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Answers for Lesson 5-1 Exercises

15.
17.
19.
21.

22,

23,
25.

27.

29.
30.

= © NV oW o

linear; none, x, 4 2. quadratic; 2x%, —3x,5
quadratic; 3x2, —6x, none 4. quadratic; x2, none, —7
quadratic; x2, 3x, —10 6. linear; none, —7x, 28
quadratic; 6x2, none, 6 8. linear; none, x, —1

quadratic; —2x2, —8x,none 10. (0,—4),x =0

. (=1,0),x = —1 12. (—1,-4),x = -1

. P'(6,9),0'(2,1) 14. P'(1,5),0'(—2,8)
P'(—1,-1),0'(—4, —4) 16. y= —x*>+3x — 4
y=x—-5x+2 18. y =2x%2 —x + 3
y =x%+ 2x 20. y = —3x% + 20
a. y = —16x2 + 33x + 46, where x is the number of seconds

after release and y is height in feet.

b. 28.5 ft
a. y = 0.0236x% + 0.907x — 2.09
b. 58.5%
y = 4x? 24, y = —2x* +3x + 5
no 26y =3 —Ix+1
(-3 -3).x=-} 28. (—1,4),x = —1
(b0).r=
a. x:4,5;y:6,10
b. y = %xz — %x

c. 45 segments
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Answers for Lesson 5-1 Exercises (cont.)

31.

32.
35.
38.

39.

40.

41.

42.

a. y = —0.0112x% + 1.24x + 9.97

b. Answers may vary. Sample: domain, whole numbers from
0 to 50; range, positive whole numbers to 200.

c. 1992

d. Never; the quadratic model reaches a maximum of about
45 cents, so it is useful for only a limited number of years.

3 33. 8 34. 6
11 25
4 36. 2 37. —10

a. y=3.157x — 52.34
b. y = 0.04243x2 — 0.04080x + 0.8890

¢. Answers may vary. Sample: Quadratic; the quadratic
model comes closer to most data points than the linear
model because the data follows a curve.

Answers may vary. Sample: y = —%xz,

_ 1 2 _ 1 6
Yy = ﬁxz - %)Y —§x2 5
Answers may vary. Sample: You need at least 3 points; you
are going to substitute x- and y-values into y = ax® + bx + ¢
to set up and solve a linear system for finding values of a, b,
and c.

Answers may vary. Sample: They are similar in that both are
symmetric with respect in the y-axis, have only non-negative
y-values, lie in Quadrants I and II, and have minimums at
(0, 0); they are different in that the graph of y = x? rises
more steeply, while y = | x| rises at a steady rate as | x|
increases.

3,5)
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Answers for Lesson 5-1 Exercises (cont.)

43. a.

b.

You can find how high the arrow was when it was
released.

The negative intercept tells you how much earlier you
would have to shoot the arrow from a height of zero for
its height to be described by the same function. The
positive intercept tells you how many seconds after the
release the arrow will take to hit the ground.

P AR AR 1 11
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Answers for Lesson 5-2 Exercises
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Answers for Lesson 5-2 Exercises (cont.)
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Answers for Lesson 5-2 Exercises (cont.)

21.

23,

25,

27.

28. $10; $13,500

(_3! 0)J y
—4 2 (O x
+4
Ny Qi
x=-3
: 10
‘_4y 1’Il11’1, - 3
X
ol]
Rl
4
\ Ay] min, 2
\ )4
\\ / n
X
4| 2 |0
y min, 5
o

22,

24,

26.

29. 25s;64 ft

»

Yi

max, 6

N

A(”;

max, 41

1
5

y max, 6%

S

N

SaE

ECIE

30. 1000 tires; $20
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Answers for Lesson 5-2 Exercises (cont.)

31. [ [y 32. y}l
L LATTN A 5
A4 \ \ 7/
X
5 1.5] -1 [-0[5//0
/ \ N | /T
O 21416 NS,
| ]
33. )\y 34, y
\" /
5 \ /
: /
/I\\ /,
o | x TN
X
20l T2 416
35. 13,13;169 36. —5,5; —25
37. B 38. C 30. A
40. Answers may vary. Sample: y = x2 + 20x + 96
41. 2.25 ft by 2.25 ft; 5.0625 ft> 42. y = —%xz + 10
43. length = 9 cm, width = 9 cm
44. 5 45. —3 46. —2 47. 2
48. y = x> +2 49, y=—4x2—3 50. y=32x2-1
51 y=10x2 — 1 52, y = —3x? 53. y = 6x2 + 8
54. a. $20
b. $6050
¢. Check students’ work.
55. B
iyt SRTTRE
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Answers for Lesson 5-2 Exercises (cont.)

56. a. Check students’ work.
b. 60 bricks by 60 bricks

57. y =x% + 1;up 58. y = 5x2 + 1;up
59. y = —%xz + 1; down 60. y = —%xz + 1; down
61. y = %xz + 1;up 62. y = —%xz + 1; down
63. y = —%xz + 1; down 64. y = —%xz + 1; down
- 1 2
65. a. y = T2400%
1 2 1
b. ¥ = 17400%" ~ 20%
_ 1 2 1
¢ Y= 14400 T 20%

66. a. Check students’ work.

b. Answers may vary. Sample: The widths of
y =ax>+ bx + cand y = —ax? + bx + c are the same.
As |a| increases, the width of y = ax? + bx + ¢ and

y = —ax® + bx + ¢ decrease.
67. —6,24 68. 1,2 69. 3, —12
70. —%, —% 71. 10% square units
72, 10% square units 73. 10% square units

Algebra 2 Chapter 5



Answers for Lesson 5-3 Exercises
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Answers for Lesson 5-3 Exercises (cont.)

9.

11.

13.
15.
17.
19.
21.
23.
25,
27.
29.

31.
33.
35.

y

5
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N

ol 2] 6 X

fllN

12
Y = X

y=—(x—-2)
y=(x=2)
y=6(x+3)2-2
(=20, 0), —600
(—5.5,0),726

(4, —25), —41

Il
~N

10.

12.

14
16
18
20
22
24
26
28
30

32
34

'

\ /
\| -4/|-2 O
\

Il
1
o

.y = —x2+4

Ly = —(x + 2)?

Ly = —2x%
y=—(x-1)2%+2
. (3.2,0),1.024

. (—1,—-1), —0.9965
. (125,125), 15,750
Ly=(x+1)2%+4
Ly = —5x2+ 12
.y=2(x+él1)2—%
Ly =—2(x—-22%+11
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Answers for Lesson 5-3 Exercises (cont.)
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Answers for Lesson 5-3 Exercises (cont.)

42. a. All nonnegative numbers; a price cannot be negative; it
would imply that the bakery pays people to take bread.

43
45
47
49

51.
53.

55.
57.

58.

b. $277.50; $210.00
c. $0.55
d. $300.00

Ly=—Tx—-1)>+2
Ly=—3(x+32+6
Ly =T(x+1)>—4
cy=-10(x - 52 - 5
y = 25x% + 60x + 27
y = 2x% + 22x

y = —10x?> — 40x — 40

44. y = —3(x —3)2 + 6
46. y =35(x +2)> + 6
48. y = —7x> +5

50. y = 8(x — 5> 3
52. y = —9x% + 24x — 10
54.y=%x2—5x+%

56. y = 16x% — 8x + 2

a. first:x = 4,second: x = 2.5

b. For the first spreadsheet the x{-values 3 and 5 are
equidistant from 4 and their y-values are both —3. In the
second spreadsheet, the x,-values 2 and 3 are equidistant
from 2.5 and their y,-values are both 2.

C. y=—4(x—4)2—|—1;y=4(x—%)2+1

Each function of the family has (3, 4) as the vertex and

x = 3 as the line of symmetry. Functions in the family have
different stretch factors. So the equation for the family is
fx = a(x — 3)? + 4, where a is any real number.

. yes
.no;y=—3(x+%)2+%
. nojy=(@x+12%+7

. M0;y = —4(x_%)2+%

60. yes
62. yes
64. yes

Algebra 2
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Answers for Lesson 5-3 Exercises (cont.)

67.
68.

69.
70.

72,
74.
76.
77.

78.

79.
81.
83.

no;y = 100(x — %)2 + 6

Any real numbers a and k such that a + k£ = 1 will work.

However, if a = 0 and k = 1, the function will be linear

rather than quadratic.

a=3k=-1

a=—6k=35 MNoa=%4k=1

a=-%2k="2 73. a=1,k=—650

A 75. Check students’ work.

minimum; 150

Answers may vary. Sample: The graph of y = (x — 6)2 + 7

is the graph of y = (x + 6)? translated right 12 units and

up 7 units.

a. ah® + k

b. 7 =0 or a =0 (Note, however, that if a = 0, the function
will not be quadratic.)

y = x? 80. y = S(x + 3)2

y=—3(x — 3) 82. y = —i(x — 4)°

y=2(x—1)? 84. y = —4(x + 3)2

Algebra 2 Chapter 5
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Answers for Lesson 5-4 Exercises

1. 3:3(a® + 3) 2. 5:5(5b%* —17) 3. x;x(x — 2)
4. (5t +7) 5. 7y;7y(2y + 1) 6. 9p;9p(3p — 1)
7. (x+ 1)(x+2) 8. (x +2)(x +3) 9. (x +2)(x +5)

10. (x +2)(x +8) 11,

(y +3)(y +12) 12. (x +2)(x + 20)

3. x—D(x—-2) 14. (x—12)(x—1) 15. (r—2)(r—9)
6. x —4)(x—6) 17. d—3)(d—9) 18. (x —4)(x—9)

19. x—7)(x+2) 20. (x +5)(x—4) 21.

(x —8)(x +5)

22. (c+9N(c—7) 23. (x+15)(x—5) 24 (t— 1)+ 4)

25. Bx +4H(x +9)
27. (r +2)(5r + 13)
29. (t + 4)(5t + 8)
31. (x +4)(3x —5)
33. (x —2)(7x +6)
35. (x + 4)(3x — 4)
37. (x +1)?
39. (x — 9)?

M. (3x + 8)?

43. (x +2)(x — 2)
45. Bx +1)(Bx — 1)
47. 5x —1bysSx — 1
49. (x +y)* — y% x(x + 2y)
51. 9(x + 2)(x — 2)
53. 32y + 5)(2y — 5)

26.
28.
30.
32.
34,
36.
38.
40.
42.
44,
46.
48.
50.
52.
54.

(x — 8)(2x — 3)
(m — 3)(2m —5)
(x —12)(2x — 3)
(v +4)(5y — 8)
(z +4HQ2z—7)
(4k + 3)(7Tk — 2)
(t = 7)

(2n — 5)2

(9z + 2)2

(c +8)(c —8)

x2 —16;(x + 4)(x — 4)
(3x — 17) cm

(x —7)ft

2(3z + 2)(3z — 2)
162t + 1)(2t — 1)

Algebra 2
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Answers for Lesson 5-4 Exercises (cont.)

55.
57.
59.
61.
63.
65.
67.
68.

69.
70.

71.

72,
74.
76.
78.

3(2x + 3)2 56. 4(2x — 5)?

2(a — 4)? 58. 3(x — 9)(x + 1)
2(3b — 1)(3b + 5) 60. 4(n — 2)(n — 3)
3(y +3)(y +5) 62. —(x — 1)(x — 4)
2x —5)(2x — 1) 64. %(x + 1)(x — 1)
—6(z% + 100) 66. Th(R + r)(R — r)
(x — 70) ft

Factor 3 from the terms to get 3(x% + 2x — 24). Look for
numbers whose product is —24 and whose sum is 2. The

numbers —4 and 6 work. The complete factorization is
3(x — 4)(x + 6).

Check students’ work.

The third line should be x(2x — 5) — (2x — 5), and the final
line should be (x — 1)(2x — 5).

First factor out 4x2 to get 4x2(x> + 6x + 8).

To factor x% + 6x + 8, note that the numbers 2 and 4
have a product of 8 and a sum of 6. The complete
factorization is 4x2(x + 2)(x + 4).

(0.5¢ + 0.4)(0.5¢t — 0.4) 73. 100(9x — 10)(9x + 10)
100(6z — 7)(6z + 7) 75. (x + 12)(x — 3)
(x — 10)(x — 9) 77. 2x + 9)(3x + 14)

2(a + 1)(6a — 7)

Algebra 2 Chapter 5
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Answers for Lesson 5-5 Exercises

1.
4.
7.
10.
13.

16.
19.

20.
23.
26.
29.

32.

33.

34,
35.
36.

39.

42.

45,
48.

a. about 6.61 s
b. about 6.89 s

—4.30, —0.70
—1.67,—1.5
—5.53,0.36
—1.46,5.46

a. Answers may vary. Sample: % ~ i
b. the tree trunk

B

Check students’ work.

3 ft

—3.58, 3.58
-5,3

11.
14.
17.

21.
24,
27.
30.

37.
40.

43.

46.
49.

3,6
—2,—1
—2,2
~V5.V5

—1.32,8.32
—0.59,2.26
—1,0.25

—5.16,1.16
1

3,8
~8.69,0.69
~5.89,5.89
~4,0

-10, -1

Algebra 2

3

3. —1,§

2
6. —§,6
9. —4.,4
12. -2V2,2V2

77
15. —%,7
18. —2V/5,2V5
22. —0.78,1.28
25. —0.94,2.34
28. —3.12,5.12
31. —1.16,2.16

2 —
Fem~ 16

38. —3,3

3 2
41. =5, =3
44. —3.25,0.92
47. 1,7
50. —1.5,0.5

Chapter 5
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Answers for Lesson 5-5 Exercises (cont.)

51.
54,
57.

58.
59.
60.
61.
62.
63.

64.

65.

66.

—6,0 52. —1,4 53. —4,3.5
(-1,1),2.4) 55 (0,-2).2.2) 56 (-3 —%).2.2)

To find the x-coordinates, set the right side of the first
equation equal to the right side of the second equation and
solve for x. Then find the corresponding y-values by
substituting each solution into the simpler of the two
original equations.

Answers may vary. Sample: 2 — 8x + 15 = 0
Answers may vary. Sample: x2 + x — 6 = 0
Answers may vary. Sample: x2 + 7x + 6 = 0
Answers may vary. Sample: 6x2 — 7x + 2 = 0
x=4,y=1lorx=-4y=9

Answers may vary. Sample: If tables show same-sign values
approaching 0, there likely is one solution. If same-sign
values never approach 0, there likely are no solutions.

Solve (x — 4)(x — 6) = 0 to find that the zeros of

y = x> — 10x + 24 are 4 and 6. Average 4 and 6 to get 5.
This is the x-coordinate of the vertex. Substitute 5 for x in
x2 — 10x + 24 to find that —1 is the y-coordinate of the
vertex. The vertex is (5, —1).

a. 100 ft

b. 5s

a. Answers may vary. Sample: If x # A, then x — & will be
nonzero, (x — )% will be positive, and a(x — h)? will be
positive. Adding a positive to k will always result in a

number greater than k. So the point (A, k) is the lowest
point when x = /4 on the graph of y = (x — h)? + k.

b. No; (x — &) can be negative.

Algebra 2 Chapter 5
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Answers for Lesson 5-6 Exercises

1.

4.

7.
10.
13.
16.
19.
22,
25.
28.
31.
34.
37.

40.
43,
46.

48.

50.
53.

2i
9i

4iV2
6iV/2

6 — 2iV7

—2i,—4 — 2i,12 + 14i

+iV65

2.

5.

8.
11.
14.
17.
20.
23,
26.
29.
32.
35.
38.

41.
44,

51.

iv7 3. iV15
5iV2 6. 4i
9i 9. —10i
2+ iV3 12. 8 +2iV2
3+ 2i 15. 7 — 5i
-2 — 5iV2 18. 4 + 6iV2
13 21. 2V2
3V5 24. —4i
—9 — 27. 3 + 2i
6 + 3i 30. 1—7i
—2 —3j 33. 10 + 6i
10 36. 26 — 7i
9 — 23; 39. —36
+5i 82, +1Y2
+iV7 45. +6i

47. —i,—1 —i,i

49. 1 —-i,1 -3, -7—-Ti

+7i

52.

i

No; the test scores were real numbers. He added the scores
and divided by the number of scores. The set of real
numbers is closed with respect to addition and division so he

should have gotten a real number.

Algebra 2
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Answers for Lesson 5-6 Exercises (cont.)
54. a. A:—-5,B:3+2i,C:2 —i,D:3i,E:—6 —4i,F: —1 + 5i
b. 5,-3—-2i,-2+1i, —-3i,6 +4i,1 — 5i

55. B 56. —5,5 57. 288i

58. —1 + 5i 59. 10 — 4 60. 8 — 2i
61. 11 — 5i 62. 6 + 10: 63. 7—1i
64. 10 + 11; 65. —27 + 8i 66. —13 + i

67. a. row 2:2,5, V5, V5
row 3: 6,10, V10, V10
row 4: —12, 100, 10, 10

b. Answers may vary. Sample: The sum of a complex
number a + bi and its conjugate is 2a. The product of
a + bi and its conjugate is the square of the absolute
value of a + bi. The absolute values of a complex number
and its conjugate are equal.

¢ [d Imagijary  They are symmetric images of each
=681 6 other with respect to the real axis.
.1 + [2i
3+
n : Real
- o —F—13—i
11— 2j

—6 <8
=8i

d. True; the additive inverse of a + biis —a — bi, and the
conjugate of —a — bi is —a + bi. The conjugate of a + bi
1S a — bi, and the additive inverse of a — biis —a + bi.

68. x=-7,y=3 69.x=136,y=—% 70. x=-T7,y=-3

71. (a + bi)(a — bi) = a® + b?;since a and b are real,
so is a® + b2

72. 0.383 + 0.117,0.517589 + 0.19426i

73. nonzero real numbers x and y

Algebra 2 Chapter 5
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Answers for Lesson 5-6 Exercises (cont.)

74. (3 + 4i)! =3 + 4iand 3% + 42 = 25;
(3 + 4i)> = =7 + 24i and
(—7)% + (24)? = 625 = 25% (3 + 4i)> = —117 + 44i and
(—117)% + (44)? = 15,625 = 253,
(3 + 4i)* = —527 — 336i and
(—527)% + (—336)% = 390,625 = 25%
(3 + 4i)°> = —237 — 3116i and
(—237)% + (—3116)? = 9,765,625 = 25°

75. |[..[imhaginary
i 7+ 5i
4il 11 +13i 1
) Y6 s 2i
‘ I
(o) 2 14 6 |Real

Algebra 2

If the points for the origin, a + bi, ¢ + di,
and the sum are not collinear, then they
form the vertices of a parallelogram.
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Answers for Lesson 5-7 Exercises

1. —4,-2 2. —8,12 3. —-1,3
g, -0 -8 5. —4,3 6. 1,11

7. 81 8. 1 9. 144

10. 100 1. § 12. 4

13. —4,7 14. —1,4 15. -3+ 4iV2
16. 1 £ 17. —1,9 18. -3+ iV13
19. +2i 20. —1 +2i 21. 1 £V5

22, 3+ 138 23, 2+ VB 24, 3+ 13
25. —4,7 26. 2+ 27. —3.1

28. y = (x +2)2—11 29. y = —(x —2)2 +3
30.y=—2(x—%>2+121 31 y=(x +2)> -3

32. y=2(x —2)2—7 33. y=—(x +1)2+4

3. y = —~4(x + ] + T (-3 )
35,y =3(x = 9% - 1:(5.-3)
36. y = —5(x — 2% + 3(2.3)

37. a. (60,5000)

b. positive rational numbers less than 130; whole numbers
up to 5000

c. $60; $5000

38. Add —11 to each side of the given equation to obtain
x%2 4+ 8x = —11. Then add the square of half the coefficient
of x to each side to obtain x2 + 8x + 42 = —11 + 42, or
x% + 8x + 16 = 5. Rewrite the left side of the last equation
as (x + 4)% to obtain (x + 4)2 = 5.
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Answers for Lesson 5-7 Exercises

39.

40.
43,
46.
49,

a. (59,36.81)
b. 36.81 ft

c. 7.65ft

d. about 120 ft
=

. Answers may vary. Sample: The path is parabolic. Also,
the linear model does not predict that the ball will
eventually hit the ground.

—10,10 41. —20,20 42, —22,22
—16,16 44, —18,18 45. —10,10
—-1,1 47. —12,12 48. —12,12

row 2:47,46,45,44,43,42,41, 40
row 3: 96, 141, 184, 225, 264, 301, 336, 369, 400

a 400 lJ,Az—w2+50w

300 ®
e

3

= ®
< 200 2

L J

100 ®

—?

2 4 6 8
Width

b. Check students’ work.

¢. The numbers w such that 0 < w < 50; since the perimeter
1s 100 the width would have to be less than 50, and since
length can’t be negative it would have to be greater than 0.

d. 625 units?; 25 units by 25 units

e. A = w(50 — w); yes; both equations are quadratic and
model the same situation.
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Answers for Lesson 5-7

Exercises (cont.)

50. a. e[ [ N
N\
\\
306 \
/
O [300]500 |\
(315, 630)
c. 630 ft
d. 630 ft

51. —12 £ 3V17 52.

4. 3.}
_3

57. —5a,2a
3 1

60 2a 2w

b. The domain is all real
numbers between 0 and
630. The range is all real
numbers from 0 to 630.

—4+2V5 53. 1+ V37
1 . V5 3 . V4l
s T § 56. —g £ 5
ai6a\/ﬁ 59 %,%,a#o

63. =5+ 3V2,5+ 3V2
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Answers for Lesson 5-8 Exercises

1. 1,3 2. —6,-2 3. 4,1

a. -1, 5. —5 6. —3.1

7. 3£V 8. —3+\14 9, 22 VIO
10. 3,3 1. 1,4 12. —3,1

13. 3+ V2 14. 142 15, -3 + VI
6. —2+iV2 17. 1+iV2 18, —2 — 1V20
19. 3 + 13 20. 1+ VD 21, —L + Y14
22. 1.3 23. 3 + V10,061,272

24, -2+ V3. 187054 25. 11

26. & + Y37 124138 27. % + V71 249 0.89
28. —1 + V2 _290,1.90 29. 5 + V3 _0.19,2.69
30. —1 + ¥ 081,031 31. —4; two, imaginary
32. 36;two, real 33. 0; one, real

34. —223; two, imaginary 35. 169; two, real

36. —116; two, imaginary 37. 1;two, real

38. 0; one, real 39. 0;one, real 40. no

41. 1,10 42. 0,42 43. 3,1

44. —3.45,1.45 45. 1+ i 46. —1.70,4.70
47. —7,7 48. —8.47,0.47 49. 3£ iV2
50. —1,3 51. —1,6 52. —5.41,2.41
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Answers for Lesson 5-8 Exercises (cont.)

53.

54,
55.

56.

57.
60.
63.

64.

a. w(18 —w) =36
b. 2.29 in. by 15.71 in.

3or —13—1
Answers may vary. Sample: Assume the coefficients are real
numbers. If the discriminant is negative, then there are 2
imaginary solutions. If the discriminant is 0, then there is 1
real solution. If the discriminant is positive, then there are 2
real solutions.

a. Answers may vary. Sample
Graph y = 0.0721x% — 2.8867x + 117.061 and y = 100.
Where they intersect is the year when 100 million tons
were released in the air.
Wherever y = 0.0721x2 — 2.8867x + 117.061 is below
y = 100 is where less than 100 million tons were released.

b. Answers may vary. Sample
Where y = 0.0721x2 — 2.8867x + 117.061 < 100 is the
solution. Subtract 100 from both sides and you get
y = 0.0721x2 — 2.8867x + 17.061 < 0. You then use the

quadratic formula to solve.
¢. Check students’ work.

two 58. one 59. none
two 61. two 62. two
a. 12 or —12

b. k such that |k| <12
¢. ksuch that |[k| > 12

a. ksuch that |k| <6
b. k such that |k| > 6
c¢. 6,6
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Answers for Lesson 5-8 Exercises (cont.)

65. Imaginary solutions always come in pairs because they are
the positive and negative solution of the square root of a
negative number.

66. a. II
b. III
|

x? = 1007
17.72 cm

o

67.

T o

68.

o

yes

o

h

1T 7Z N,

!

o 1 2 3 4

[«~]

¢ 0<tr<5
69. Answers may vary. Sample: x> —3x + 1 =10
70. Answers may vary. Sample: x% + 5x + 3 =0

71. Answers may vary. Sample: x> — 5x + 7 =0

72, 3551 73. 2E VS 74. —a + aV26
75 —b + \Vb* — 4ac 4 —b - Vb2 —dac _ =2b _ b
- a. 2a 2a  2a a
b (—_b+ \/b2—4ac)><(—b . Vb2—4ac)_
"\ 2a 2a 2a 2a o
(—_b)z _ (Vb2 — 4a6)2 _ dac _ ¢
2a 2a 42 @
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