 108¢ + 108 =0
27(* + 4c +4) =0
27(c? + 2(c+2)+2%) =0

27(c + 27 =0

c+2=0
c=-2

30. —2h* —28h — 98 =0

—2(h? + 14h + 49) = 0
2R +2h+T)+7%) =0

—2(h+ 7 =0
h+7=0
h=—-1

Copyright © by McDougal Littell, a division of Houghton Mifflin Company.



Copyright © by McDougal Littell, a division of Houghton Mifflin Company.

Chapter 9, continued

31. 6p* = 864
6p* — 864 =0
6(p* —144) =0
6(p> —12%) =0

6(p+12)(p—12)=0
pt+12=0 or p—12=0
p=—12 or p=12
32, —3/2=—108
-3/ +108=0
-3(2-36)=0
-3(P-65)=0
=3+ 6)(t—6)=0
t+6=0 or t—6=0

t=—6 or t=06
33. 8k? =98
8k — 98 =0
204k — 49) =0

2@k -77) =0
22k + )2k —7) =0
2k+7=0 or 2k—7=0

__7 _7
k= 5 or k 2
_4 4
34. 3x+9 X
24 4
X 3x-i-9—0
2 _ L2 2)2_
b's 2(x 3>+(3 =0
2\2
("_3)_0
x—%=0
2
*=3
2 5 _ 25
35. y 3V 36
5 25
2—3)/-!-%—0
2_5(y.3 §)2=
Y 2(y 6)+(6
b3~
Y7%
5
y=—6=0
_3
V=%

2_o2
36. 9—8n
S-8nP=0
25— an? =0
12
2((5) — =0
2(% + 2n>(% - 2n) =
1 _ 15 _
§+2n—0 or 3 2n=20
1
n=——, 0r n—g
37. —9¢% = —16
9*—-16=0

Be) — @) =0
Be+4)Bc—4)=0
3c+4=0 or 3¢c—4=0

4 4
C=—§ or C=§
38. —20s — 3 =252+ 1
—2552 =205 —4=0
—(255% +20s +4) =0
—((55)> +2(5s+2) +2%) =0
—(5s+2)?%=0
Ss+2=0
g= 2
5
39. y4—2y3+y2=0
V(P -2w+1)=0
YO -2ye D+ 13 =0
V(y—=17=0
y¥=0 o y—1=0
y=0 or y=1
40. x% + kx + 36 = x> + 2(x « 6) + 67
kx =+ 2(x + 6)
ke =% 12x
k==*12
41, 4% + hx + 9 = (2x)? £ 2(2x + 3) + 32
kx = = 2(2x + 3)
fx = £ 12x
k=*12
42, 16x% + kx + 4 = (4x)* = 2(4x + 2) + 22
ke = = 2(4x + 2)
kx = * 16x
k= %16
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43. 25x2 + 10x + k= (5x)2 + 2(5x « V&) + (Vk)?
10x = 2(5x . \/%)

10x = 10x Vk
1=Vk
1=k
44. 49x% — 84x + k = (Tx)> — 2(7x « Vk) + (Vk)?
—84x = —2(7x « Vk)
—84x = —14x Vk
6=Vk
36 =k

45. 4x> — 48x + k = (20 — 2(2x « Vk) + (Vk)?
—48x = —2(2x « Vk)

—48x = —4x Vk
12 =Vk
144 = k

Problem Solving

46. h = —16t* + 25
0= —(@4n* - 5%
0 = —(4¢ + 5)(4t — 5)
4+5=0 or 4—-5=0

3 _
t= 4 or t=

ENIEO}

Disregard the negative solution. The paintbrush lands

after % seconds.

47. h = —16* + 100
0= —(4n?-10?)
0 = —(4¢ + 10)(4r — 10)
4+10=0 or 4—10=0

LS 5
Ty o =2

Disregard the negative solution. The hickory nut lands

after % seconds.

48. a.h = — 161> + 8¢
b.1=—167+ 8
0=—16/>+ 8 — 1
0=—(@4n> -8+ 1%
0= —((40?— 24t 1)+ 1%
0=—(4— 1y
44—1=0

t=Z

The grasshopper is 1 foot off the ground after

1
2 second.

Algebra 1
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49. h=—161>+56t+5
54 = —168> + 561 + 5
0= —16/*+ 56t — 49
0= —(4n%—24t+7) + 77

0= —(4r— 7)?

44—-7=0
_7
=3

The ball reaches a maximum height of 54 feet only once,
1.75 seconds after it is thrown.

50. a.y = —ixz + 3x

x[0| 2 5 8 11

y|0O| 5 |875] & |275

b. The equation makes sense for values of x < 12.
For x > 12, y is negative.

c. Plotting the points in the table in part (a) and sketching
a curve through the points, you can estimate that the
arch reaches a height of 9 feet at about 6 feet from the
left end.

Check: y = —ix2 + 3x

y=—3(6) +3(6)

y=9
y
10
9
8
g 7
"f 6
:E, 5
Q4
I
5l / \
\
21/ \
1
0
0123456 7 8 910112x
Distance (feet)
51. a. Total area = (2d)*> = 4d>

Mirror area = 3% = 9

Stained glass area = 44> — 9

b.91 = 4d*> — 9
0 = 4d> — 100
0 = (2dy* — 10?

0 = (2d + 10)(2d — 10)
2d+10=0 or 2d—10=0
d=—5 or d=>5

Disregard the negative solution. The side length of the
frame is 2d = 10 inches.

Copyright © by McDougal Littell, a division of Houghton Mifflin Company.
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°2. a. n nth odd Sum of First n Sum as
integer odd integers a power

1 1 1 12

2 3 1+3=4 2?

3 5 1+3+5=9 32

4 7 1+3+5+7=16 42

5 9 1+3+5+7+9=25| 52

b. The sum of the first n odd integers is n°. The sum
of the first 10 integers is 10% = 100.

c. 11 is the 6 odd integer and 21 is the 11% odd integer.
So, find the sum of the first 11 odd integers and
subtract the sum of the first 5 odd integers.

112 - 52 =121 — 25 =96
d. The number of chairs in the first row, 15, is the 8th

odd integer, and the number of chairs in the last row
is the nth odd integer.

Total number Sum of first Sum of first

of chairs nodd integers — 7 odd integers
120 = n* — 7°
0=n?—169
0=n*—13"
0=+ 13)(n—13)

n+13=0 or n—13=0
n=—13 or n=13

You will need 13 — 7 = 6 rows of chairs.

Mixed Review

53. a+6=3 54. 5y — 2= —32
a= -3 Sy = -30
y=-6
55. 8m + 4 =20 56. 5 —3b+6=4
8m =16 2b= -2
m=2 b=—1
5. x —D(x+ 1)=0
x—9=0 o x+1=0
x=9 or x=-1
58. x* + 17x = —66
X+ 17x + 66 =0
x+1)x+6)=0
x+11=0 or x+6=0
x=—11 or x= -6
59. x> = —12x + 45
¥+ 12x—45=0
x+15x—-3)=0
x+15=0 or x—3=0
x=—15 or x =

60. 2% +y=15
22 +y—15=0
2y =5)(y+3)=0

2y—=5=0 o y+3=0
_>3 - _
y=5 or y=-3

61. 22z — 35 =372

322 -22:4+35=0
Bz=NE—-5=0

3z—-7=0 or z—5=0
z=% or z=5
62. y = —6 63. x = 14
y y
1
-1 X
1
-2 X
64. 2x +y =38 65. —4x + 5y = —20
y y
| yud
-1 X
2
-2 X
I’
—3x
66. 0.6x + 0.2y = 3.6 67.y=T—9
AP y
2
\ -2 x
NEA
| \
5
68. y =5x 69. y=—12x+3
¥ f ¥
/
/ 1
/ -t x
1
|
-1 X \
12 \
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70.y=§x+2

71. 2a — 3)(5a — 2) = 10a*> — 4a — 15a + 6
=10a> - 19a + 6
72. (22 +x +3)x — 1)
=22 — D +x(x— 1) +3x—1)
=23 22+ —x+3x—-3=23-x2+2x—-3
73. (c+3)c+5) = +5c+3c+15=c*+ 8 + 15
74. (3x — 4)(2x — 7) = 6x* — 21x — 8x + 28
= 6x> — 29x + 28
75. 2k — 11)(2k + 11) = (2k)* — 112 = 4k* — 121
76. (y =7 =2 = 2yT)+ 7> =" — 14y + 49

9.8 Guided Practice (pp. 607-609)

1. x(x—2)+(x—2)=(x—2)x+ 1)

2.3 +3a° ta+3=(a>+3d%) + (a +3)
=adXa+3)+ (a+3)
=(a+3)(a2+1)

3.y2+2x+yx+2y=(y2+2y)+(yx+2x)
=y +2)+x(y+2)
=+ 2)(y+x)

4. 3x% — 12x = 3x(x? — 4) = 3x(x + 2)(x — 2)

5.2)° — 12 + 18y = 231> — 6y + 9)
=20 —2(y+3)+3)
=2(y —3)

6. m®> — 2m*> — 8m = m(m* — 2m — 8) = m(m — 4)(m + 2)

w? = 8w? + 16w =0
w(w? — 8w +16) =0
ww? —2we4)+42) =0
ww—4>=0
w=0 o w—4=0
w=0 or w=4

8. X —=25x=0

x(x2=25)=0

xx+5)x—5=0

x=0 or x+5=0 or x—5=

x=0 or x=-—=5 or x=15

9. -7+ 12¢=0

cle?=7¢+12)=0

clc=4)(c—3)=0
c=0 or c—4=0 or c—3=0

c=0 or c=4 or c=

Algebra 1
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10. Volume Length Width Height
(cubic feet) ~ (feet) ° (feet) ° (feet)
72 = X cx—1) <« (x+9
72 =x(x — )(x +9)
72 = x(x* + 8x — 9)
72 = x>+ 8x> — Ox
0=x>+8"+9%x—72
0=x*x+8) — 9(x + 8)
0=(x+8)x*-9)
0=+ 8+ 3)x—3)
x+8=0 o x+3=0 or x—3=0
x=-8 or x=-3 or x=3
The length cannot be negative, so 3 is the correct value

of x. The dimensions of the box are 3 feet long,
3 — 1 =2 feet wide, and 3 + 9 = 12 feet high.

9.8 Exercises (pp- 610-613)
Skill Practice

1. A polynomial is factored completely if it is written
as a product of unfactorable polynomials with integer
coefficients.

2. A polynomial is unfactorable if it cannot be written
as the product of polynomials with integer coefficients.

B xx—8)+tx—8=x—-8x+1
4. 59(y+3)—2(y+3)=(y+3)5 —2)
5. 62(z—4)—7(z—4) = (z — 4)(6z — 7)
6. 10(a — 6) — 3a(a — 6) = (a — 6)(10 — 3a)
7. b*(b +5) = 3(b+5) = (b+5)b*>—3)
8. 7c%(c + 9) + 2(c + 9) = (¢ + 9)(7¢* + 2)
9. x(13+x)— (x+13)=(x + 13)x — 1)
10. y(y = 4) + 54 — ) =y*(y — 4) = 5(—4 + )
=(y—-40"-5)
M 12— 1) =521 —2)=12(z — 1) + 52%(—1 + 2)
= - 1)(12 + 5%
12. C;x*(x — 8) + 5(8 —x) = x*(x — 8) — 5(—8 + x)
=(x = 8)lx* - 3)
1B+ +2x+2=x2(x+ 1) +2(x + 1)
=+ DE*+2)
4. =92 +y-9=32(y-9N+ (-9
=(y-90*+1)
15. 22 — 422+ 32— 12 =22z —4) + 3z — 4)
=(z -4 +3)
16. & +7* +5c+35=cXc+7)+ 5 +7)
=(c+7)(?+5)
17. @ + 134> — 50 — 65 = a’(a + 13) — 5(a + 13)
= (a + 13)(a* - 5)
18. 25° — 352 + 185 — 27 = s2(2s — 3) + 9(2s — 3)
=(2s —3)(s>+9)
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19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.
32.

33.

34.

35.

36.

37.

38.
39.
40.

41.
42,

5% — 4n® + 250 — 20 = n*(5n — 4) + 5(5n — 4)
= (5n — 4)(n* + 5)
x2+8x—xy—8y=x(x+8)—y(x+8)
=@+ 8)x—y)
y2+y+5xy+5x=y(y+1)+5x(y+1)
=(y+ Dy +5x)

The error occured when the negative signs were forgotten.

a® + 8a% — 6a — 48 = a*(a + 8) — 6(a + 8)
=(a+ 8)(a2 - 6)
x-x2= xz(x2 - 1) = x2(x + DHix—1)
36a* — 44 = 44%(94° — 1) = 4a((3a)* — 1)
=4aBa + H)(3a — 1)
3n° — 48n° = 3n*(n® — 16) = 3n(n + H)(n — 4)
4° — 16 =47 - 4) =4y + 2y - 2)
75¢° — 3¢7 = 3¢7(25¢2 — 1) = 3¢"(5¢ + 1)(5¢ — 1)
72p = 2p> = 2p(36 — p*) = 2p(6 + p)(6 — p)
32s* — 852 = 8s%H(4s? — 1) = 8s%(2s + 1)(2s — 1)
80z% — 452° = 529(162% — 9) = 5z%4z + 3)(4z — 3)
m* — 5m — 35 Cannot be factored.
6g° — 24g° + 24g = 6g(g®> — 4g + 4)
= 6g(g” — 2(g+2) +27)
= 6g(g — 2
3wt + 24w’ + 48w? = 3w (W? + 8w + 16)
= 3w (w? + 2(w - 4) + 4?)
= 3wi(w + 4)?
3 + 3% — 90 = 3732 + r — 30)
=373 + 6)r — 5)
b> — 5b% — 4b + 20 = b2(b — 5) — 4(b — 5)
=(b-50b*-4)
=(b—5)b+2)b~—2)
W+ 4h? — 25h — 100 = h>(h + 4) — 25(h + 4)
= (h + 4)(h* - 25)
=(h+ 4)h+ 5)h—5)
983 + 18t — 2 — 2 =9t — 1) + 2(9t — 1)
= — ) +2)

2% — 162x%y = 2%y (x? — 81) = 2% (x + 9)(x — 9)
7a°b — 63ab® = Tab*(a* — 9) = Tab’(a + 3)(a — 3)

—4538 + 2452 — 365t = —4st(s%* — 65t + 9)

= —4st((s1)> — 2(st + 3) + 3?)

—4st(st — 3)°
D; 3x® — 75x* = 3x*(x? — 25) = 3x*(x — 5)(x + 5)
The polynomial was not factored completely.
The factor x> — 9 is the difference of two squares.
2 —6x? —9x + 54 =x%(x — 6) — 9(x — 6)
=@ =6’ —9)
=(x+6)(x+3)(x—3)

43.

44.

45.

46.

47.

48.

49.

50.

P —4x—4=0
P+ 1) —4x+1)=0
x+D*-4)=0
x+DEx+2)x—2)=0
x+1=0 or x+2=0
x=—1 or
a>—11a®> = 9a +99 =0
aa—11)=9a—11)=0
(a—11)a*>-9)=0
(@a—11)a+3)a—3)=0

or x—2=0

x=—2 or x=2

a—11=0 or a+3=0 or a—3=
a=11 or a=—3 or a=
47 — 72 — 16y +28 =10
Yy =7 — 44y -7 =0
4y =7(y*—4)=0
G-y +2)(ry—-2)=0
4y —-7=0 or y+2=0 or y—2=0
y=% or y=-2 or y=2
5n° — 30n> + 40n =0
5n(n> — 6n+8) =0
Sn(n —2)(n—4)=0
S5n=20 or n—2=0 or n—4=
n=0 or n=2 or n=4
3b% + 24b% + 456 = 0
3b(b> +8b+15) =0
3b(b+ 5)(b +3)=0
3b=0 or b+5=0 or b+3=0
b=0 or b=-5 or =-3
20 + 214 — 1448 = 0
200 +1—172)=0
28(t+ 9)(r — 8) =0
286=0 or (+9=0 or t—8=0
t=20 or t=-9 or t=28
2 —8lz=0
z(2—81)=0
zZ(z+9z—9=0
z=0 or z+9=0 or z—9=
z=0 or z=-9 or z=
¢t =100 =0
cX(c? - 100) = 0
A+ 10)(c — 10) =0
=0 or ¢+10=0 or ¢—10=0
c=0 or c=—10 or c=10
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51. 125 —3s3=0
3s(4—s%) =0
352 +5)(2—5)=0
3s=0 or 2+s5s=0 or 2—s5=0
s=0 or s=—2 or s=2
52, 2x% — 10x% + 40 = 8x
2x3 — 10x> — 8x + 40 = 0
2%(x —5) —8(x—5) =0
x=—502x*-8)=0
266 = 5)x*—4)=0
206 = 3)x +2)x —2)=0
x—5=0 or x+2=0 or x—2=
x=15 or x=-—-2 or x =
53. 3p+1=p%+3p°
3P+ -3p—-1=0
PO+ —CGp+1)=0
Gp+ (P’ —1)=0
Gp+Dp-—Dp+1)=0
3p+1=0 o p+1=0 or p—1=

p=—% or p=-1 or p=1

54, m> — 3m?> = 4m — 12
m® = 3m* —4m + 12 =0
m*m —3) —4m —3)=0
(m=3)m*—4)=0
(m—=3)(m+2)(m—2)=0
m—3=0 or m—2=0 or m+2=0
m=73 or m=2 or m= —2

55. No. When the polynomial is factored completely, the
equation becomes (x + 2)(x? + 3) = 0. The factor
¥ +3 yields no real solutions when it is set equal to
zero. So, the only real solution of the equation
isx = —2.

P22 +3x+6=0
Yx+2)+3x+2)=0
x+2)x*+3)=0
x+2=0 or x*>+43 =0« No real solution
x= -2
56. (x+ 4)x — Dx) =12
(P +3x—4)x=12
X432 —-4x—-12=0
P +3)—4x+3)=0
x+3)x*-4)=0
x+3)x+2)x—2)=0
x+3=0 or x+2=0 or x—2=0

x= -3 or x=—-2 or x=2

Algebra 1
334  Worked-Out Solution Key

57.

58.

59.

60.

61.

62.

63.

64.

x=2 The length is 6 inches,

x+4=06 the width is 1 inch, and

x—1=1 the height is 2 inches.
(x + 8)(x)(x —2) =96

(x* + 6x — 16)x = 96
x4 6x2— 16x — 96 =0
x*(x +6) — 16(x + 6) = 0
x+6)@*-16=0
x+6)(x+4)x—4)=0
x+6=0 or x+4=0 or x—4=0

x=-6 or x=—-4 or x=4
x=4 The length is 12 feet,
x+8=12 the width is 4 feet, and
x—2=2 the height is 2 feet.

¥+ 2y —x =2y =x2(x + 2p) — (x + 2y)
= (x + 2> — 1)
=x+2y)x+ DHx—1)
8b> — 4b%a — 18b + 9a = 4b*(2b — a) — 9(2b — a)
= (2b — a)(4b> - 9)
= (2b — a)(2b + 3)(2b — 3)

452 — s + 125t — 3t = s(4s — 1) + 31(4s — 1)
= (4s — 1)(s + 37)

6x2 + 5x — 4

6(—4) = —24

—24=8(-3) and 8—-3=5
6x>+5x—4=6x"+8x—3x— 4
=2x(3x +4) — 3x + 4
=Gx+4H2x— 1)

10s®> + 195 + 6

10(6) = 60

60 = 15(4) and 15+4=19

10s®> + 195 + 6 = 105> + 155 + 4s + 6
= 5s5(2s +3) + 2(2s + 3)
= (25 + 3)(5s + 2)

120 = 13n + 3

12(3) = 36

36=—-9(—4) and —9—4=-13

1202 = 1Bn+3=12n> -9 —4n+3
=3n(n —3)— (4n — 3)
=(4n —3)3n — 1)

164* + 14a + 3

16(3) = 48

48 =8(6) and 8+ 6=14

164* + 14a + 3 = 164> + 8a + 6a + 3
=8a(2a + 1) +3Q2a + 1)
= (2a + 1)(8a + 3)
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65. 21w’ + 8w — 4
21(—4) = —84
—84 =14(—6) and 14 —6=38
21w + 8w — 4 = 21w? + 14w — 6w — 4
= Tw@w + 2) — 23w + 2)
= (Bw +2)(Tw — 2)
66. 15> — 31y + 10
15(10) = 150
150 = —25(—6) and —25—6= —31
1592 = 31y + 10 = 15)> — 25y — 6y + 10
=53y —5)—2@8y =9
=Gy =50y —-2
67. Rewrite the middle term as ab + ab and group the terms.

a®+2ab+b*=a*+ab+ab+b* Rewrite 2ab as ab+ ab.
= (a2 + ab) + (ab + b2) Group terms.
=a(a + b) + b(a + b) Factor each group.

= (a + b)(a + b) Distributive property.
= (a + b)? Simplify.

Problem Solving

68. Volume Radius® Height
(cubic = (square * (inches)
inches) inches)

264m =me 2+ 6
247 = 6712
0 = 6mr* — 24
0= 6m(r? — 4)

0=6m(r+2)r—2)
r+2=0 or r—2=0
r=-—2 or r=2

The radius cannot be negative, so the radius is 2 inches.

69. a. Volume Length Width Height
(cubic = (inches) -« (inches) < (inches)
inches)

= 4« w e (wHd

A polynomial that represents the volume of the
birdhouse is 4w? + 16w.

b. 128 = 4w(w + 4)
0 =4w? + 16w — 128
0 = 4(w? + 4w — 32)
0 =4(w + 8)(w — 4)
w+8=0 or w—4=0

w= —8 or w=4
The width must be positive, so w = —8 can
be discarded.

w=4
w+4=38

The dimensions of the birdhouse are 4 inches long by
4 inches wide by 8 inches high.

Volume Length Width Height
(cubic = (inches) -« (inches) < (inches)
inches)

1152 = Qw + 4)(w)(18 — w)
0= —2w* + 32w? + 72w — 1152
0= —2w*(w — 16) + 72(w — 16)
0=(w—16)(72 — 2u?)
w—16=0 or 72-2w=0

w=16 or w=0
When w = 16: When w = 6:
Height < Width Height < Width
18 —wiw 18 — wiw
18 — 16 # 16 18—6>6V

The solution w = 6 gives a height that is greater than the
width, so 6 is the correct value of w.

Length = 2w + 4 = 16
Width=w =6
Height = 18 —w = 12

The dimensions of the gift bag are 16 inches long by 6
inches wide by 12 inches high.

7. a.h=—497+ 3.9 + 1

0=—4.97+39+ 1

0=—(4.9%-39—1)

0=—-@9%+ 1)@r—1)

49t+1=0 or t—1=0
t=—0.2or r=1

The zeros are 1 and approximately —0.2.

b. The zeros are the times when /# = 0, or when the ball
touches the ground. A negative time does not make
sense in this situation, so ¢t = —0.2 can be discarded.
The pallino will land 1 second after being thrown.

.a Lety =225.

y = —10x> + 30x

22.5 = —10x* + 30x
0 = (—10x? + 30x — 22.5)(10)
0= —100x% + 300x — 225
0=—25(4x*>—12x +9)
0= —252x — 3)?

2x—3=0
_3_
x—2—1.5

When the robot’s height is 22.5 feet, its horizontal
distance from its starting point is 1.5 feet.

Algebra 1
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73.

b. The robot will be on the ground when the vertical
distance (y) is zero.

y=—10x% + 30x

0 = —10x* + 30x

0= —10x(x — 3)
—10x=0 or x—3=0

x=0 or x=3

The robot’s starting position is the origin, so x = 0
can be discarded. When the robot lands, it will have
traveled 3 feet horizontally.

a. Volume Length Width Height
(cubic = (inches) -« (inches) < (inches)
inches)

V=09 —h)ys@&+h)h
V=—h'+5h* + 36h
b. 180 = —h* + 5h* + 36h
0= —h*+ 5h* + 36h — 180
0= —h*h—5)+36(h — 5)
0= —(h—5)h>—36)
0= —(h—5)h+ 6)(h — 6)
h—5=0 or h+6=0 o h—6=0
h=5 or h=—6 or h=26
The height cannot be negative, so 4 = —6 can be

discarded. Possible dimensions:
h = 5; height = 5 inches
9 — h = 4, length = 4 inches
4 + h = 9; width = 9 inches
h = 6, height = 6 inches
9 — h = 3, length = 3 inches
4 + h = 10, width = 10 inches

c.
Surface Length ~ Width Length  Height
area =2.(n) < (in) +2.(@(n) . (in)
(Square
inches) ]
Height  Width
+2. (in) - (in)
Possible box 1:
S4=2(4+9)+24+5+25+9)
=72+ 40+ 90
=202
Possible box 2:
S4 =2(3 «10) + 2(3 + 6) + 2(6 + 10)
=60 + 36 + 120
=216

Box 1 has a surface area of 202 square inches;
Box 2 has a surface area of 216 square inches.

So, the box with the smallest possible surface area
should have the dimensions of box 1: height = 5
inches; length = 4 inches; width = 9 inches.

Algebra 1
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74. a. The surface area of a cube is six times the area of one

b. Volume of a cube = s

face of the cube. The area of one face of the cube is
s% where s = the side length.

A = 6s?
54 = 6s°
0= 65> — 54
0=6(s>—9)

0=06(s+ 3)(s — 3)
s+3=0 or s—3=0
s=3
The side length of a cube cannot be negative,
so s = 3 inches.

s=—3 or

3

When s = 3:
y =33
V=27

The greatest possible volume is 27 cubic inches. The
actual volume inside the cube may be less, depending
on the thickness of the plastic. The thickness would
cause the inside side length to be less than 3, so when
this length is cubed to find the volume, it would be less
than 27.

Mixed Review

75.

77.

79.

y 76. Y
1
-1 x 1
-1 X
N 78. v 1/
\\
\ /
1
-1 \\ X /1
\ 1 X
AN
Y 80. y
1
-1 x
1
-1 X
/
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81. y 82. y
1
//V
-1 ] x 2
|— -2 x
83. y 84. y
1 /=0
-1 X
1
-1 x
85 y 86 y
1 1
-1 x -1 x
. . 2—-0
87. Using the points (1, 2) and (0, 0): m = -0~ 2

y =y =mlx—x)
y—0=2(x—0)

y=2x
The equation of the line is y = 2x.
88. Using the points (3, 5) and (0, 0):m = >—0 =3

y _y1 = mx _xl)
5
y=0=36-0)
5
y=3x
The equation of the line is y = %x.

89. Using the points (4, 5) and (—1, 0):

__5-0 _§_1

M=4—Cn_5°
y_ylzm(x_xl)
y=5=1x—4)

y—5=x—-4

y=x+1
The equation of the lineis y = x + 1.

Quiz 9.7-9.8 (p. 613)
1. x2 = 400 = x> — 20 = (x + 20)(x — 20)
2. 18 — 3222 =2(9 — 162%)
=2[3% - (42)%]
=20 + 42)(3 — 42)
3. 169x% — 25y% = (13x)* — (59)% = (13x + 5y)(13x — 5)

4. —6n+9=n*-2mn-3)+3>=(@n-3)7
5. 1004’ + 20a + 1 = (10a)*> + 2(10a + 1) + 12

= (10a + 1)?

. 872 — 40rs + 5052 = 2(4r2 — 20rs + 255?)

=2((2F) = 2Q2r * 55) + (55))
=2(2r — 5s)°

7. 3x° — 75x% = 3x°(x? — 25) = 3x%(x + S)(x — 5)
8. 72s* — 852 = 85%(9s% — 1) = 85°(3s + 1)(3s — 1)
9. 3x* — 300x%y = 3x%y(x* — 100)

10.
11.

12.

13.

14.

15.

16.

17.

= 3x%p(x + 10)(x — 10)
a® = 4a* — 2la = ala® — 4a — 21) = a(a — T)(a + 3)
2h* + 2807 + 98h% = 2h(h? + 14h + 49)
= 20>+ 2(h + 7) + 77)
= 2h%(h + 7)

23— 422 — 162+ 64 = 22z — 4) — 16(z — 4)
=@z -4 -16)
=(@z—4)z—4)z+4)
=@z—4%z+4)

X+ 10x+25=0

x+5?%=0
x+5=0
x= -5
48 — 27m* =0
3(16 —9m?) =0
3(4 + 3m)4 — 3m) =0
4+3m=0 or 4-3m=0

-4 -
m 3 or m

Wl

w—w?—dw+4=0
wP—dw—w?+4=0
w(w2—4)—(w2—4)=0
W =4w-1)=0
w+2)w—=2)w—1)=0
w+2=0 or w—2=0 or w—-1=0
w=—-2 or w=2 or w=1
4P — 28x* + 40x = 0
4x(x?> — 7x +10) = 0
dx(x — 5)(x—2)=0

4x =0 or x—5=0 o x—2=

x=0 or x=5 or x=2

30 —6x* — 45y =0

332 —2x—15) =0

33 = 5)Ex+3)=0

3x3=0 oo x—5=0 o x+3=0

x=0 or x=5 or x=-3
Algebra 1
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18. ¥ = 121x=0

xx?2—121)=0

x(x+ 1) —11)=0
x=0 or x+11=0 or x—11=0
x=—-11 or x=11

19. a. Volume of a cylinder = mr?h = 87r?

b. 727 = 82
0 =8mr?— 72m
0 =8m(r* - 9)

0 =8m(r+ 3)(r—3)

r+3=0 or r—3=0
r=-—3 or r=3
A geometric length must be positive, so » = —3 can

be discarded. The radius of the cylinder is 3 inches.

Mixed Review of Problem Solving (p. 614)
1. a. Area = length « width = (w + 5) « w = w? + 5w
b. 150 = w? + 5w
0=w?+ 5w — 150
0=w+ 15w — 10)

w+15=0 or w—10=0
w=—15 or w=10
The width cannot be negative, so w = —15 can be

discarded. So, the width is 10 feet and the length is
10 + 5 = 15 feet.
2. a. Volume = length « width ¢ height
=@+ 9 —4)
= + 5x% — 36x
b. 180 = x* + 5x* — 36x
0=x>+ 5x* — 36x — 180
0 =x2(x + 5) — 36(x + 5)
0= (x+ 5> - 36)
0=(x+5)(x+ 6)x— 6)
x+5=0 or x+6=0 or x—6=0
x=-5 or xX=—6 or xX=06

Because x = 6 is the only positive solution, the width
is 6 inches, the length is 6 + 9 = 15 inches , and the
height is 6 — 4 = 2 inches.
3. a. Area = length « width = (x — 4)> = x> — 8x + 16
b. 100 = x> — 8x + 16
0=1x"—8x— 84
0=(x—14)(x+6)
x—14=0 o x+6=0
x=14 or x= -6
Length cannot be negative, sox = —6 can be
discarded. The side length of the original piece of
wood was 14 inches. So, the original area was X2 =
142 = 196 square inches.

Algebra 1
Worked-Out Solution Key

4. Sample answer:

A cannonball that is shot straight up from the ground
at 48 feet per second can be modeled using the vertical
motion model & = —16¢* + 48t

When & = 0:
0= —161(t — 3)
—16t=0 or ¢t—3=0
t=0 or t=3

These 7-values represent the times (in seconds) that
the cannonball is at height O ft, or on the ground.
Because ¢ = 3, it takes 3 seconds for the ball to return
to the ground.

5.a.h=—162+vt+s

h=—16t + 80t + 3

b.99 = —16¢* + 80f + 3
0= —16¢* + 80t — 96
0=—16(> — 5:+ 6)
0=—16(t — 3)(t — 2)
t—3=0 or tr—2=0

t=3 or t=2

The ball reaches 99 feet after 2 seconds,

c. Yes, the ball reaches 99 feet twice, once at t = 2
seconds and once at ¢t = 3 seconds.

6. a-|,/}| ____________ thn.

(h + 25) in. th="1)in.
b. Volume = length « width « height
= (h + 25)(h — 1)(h)
=13 + 24h% — 25h
c. 600 = i° + 24h% — 25h
0 = h® + 24> — 25h — 600
0 = h%(h + 24) — 25(h + 24)
0= (h + 24)(h* — 25)
0= (h+24)(h + 5)(h — 5)
h+24=0 or h+5=0 or h—5=0
h= —24or h=-5 or h=5

Because height cannot be negative, the height is 5
inches. The area of the top is the length (4 + 25) times
the width (& — 1). So, 4 =30 « 4 = 120

square inches.

7. No, the initial height of the ball is not given so there
is not enough information given to solve for # when
using the vertical motion model.
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8. Letv=0,5s=144,and 7 = 0:
h=—16+ vt +s
h=—16: + 144
0=—16(>-9)
0=—16(t+ 3)(r — 3)

t+3=0 or t—3=0
t= -3 or t=3

A negative solution does not make sense in this situation,
so ¢t = —3 can be discarded. So, it takes 3 seconds for the
ball to reach the ground.

9. y=—0.005x> + 0.6x
10 = —0.005x% + 0.6x
0 = (—0.005x> + 0.6x — 10)(—1000)
0 = 5x> — 600x + 10,000
0 = 5(x? — 120x + 2000)
0 = 5(x — 100)(x — 20)
x—100=0 or x-20=0
x =100 or x =20

The ball reaches a height of 10 feet twice, once 20 feet
away from the kicker and again 100 feet away from the
kicker. Because the ball hits the goal post on the way
down, the kicker must be 100 feet away from the

goal post.

Chapter 9 Review (pp. 616-620)

1. The greatest degree of the terms in a polynomial is called
the degree of the polynomial.

2. No, for a term to be a monomial it must have whole
number exponents. Because —1 is not a whole number,
2x~ ! is not a monomial.

3. A polynomial is factored completely if it is written
as a product of unfactorable polynomials with integer
coefficients. Sample answer: (x — 2)*(x + 3).

4. B; The polynomial 5x — 22 has two terms, so it is a
binomial.

5. A; The polynomial —1 1x° has only one term, so it is a
monomial.

6. C; The polynomial x> + x + 1 has three terms, so it is a
trinomial.

7. (9x + 6x° — 8x2) + (—5x3 + 6x)
= (6x3 — 8% + 9x) + (—S)C3 + 6x)
6x3 — 8x2 + 9x
+ —5x3 + 6x
x> —8x% + 15x
8. (7a3 —4a*> — 2a + 1)-%—((13 - 1) =7a° — 4a* — 2a + 1

10. 30> —4n + 1) — (8n* — 4n + 17)

302 —4n + 1 3n2 —4n + 1
—(8n% —4n + 17) + —8n  +4dn—17
—5n? - 16
1. (253 +8) — (=3s% + 75 — 5)
2s° +8 2s3 + 8
*(*3s3+7sf5) +3s3—7s+ 5
553 —7s + 13
12. (k> + 7k +5) — (2k* = 3K° — 6)
fk2+7k+5% -+ 7k+ 5
—(2k* - 348 —6) + —2k*+3K° + 6

+a° -1
8a> — 4a* — 2a

9. (1’ +3?—4)+ (V¥ —y+1)=11°+3» —4
+ y2—y+1

1> + 42—y —3

=2k + 31 — K2+ Tk + 11
13. (x2 = 2x + 1)(x — 3) = x%(x — 3) = 2x(x —3) + 1(x — 3)
B =3 —2%+6x+x—3
=x> =52+ 7x— 3

14. (2 + 5y +4)3y +2)

=123y + 2) + 593y + 2) + 43y + 2)

=3y3 + 22 + 1502 + 10y + 12y + 8

=33+ 1% + 22y + 8

15. x—4
X x+2
2x — 8

X — 4x
¥ —2x—8

16. (56> — b — 7)(b + 6) = 5b%(b + 6)— b(b+6)—1(b + 6)
= 5> + 300> — b* — 6b — Th — 42
=5b% + 297 — 13b — 42

17. z+ 8 18. 2a — 1
X z—11 X a-3
—11z — 88 —6a+3
22+ 8z 2¢ - a
22— 3z — 88 2¢> = Ta +3
19. 6n + 7 20. 4n— 5
X 3n+1 X Tn— 3
6n + 7 —12n + 15
181 + 21n 28n% — 35n
1872 +27n + 7 28n% — 47n + 15
21. 3x —2
X x+4
12x — 8
3x2 — 2x
3x2 + 10x — 8

22. (x + 112 =2+ 2(11x) + 1172 =x% + 22x + 121
23. (6y + 1> = (6)* + 2(6y) + 12 =36y> + 12y + 1
24, (2x — y)’ = (2x)% — 2Q2xy) + y? = 4% — 4xy + )7
25. (4a — 3)* = (4a)* — 2(12a) + 3% = 164> — 24a + 9
26. (k+7\k—T) =k -7 =k —49

27. 3s + 5)(3s — 5) = (3s)> — 52 = 9s%> — 25

Algebra 1
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28. 2a° +26a =0
2a(a +13) =0
20=0 or a+13=0
a=0 or a=—13
29. 32 —33t=0 30. 8x2—4x=0
31t — 11) =0 4x2x—1)=0
3t=0or t—11=0 4x=0 or 2x—1=0
t=0 or t=11 x=0 or x=%
31. m* = 9m
m’ —9m =0
mim—9)=20
m=0orm—9=0
m=9
32, 52 = =50y
5y2+50y=O
5p(y + 10) =0
S5y=0 or y+10=0
y=0 or y=-10
33. 214 = Th
2102 = Th =0
Th(3h — 1)=0
Th=0 or 3h—1=0
h=0 or h=%
34. 0> + 150+ 26 = (n + 2)(n + 13)
35. 5%+ 10s — 11 = (s — I)(s + 11)
36. b2 —5h—14=(b+2)b-17)
37. a’> +5a— 84 =(a— T)a + 12)
38. 12 — 241+ 135 = (1 — 9)(t — 15)
39. x2 +4x — 32 = (x — 4)(x + 8)
40. > +9p + 14=(p+2(p+7)
4. 2+ 8¢+ 15=(c + 3)(c + 5)
42. P — 10y +21=(y=3)(y—17)
43, 7x2—8x=—1
x> —8x+1=0
(Tx—Dx—1)=0
Tx—1=0 or x—1=0
x=% or x=1
44, 4n* +3="Tn
4n* —Tn+3=0
@n—3)n—-1)=0
dn—3=0 or n—1=0
n=%or n=1
Algebra 1
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45.

46.

47.

48.

49.

50.

51.
52.

3 +4s+4=28

3 +45—4=0
Bs—2)(s+2)=0
33 —=2=0 or s+2=0

62+ 13z=5

62+ 13z—=5=0

Bz—DRz+5=0
3z—=1=0 or 2z+5=0

1 5
Z—§ or Z__E
—47 = 18r + 18
0=47+ 18+ 18
0=202r+9r+9)
0=22r+3)r+3)
2r+3=0 or r+3=0
__3 - 3
r= ) or r=
9a° = 6a + 24

9q% — 6a — 24 =0

3342 —2a-8)=0
3Ba+4)a@—2)=0
3a+4=0 or a—2=0

a=—% or a=2

h=—168>+ vt +s
h=—16+ 46t + 6

0= —16+ 461 + 6

0= —2(82—23r—3)
0= —=2(8t+ 1)t —3)
8t+1=0 or t—3=0

_ 1 _
t= g or t=3

A negative solution does not makes sense in this
situation, so disregard —%. The ball lands on the ground
after 3 seconds.
Area = length « width
21 = 2w — D(w)
0=2w?—w-—2l
0=02w—"7w+3)

2w —=T7=0 or w+3=0
w=% or w= -3

The width cannot be negative, so disregard —3. The

length of the rectangle is 2w — 1 22(%) — 1 = 6 inches.

22— 225=2*— 152 = (z + 15)(z — 15)
a® —16y* = a®> — (4y)* = (a + 4y)(a — 4)

Copyright © by McDougal Littell, a division of Houghton Mifflin Company.
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Chapter 9, continued

53. 12 — 48n% = 12(1 — 4n?)

=12(1 — 2n)?)

= 12(1 + 2n)(1 — 2n)
54. x> + 20x + 100 = x> + 2(x * 10) + 10 = (x + 10)
55. 16p> —8p + 1 =(4p)’ —2(4p - 1) + 12 = (4p — 1)
56. —2)° + 32y — 128 = —2(3% — 16y + 64)
—2(y* = 2(y+8) + 8

= —2(y -8y
57. h=—161>+ vt + s

h=—168+ 16
0=—16/+ 16
0=-16(>—1)
0=—16(+ 1)(r— 1)
t+1=0 or t—1=0

t=—1 or t=1

A negative answer does not make sense in this situation.

The penny lands after 1 second.
58. ¢’ + 6a — 5a°> — 30 = a(a2 + 6) - 5(a® + 6)
= (a2 + 6)(a =5)
59.y2+3y+yx+3x=y(y+3)+x(y+3)
=+t
60. x> — 11X —x+ 11 =x*(x — 11) — (x — 11)
=@x—-1DK>-1)
=@x— 1D+ DHEx—1)
61. 55* — 12557 = 55%(s%> — 25) = 55%(s + 5)(s — 5)
62. 147n° — 3n® = 3n°(49n> — 1) = 3’ (Tn + 1)(7Tn — 1)
63. 22° + 222 — 60z = 2z(z% + z — 30) = 2z(z + 6)(z — 5)
64. > +5x> —x —5=x}(x+5) — (x + 5)
=@x+5x*-1)
=@x+5x+ DHx—1)
65. 2b° + 3b% — 8b — 12 = b*2b + 3) — 4(2b + 3)
=2b+3)b*—4)
=(2b +3)(b+2)b—2)
66. x> +x2 —6x — 6 =x*(x + 1) — 6(x + 1)
=@+ DE*-6)

Chapter 9 Test (p. 621)

1. a*— 4a+6
-3+ 13a+ 1

—2a*+ 9a+7

2. (5x2—2)+(8x3+2x2—x+9)
=8 +(5x2 +2x%) —x + (=2 +9)
=8 + Tx' —x+7

3. 1502 + 7n — 1
—(4n*-3n-28)

1502+ Tn—1
+ —4n*+ 3n+8
11n? + 100 + 7

IS

10.
1.

12.

13.

14.

15.

16.

17.

18.

19.
20.
21.

22.

(9% — 1162 + 2¢) — (—6¢% — 3¢ + 11)
=9¢% — 112 + 2¢ + 6¢% + 3¢ — 11
=9¢3 + (=11¢% + 6¢%) + (2¢ + 3¢) — 11
=9¢> —5¢%2 + 5¢— 11

224+ 9 6. 5m— 8
X z— 17 X Sm— 7
— 14z — 63 —35m + 56
2224+ 9z 25m® — 40m
222 — 52— 63 25m? — 75m + 56
(b +2)(=b%+ 4b - 3)

= —bXb+2)+4b(b +2) = 3(b +2)
=—b— 20> +4b* +8b —3b— 6
=—b*+2b*+5b—6

5+ Ty
X 11— 9y
— 45y — 63)?
5+ Ty
5 — 38y — 63)°

(232 = 3x + 5)(x — 4)
=2x%(x — 4) — 3x(x — 4) + 5(x — 4)
=2x3 — 8x% = 3x% + 12x + 5x — 20
=2x" — 11x% + 17x — 20
(5p — 6)(5p + 6) = (5p)* — 6> = 25p> — 36
(12 — 3g)? = 122 — 2(12 « 3g) + (3g)*
= 144 — 72g + 9¢°
(2s + 912 = (25)> + 2(2s * 99) + (9%)°
= 45 + 36st + 817
(1la — 4b)(11a + 4b) = (11a)* — (4b)*
= 121a* — 16b>
PH8x+T =+ Dx+7)
2n* = 1ln + 15 = 2n — 5)(n — 3)
=127 + 57 + 3 = —(122 — 5r — 3)
= —Gr+ DH@r—13)
2100425 =12 =250+ 5 = (-5
—3n% + 75 = =3(n* — 25)

—3(n+ 5)@n—15)

3x% 4+ 29x — 44 = (3x — 4)(x + 11)

X —49=x>-T=x+Dx-7)

2a* + 213 + 494% = aX(24% + 21a + 49)
=d’Qa + Na +7)

Y22 =81y —162 =Xy +2) - 81(y +2)

=(y+2)0(* - 81)

=+ +Ny -9
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Chapter 9, continued

23

24.

25.

26.

27.

28.

29.

30.

. 25a = 104>

0 = 104> — 25a

0 =5a(2a — 5)
Sa=0 or 2a—5=0

a=0 or a=

N

2122 + 852 —26 =0
Bz+13)(7z—2)=0
32413=0 or 72—-2=0

~ [N

z=—— or z=
3

x?—22x = —121
¥ =22x+121=0
¥ =2(11.x)+11?=0
x—11P%=0
x—11=0
x =11
a*—1la+24=0
(a—3)a—8)=0
a—3=0 or a—8=0
a=3 or a=38
2 +7t=60
2 +7t—60=0
(t+12)(r—5)=0
t+12=0 or t—5=0
t=—12 or t=5
4x% =22x + 42
457 —22x —42=0
22 = 11x—21)=0
22x+3)x—7)=0
2x+3=0 or x—7=0

__3 _
x=—3 or x=17

56b> +b=1

560> +b—1=0

@®—1)Tb+1)=0
8—1=0 or 7Tb+1=0

_1 __1
b—8or b=

n—121n=0
n(n? —121) =0
a(n + 1) — 11) =0
n=0 or n+11=0 or n—11=0

n=—11 or n=11

Algebra 1
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31.

32.

33.

a® + a® = 64a + 64
@+ a®—64a—64=0
a*a+1)—64(a+1)=0
(a+ Da®>—64) =0
(a+ 1)a+8)(a—8) =0

a+1=0 or a+8=0 or a—8=0
a= -1 or a=—8 or a=38

ah=—-16F+vt+s

h=—161 + 4t

b.0 = —16/* + 4t

0= —414t—1)

—4t=0 or 4—1=0

t=0 or t=%

The solution = 0 represents the time at the beginning
of the jump. The cricket will land back on the ground

in % of a second.

a. Area of poster 1 = Area of poster 2
GBw)(w) = 2w(w + 2)
3w? = 2w? + 4w

b. 3w? = 2w? + 4w
w2 — 4w =0
ww—4)=0

w=0 or w—4=0

w=4
Because the width cannot be zero, the width of poster
1 is 4 feet. So, the dimensions of the posters are:
Poster 1: 4 feet by 12 feet
Poster 2: 6 feet by 8§ feet

34. h=—16>+vi+s

35.

h=—167 + 225
0= —168+ 225

0 =152 — (41)?
0 = (15 + 4)(15 — 41)
15+4t=0 or 15—4r=0
1= -2 or =2 =375

A negative solution does not make sense in this situation,
15 . .
s0 1= —,~can be disregarded. The drop of paint reaches

the ground in 3.75 seconds.

a. Volume = length < width « height
=x+6)x—2)x—1)
=2 +4a—12)x— 1)
= x4+ 3% — 16x + 12

Copyright © by McDougal Littell, a division of Houghton Mifflin Company.
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Chapter 9, continued

b. 60 = x* + 3x? — 16x + 12
0=2x>+3x*— 16x — 48
0 =x*x +3) — 16(x + 3)
0= (x+3)x>—16)
0=(x+3)x+4x—4)

x+3=0 or x+4=0 or x—4=0
x=—3 or x=—4 or x=4

A dimension cannot be negative, sox = —3 and

x = —4 can be disregarded. Because x = 4 inches,

the dimensions of the box are 10 inches long, 2 inches
wide and 3 inches high.

Standardized Test Preparation (pp. 622-623)

1. Full credit; the solution is complete and correct, and the

reasoning is correctly explained.

. Partial credit; the solution is complete, but an algebraic

error was made resulting in incorrect solutions, and the
student incorrectly interpreted the solutions in the real-
life context.

Standardized Test Practice (pp. 624-625)
1. a. Whenv = 10and s = 0:

h=—162+vt+s
h=—160%+ 10¢
b.0 = —16¢ + 10¢

0= —2¢8t—5)
—2t=0 or 8—5=0
t=0 or t=%

The zeros of the function are 0 and % The zero t = 0
seconds means that the cat is on the ground at the start

o 5
of its jump, and the zero ¢ = 3 second means that the

cat lands back on the ground after% second.

. a. Volume = length « width « height

= (18 — w)(w)(w + 2)

—w + 16w? + 36w

b. 576 = —w® + 16w” + 36w
0= —w’+ 16w? + 36w — 576
0= —w(w — 16) + 36(w — 16)
0=(w—16)(36 — w?
0=(w— 16)6 + w)6 — W)

w—16=0 or 6 +w=20 or 6 —w=0

w=16 or

w=—6 or w=26

The width cannot be negative, so disregard —6. The
length of the tank is greater than 10 inches. If w = 16,
the length would only be 2 inches which is less than
10. If w = 6, the length would be 12 inches, which is
greater than 10. So, the width must be 6 inches, the
length 12 inches and the height 8 inches.

cah=—162+vt+s

Letv=36ands = 5.
h=—160%+36t+5

b.

. a.

25 = —161" + 36t + 5
0= —16£> + 361 — 20
0= —4(4* — 9t + 5)
0= —4(4t—5)(t—1)
4t —5=0 or t—1=0

_5 _
t—4 or t=1

The ball reaches a height of 25 feet twice, after
1 second (on its way up), and after% seconds (on its
way down).

Because the pencil falls, its initial vertical velocity is
0 feet per second.

h=—16>+vt+s

h=—168>+4
0=—16/+ 4
0=—4(4%-1)
0=—4Q2t+ )2 — 1)
2t+1=0 or 2t—1=0
=L =)

A negative solution does not make sense in this
. . . 1 J
situation, so disregard 5 The pencil hits the ground

after % second.

The number of foreign language students can be
modeled by the percent (p) times the total number of
students enrolled (S).

n = number of foreign language class students
n=Sep
= (27.5x% — 336x + 12,400)(0.008x + 0.336)
= 27.5x%(0.008x + 0.336) — 336x(0.008x + 0.336)
+ 12,400(0.008x + 0.336)
=0.22x° + 9.24x% — 2.688x> — 112.896x + 99.2x
+ 4166.4
=0.22x> + 6.552x> — 13.696x + 4166.4

. For 2000, let x = 15.

n = 0.22(15)° + 6.552(15)* — 13.696(15) + 4166.4
= 6177.66

In 2000 there were about 6,177,000 public school
students enrolled in a foreign language class in the
uUs.

Area = 16x + 8x — x?

80 = 24x — x*

0=24x — x> — 80

0= —(x* — 24x + 80)

0=—(x—20)(x—4)
x—20=0 or x—4=0

x =20 or x=4

Reject x = 20. The width of the paths will be 4 feet.

Algebra 1
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Chapter 9, continued

b. The solution x = 20 does not make sense in this
situation because a width of 20 feet would be greater
than the largest dimension of the garden.

7. The tunnel width at the base is the distance between the
zeros of the function.

y=—0.2x(x — 20)

0= —0.2x(x — 20)

—02x=0 or x—20=0
x=0 or x =20

The zeros occur at x = 0 and x = 20. The distance
between the zeros is 20, so the tunnel is 20 feet wide at
its base.

8. D; 25x% — 144 = (5x)* — 122 = (5x — 12)(5x + 12)
9. D;(x + 4)(x — 12) =0
x+4=0 or x—12=0
x=—4 or x=12
The solutions are —4 and 12.
10. A;  x*—26=1Ix
¥ —1lx—26=0
x—13)x+2)=0
x—13=0 or x+2=0
x=13 or x=-2
The solutions are —2 and 13.
1. x? —20x + 100 = 0
x2=2(10+x) + 10> =0

x—=10°%=0
x—10=0
x=10

12 (x + 3% =x>+2(x+3)+3%=x>+6x+9
So, b = 6.

13. 6x* — 3x? + 10x is a polynomial of degree 4 because the
greatest degree of any of its terms is 4.

14. f(x) = 4x* — 36
0=4(x*>-9)
0= 4(x + 3)(x — 3)
x+3=0 o x—3=0
x= -3 or x=3

The zeros of the function are 3 and —3. The greater of
the zeros is 3.

15. Area = length - width
28 = (w+ 3)w
0=w?+ 3w — 28
0=+ T(w—4)
w+7=0 or w—4=0
w=—7 or w=4

A negative width does not makes sense, so the width of
the rectangle is 4 inches.

Algebra 1
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16. Letv = 0 and s = 144.
h=—168>+ vt +s
h=—16*+ 144
h=—16(* - 9)
0= —16(¢ + 3)(r — 3)
t+3=0 or t—3=0

t=—3 or t=3
A negative solution does not make sense in this situation,
so disregard + = —3. The pine cone lands on the ground
after 3 seconds.
17. a.
x|0|1[2]3[4]|5
y|0|5(8[9(8]|5
b. y
10
9
8
ECl [\
£
2.
240 \
2l \
] [y=x2+6x| \
W
012345 6x
Horizontal distance
(feet)

c. From the graph, it appears that the width of the base is

6 feet.

Check: 0 = —x? + 6x
0=x(—x+6)
x=0or —x+6=0

x=06

The distance between the zeros is 6, so the width of
the base is 6 feet.

d. From the graph, it appears that the arch reaches a
height of 9 feet at only one point, its maximum.

Check: 9 = —x* + 6x
0=—x*+6x—9
0=—-(>—6x+9)
0=—(x—3)
x—3=0
x=3
Because the only solution is x = 3, then the arch

reaches a height of 9 feet only once, at a horizontal
distance of 3 feet.

hin.

(16 — h) in.

(h+ 4)in.
b. Volume = length « width « height
(h + 4)(16 — h)(h)
= —h® + 12K + 64h
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Chapter 9, continued

c. 768 = —h* + 12h% + 64h
0= —h + 12K + 64h — 768
0= —h*h — 12) + 64(h — 12)
0= (h— 12)(64 — i?)
0=(h— 12)8 + h)8 — h)
h—12=0 or 8+h=0 or 8—h=0
h=12 or h=—8 or h=28

The height cannot be negative, so disregard # = —8.
Two sets of possible dimensions are:

Box 1:
Length =h +4 =12 in.
Width = 16 — & = 8 in.
Height = 7 = 8 in.
Box 2:
Length =4 + 4 = 16 in.
Width = 16 — h = 4 in.
Height = 7 = 12 in.
d. Surface area = 24w + 2wh + 2Lh
Box 1 surface area
=2(12+8) +2(8 + 8) + 2(12 + 8) = 512 in.?
Box 2 surface area
=2(16 » 4) + 2(4 » 12) + 2(16 + 12) = 608 in.”
The dimensions 12 inches by 8 inches by 8 inches result
in a box with the least possible surface area.
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