CHAPTER 5

Think & Discuss (p. 247)

1. about 1900 ft

2. about 22 sec; Sample answer: The graph charts the lava
fragment in the air from its initial point at zero until there
are no longer fragments in the air at 22 sec.

Skill Review (p. 248)

1. 3x = 5=0 24x + 24 = 12 3.2x+1=—x+7

3x =15 4x = —12 3x =6
x=§ x=-3 x =
4. y 5. ‘ y‘
AN ;1 1 x
\Nly=56-x T
N
\ X
-1 1 3x—2y=12
1
N HEEN
6. TN P 7 y
o
-1 1 x =|x|+2
—1 —(0,2)
L
\
S X
RN
8 y 9 ¥
1
y=lx-3k S :
1
(=1, -4)
-1 1 (3,0)] x
RN |
y=-2[x+1]-4
N T[T
Lesson 5.1

Activity (p. 29)

1. 2.

3. (0,0); x =0 4. The graph opens up if a > 0, the graph
opens down if a < 0.
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5.1 Guided Practice (p. 253)

1. parabola 2. Up; since a = 3 and is greater than 0, the
parabola opens up.

3. intercept form

4. y 5. \ 7
\ [
\ / \l
y=x2—4x+7 \ |
(2,3) \ l]x
L y=2(x+1?-4
[ ]
1 x (=1, -4)
1 - | L |
L yx=2 x= 1
6. x=-05}1y
[ [!
(0.5, 2.25) 4
I
’y:—(x+2)(‘x-+‘—1)‘ mk
I X
[
(]
¥
7. y
3
L 1
Y- e 23130
‘ 1x
-1
Jlx=-3 \
8. y ‘
(4, 6)
y=—z(x—42+6
/ \
/ \
L \
/1 \ X
R x=4 |\
S p 1 f
=N EH x
& wnyme
\ ! /=EX(X*3)
1
\ll/
|
.("I.S‘ 7‘5.6‘25‘1
1
px=151 |
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Chapter 5 continued

0. y=(x+ )(x +2) 1M. y= —2(x + 4)(x — 3)

y=x2+3x+2 y=-2+x—-12)
y=—2x*—2x+24
12. y=4x - 12 +5 13. y=—-(x+2?2-7
y=4*—-2x+1) +5 y=—(>+4x+4) -7
y=4x> —8x+9 y=—x—4x— 11
14. y = —3(x — 6)(x — 8)
y = —3( — 14x + 48)
y=—32+ 7x — 24
15. y =3(x — 9> — 4
y =302 — 18x + 81) — 4
y =32 — 12x + 50
16. males: x =% = 71.4°F; females: x = 192(??1;198 = 73°F

5.1 Practice and Applications (pp. 253-255)

17.C 18. A 19. B
20. [N Pdxd
\ |
\ |
\ /
y=x2—-2x—-1
\[ i/
-1 x
7i‘71
| 1, -2)
21. v} f
\ /
\ |
\
y=2x2—12x+ 19
! 3, 1)
1 ‘ x
RN
22. y x=2
\
(2,2)
L, y=—x2+4x—2
T :
[ \
' \
23. ]
x=0
(0, 5)
[1\ly=-3x2+5
[ \\
1 x
1
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24.

25.

26.

28.

29.

30.

31.

27. b

—1)

y=(x—12+2

1 y=—(x—2)

5)

12 + 3/
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Chapter 5 continued

32. v R [ If 41. y= —3(x — 7)(x + 4)
=4
! \(2,0)X / y = =302 = 7x + 4x — 28)
1 \ /(6,0) x y=—3x>+9x + 84
42. y = (5x + 8)(dx + 1) 43. y=(x +3)2+2
W y= - 21x—6) y=20+ 32 +5c+8  y=(2+6x+9) +2
L4 y =20x*> + 37x + 8 y=x>+6x + 11
33. R 4. y = —(x — 5 + 11
\l ’(1 0) y:—(x2—10x+25)+11
(—1,0)\ | x y=—x*+10x — 14
\i/ 45. y = —6(x —2)* -9
y=4x+ 1)x—1)
o -a || y=—6(x2—4x+4)—9
L 4x=0 y = —6x2 + 24x — 33
34. XT _‘4 y 46. y = 8(x + 7)2 — 20
y= ‘—(X+‘3)()‘(+ 5) (_4'—‘” i y = 8()62 + 14x + 49) — 20
— g2
—~ 775,03 3o y = 8x*+ 112x + 372
/ . 47. y = —(9x + 2)? + 4x
y = —(81x% + 36x + 4) + 4x
/ \ y = —81 — 32 — 4
35. \\ x= —‘2.5? y // 48. y = —(x + 6)(x + 3)
! y = —1(2+ 9x + 18)
I
\ i1.0) / y=—52 —2lx — 42
40N _ 1/ 49, y = 3@8x — 12 -3
= Tk e L ' 2;( o 3
T AT y =3(64x = 16x + 1) — 3
| (~25,-075/ 4] | y= 3002 — 8x— 1
36. ’ f y=; —;%();(—‘3)(%‘2) 50. a. b.
! 0.5,3.125)
I
1
1 |
1 (3, 0)
NN :
/=20 \
| | {ix=05 \
37. Yhx= As ¢ increases, the graph moves upward. The graph
| moves left as b increases.
(1, 3)
} )}= —3x(x—2) 51.
\ | o0
(0, 0) (2,0) 75
_1_1 il g 70 N
B EE £ N\
K} \ 2 60 /
= 3 55 \
38. y=(x+5(x+2) R \
@ 5
y=x+5x+ 2+ 10 g |/ \
S
y=x>+7x+ 10 40}
0
39. y=—(x +3)x—4) 40. y = 2(x — 1)(x — 6) 0 1 2 3 4 5 6 =
Speed (thousands of revolutions per minute)
y=—(%+3x — 4x — 12) y=2(x>—x — 6x +6)
y=-—x+x+12 y =22 — ldx + 12 About 3093 rev per min; 74.68 foot-pounds
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Chapter 5 continued

All rights reserved.

52. width = 160 ft 61. 6x = 18 — 48 62. 20x —5=2x+6
height = 1.5 ft 6x = —30 18x =11
53. . x=-5 x=13
90 — 24 11
- v 63. 0.6x = 0.2x + 2.8 64. 3'5)6470)‘ =5
i 0.4x = 2.8
E 60 Hx _ 11
S 50 x=17 40 2
g 40 x =20
8 30
£ 20
T
s 75 10 1 0 x
Speed (meters per minute)
Sample answer: The energy use decreases until about 90
meters per minute and then increases.
54. width = 6 ft
height = 2 ft
—-214
.a x= ~ 14
58 2. x = Ty T 4%
y=—0.761(14)> + 21.4(14) — 94.8 = 56 cm? per gram
—17.7
b. x =— 1304 13.6%
y = —0.652(13.6)> + 17.7(13.6) — 76.0 = 44 cm? per gram
Volume of Popcorn d. Sample
T T T T LT T T 1] answer: Hot-
g 0] y=-0761x2+214x- 948" air popping
SE S0 d
S5 .0 J produces a
23 3 ] N greater vol-
gg 20 y = —0.652x* + 17.7x — 76.0 ume than hot- (6.0.01
& 10 oil popping. ! t
089 10 11 12 13 14 15 16 17 18 68. .
Moisture content (0,0, 12)
(% of weight)
= — h)? = — _
56. y = alx — h)> + k y=alx—px—q) ax+ay+z=12
y=ax®>—2xh + k) +k y=al®—xp—xq+ pq) o
y=ax’> —2axh + ah®> + k y=ax> — ax(p + q) + apq — kL
(4,0, 0 42+ y
1
Fory = ax?> — 2axh + ah®> + k,a = a and b = —2ah. +
b 4 S
Then x = —— (the x-coordinate of the vertex) \
2 2a 69.
272h.Fory=axz—aqx-l-apq,a:aand
a
b .
b= —alp + q). Thenx = — _271 (then x-coordinate of the
—ap+q _pFyq
rtex) = — = :
vertex) 2a )
5.1 Mixed Review (p. 255)
57.x —2=0 58. 2x = —5
x=2 x=—-25
59. —4x = 28 60. 4x = —8
x=-=17 x= -2
Copyright © McDougal Littell Inc. Algebra 2
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Chapter 5 continued

70. z
(0,0, 14)
2x+7y +3z=42
4
x\(0, 6, 0)

-—t—t—+
>
QL/M
)
1
i
X

2 1
73.A—[3 _J,detA— -8 -3=-11

;-
2 —4] -—20-2
Y=o T T2
;3
= 32 :4_15:1
YT 11
2,1
74. A = B _1(2)};detA= 14+ 10 = 24
‘—15 —10‘
O e B e R
24 24
‘7 —15‘
_ ol —esrus
Y 24 24
(=5,-2)
Algebra 2
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5 2 2
75. A = 3 1 -6/
-1 -1 -1
detA = (=5+12—6) — (=2 + 30 — 6) = —21
4 2 2
-4 1 -6
-1 -
x 21
_(—4—12+8)—(2+24+8)_—8—34_2
21 21
5 4 2
3 -4 —6
B
Y 21
_(20+24+6)—(8-30-12) _50+34 _
21 21
5 2 4
31 —4
R
< —21
_ (G812~ (-4+20+6) _1-22
21 21
(2,-4,1)
1 3 1
76.A=|-1 1 1}
2 -7 5
detA=(5+6+7) —(2—7—15 =18 + 20 = 38
5 3 1
71 1
28 -7 s
38
_(25+84-49) - (28-35+105) _60-98 _
38 38
15 1
-1 7 1
2 28 s
Y 38
_(35+10-28)~ (14+28-25) _17-17 _
38 38
1 3 5
-1 1 7
2 -7 28
< 38
_ (28442435~ (10-49-84) _ 105+123 _
38 38
(—1,0,6)
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Chapter 5 continued

77.

78.

2 -3 -9
A=1|6 I -1}
9 -2 4

detA = (8 + 27 + 108) — (=81 + 4 — 72)
= 143 + 149 = 292

11 -3 -9
45 1 —1
L6 -2 4
292
_ (44 + 168 + 810) — (—504 + 22 — 540)
292
_ 1022+ 1022
292
2 11 -9
6 45 —1
1o 56 4
Y 292
_ (360 — 99 — 3024) — (—3645 — 112 + 264)
292
—2763 + 3493
=, =28
2 -3 11
6 1 45
o -2 56
¢ 292
_ (112 — 1215 — 132) — (99 — 180 — 1008)
292
_ 123541089 —146
292 292 :
(7,2.5, —0.5)
2-7_1 = liftperhr

14 14 14

Lesson 5.2

5.2 Guided Practice (p. 260)

1.

Sample answer: numbers where the value of the function
is zero

. The x-term is negative and its absolute value is greater

than the absolute value of the constant term.

. The student did not set the factors equal to zero.

XX +4x+3=38
X+4—-5=0
x—1Dx+5=0
x—1=0 x+5=0

x=1 x= -5

2 —x—2=Kx+ 1Dkx—-2)
22+ x—3=2x+3)x—1)
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© 0 N o

12.

14.

16.

18.

20.

22.

X—=16=(x—4)(x +4)
V+2y+1=>G+ Dy +1)
pPPApt+a=p-2p-2)
¢ +q=qlg+1)

.x=-3 x=1 M. x—4Hx+2)=0
x—4=0 x+2=0
x=4 x=-=2
Bx+1Dx+3)=0 13. 4> —-1=0
3x=—-1 x=-3 Qu-—1DQRu+1)=0
x=—% 2u=1 2u=-1
il =l
vV =14 4+49 =0 15. 5w? — 30w = 0
V=70 —-7=0 Swiw —6) =0
v="17 w=0w=6
y=(x—-1kx—-5); 17. y = (x + 2)(x + 4);
1,5 —-2,—4
y=—=1k+1); 19. y = (x + 5)%
1, —1 -5
y=2x—4x+3); 21.y=0Cx—2)(x—2);
4,-3 22
(2x + 12)(2x + 8) — 96 = 96
4x% + 40x = 96

42 +10x —24) =0
4x+12)x—2)=0
The width of the border is 2 ft.

5.2 Practice and Applications (pp. 260-263)

23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

X+5x+4=x+4Hx+1)
X4+ +14=x+7x+2)
X4+ 13x+40 = (x + 5)(x + 8)
X—4x+3=x—-3)x—-1)
X2=8+12=x—-6)(x—2)
x> — l6x + 51
a2 +3a—10=(a+5)a—2)
b2+ 6b—27=(b+9)b—23)
2+ 2c—80=(c+ 10)(c — 8)
pPP=5Sp—6=0p-06)p+1)
q* —7q — 10
P=14r—=72=(r—18)(r + 4)
224+ Tx+3=2x+ 1)(x + 3)
3x2 + 17x + 10 = (3x + 2)(x + 5)
8x2 + 18x + 9 = (4x + 3)(2x + 3)
Sx2—Tx+2=05x—-2)x—1)

cannot be factored

cannot be factored

Algebra 2
Chapter 5 Worked-out Solution Key




Chapter 5 continued

39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.

67.

69.

71.

73.

75.

77.

6x> — 9x + 5 cannot be factored

1062 — 19x + 6 = (5x — 2)(2x — 3)
3k + 32k — 11 = Bk — 1)(k + 11)
11m? + 14m — 16 = (11m — 8)(m + 2)
18n2 + 9n — 14 = 3n — 2)(6n + 7)
Tu* —4u—3 = Tu+3)u—1)

1202 —25v —7=0CBv—T7)4v + 1)
4w? — 13w — 27
X2—=25=(x—5x+)5)
XA+ 4=(x+2)?

X2 —6x+9=(x—23)?2
47”2 —4r+ 1= (2r — 1)?
952+ 125 + 4 = (3s + 2)?
1612 — 9 = (4t — 3)(4t + 3)

cannot be factored

49 — 100a? = (7 — 10a)(7 + 10a)
25b%* — 60b + 36 = (5b — 6)?

81c% + 198¢ + 121 = (9¢ + 11)?
524+ x—2)=5x+2)x—1)
209x2 — 1) =2(3x — )Bx + 1)

3(x% + 18x + 81) = 3(x + 9)?

42y — Ty — 15) = 42y + 3)(y — 5)
7(16a> — 24a + 9) = 7(4a — 3)?

u(u + 7)

6t(t — 6)

24+ 2y —1=—(v—1)?

2 + 6d — 8)

x—4Hx+1)=0 66. (x + 11)(x +8) =0
x=4x=-1 x=—-11 x= -8

BGx—3)x—2) =0

68. (4x —5)2x+1)=0
5 1

x:%xZZ X=3x=—3
(k+122=0 70. Bm — 52 =0
k=—12 m:%
On—4)O9n +4) =0 72. 4a(10a + 1) = 0
n:gn:—g a:Oa:—]]T)
-3b+35)b—-6=0 74 X*>+9x+20=0
b=-5b=6 x+4dHx+35=0
x=—4x=-5
16x> = 8x+1=0 76. pP—49=0
(4x—12=0 p-7Tp+7=0
x=; p=T1p=-1
32 -5y —-8=0 78. —5¢°+11g—2=0
By =8 +1=0 —(5g—1)(g—-2=0
y=5y=-1 g=35q=2
Algebra 2
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79.

80.

82.

84.

86.

88.

89.

90.

91.

92.

94.

w2+ 12w + 36 — 3w — 36 + w? =

y = =2~ 1)
2,1

y =+ 7 =5
-7.5

2w? 4+ 9w =0
ww +9) =0
WZOW:—%

81. y=(x+4)(x + 3);
—4,-3

83. y=(x—2)x + 2);
2, =2

y = (x + 10)% 85. y = x(x — 3);

—10 0,3

y=3(x*—4x —5) 87. y=—(x — 8)%

y=3(x =5+ 1); 8

5 —1

y=02x— D —4);

5.4

am+n=0
mn =9

b. If m + n = 0, then m = —n. Substituting in mn = 9,
(=n)(n) =9, —n? =9, and n> = —9. There is no
such number such that n2 = —9. Therefore, x2 + 9 is

not factorable.
4 + 20)(5 + 2x) — 20 = 10
20+ 8 +4x>—20—-10=0
43 + 18x — 10 =0
2x +10)2x—1) =0
x=3
0.5 ft
(375 + x)(240 + x) — 90,000 = 40,500
x> 4+ 615x — 40,500 = 0
(x — 60)(x + 675) =0
x =60
60 ft
x>+ 3x = 40 93.
X2 +3x—40=0
x—5x+8 =0
x=135
13x2 —x) =22 95,
32 —x—44=0
Bx+ 11)x —4) =0
x=4

2x*> + x = 105
22+ x—105=0
2x+ 15(x—-7) =0
x =17
16x +2)(x) = 114
32+ x—114=0
Bx+19)(x—6)=0
xX=06

Copyright © McDougal Littell Inc.
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Chapter 5 continued

96. a. Sample answer: The area of the rectangle in the dia- 102. C
gram equals the sum of the areas of its parts. The area =2 —2)=x2—4x+4+2+4dx+c
of the rectangle also equals the product of the lengths

of its sides. So, 2% + 5x + 6 = (x + 2)(x + 3). 103. 227 — 11x + 16 = & — 3x
b. x 111 =8 +16=0
x—4Hx—-4)=0
* x=4 D
: 104. 0=3(4)+ b4) — 8
1 8 — 48 =4b
1 —40 = 4b
XA+ Tx+12=(x+3)x+4) -10=1»
97. 1500 — (30 — 2x)(50 — 2x) = 375 B
1500 — (1500 — 160x + 4x?) — 375 =0 105.
—4x> + 160x — 375 =0
—2x=52x =75 =0 Y, x-2
x =125
The border width is 2.5 ft. x—4
98. 60x — x> = 800 X2=(x—42+ (x—2)?
— (x> — 60x + 800) = 0 R=x2—-8x+ 16+ —4x+ 4
—(x—20)(x —40) =0 0=x*—12x+ 20
x =20 0=(x—2)(x—10)
20 ft by 40 ft x=10
99. R = (200 — 2x)(60 + x) The door is 8 ch'ih by 6 ch'ih.
R = —2(x — 100)(60 + x)
5.2 Mixed Review (p. 263)
100, —60
100 -6 106. |x| =3 107. |x— 2| =6
2 x=3orx=—3 x—2=—-6orx—2=6
To maximize revenue, charge $80. Maximum revenue is x = —4or x=3
$12,800. 108. |[4x — 9| =2
100. (70 + 5x)(680 — 20x) = R 4x—9=—-2 or dx—9=2
—100(x — 34)(x + 14) = R dx = 7 or dx = 11
34,14 x =175 or x =275
M-14_ 109. |—5x + 4| = 14
2 —5x+4=—14 or —=5x+4=14
~100(=24)(24) = K ~5x=-180or  —5¢=10
. $57,600 = R . x=36 or x= =2
e canns b SV bt [7 3 ;i
00, y= — 001962 + 1.37x 11. x+1] <3 112 [2x — 5] < 1
137 -3<x+1<3 —1<2x—-5<1
*=)o00196) = “4<x<? 4<2<6
y = —0.0196(35)? + 1.37(35) 2<x<3
y =24
Big Bertha could fire a shell about 70 miles with a
maximum height of about 24 miles.
Copyright © McDougal Littell Inc. Algebra 2
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Chapter 5 continued

13, |x — 4] >7

x—4<—=Torx—4>7

x< —3 or

114. ‘%x + 1’ >2

%x+1S720r %x+1

1 _
x < =3 or

x< =9 or
115. y
3
y=x+1
1 x
=1
117. y
1
HENEY x
y=3x—-5
/
119. y
x+y=4
1
;11 1 x
N
121. y
X 1
-1 1x
=1
|
3x+4y=-12
LT TN
123. T[]
y=2
1
-1 1 x
-1
125. [] y
x=-1
1
1 x
—1
Algebra 2

x> 11

\Y

1
3X
X

1

-y
o

118.

120.

122.

124.

126.

\%
NS}

\%
%)

Y]]
y=-2x+3
1
-1 1 x
1
y
\ El
y=—5x+
\
1
\
S
REREN
Yy
1
-1 1 x
1
2x—y=6
HERRE
—5x + 3y =15
/
1
711 1x
NN
y
1
-1 1 x
=1
y=-3
| |
y
xX=4
1
-1 1 x
1

Chapter 5 Worked-out Solution Key

127.

129.

131.

132.

133.

134.

135.

Vbl 128 (W
\ II
1 X
\ AY_I |
1 x y=‘x2—5
y=x2-2
(0, —2) \
| | {x=0 (0, -5)
‘ ‘ x=0
an 1830\ S
x=0
(0,3) | 2 X
y=-x2+3 \ /
JARAY y=(x+12-4
SN x (-1, —4)
] ]
/o \ x=-1
y x=2
||
ey = - 221
!/ \
y \
x==3} | [ p
| | k=37
y=-3(x+32+7
[\
Fr
| TN
IRENIRE
N y /
1
0, -1) y‘=2x2—1
|
x=0
7{ x=4
\ /
MAY JAREE
\ /
=Yy _2)2 _
@ ey YA e
yf T 136. x+y=22
(1, 22
U2 2x + 3y = 50
1
/qp\y=**(x+1)( -3)
1 2022 —y) + 3y =50
44 — 2y + 3y = 50
-1
| \ y==6
FLd gx=1\

You can take the bus
only 6 times.

Copyright © McDougal Littell Inc.
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Chapter 5 continued

Lesson 5.3

Activity (p. 264)

1. a. /36=06 b. V/8=2/2=28
V4 J/9=6 V2 J4=2/2=28
c. J30=55
J3J10=55
1. a.—c. Sample answer: /ab = \/E . \/B
4 2 25
2. a 0" 3 b. 3= 3.5
Vi_2 N
NCERE V2T
19
c 7= 1.6
Y19 16
V7
a_a
2. a—c. S It : - =
a.—c. Sample answer PN

5.3 Guided Practice (p. 267)

1. Sample answer: to eliminate a radical from the denomi-
nator of a fraction

2. Sample answer: The product property says that the
square root of a product equals the product of the square
roots. The quotient property says that the square root of a
quotient equals the quotient of the square roots.

3.2:1;0 4. J7-7=7 5. J4-3=2.3

6. V/5:-9=3/5 7. /3-/3-9=9
s Jl0ot o VT g 3
55 V33 3 J3-J/3 3
11.%:@ 12. > =64 13. x> =25
x = =8 x =45
14. 4x*> = 16 15. X2 =12
2 =4 x=+2/3
x =2
16. (x — 1> =10 17. (x +8)>2 =28
x—1=%+J10 x+8=x27
x—im-i-l x=i2ﬁ—8
18. h=—162+ 50
0= —162+ 50
—50 = — 167
JE=
1.8 sec =t

Copyright © McDougal Littell Inc.
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5.3 Practice and Applications (pp. 267-269)

19. /3-3-2=3/2 20. J2-2-2-2-3=4/3
21. /3:3-3=3/3 22. J/2-2-13=2/13

23. J/9-2-4=6/2 24 J25-7=5/7

25. /49 -2=7/2 26. V121 -5 =115
27.2-7=14 28. J4-2-/2=4

29. V/3:-/3-4=6 30.3/4-5-6/5=180

3. J4-3-/2=2/6 32. /2-3-/2-5=2/15
33.4/3-/3-7=12J7

J1 1
3. /2-2-2-/2-3-/3=12 35 ===
Jo 3
J J 1
36. A 2 37. V36 _6 3g. Y100 _ 10
49 7 25 5 81 9
9, M3 _ N3 o ML V1L V7553
/e 4 © /64 8 V36 6
42 V40 _2/10 43 23 23
" /169 13 /33 3
s 5/17 517 45 J6 ﬁ: 30
17 - J17 17 U505 5
16 V144 - /11 1211 . V1-V2  J14
EEVATIREVAT 11 BNCENG 4
18 V18- V13 3V26 49 J45 - /2 _3J/10
/13- V13 13 U322 8
50. 7~270:¥ 51. x* = 121 52. x> = 90
x =11 x=+3/10
53. 322 = 108 54. 2x% = 36
x2 =136 x2 =18
x = =*6 x=+3J2
55. —x2 = —175
x2 =175
x=iS\/§
56. 10u? =
6
2 — 2
“ =70
10 5
v P _
57. 5= 12 58. (o =10
v =12-25 pP2=8-10
v=+10/3 p=+4U5
Algebra 2

Chapter 5 Worked-out Solution Key




Chapter 5 continued

59.

61.

62.

63.

64.

65.

67.

e
L =7 :
) 7 60
q* = 144
q =12
42 +2x+1)—100 =0

45> + 8x + 4 — 100 =0
43 +8x — 96 =0
402 +2x—24) =0
4x+6)x—4) =0
—-6,4

—3(x+2)2=-18
(x+22=
x+2=4_r\@
x=—2i\@
-2-J6,-2+ V6
5(x = 7)> =135
(x=72=27
x—7=i3ﬁ
x=7i3\/§;
7+3V3,7-3Y3
8(x +4)2=09
9
x+4== 3
x=—4i¥;
32 32
V-
2(a — 6)> =98 66.
(a —6)> =49
a—6==7
a=6=x7,
13, —1
(2r =572 =381
(2r —5) =+9
2r=5=+9
r:519.
5
7,2
Algebra 2

202 —6x+9)—8=0
20> = 12x+ 18 =8 =10
22— 12x+10=0
202 —6x+5) =0
20— Dx—=35)=0
1,5

(b — 8)2 =28
b—8=+2.7
b=8+2J7;
8 +2/7,8 27

Chapter 5 Worked-out Solution Key

68. (s + 1)2—24 =75

(s + 1)2=199
s+ 1==+3/11
s=—1+3J/11;

-1+ 3J11, -1 —-3J11

69. 0= —162+ 177

1682 = 177
V177
p =210

4
t = 3.3 sec

70. a. h = — 16/ + 20
b.

t| 0] 01 0.2

0.3 04 (05| 06

h | 20| 19.84 | 19.36

18.56 | 17.44 | 16 | 14.24

t 0.7 0.8 | 09

1.0] 1.1 1.2 1.3

h| 1216 | 976 | 7.04 | 4 | 0.64| —3.04 | —7.04
t 1.4 1.5
h|—1136|—16
0= —16 + 20
1622 = 20
2_20_5
16 4
5
2
t =~ 1.1sec
71. Earth Mars
0= —16 + 200 0= —6+ 200
162 = 200 61> = 200
2 6
t = 3.5 sec t =~ 5.8 sec
Jupiter Neptune
0= —%tz + 200 0= —187 + 200
8172 = 400 181> = 200
- J -
81 18
,_20 ,_20
9 6
t = 2.2 sec t = 3.3 sec
—CONTINUED—

Copyright © McDougal Littell Inc.
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Chapter 5 continued

71. —CONTINUED—
Pluto
0= *%tz + 200
2.12 = 400
400

TN 1

2021
2.1

t =~ 13.8 sec
72. 15 = 0.019s?

15
Vo9 *
28.1 knots = s

73. 272 = (4x)2 + (3x)?
277 = 16x> + 9x?

l‘:

27% = 25x?
22
oy
5

21.6 in. by 16.2 in.

74. a. 20 = 0.0025652
20
0.00256 °
88.4 ~ s
about 88.4 mi/h
b. 40 = 0.002565
40
0.00256 °
125 =5

No; Sample answer: When P = 40 1b/ft?, speed is
125 mi/h which is not 2 - 88.4.

c. Sample answer: The wind speed value is squared in
the formula and squaring increases the pressure value

quickly.
75. a. 125 = (ﬁ - %z)z
2
125 = (5 - 8;;£t)
V125 =5 817;6/()§t

6364 = 9000 — 87/3t
—2636 = —87/3t

—2636 -
-87./3
60.6 =t

about 60.6 sec

Copyright © McDougal Littell Inc.
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76.

78.

80.

82.

84.

85.

86.

88

89

2m(2)2/31\?
b. 0= (Jﬁ - %)
8wV 3t
0= 125 - 18\(6
—1800/12.5 = — 8731
—1800/12.5 _
—877\/§
1462 ~ 1

about 146.2 sec

c. Sample answer: The water drains more slowly as the
time increases.

y 717. y
(2,3)7 \
(1,2)—+—
=5 L
x \
1 1 X
| |
A 79. b/
/ 4R
/
1
(—3, —5)
/ 2 A
y 81. Y
—ao/ .
(/76, _9)
||
[
1 =5 13 -1
|18 O] 8. [—11 1]
12 =20 4]
|—16 16 —32
[ —24 —20] n [105 77] _ [ 81 57]
| —40 18 0 —49 —40 —31
y=x>+5x—2x—10 87. y=x>—x—8x+8

y=x*+3x—-10

.y =2x>+Tx + 8x + 28

y = 2x* + 15x + 28

.y = 16x* + 36x — 36x — 81
y = 16x* — 81

y=x>—9x+38

Algebra 2
Chapter 5 Worked-out Solution Key




Chapter 5 continued

9. y=x>—3x—3x+9+1
y=x>—6x+ 10

91. y = 5%+ 6x + 6x + 36) — 12
y = 5x> + 60x + 180 — 12
y = 5x* + 60x + 168

Quiz 1 (p. 270)

1. y f 2. \ fy
B \ |
x \
\ /
y=x>-2x-3 y=2(X+2)2‘+"| .
(1, —4) (-2, 1)
L] ERENEE
x=1 x=-2y | ‘
3. x= -2 y
(-2, 3)
y = —3(x+5)x— D\
1
_171 “lx
/ A
4. x+3)x—-9 =0
x+3=0 x—9=0
x=-3 x=9
5. (dx+5)x+4)=0 6. 42 —4t+1=0
dx+5=0 x+4=0 2t—1@2t—1)=0;
x=-3 x=—4 20—-1=0
=1

7. V54=/9-6=3.6

. \/i: /36 -5 _ 6.5
Vs 5.5 5
10. 4 :4\/522\@ 11.

Ji-3 6 3

8. 7V2-V2-5=14U5

10 = 1.35s?

/ 10 .
135 =5 ~2.7mi/h

1. y = 0; the x-axis lines up with the liquid’s surface.

Math and History (p. 270)

Algebra 2
Chapter 5 Worked-out Solution Key

_ 2057, 70570P

2 16 32
_ 0257, 0257
T 8
y = 0.1542x> — 0.3084
Y] /
N x=0
' (1.4, 0)
(C1.4,0) 7 [ ] x
| ] y = 0.1542x2 — 0.3084
(0, —0.3)
[ ]
3. 0 = 2mf22 — mf2R?)
0 = (V2mfx + nfR)(V2mf — mfR)
—V2mfx = wfR
L__mR__ _RJV2
—V2mf 2
ﬁf(fx = 7fR
. IR _ RJ2
ﬂwf 2

No, the x-intercepts are in terms of the radius only.

Technology Activity 5.3 (p. 271)

1. —1.53,1.53 2. —1.73,1.73
3. —2.45,245 4. —2.87,2.87
5. —2.73,0.73 6. —0.90, 8.90
7. —3.65,1.65 8. —0.85,2.35
9. 487 = 67
8 =1r2
2.8in. = r

Lesson 5.4
5.4 Guided Practice (p. 277)

1. 3, —7i 2. Sample answer: The real part should be the
same and the imaginary part should be the
opposite of the given imaginary part;

-5 —2i
3. Sample answer: distance from origin
4. x> = -9 5 2x*=—16
x = +3i X2 = -8
x = iZiﬁ

Copyright © McDougal Littell Inc.
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Chapter 5 continued

6. (x—1)=+i/7 7. 7+ 3i
x=1=+iJ7

8. 4+3i+2—4i=6—i

9. 7—T7i+2i+2=9—5i

0 34 1-i 3-4-7 -1-7
L+i 1 —i 2 2

M"n. JI2+12=2 12. J02+32=3

13. J(=22+32=/4+9= /13

4. /32 + (=572 =/25+25=52

15. [ ] imaginary

16. || = VT2 + (-1

el = V2
Sample answer: It does
not because the absolute
values become infinitely
larger.

5.4 Practice and Applications (pp. 277-280)
17. x> = —4 18. 2 = —11
x = +2i x = +i/11
19. x2 = —27 20. 2x*2 = —50
x =+3iJ/3 2= -25
x = +5i
21. 55> = —15 22. —x2=18
x2=-3 x> =—18
x=+iJ/3 x = +3iV/2
23. 3r2 = -3 24, —452 =1
r2=-1 52 = —%
r==i s = i%i
25. (t—2)>=—16 26. (u+52=-20
(t—2) = +4i u+5==+2iJ/5
r=2+4i u=-5+2/5
27. (v + 32 = =56 28. (w—4)2=—3
v+ 3=+2i/14 (w—4) = +1i
v= —3+2i/14 w=4+ 1
29.-36. im‘agi}:wr)%
1+ 57
-5+ 4
4+ 2]
—1+il .
' 3
-1 al
—2— -
6—3i]
—4i I

Copyright © McDougal Littell Inc.
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37.
38.
39.
40.
41.
42,
43.
44,
45,
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.

56.

57.

58.

59.

60.

61.

62.

63.

64.
65.
66.
67.
68.
69.
70.

2+3)+7+i)=9+4i
6+2)+(B5—i)=11+i

(=4 +7)+(—4—-7)=-8

(=1 =)+ (9 —3)=8—4i
8+5)—(1+2)=7+3i

(2 = 6i) — (—10 + 4i) = 12 — 10
(=04 +0.9) — (=06 +i) =02 —0.1i
(25 + 15i) — (25 — 6i) = 21i
—i+8—-2))—(5-9)=3+6i
(30 — i) — (18 + 6i) + 30i = 12 + 23i
iB+i)=3i—1=—-1+3i

4i(6 — i) =24i+4 =4+ 24i

—40i + 70 = 70 — 40i

40 + 8i +5i— 1 =39 + 13i
—114+22i+i+2=—-9+23;

18 — 12i — 81i — 54 = —36 — 93
49 + 35i — 35i + 25 =74

9 + 30i + 30i — 100 = —91 + 60i
225 — 120i — 120i — 64 = 161 — 240i

8 — 8i ,
TR
2% -2
= i

1 i 1 1 i
53 -4 _20i—12_5i 3 _ 3 5.

4i —4i 16 4 4 44
34 3+i_9+6i-1_8+6i 4 3
3—i 3+ 9+ 1 0 55
2450 5—2i 10+ 10 +25i —4i _20+2li
5420 75— 2 29 29
~746i 9+4i_ —63+26i—24_ 8 26
9—4i "9+ 4 81 + 16 97 " 97"
VIO J10+i 10+iJ/10 10 | /10

—~ M ETr _
V1I0—1 0 10+ i 10 + 1 11 11

6—iv2 6-—iJ2 36—2-12i/2
6+iv2 6-iJ2  36+2
17 62,

19 19
P+ (—4P=/9+16=/25=5
52+ 122 = /25 + 144 = /169 = 13
(2P + (-1)2=Va+1=15
=72+ (1)2=J49+1=/50=5,2
2+ (G)rP=J4+25=/29
@7+ (=82 = V16 + 64 = /80 = 4./5
(=92 + (62 = V81 + 36 = V117 = 3/13

Algebra 2
Chapter 5 Worked-out Solution Key

1



Chapter 5 continued

7M. V(1P + (BrR=Jil+5=/16=4
72. fr)=22+1

7=0 |Zo|=0

a=f)=12+1=2 lz,| = V2
L=f2)=5+1=6 |z = V26
z=f(5)=25+1=26 |z;] = /626

Sample answer: No, because the absolute values become
infinitely large.

73. flo)=22—-1
=0 2| =0
7 =f(0) = -1 |z, =1
L=f(-)=1-1=0 || =0
73 =f(0) = —1 |zs] = 1

Sample answer: It does because the absolute values are
equal to or less than N = 1.

74. f(x) =2 —i
% =0 20| =0
7, =f0) = —i |z, =1
5 =f(=)=0 || =0
73 =f(0) = —i |zs] = 1

Sample answer: It does because the absolute values are
less than N = 2.

75. fla)=22—1—1i

=0 |zl =0
Z1=f(0)=—1—i |Zl|=ﬂ
L=f(-1—-1i)=2i |2 = 2

n=fR)=-4-1-i |5 =26

Sample answer: It does not because the absolute values
become infinitely large.

76. f(z) =22+2

% =0 20| =0
7 =12 |Z|| =2
=6 |zo| = 6
73 =38 |za| =38
7, = 1446 |z,| = 1446

Sample answer: It does not because the absolute values
become infinitely large.

77. fo)=22—1+i

=0 20| =0
y=-1+i || = V2
= "2 |zo| =2
pB="5+i |zs] = V26
z, =24 — 10i |z,| = 26

Sample answer: It does not because the absolute values
become infinitely large.

Algebra 2
Chapter 5 Worked-out Solution Key

78. f(z) =22—-05

=0 2] =0

7z, =—05 |z, = 0.5

2, = —0.25 |z,] = 0.25
73 = —0.4375 |z3] = 0.4375
74 = —0.3086 |z4] = 0.3086

Sample answer: It does because the absolute values are
less than N = 1.

79. f(z) =2+ 0.5i

=0 lzo) =0

7, = 0.5 |z)] =05

7z, = —0.25+ 0.5i |z,| = V/0.3125
z; = —0.1875 — 0.25i |z3] = 0.3125

Sample answer: It does because the absolute values are
less than N = 1.

80. false; Sample answer: 1 is complex but not imaginary.
81. true
82. true

83. false; Sample answer: (6 + 3i) + (=5 — 3i) = 1 which
is not imaginary.

84. false; Sample answer: Let the real number 4 = 5 + i?;
its complex conjugate is 5 — i> which is equal to 6;
4 #6.

85. true
86. a. imaginary | 5 + 6i
Vi
/| |5
%4
113
- 2 5 real

Q+i)+ B +5)=5+6i

b. im‘agi)‘lar)}
7
| T~ :
—4i——]
el N \
\ ~] |
\ 16 + 2i
— \
-1 [ 1 eal
-1

(-1+6)+ (7T —4)=6+2i
87. true; true 88. true; false 89. false; false

90. true; true 91. false; false 92. no

Copyright © McDougal Littell Inc.
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Chapter 5 continued

93. Sample answer: Algebraic: a real number can be written
asa + 0i. Then |z| = V/a> + 02 = /a® = |a|.
Geometric: in both definitions, the absolute value is the
distance from the point to the origin.

1= L3

94. a. -1 — i 3 b. 3+1,TO+TOZ
L2810 2.
¢ 28T T Ty T

95. a. 2+ 5i—7i=2—2i
b. 12+ 8 — 15i =12 — 7i
c. —2i+8—6i+4i=8—4i

96.a. Z, =3 +4i, Z, =6 — 2

,_ 1848418 _ 26+ 18i

9+ 2 9 + 2i
;26180 9= 2i 234+ 36+ 110i

9+2 9-2 81 + 4
,_ 270+ 110i _ 54 22,

85 17 17

b. Z, =5+3i, Z,= 8 — 9
;40427 ~21i _ 67~ 21i

T 13—-6i 13 —6i
;6721 13+6i _ 871 + 126 + 129i

13—6i 13+ 6i 169 + 36

997 129

== 4 =

205 205"
C. Z, =2+4i, Z,=5—Ti
,_10+28+6i _38+6i

7 =3 7 -3
,_3B+6i 743

7-3i " 7+3i
266 — 18 + 156i _ 248 + 156i _ 124 78,

49+9 58 29 29
97. V25 +16= V41 or V/9+36=/45=3/5 B
SS.WZ\/@:IOM
V102 = /100 =10 C
99. /22+ (=22=/4+4=2/2 or
(V32 + (052 =3+025 =325 A

100. a. NI . Al - . PR
Powerofi |i'| & | |i#|P]| © | |8
Simplified
form P=1|(=il1]|i|—1]—i|l

b. Sample answer: The pattern is i, — 1, —i, 1;
l'9 - i, ilO — _l,ill = _i, l'12 i
c. ¥ =2=—1;8=38=—

Copyright © McDougal Littell Inc.
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5.4 Mixed Review (p. 280)

101.
102.
103.
104.

105.

106.

107.

108.

110.

11.

113.

f3)=4@3)—1=12—-1=11

f(—=4) = (=42 —5(-4) +8=16+20 + 8 = 44
fO)=|-9+6|=|-3]=3

F£(=30) =2

(1.2)
ol
SR N

(4,-3)

x+42—-1=0 109. 2 +4x+4—-36=0
X+8+15=0 X2 +4x—-32=0
x+3)x+5=0 x—4x+8) =0

-3,-5 4, -8
X2 —=22x+121-25=0
x> —=22x +96 =0
x—6)(x—16)=0
6,16
(x—=52=10 112 (x+7)2=12
xf5=i\/ﬁ x+7=i2\@
x=5+ /10 x=-7+2J3
3(x — 62 =21
x—62=7
x*6=iﬁ
x=6+ 7
Algebra 2

Chapter 5 Worked-out Solution Key




Chapter 5 continued

M4 N y = 35.33x — 14.58 12. 22— 16x+ 64+ 12=0
2 450
: 2 (x—8)2=-12
O —
_ig”o ) x—8=x+2i/3
25 ,.// x=8+2i/3
gélso ,./‘ 13. (> +8x+16)—7=0
£ g 2
2 0o N353 1458 G ap=1
%3 6 9 12: x+4=x7
Time (in months) x=—4+ ﬁ
14. 2+6x—2=0
Lesson 5.5 * o
X+6x+9—-11=0
Developing Concepts Activity 5.5 (p. 281) (x + 3 = 11
1 Expression Number of 1-tiles | Expression x+3==J11
needed to complete | written as x=-3x J11
the square a square 15. 32— dy + 4= —27
x>+ 2x+ 1 1 (x+1)?
(x—2)2=-27
X2+ 4x + 4 4 (x +2)? .
2+ 6x+9 9 (x + 3)2 x = 2=#3iV3
2+ 8x + 16 16 (x + 472 x=2%3iV3
x>+ 10x + 25 25 (x +5)? 16. y=x>+ 12x

y + 36 = x>+ 12x + 36
c. Find the square of half of the coefficient of the second y=(x+6) =36
term. (=6, —36)
17. y—T7=x>—4x
y—T+4=x>—4x+4
y=&-272+3

2. a.d=3b b c=d

5.5 Guided Practice (p. 286)

1. Sample answer: Write the expression as a square of a

binomial.
(2,3)

y—31 =x>— 8
y—31+16=x>—8x + 16
y=(x —4)* + 15;

2. Sample answer: completing the square since not every
quadratic equation can be solved by factoring 18.

3. Sample answer: The number —9 should have been added
to the left side since —1(9) = —9;y = —(x + 3)? + 13.

4. 1;(x + 1)? 5. 49; (x + 7)? (4,15)
6. 9:(x —3) 7. 25 (x — 5 19. y =17 = x> + 10x
8. 5 (x+3p 9. 1P (x - 5P y =17 +25=x2+ 10x + 25
10. > +4x+1=0 y=(x+572—8
X2+4x+4=3 (—5,-8)
(x+22=3 20. —y — 45 = x> — 14x
x+2=+/3 —y — 45 +49 = x2 — l4x + 49
x=-2+.3 y=—G-7+4
1. X =2x—4=0 (7,4)
x—-2x+1)—-5=0 21. y+ 4 =2+ 2x)
(x—=12=5 y+4+2=202+2x+1)
x—1==xJ5 y =20+ 12 -6
x=1+.5 (=1, -6)
Algebra 2 Copyright © McDougal Littell Inc.
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22. x(60 — 2x) = 140
60x — 2x> = 140
x> = 30x = =70

x> —30x + 225 = =70 + 225

(x = 15)?> = 155
x — 15=i\/ﬁ
x=15+ /155
x = 2745 or x = 2.55
60 — 549 =5.1

274 ftby 5.1 ft

5.5 Practice and Applications (pp. 286-289)

23. (x + 8)?

24. (x + 10)2

25. (x — 12)> 26. (x — 19)?

27. (x + 052 28 (x — 07?2 29. (x —2)

30. (x + 52 31.(x— 22 32 36, (x — 6)?

33.

81; (x + 9)?

34. 169; (x + 13)?

35. 484; (x — 22)?
36. %1; (x + %)2

529 23\2
38. P (x- %)
40. 0.01; (x — 0.1)?

42. 0.64; (x — 0.8)?

37. B (x—5)
39. 25 (x + B)
41. 8.41;(x — 2.9)2

43. 22.09; (x + 4.7)2

44 35 (x — 1) 5. 3 (x +3)

6. 22 (x + 17

47. X+ 2x+ 1 =9+ 1
x+12=10
x+1=im
-1+ J10
48. x> — 12x + 36 = —28 + 36
(x—6)2=8
x—6=%22
x=6+2/2
49. x*> + 20x + 100 = —104 + 100
(x + 102 = —4
x + 10

X

Il
-+
)

50. x2+3x+-=1+ =

2

o | H
2

Copyright © McDougal Littell Inc.
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51.

52.

53.

54.

56.

57.

58.

59.

w> —6u+9=35+9
(u—3)2=44
u—3=+2/11
u=3+2J/11
v2 = 30v + 225 = —243 + 225
(v—152=-18
v—15=%3i/2
15 + 3iV/2
m?>+ 1.8m + 0.81 = 1.5 + 0.81
(m +0.9)2 =231
(m +0.9) = +/231
m=—-09+ /231

+3 55. X —6x=-7

14

—_
N}
|
Wi
e
[
|

X2 —6x+9=-7+9
(x — 3)?

Il
)

—_
N
|
W
I
i N o

x—3=+/2
xZBi\/E
x> =8 =-9
> =8 +16=-9+16
x—4)2=7
x—4:iﬁ
x=4+ /7
x>+ 14x = =50
x>+ 14x + 49 = =50 + 49
x+72=-1
x+7==i

x=-=T7=xi
x>+ 10x = =70
x>+ 10x + 25 = -70 + 25
(x +5)2=—45
x+5=%3iJ5
x=-5+3i/5

13
2 — 5r= 2

25 13 25
}"2*5}’4’7—*?4’?

Algebra 2
Chapter 5 Worked-out Solution Key
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60. —252 — 265 = —1 69. 5k* + 10k = 155
N 169 1 169 K+2k+1=31+1
£+ 13s +— =+ —
4 4 (k+ 1)2 =32
(s . E)z_ﬂ k+1=+4/2
2 4
k=—-1+4/2
13 319
S+?:i ) 70. 250> —30b+9=0
—13"‘3\/@ (Sb_3)(5b_3):0;
s = - _3
2 b=5
1 1 1 71. p> — 22p = —290
61. P +1+—=——+—
4 2 4 P2 — 22p + 121 = =290 + 121
(r+1)2=—1 (p — 11)* = =169
2 4 p— 11 =+13i
,+l:ié p=11= 13
72. 5¢> — 9¢*> = 360
et = 1 4
r= 2 —4q% = 360
62. W2 — 12w = —52 g* = =90
w2 — 12w + 36 = —52 + 36 ¢ =*3iv10
(w—62=—16 73. y— 11 =x>— 6x
(w — 6) = +4i y=—11+9=x>—-6x+9
W=6+ 4 y= -3+

63. (x+6)(x —2) = 0; —6,2 (3.2)

64. X —6x +9=15+9 M. yr9=x- N
(x—3)2=24 y+9+1=x2-2x+1
x—3=+2.6 y=(x—1)*—-10;

x=3+2/6 (1, ~10)

65. 9x2 = 23 75. y— 14 =x> + 16x
23 y— 14 + 64 = x? + 16x + 64

2==
9 y = (x + 8)* — 50;
x:+\/23 (-8, —50)
3 76. y — 68 = x> + 26x
7

86. (2v + 7)(x + 1) = 0; =3, —1 y = 68+ 169 = x2 + 26x + 169

67. 32 —x=—6 y= (X + 13)2 —101;
1 1 72 1

x2_7x+7:_7+7 (_13,_101)
3 36 36 36
, 77. y+2=x>—3x
1 1
<xfg>—*;f6 y+2+3=x-3x+7
— (-3 -1
1 V71 YWY Te
— = 3 17
YT T 6 G -9
1+i\/ﬁ 78. y+1=x>+"7x
T y+1+2=x+7x+%
68. (x + 8)2 =36 y=(x+%)2—%;
x+8=146 (-2, -3
x=—8 +6;
—14, -2
Algebra 2 Copyright © McDougal Littell Inc.
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Chapter 5 continued

79. y + 80 = —(x2 — 20x)
v+ 80 — 100 = —(x2 — 20x + 100)
y = —(x — 10)% + 20;
(10, 20)
80. y+47=—(*+ l4x)
Y+ 4T =49 = — (2 + 14x + 49)
y=—x+7?+2
(=7,2)
81. y—1=30>—4x)
y—1+12=3>—4x+4)
y =3(x —2)* - 11,
2. —11)
82. y+7=-2(+x
y+7—%=—2(x2+x+%)
v=-20+3p-%
(45
83. y — 3 = 1.4(x% + 4x)
y—3+56=14(x*+4x+4)
y = 14(x + 2)? — 2.6;
(—2, —2.6)

(

6

—
=
S
|

84.

6
5x)
5 3) - 4

g S
5 251

- = =
Il

W W W
=
(S}

A
[T}

[3e) g
P =

85. 100 = x(x + 10)
100 + 25 = x> + 10x + 25
125 = (x + 5)2
£5/5=x+5
x=-5+5J5
x = 6.18
86. 40 = 3(x + 8)x
80 = x? + 8x
80 + 16 = x>+ 8x + 16
96 = (x + 4)?
+4/6=x+4
4/6 —4=x
x =158
87. 3(4x)(x + 4) = 70
2x* + 8x =70
X +4x+4=35+4
(x+2)2=139
x+2 i\/@
x=-2+ /39
x =424

Copyright © McDougal Littell Inc.
All rights reserved.

88. x(x —5) =54
25 25
2 + = = + =
X S5x 1 54 1
( _ §>2 _ 241
T2 4
5 V241
X — ==
2 2
5+ /241
xX=—
2
x = 10.26
89. d = 0.08(30)> + 1.1(30) = 105 ft

80 = 0.08s> + 1.1s
s2 + 13.75s = 1000

s2 + 13.75s + 47.3 = 1047.3
(s + 6.875)2 = 1047.3
s+ 6.875 = + /10473
s = —6.875/1047.3
5~ 255
about 25.5 mi/h

90.
0.0241(x> — 41.5x — 228.2) = 0

0.0241[(x2 — 41.5x + 430.6) — 658.8] = 0
0.0241(x — 20.75)2 = 15.9
(x — 20.75)? = 659.75
x — 20.75 = +./659.75
x = 20.75 + /659.75

x =~ 464

Her throw was about 46.4 ft.
91. y = —0.003x> + 0.62x + 3

25 — 3 = —0.003(x> — 206.7x)
10,681 — 7333 = (x> — 206.7x + 10,681)
3348 = (x — 103.35)

+/3348 = x — 103.35
+6/93 + 103.35 = x
x=455ftorx = 161.2 ft

Algebra 2
Chapter 5 Worked-out Solution Key




Chapter 5 continued

92. a. 4/ + 3w = 240

3 = 240 — 41
41
=80 2
W 3

b. 1000 = 80/ — %

1000 = _%(12 — 601)

1000 — 1200 = *%(lz — 607 + 900)

—200 = —%(1 — 30)

+150 =1 — 30
30 + V150 =/
42.25 ft by 23.67 ft or 17.75 ft by 56.33 ft
[ = 4225 ftorl = 17.75 ft
93. 200 = [m(x + 3)2]9 — [7(3)%](9 — x)
200 = 97(x* + 6x + 9) — 97(9 — x)
200 =97(x2 + 6x + 9 — 9 + x)
200 = 97(x2 + 7x)
200 49
9r 4

2
800 + 4417 _ <x i 7)

367 2

7
44 =x+ -
S

x=—-35+44=09 about 1 cm
94. y = —0.0267(x> — 30x)
y — 6 = —0.0267(x> — 30x + 225)
y— 6 =—0.0267(x — 15)?
y = —0.0267(x — 15)> + 6

vertex (15, 6)
The kangaroo can jump about 30 ft and 6 ft high.

95. g = —0.000027% + 0.02037 — 1.24
—5.15+ g+ 1.24 = —0.00002(T2 — 10157+ 257,556.25)
g — 3.9 = —0.00002(T — 507.5)
g = —0.00002(T — 507.5)2 + 3.9

49
2+ Tx + —
<x Tx 4>

(507.5,3.9)
507.5 °F; 3.9 Btu/ft?
96. C
97. x>+ 12x + 36 = —61 + 36
x>+ 12x + 36 = —25

(x+6)2=-25
X+ 6 ==+5i
x=—6=%5i
B
Algebra 2

Chapter 5 Worked-out Solutions Key

98. y—3=2(x%— 4x)
y—3+8=202—4x+4)
y=2(x—-2)?-5;

A
99. a. % v Iff b. N
\ | \ |
W A
\ 1 N\ /]
\
y=(x+ 1)2 - 1
! x \ /1
y =x2+ 2x Ly =x2+4x

AN
J3)2j‘»\ [

T
~

I

100. Sample answer: The vertex moves up from the position of

the other vertex so that the new vertex lies on the x—axis.

5.5 Mixed Review (p. 289)

101. 52 —4(1)(2) =25-8=17

102. (—8)2 —4(3)(7) = 64 — 84 = —20

103. 0% — 4(—5)(2.6) = (20)(2.6) = 52

104. 42 — 4(11)(—1) = 16 + 44 = 60

105. (—24)2 — 4(16)(9) = 576 — 576 = 0

106. 22 — 4(—1.4)(—05) =4 —-28=12

107. y —1=2(x —3) 108. y +4=x—-2

y=2x—75 y=x—2©6
109. y —10=—-5x+7) 110. y + 8 = —3(x +8)
y=—5x—125 y=—3x—32
1M1. y — 9 =3(x — 6) M2 y+2=-2x-11)
=k y= e+ ¥
113. R x=2 114. v ‘ ‘
=3 | ]
y=2 |
1 1
N 1 y=-1
| | [ [ |
115. v ‘ ‘ ‘ 116. Hy=x-2
11
= /
<+ 4 | | v
. = 1 — X
RS ! //X73y=67
- \, |
e
T x=0

Copyright © McDougal Littell Inc.
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Chapter 5 continued

117. [N 7 me. 16. h = — 161> + vyt + hy
\ 4 o2ty 0=—162+2lt—6
Vil
TR x ' =21+ JRI)? = 4(=16)(=6)
\/3X*2y=8 11 V X t= —3
] 1/
/[ Nax+y=0 =2x-3 =21+ /441 — 384
/ v | | 1= —32
—-21 + /57
Technology Activity 5.5 (p. 290) t= 3
1. min; —4.25;2.5 2. max; 5; 4 [~ 042
3. min; 4; —3 4. min; —5; —4 0.42 sec
5. max; 8.125; —0.75 6. max; —2.125; =3.75
7. min: 2.375: 3.75 8. min: —4: —1 5.6 Practice and Applications (pp. 295-297)
9. max; 8.65;2.3 10. max at 80 cars per mile 17. x = —(=5) + V(=57 — 4(1)(—14)
and 1997 cars per hour 2(1)
.= 5+ /25 + 56
Lesson 5.6 2
5.6 Guided Practice (p. 295) o2 j 2
1. the discriminant 2. 2 real; 1 real; 2 imaginary 7 —2
3. Sample answer: when an object is thrown upward 5 .o —3+ /32— 41)(=2)
4 o —CHE VAP —4B) 4 Vi6 - 12 ST 2
2 2 -3+ /9138
4+ /4 412 T 2
= 3 =, x=3orl
-3+ /17
e VA e B S T
2 2 jo. oo 22 VA a4
6 o3t /O—d0 -3+ 3 ST 2
4 4 2+ /4+ 16
S o6+ 36+36 _ —1+2 T 2
18 3 x=1%.5
g y—_dEV64—4 V264_4:4i /5 g0, ¢~ — 10+ /100 88
_ . 7
o o4t VI6—4@3T) 4+ /=576 10+ U3
8 8 X = 5
:418241':%131. x=-5+3
-6+ V36 — 232 -7+ V49 — 76
10. 25 — 4(1)2) =25 -8 =17 21-x:f 22-)5:7—2
2 real -6+ 14i  —1+3i/3
11. 22— 4(1)(5) =4 — 20 = — 16 YT T
2 imagi + 3
imaginary = 347 . 7+ 3i/3
12. (—4)2 — 4(4)(1) =16 — 16 = 0 2
one real 2 x:f3i\/9+20 24 leli\/121+48
’ 10 ’ 6
13. (3)2 — 4(—2)(—=7) =9 — 56 = —47
. . -3+ V29 11 + 13
2 imaginary =0 x = 5
14. 144 — 4(9)4) = 144 — 144 =0 1
1 real 4, 3
15. (—1)2 — 4(5)(—13) = 1 + 260 = 261
2 real
Copyright © McDougal Littell Inc. Algebra 2
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Chapter 5 continued

-1+ J/1-38 8+ /64 — 72 36. x*+3x—7=0
25 x=—"-—"—"— 26. p=——"_—"—
4 12 -3+ /9 +28
X=——""—""
x_—liiﬁ 8 £2iV2 2
4 p 12 -3+ /37
xX=——————
P=3%7% 37. 2+ 16x + 46 =0
-2+ V4 + 252 -4+ /16 — 160 —16 + /256 — 184
27. g=—— " =5% 28 y=—""+— Y=
—14 16 2
_—2+16 _ 412 _—16+6V2
1 14 g 16 x= 2
1 -
_1’% r——Zi%i x=-8+3)2
38. 3x2+6x+2=0
29 ;= 2= V8L — 48 —6+ /36— 24
_8 x = 6
_ -9+ 33 6423
8 X = _6
+ /144 — 3060 -8+ /64 +
30, 4 - 12 144 —3060 . _ =8+ /64 +40 3
18 20 x=—1x
=12 E4 I—r854" y= 82726 J—“zoh% 39, 8x2 — 8x — 1 =0
8 + /64 + 32
2 . 2 V26 x=
u=—=3i y=—==4 — 16
3 5710
8+ 4.6
32. 2+ 4x+20=0 X=Te
x:—4i\/16—80 /8
2 x=-+——
27 4
=4 +8i
Y 40. 62 +4x—1=0
x=o2ad 4+ JI6+ 24
33. 22— 2x—99 =0 T 12
2+ J4 + 39 —4+2/10
X = x= ——=~ "
2 12
220 1 /10
X = ) x—*gi?
x=11 or —9 41, 4% — 40x + 101 = 0
34. 22— 10x+14=0 40 + /1600 — 1616
Y=
leOi\/IO()—S() 8
2 NEECET
10 + 211 8
X=—————
2 i
x=5+=
x=5+ JI1 2
35. x2—8x+35=0 42, 36k + 24k +5=0
8+ /64 — 140 k:—244_r‘/576—720
x= ) 72
_8+2i/19 p o Z24 %12
r= 2 72
x=4%iJ/19 A
376
Algebra 2 Copyright © McDougal Littell Inc.
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Chapter 5 continued

43. 92+ 12n —5=0 54. —912 + 36v — 31 =0
—12 + /144 + 180 —36 + /1296 — 1116
"= b=
18 —~18
L_—l2x18 _ —36+ /180
18 v ~18
n= %or —g y=2= ?
4. 3> —10d +1 =0 55. 14p> +19p —3 =0
10 V100 - 12 _ —19 + /361 + 168
6 P 28
g 10x2V2 _ —19 + 23
6 P~
g=2 V22 1 ,=-_3
3 pP=70rpP="75
45. 3.9y + 9.5y — 82 =10 56. 16 — 40 = —24; 2 imaginary
. —9.5 + /9025 + 127.92 57. 9 + 24 = 33; 2 real
7.8 58. 196 — 196 = 0; 1 real
y= —95 + V21817 59. 100 + 60 = 160; 2 real
7.8

60. 256 — 256 = 0; 1 real
61. 25 — 32 = —7; 2 imaginary

46. 6(* —2)=0

x:i\/i
62. 0 + 84 = 84; 2real
3+ /9 + 60
47. x= 5 63. 1 — 20 = —19; 2 imaginary
_31\/@ 64. 400 — 400 = 0 1; real
- 2 65. zero 66. negative 67. positive
48. 2 +4x+4=-29+4 49. (x — 16)(x —2) =0 68. X’ —2x+c=0 69. x* +4x +c
(x +2)2=-25 x=216 a.c<l1 a.c<4
X+ 2 =+5} b. c=1 b. c =4
x=—-2+5i c.c>1 c.c>4
50.4(x2+7x+%)=749+49 70. x>+ 10x+c =0 7. 2 —8x+c=0
ax+2P =0 a. c<25 a.c< 16
x=-1 b. ¢ =25 b. c = 16
51. (x + 4)2 = — c.c>25 c.c>16
x4+ 4=4+3i 72. >+ 6x+tc=0 73. 2 —12x+c=0
x= —4 + 3i a.c<9 a. ¢ < 36
52. —5u% + 10u +5=0 b.c=9 b. ¢ = 36
P—2u—1=0 c.c>9 c. c > 36
W -2u+1=1+1 74. Sample answer: The initial velocity substituted into the
w—172=2 formula ce:n be zero.
75. 0 = —16¢ + 5t + 92
u—1= iﬂ i
-5+ /25 + 5888
u=1= ﬂ t= 33
2 —
53. 4m 3 o 5 /5913
= -32
4f t = 2.56 sec
3
= +-=
)
Copyright © McDougal Littell Inc. Algebra 2
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Chapter 5 continued

1 : : — Yo.
76. 5(77) =7x + (11 — x)x 84. a. maximum height occurs when ¢ = ﬁ,
77 _ % V(i)z _
0=—x>+ 18x—? 0 161024+ 32 160
—18 + /324 — 3P _v’
= =L
‘= L 0=-2 — 160
/664 (160)(64) = v,?
x=9+ Y3
-2 3210 ft/sec = v,
x = 1.56 in. b. 1t = /10 ft/sec = 3.16 sec
77. 0 = — 1672 — 55t + 10 Sample answer: If t = 2 sec then v, would need to be
55 + /3025 + 640 equal to v, = 32(2)% = 112 ft/sec.
X =
—32
5.6 Mixed Review (p. 298)
_ 55 + /3665
YT 85. 3x + 6 > 12 86. 16 — 7x > —5
x =~ 0.17 sec 3x>6 —Tx > —21
78. [=0.1s> — 3s + 22 x> 2 x<3
2000 = 0.1s> — 35 + 22 87. —2x — 18 <8 88. 4x +3 < —1
0=0.1s> — 3s — 1978 —2x <26 4x < —4
3+ 9+ 7912 x> —13 x < —1
g=2— Y7 T 7s
0.2 89. 4<5x—11<29
_ 3+ /800.2 15 < 5x <40
0.2 3<x<8
s = 1564 ft/sec 90. %x +20 < 14 or 1>8—x
79. $60 = 0.5607> + 0.488¢ + 51 3
x<—6 o —T7>—x
- 2 _
0 = 0.56¢* + 0.488t — 9 v <-4 o 7<x
- B —_— . .
‘= 0.488 + /0.24 + 20.16 91. y 92, R
1.12 S
~ —0488 £ /204 il
'= 112 4 y - 2
/] 1 X 1 N\ X
1=36 ! I
in the year 1993 ;f x‘
80. a. v, = 350 ft/sec 93, . o4, :
h, ~ 1914 ft i
b. 0= —162+ 350 ! N,
0 = #(— 161 + 350) SN NE T N
| / X+y=5'\|x
16t = 350 y=3x—-2/ ;171 1
t = 21.875 sec LT 1 ‘ |
81.36+4=40 25+16=41 B 95. YT TIT] 96. e
! 2x — 3y =12 1
82. 4> —4 =4k —-1) 9+4 B -1 x N
1
83.36 27 A \
\
7x + 4y = —28
C [T 1]
Algebra 2 Copyright © McDougal Littell Inc.
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Chapter 5 continued

97. y 98. y
y=|x-3|
0. 2% |l =2
1 i | V‘ [x| +2
— (3,0)) » ;1_1 1 x
x RN
99. v
—t1
-1 10, -1) x
1
y=-2|x|-1
100. \ / y
’y=3|X+4i\ / !
(—4,0) 1x
‘*l
|
101. B 102. B
~1
y=|x+2[+3 !
(=2,3) y=;|x75|74
1
BN EE 5, —4)
R [ |

Quiz 2 (p. 298)

1. 5+ 160 2. —4 + 10i
3.24+ 7 —6i + 8 =31+ 22

o L3 5—i 5-3-15i—i
540 5—i 25+ 1
o 1-8i
13
5.-10. n |
2+ 4j
—3+] . 411
I
—4 7*1‘ al
T L
1217 —5i
[ 1] \

5. V2 r2=Jr+16=2.5 G.WZS
7. 3P+ 12=9+1=/10
8. JPr¥=/16+9=5 9. J(-4P=4

Copyright © McDougal Littell Inc.
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10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

N e

X2+8+16=—-14 + 16

x+4)?2=2
x+4=+/2
x=—-4+ 2
X=2x+1=-17+1
(x—12=-16
(x—1) = +4i
x=1=x4i
p>—10p + 25 =27
(p—572=27
p—5=%3/3
p=5+3/3

5¢* +20g = —19
S(? + 4g +4) = —19 + 20

5(g+2?%=1
1
+ 2 — —
(g +27 =7
q+2=i£
5

y—1=x>+ 6x
y—1+9=x>+6x+9
y=&+3?-38
y—50=x— 18
y =50 + 81 =x% — 18x + 81
y=(x—9)?- 31
y+7=-2(x* - 4x)
y+7—-8=—-2x*—4x+4)
y=-2(x—-22+1

_ -2+ J4+40
* 2
-2 +2J11
X=—"
2
x=—-1=+ V11
_ 16 + /256 — 292
* 2
_ 16 = 6i
. 2
x=8 % 3i

Algebra 2
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Chapter 5 continued

20, —w2+3w—4=0 7} T T T T
B e
w = 5 \ 1
\ |/ I\
-3+iJ7 - x
w=—
-2 VIS VS VESEE
3407 \
w = | \
2 \
21. 25>+ 40y —8 =0 8 TTTTT]
. y
—40 £ /1600 + 800 \ [y=x’+2x-4
y =
50 \\ /0
—40 + 20./6 o T
YT B
=-x2+3
_ —4+2U6 X/ \y 3
Y 5 | \
22. 4= —16/2+ 15t + 3
0= —162 + 15t — 1 9. \ y IﬂHZH\
y=Xx°+2x—4
t_—lSi\/225—64 \ 1
-32 \| |/ I\
-1 X
t_—lSi\/16l i
—32 \ /I \y=-x2+3
t=0.86 / \\
about 1 sec
10. x> —4 <0 M. x> —4>0
Lesson 5.7 2 <4 24
5.7 Guided Practice (p. 303) —2<x<?2 x< —2orx=2
1. Sample answer: one variable: —x2 — 5x + 7 > 0 12. x> — 4> 3x
two variables: —y > x> — 5x + 7 2 —3x—4>0
2. Sample answer: y > x* includes points on the graph of x+1Dx—4)>0
y = x> while y > x? does not.
x<—lorx>4
3. Sample answer: graphical: Graph y = x> — 3x — 4 using B )
a dotted line; find the x-intercepts and determine where 13. y = —0.00211x* + 1.06x
the graph lies above the x-axis; algebraic: factor 0 = —0.00211x> + 1.06x — 52
x> — 3x — 4 and graph the critical x-values on a number —1.06 + J1.1236 — 0.4389
line; determine where the solutions lie on the number X = 2000422
line. '
4 5 .= —1.06 + /0.6847
) \ 4 / ’ i —0.00422
‘ x=551m and 447.3 m
y=x2+2 -1 1 x
| y=-2x 5.7 Practice and Applications (pp. 303-305)
7—‘1,1 T x ‘l \\ 14.B 15.C 16. A
17. \ y f 18. ¥
6. Y f 1
: j \ |/ _ :
N h y = 3x2 [ \v=-x
) r \|/ / \
=1 S / X
—=1
N - X
y - x2 - Bx + 4 ‘ | ' \
I
Algebra 2 Copyright © McDougal Littell Inc.
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Chapter 5 continued

19. Y[ [ [ ] 20. v
y=-x>+5 \ J
,/ \\ \‘ /
! \ {
7;17 \1 /l &3
T 1 N/
/! Loy x 2
B y = x4 — 3x-{
IERENE L 11
21. 22. T T T
\ fip Y= X2+ x+6
\ /
1
N\ / \
y=x2+8x+16 L, V [1, \
I B
;1_1 1 X
REEE
23 24. I O I I
—%1 Y ,f yy: —2x2 — x + 3|
— o x A\
/] '
2 x
\ YLI \
\
y=2x*—2x—-5 \
v
HEEN
25. 5
1
;1_1 1 X
/! Ny=—-3x2+5x—4
u \
\
' \
I \
1
Y v
26. 5
.
7/ N I 12
y \yf—ix —2x+4
7 \
/ \
7 i
/ -1 1y x
27. y X f 28. \ Y
\\ II \“ "I
N/ \ /
L1, y=ax2—12x+29 A 3
\ —2/ " x
< —v
wm I i i
[T T[]
29. \ y f 30. y
1
\\ /]
AN —1/]\ 1 X
y=x?+3 Y
\ /] 1y = —3x2
| fr=x 1
I \
(Al R * Y \
\1 ‘ 1 \ y:—%xz—S
¢ N

Copyright © McDougal Littell Inc.
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31.

32.

33.

34.

35.

37.

R f
\ T
\ I
v ly=x2-6x+9
\/ \
\I \l
\ MNy=-x2+6x—3
A /A
AR
! \ x
W \
\ \l f
y=x2—4x+4
LTI Y /
y=x2+2x+1 |
/
*1_1 1 x
N

-

FTTTTT]

ly=3x2+2x—-5
I

\ |
\ 2 x
o
[\
[V [ ly=—2x2+1
[~
'
y=2x2-9x+8 y‘ ’
EEENANER
Ly=—x —6x—4ll \\‘ \\ I
/ V /l
y - ]\ x
! 1
' W
1P 3. T
\ I / : II
I
YT, N
! \ |
1|/ ~ T
A L/
Ly=x2+x-2 !
| y=2x2—7x+3 |
! HEEEEE
—2<x<1 xS%orx23
N 38 [ T T ] DI
y=—x2—2x+8 y=—x%+x+5
: |
/1] 1
A AR
; AN HEA
1RE ¥ ;
N I
v ' ! \
x< —4orx=>2 —1.8 <x <28
Algebra 2
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Chapter 5 continued

39. VT v ] x<—=55o0r 49. Healthy Weights 121-160 Ib
| 1 | x x>-25
| A7
\ T F 200 e
! = 160 — 703
I )
[ 3 120 W= 287
\ 1/ S %0 ~ 70‘3—
\/ ol |
ly = 3x2 + 24x + 41 %0710 20 30 40 50 60 70 80 907
I Height (in.)
50. 0.125x% — 569x + 848,000 > 400,000
40. no real solutions a. 400 < x < 1012.6
4. P +3x-1820 0.125x2 — 569x + 448,000 > 0
(x=3)x+6)=0 b. Decreases; there is an oversupply of timber.
x=3orx=—6
— y
x< —6orx2=3 :.’.% 600,000
42, 3x> — 16x+5<0 43. 4x? < 25 g; 400,000
25 s§ —
Gx—1)x—5=0 r== 3§ 2000
4 >E ola
" 400 600 800 1000 1200 1400 1600 1800 2000 2200 *
x=5o0rx= l x = = § Volume of timber (millions of board feet)
3 2
1 5 51. —425x% + 42,500x — 761,000 > 250,000
- <x<5 ——<x<=
3 2 2 —425x% + 42,500x — 1,011,000 > 0
4. —x> - 12x —32 <0 45. 2x> —4x —5>0 39 < x < 61
4+ /16 + 40
—(x+8)x+4)=0 X= 1 T 1
(50, 301,500)
x=-8orx=—4 x=—-09 or x=29 301,500
_ (60, 259,000)
x< —8orx>—4 x< =09 orx>29 £ 267,500
2 (40, 259,000) $ 3
1 ]
46. Exz +3x+6<0 2 233500 / \
=]
3+/9-12 £ 199,500
= g
2 165,500
no real solutions
. . 131,500
47. Manila Rope Wire Rope L (30, 131,500) (70, 131,500)
A 1 1 1 1 1 1
Weight for Manila Rope Weight for Wire Rope 0 20 30 429:?ye§(:s) 70 80
w w /
3000 20,000
5 , / about 39 to 61 years
< 2000] W =1480d 5 15000 )
£ = w = 80004 52. a. Reaction Times
K] E
H 2 f T T T T T T T 11
1000 Y g 10000 _ 30[Vix) — 0.008x2 — 0.23x + 22
= g / £2. 1
0 5000 £ -
0 05 10 15 d 82 .
Diameter (in.) 0 LA '«Eé 15 al
0 05 10 15 d F 10 2//
Diameter (in.) &= 5 ‘A()‘() :‘ 0"00?’(‘ _‘ 0"319‘)("" 15
016 21 26 31 36 41 46 51 56 61 66 71 x
48. no; yes Driver's Age (years)
b. Sample answer: A(x) is always less than V(x).
c. Sample answer: siren; since audio stimuli reaction
time is less than visual stimuli reaction time
Algebra 2 Copyright © McDougal Littell Inc.
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53. a.y < —x(x — 4) b. y>(x—-5x+1) 5 —3 —17
0<x<4 y<3 -1 7 6
32 13
y=-202-4) h=12 _13 2 13
‘ 231
y=4 b= (455 — 54 + 34) — (=357 + 60 + 39) 693
— 54 +34) — (=357 + 60 +
—2 —2 ~ = = = =
A=%2 ,
3 ) [ ] (-1,2,3)
- y=3 _ _
y 1 —4 1
: \\1 II 61. A=| 2 3 7
y = —x%+ 4x
U/ \ 7 > -3 5 =53]
- \ detA = (=15 + 84 + 10) — (=9 + 35 + 40) = 13
/ \ \ —14 -4 1
I/ \\ A= x2 x5 15 3 7
29 5 -5
' P
13
5.7 Mixed Revi . 305
xed Review (p- 309) _ (210 — 812 — 75) — (87 — 490 — 300) _ 26 _,
54. 3x +y =1 55. 8x — 2y = 10 13 13
y=1-—3x —2y =10 — 8x 1 —14 1
y=—5+4x 2-15 7
=3 29 -5
56. —2x + 5y =9 57. %y= *%*%x r 13
5y =19+ 2x uo1 :(75+294+58)—(45+203+140):g:3
y=3t 1 —4 —14
2 3 -15
58. xy —x =2 59. x — 3y = 28x -3 5 29
=2 = 7
13
xy=2+x —3y = 27x
B _ (87-180—140)— (126 -75-232) _ =52 _ 4
y=241 y=—% 13 13
X
i (2,3,-4)
5 -3 =2 , . .
60. A=|—1 7 _3 62. 13 +3/ 63. —6 64. 5+ 2 65. 6 —5i
| 3 2 4] 66. —6 + 48i
detA = (140 + 27 + 4) — (=42 — 30 + 12) = 231 67. 14 + 15 + 6i — 35i = 29 — 29i
-7 =3 -2 1 3+i 3+
6 7 -3 8 3 31" 10
_nBo2 4 4-3i 9-2 36-6-27i—8 30— 35i
X 231 69. T X T = =
9+2i" 9—2i 81 + 4 85
_ (=476 + 117 — 24) — (=182 + 102 — 72) 6  7i
231 1717
21 _
231 Lesson 5.8
5-17 -2 o
-1 6 —3 Activity (p. 307)
_ 3 13 4 1.a—b+c=2;,9+3b+c=0
J 231
_ (120 + 153 +26) — (=36 — 195 + 68) _ 462 _
231 231

Copyright © McDougal Littell Inc.

Algebra 2
All rights reserved.

Chapter 5 Worked-out Solution Key




Chapter 5 continued

(1 -1 1
2. A=19 3 1
4 -2 1
detA=03B3-4-18) —(12—-2—-9)=—-20
2 -1 1
0 3 1
0 =2 1| 6+4 1
@770 T 20 2
1 2 1
9 0 1
b=4 0 1:8—18:;m:1
—=20 —20 =20 2
1 —1 2
9 3 0
4 -2 0 -36-24 -60
T 20 T 20 0 —20
(—%, %, 3>;y = —%xz + %x +3
3. y=*%(x+2)(x*3)
y= e - x - 6)
y=*%x2+%x+3

5.8 Guided Practice (p. 309)

-2

1. best-fitting quadratic model 2. 2;3
3. y=—(x—12+3 4. —4 =a(0 + 1)(0 — 2)
2=a
y=2x+ 1 —2)
(16 —4 1]
5 A= 1 1 1
| 4 -2 1]
detA=(16—-16—-2)— (4 —32—4) =30
2 —4 1
2 1 1
=4 -2 1] 2+16-4)—(-4—4-8)
“ 30 30
30
T
16 2 1
1 2 1
b= 4 —4 1| (32+8—-4)—(8—-64+2)
30 30
90
B
16 —4 2
1 1 2
14 -2 -4
30
:(76473274)7(8764+16):;6O:
30 30

y=x*+3x—-2

Algebra 2
Chapter 5 Worked-out Solution Key

6. 100a + 10b + ¢ = 165
36a + 6b + ¢ =115
16a + 4b + ¢ = 154.5
p = 1.832 — 19.55t + 172.73

5.8 Practice and Applications (pp. 309-312)

7. y=alx—2?-2 8 y=alx+1)?+4
2= a(—22 -2 2=a(—2+ 1?2 + 4
4 =4aqa —2=a
l=a
y=@x—-22-2 y=—2x+1)2+4
9. y=alx—1)> 10. y=alx—22 -1
3 =a(—1— 12 3=ald— 22— 1
—3 =4a 4 =4a
—%:a 1=a
y= i1y y=G-2p-1
M. y=alx+42+6 12 y=alx—42+5
9=a(—-1+42+6 —3=al8—42+5
3 =09a —8 = 16a
- -
y=3(x+42+6 y=—3x—42+5
13. y = ax? 14. y=alx—1)2-10
—12 = 4a 54 =a(=3—-12-10
-3 =aq 54 = a(16) — 10
y = —3x? 64 = 16a
4=a

y=4(x—1)2-10

15. y=alx +6)> -7 16. y =alx— 3)(x + 3)

—61 = 36a — 7 —4 =a(1 —3)(1 +3)
—54 = 36a —4 =a(-2)4)
3 _ 1 _
-5 =ua 3=a
y=—30+62-7 y =3 —3)x +3)

17. y=alx+2)(x—1)
—6=a(—1+2)(=1—1)
—6=—2a

3=a
y=3(x+2)x—-1)
18. y=alx—0)(x—4) 19
3 =aB3)(-1)
—l=a
y=—+0x—-4

y=alx—1)x—4)
2=a(3—-1)(3 —4)
2 =a(2)(—1)
—1=a

y=—b-1Dk~-4

Copyright © McDougal Littell Inc.
All rights reserved.
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20. y = alx + 2)(x — 2) 21.
8=a(—4+2)(-4-2)
8 = a(—2)(—6)
= a
3

=3+ 2)(x - 2)

22. y =alx + 10)(x + 8)
—15=a(—7 + 10)(—=7 + 8)
—15 = a(3)(1)

—5=a
y=—5(x+ 10)(x + 8)

23. y=alx—3)(x—9)

77 = a(14 — 3)(14 — 9)
77 = a(11)(5)

14

=i = 3)x - 9)

24. y=alx+0)x+5)

18 =a(—3 +0)(—3 +5)
18 = a(—3)(2)
—3=a
y=—=3(x+0)x +5)
25. a—b+c=2
c=4
9a +3b +c= -2
y=-x>+x+4

26. da+2b+c=17
9a +3b +c=2
25a +5b +c=4
y=2x>— 15x + 29

27. 25a — 5b + ¢ = —4
16a —4b +c =0
c=1
y=—0.75x> - 275x + 1

28. a—b+c=5
c=3

9a +3b+c=9
y=x>—x+3

Copyright © McDougal Littell Inc.
All rights reserved.

y=alx+ 1)(x — 6)
—20=a(l + 1)(1 — 6)
—20 = a(2)(—=5)

2=a
y=2x+ 1)x—6)

29.

30.

31.

32.

33.

34.

35.

at+b+c=2
9a +3b +c=4
36a + 6b +c= —8
y=—x>*+5x—2

4a —2b +c= —1

a+tb+c=11
4a +2b + ¢ =27
y=32+"7x+ 1

16a —4b + ¢c = —7
9a —3b +c=3
9a + 3b + ¢ = —21

y=—2x>—4x+9

9a —3b +c=—4
a—b+c=0

8la +9b + ¢ = —10

y=—025x>+x + 1.25

\ —
e ] i~

36a — 6b + ¢ = 46
4a +2b + c = 14
16a + 4b + ¢ = 56
y =25+ 6x — 8 ' |

i =mu

h=ua(s — 27?2+ 16
40 = a(20 — 27)> + 16
24 = a(49)
H g
h =73 — 272+ 16
y = alx — 0)(x — 24)
0.2 = a(17)(17 — 24)
0.2 =—119%
—0.00168 = a

y = —0.00168(x — 0)(x — 24)

Algebra 2
Chapter 5 Worked-out Solution Key




Chapter 5 continued

36. 16a —4b + c =142
4a +2b + c = —0.57
36a + 6b +c=—142
t = 0.0119s%> — 0.3086s — 0.0005

Change in finishing
time (seconds)

Wind speed
(meters per second)

37. a. 38,025a + 195b + ¢ = 8130
88,209a + 297b + ¢ = 9680
160,801a + 4016 + ¢ = 9810
s = —0.0807p 2 + 55.229p + 330.38

0 100 200 300 400 500
Protein intake (grams per day)

b. 38,0254 + 195b + ¢ = 239
116,281a + 341b + ¢ = 334
182,329a + 427b + ¢ = 373
k = —0.00006p 2 + 0.6257p + 125.1598

39.

40.

b.

100a + 10b + ¢
900a + 30b + ¢ = 126.9

2304a + 48b + ¢ = 139.3

d = —0.0738A% + 6.4304A + 0.6928

120
100
80

0 20 40 60 80
Angle (degrees)

583

Distance (meters)

. 100a + 10b + ¢ = 56.1

900a + 30b + ¢ = 122.8
2304a + 48b + ¢ = 137.8
d = —0.07A% + 6.2284A — 0.2623

. 1.35, 1.68, 2.03, 2.37, 2.725, 3.07, 3.4; no, the ratios

keep increasing as the diameter increases.

. 0.0675, 0.0672, 0.0678, 0.0678, 0.0681, 0.0681, 0.068;

the ratios are approximately equal.

. t = 0.068d2%; about 206 min

n| 01| 2|34 ]| 516

204 7|11 | 16| 22

a+b+c=2

9a +3b +c =17

25a + 5b + ¢ =16

g 600 R=05n%+05n+1
5 500
£ ;‘gg 5.8 Mixed Review (p. 312)
g 200
2 00 41. 32 -4=9-4=5
S 0
: 42. 25=2-2-2-2-2=32
0 100 200 300 400 500
Protein intake (grams per day) 43, 3(—4P + 10 =3(—64) + 10 = =192 + 10 = —182
4. —(-1)+2(-)+7=-1-2+7=4
38. a. 100a + 10b + ¢ = 61.2
45. x —y =4 4. 2x —y =0
900a + 30b + ¢ = 1304 N 5 St 3 0"
xty=2 Sx+3y=11
2304a + 48b + ¢ = 140.7
2x =6 S5x + 3(2x) =11
d = —0.0771A% + 6.5803A + 2.4614
x=3 Sx + 6x = 11
2 3-y=4 1x = 11
% —-1=y x=1
(3.-1) y =20
[a] y — 2
0 10 20 30 40 50 60 70 (1,2)

Angle (degrees)

Algebra 2
Chapter 5 Worked-out Solution Key
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47. 3x+2y= -2 6. ;
7 |\
Aaxr/y=1
et ] L y=x%+7x+ 10\ / I\
/ \
4x+7<—1—37x)=19 \ 1 / \
/ —ll\lx
D
4x—7—&=19 : \
2 I \
y=—x°—4x \
B [T}
7. y=alx — 5?2 -2 8 y=akx+3)x—-1)
o 0=a(-1?-2 -5 =a(5)(1)
y=—l—% 2 =4 l=g
=2x—57-2 = —(x+3)x—1
y=-1+6=5 y=2(x-5) y=—(+3)0x-1
9. 16a —4b +c¢c =38 — —
(_4’5) a c 16a 4b + ¢ 8
4a —2b+c=1 =
48. C = 1800 + 15v + 10p a ¢ 8a + 4b + 2¢ = 10
da +2b+c=>5 24a +3c =18 Eq2

Quiz 3 (p. 312) A o+ |
a — c=

- [ da+2b+c=5
A /'l 8a + 2c=6 Eql
y=x>+2
1 8a+2c=6 8a =6
MR x —8a—c=—-6 a=%
‘ | c=0
2. 5
y‘:_‘xz‘_,‘ﬁ‘a 43)+2+0=>5
2b =2
' b=1
-1 1 X
foH =it
pl \ 10. 0.00339N2 + 0.00143N — 5.95 < 1000
3 ¥} f 4 NN 0.00339(N? + 0.42N + 0.0441) < 1005.95 + 0.0001495
— 2
' \\ // == 0.00339(N + 0.21)% < 1005.9502
1
— — - | (N + 0.21)? < 296,740
I [/ =NV 3 (N + 0.21) < 544.7
EER AN
y=2x2—12x+ 15 REEEEE N < 544
[T T TT] 0 < N < 544
5. A v
\ 7\ 1 .
'\‘ ; \ ’.'y: P Chapter 5 Review (pp. 314-316)
) \
\\Il \II 1. i
] 1 \ x
ik 1k \ /
R ! 1ly=-x+2x+3 y=x2+4x+7
[' \N| 7/ \ ‘
y (=2, 3)
1
-1 ‘lx
x=-2y [
Copyright © McDougal Littell Inc. Algebra 2
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2. y X‘=2
\
(2,5)
[\
L, y=—3(x—232+5
[ ]
[ x
2 \
AP /
L /
=1 1
\ /
y =20+ Nix — 5)
A
x=2 |

4, >+ 11x+24=0
x+3)x+8) =0

x=—-3orx=—8

5, X2 —8x+16=0 6.

x—4)?2=0
x=4

7. 3+ 4u—15=0 8.

(w+3)3Bu—5=0

5
u=-—-3oru=3

9. 2x? =200 10.

x* =100
x==10
1. 4(r + 6)2
(r + 6)?
(r+6) = 210
r=+2/10 — 6
12. —(k—12+7=—43
—(k—1)2= =50
(k — 1)2 =50
k—1=+5/2
k=1+5/2

160

Il
IS
(e}

13. (7T —2)+ (—4i+5)=5+i

22+ 3x+1=0
2x+1Dx+1)=0

_ 1 _
x=—5o0rx=—1
2502 —=30v+9 =0

(5v — 3)2 =
_3
V=75
5x2=15
=3
x:i\/g

14. 2—-6)+ (1li+i)=—4+12i
15. (12 + 90) + (40i — 27i) = 102 + 13i

+ i 1+ 2
16.8 l>< =

(8—2)+(i+16i):6+17i

1—2i 1+2i
17. V(62 + (9)? =

Algebra 2

1+4 5

36 + 81 = V117 = 313

Chapter 5 Worked-out Solution Key

18.

20.

21.

22.

23.

24

26

X2+ 4 =3 19.
XH+dx+4=17
x+2?2=7
x+2=+J7
x:—Ziﬁ
2w +w—7=0

wttye LTy 1
2 16 2 16

( 1)2 57
w+ - =—

4 16
w-i-f:+j
4 4
1 V57
w=——* —
4 4

y=x>—8x+ 17
y— 17+ 16 =2 — 8 + 16
y=(x-—472+1,
4, 1)
y=-—x>—-2x—6
y+6=—(*+2x)
y=—(+2x+1) -5
y=—+17 =5
(-1.-5)
y =4x% + 16x + 23
y — 23 = 4(x® + 4x)
y=4(*+4x+4) +7
y=4x+ 2?2+ 7,

(=2,7)
X2 =8 +5=0 25.
_ 8+ /64— 20
2
8 + /44
L= 8 F Va4
2
x=4=+ J11
L2+ 10v+T7=0
=10 + /100 — 112
8
:—10121'\/5
8
-5+iJ3
VST

X2 —10x = =26
xX2—10x+25=—-1
(x—52=-1
xX—5==i
x=5%1i
W2+ Tx—1=0
:—7i 49 + 36
18
x=—7i\/§
18

Copyright © McDougal Littell Inc.
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27 [\P /

y=x*—4x+4

28. \ ¥

29.

) ST
\ i y=—2x?+3
\ 1x 7|\
\ 71 U \
v / 1
/ I \
\ T 1\ X
a0
y=x2+6x+5 1| \
L] ’ 4
30, xX?>—3x—4<0
x—4x+1)=0
x=4orx=—1
—-1<x<4
3. 22+ 7x+22=0
=—7i\/49—16
4
-7+ V33
= 1=
4
-7 - V33 -7+ V33
xsforxzf

32. 9x% > 49
49
9

34. y=alx+4)(x—3)
20 =a(l + 4)(1 — 3)
20 = a(—10)
-2 =ua
y=—2x+4)(x—3)

Chapter 5 Test (p. 317)

1. Y x=2
|

y=-2x2+8x-5

Copyright © McDougal Littell Inc.
All rights reserved.

33. y=alx—6)>+1
5=a4—62+1
4 =4da
a=1
y=(x-6)2+1
35. 25a —5b+c=1
16a —4b +c = -2
9a +3b +c=5
y =05+ 15x— 4

2 \ i1
\ /
- 2
y (x+3)‘+1 (_3,_”1
‘ ‘ -1 X
Nl
x=- \
3 Y x=2
\
(2,3)] y=—2lx+ 1)(x—5)

/ \
4. y=4x-32-7
y+7=4x>—-6x+9)
y+ 7 =4x> - 24x + 36
Yy =4x* — 24x + 29

5, X —x—20=(x—95x+4)
6. x>+ 6x+ 1 =3x+ 1)
7. 3u? — 108 = 3(u*> — 36) = 3(u + 6)(u — 6)
8. y=x*—10x + 16

y=(— 8 —2)

8,2
9. a J/5:-5-5:2-2=10.5

i B2

’ 3 /33 3
10. iagihary M. 3+ 1)+ (i—50)

=44
4+2i“
5+

—3i

12. (—4—-7)+ Qi +3i)=—11+5i
13. (48 — 2) + (6i + 16i) = 46 + 22i

14 9+2iX1+4i:(9—8)+(2i+36i):1+38i
1 —4i 1+ 4i 1+ 16
Algebra 2
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15. f(z) = 2> — 0.5 28. v y=—x2iax+2| 29 \ T
7,=0 ‘\ i,
\ Iy
2, = £(0) = —0.5i /AR ———t—
2 = f(=0.5) = =025 — 0.5i 7 Ay
2= f(—025 — 0.5) = —0.1875 — 0.5i 71/ | \\ . P T 115
|zo] =0 (2N \ Ll
2] = 05 30. -x>+x+6=20 31. 2x2—-9>23
|2,| = V0.0625 + 25 = /03125 ~ 0.56 W -x-6)=0 2 =32
|25 = V(=0.1875) + (—0.5)° = 0.53 ~G =3+ =0 =16
Yes, the absolute values are less than N = 1. ¥=3orx=-2 ¥ = x4
16. ¢ = 4: 17.c=%; —2<x<3 x< —4orx>4
(x —2)? (x + %)2 32. x = W
18. ¢ = 0.09; 19. y=x>+ 18x — 4 7+ /B
(x — 0.3)2 y+ 4+ 81 =x*+ 18x + 81 x=#
y=(x+9)?— 85 7- /33 7+ /33
(—9, —85) 2 P
20. 7x2 -3 =11 21.5x2 — 60x + 180 = 0 33. y=alx+3)?+2 3. y=alx— 1)x—38)
x> =14 X —12x+36=0 —18=a(—1+3)2+2 —2=a(2-1)(2-29)
x2=2 x—6)(x—6)=0 —20 = 4a -2 =a(—6)
x=+2 x=06 —5=a % =a
22, 42+28-15=0 23 m>+8m+3=0 y=—50+3)2+2 y =3 — 1)k - 8)
Qx+ 15)2x — 1) =0 L8 /6h-12 3. a+b+tc=7 36. 0=—162+ 167
x=-2orx=1 2 16a + 4b + ¢ = =2 167 = 16
g Y2 250+ 5b+ ¢ = —1 7 _p
4+\/% y=x>—8x+ 14 t=3.23
m= —4 =x
24. 3(p — 9)> = 81 25. 22 —3t+2=0 about 3.23 see
37. p = 1.2254> — 88a + 1697.375
(p — 92 =27 t:3im
p—9=1%33 4 Chapter 5 Standardized Test (pp. 318-319)
p=9+3/3 L3z i
4 1. B
26. (—1)2 — 4(7)(10) 27. X ST Tf 2. 42+ 4x—-35=2x—-52x+7) E
—279: 3. y=x>—13x+ 40 4. 4(x—1)2=28
2 imaginary \ / 0=x-5x-238) x—12=7
5.8 x—1=+J7
y=x2+1 D x=1+ 7
T c
5. (—12 + 8i)(10 — i) = (=120 + 8) + (80i + 12i)
= —112 + 92i
D
6. C
Algebra 2 Copyright © McDougal Littell Inc.
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Chapter 5 continued

7. V22— 4(3)(—7) = 88 8 ¥»+7x—8>0

2 real solutions X+Tx—8=0
A x+8)x—-1=0
x=—-8orx=1

x< —8orx>1

B

9. D 10. g
M. V(=32 +Q22=V9+4=/13=236l or

A2+ (—42=J/1+17=/18=3/2~424 B

12. 49 + 96 = 1450r 196 — 200 = -4 A

13. a. r = 0.334(30)? b. 400 = 0.334s>
r = 300.6 ft 1197.6 = s>
34.6 = s
about 34.6 mi/h

c. A=247r d. A =8.0167s> e. linear; quadratic
14. a. h= —16/ + 40t + 3
b. h —3 = —162 + 40t
h— 3= —16( — 2.5t + 1.5625)
h—3 = —16(t — 1.25)?
h=—16(t — 1.252 + 3 + 25
h=—16(t — 1.25)%> + 28
about 1.25 sec; 28 ft

c. 8 = —16(t — 1.25)2 + 28
—20 _ . _ 2
ey (r—1.25)
S_ o, _ 2
1= (r— 1.25)
5 os
2
V5
1.25 > =t
about 2.37 sec
d. 6 < —16(t—1252+28<9
-22 -19
= > — 2 > =
16 2 (r—1.25)?% > 16

1.375 = (r — 1.25)> > 1.1875

1.173 2t — 1.25 > 1.090

242 >t > 234
from about 2.34 sec to 2.42 sec
e. 0= —16(0.1)> + (0.1)v, + 8
0= —0.16+ 8 + 0.1y,
—17.84 = 0.1v,
=784 = v,
78.4 feet per sec
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