Answer Key  AK-1

Answer Key

Chapter 1: Fundamental Concepts of Algebra

1.1 Exercises 53. -15 65. 11 29. Distributive
0 55. 1 2516 31. Commutative
1.a.19,2° b. 19, —, 2° 67. ————
15 57. -1 495 e C1
0 . 69. 1 33. Multiplicative cancellation; —
¢ 19, 15° 2,733 59 ~12 7414 35. Additive cancellation; x
1. ——
d.19.-423 2, 25 33 61. 8 999 37. Zero-Factor Property
b e~ 15 b -
15 63. 6 73. 1.083 39. Multiplicative cancellation; 6
e. /3 f.all except o vighele Sn :
15 75. 0 1 2] 3]4 s 41. Multiplicative cancellation; 3
0 77. 20 miles a1
12 79. 1f sugar =s, 2
3.a 16, =, V4 ¢ 45.-10
{s|3<s<4f=[34] 1
12 :
_ il If walnuts = w,
b. |-16], =, 0, J4 : ; 49. 70
c. |16, = 0, J4 2 3/ 1273 51. ==
d. all e.none f. all g.none 81. Yes, all whole numbers are also 53 —144
5 integers, but the negative integers s
* 45 -1 2.5
are not whole numbers, so not all 37
7. < > . 55. —
51 52 5.8 integers are whole numbers. )
9. <,< 11. << 57. 23.66
. 59. 1.64
13. << 15. >,2 1.2 Exercises
17. >,> 19. 2a+b>c 1 3
1. 3x2y3, —2\x+y, 7z 61. _g( 3(3+7)_5)
21. 9>7 23. x+5<3
25. 928 3072, Jx+y 63 V_4a 2
) ) 5.1,85,-14 : >
27. {3n|n is an integer
and-2<n< 3} 7. ﬂ,—8x5y3, 6.9z 65. (_5’4]
'z
29, {n|n isa prime} s 67. [3.4]
1 9. X 69. [-m,21)
31. . ~|nisanodd integer} y z
{" 11. 20 71. (3,9]
33. (—,15)  35.(25,3.7] 13. 8 3. Z
75. 7
12 2
37. (—oo,4 3. | ——,= .
( ) 2 5] 15 36 +2 77. $66
41. [0,%0) 17. 4 79. $102
43. < ‘_{9‘ — ‘_}1‘ > 19. 58+ 6m 81. 2.19 square meters
45, « ‘_(3 “““ 1}8‘ > 21. -1 83. It is the same number you began
47, > 3 with. Explanations may vary.
) 25 23. Commutative
49. 4 o 85. Answers may vary. (Ex: Please
25. Associative Excuse My Dear Aunt Sally.)
51. V53 27. Associative
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AK-2

1.3 Exercises
1. 16
5. 81

9.1

13. &°
17. 2
21. 121x7
1
25. =
E
s

29.

33.

37. 1

41.

45. 27x°

49. —0.0000176
51. 2.1x107
55.312.12

59. 3.1536x10’
61. 6.75x10°
63. 2.605x107
65. 1.2x107°
67. 50

69. 3.2x10°

1.4 Exercises
1. -3
5.2

9. Not real

13. —

17.

21.

25.

Answer Key

11.

15. 275"
19. x*
23. x

27. x’y’

31. -

35. 27x%y*

39.
43. ——

47. R

53. 5.1x10°

57. 2.587x10°°
71. 1.2x10"
75. Ts
77. 7r’h
79. 585 m’
81. 8lrd ft*
83. 2nr’

3. Not real

15. 2
19. 3|+|
23. x*y’z’

27.

29.

33.

37.

41.

45.

49.
53.
57.
59.
63.

67.

71.

75.

77.

79.
87.
93.
95s.

97.
99.

y625 31 3’36x2y2

2x7 3y?
~2-5 35.J6+83
X++/2x 30, X+2xy+y
x=2 xX—y
- 1
YINY g,
y—4 J5+3
9-y 1
47. ——
18— 6y NERN
L U T
6+y—-26y
Not possible  55. 0
42{/2
0 61. (32" —4)
27 65. n’
4
x3 1
- 69. —
y; 125
1
y3 y2 73. (ax2 +by)12
S 81. 125
1 83. 2 y
B
85. x
1
675
916,807

3d*\3; 3.326 cm?
1651 cm?*; no
2.998x10°* m/s

Because a root is the same as a
fractional exponent.

1.5 Exercises

1. Not a polynomial

. Degree 11; polynomial of four

terms

5. Degree 0 monomial

7. Degree 4 binomial

9. Degree 2 trinomial

11.
13.

Degree 5 binomial
—x"+7x" —4x" +9

a.13 b.—1
©HAWKES LEARNING

19.

21.
23.
25.
27.

29.

31.
33.
35.
37.

39.
41.
43.

45.

47.

49.

. 25°—10s° +4s°

a.6 b.2

L9y -3y +y-2

a.6 b.9

7z’ +8z° —2z+1

a.5 b7

—4x’y—6y—x’z

x’y+xy> +6x—6y

—3ab

xy?—x’y—y

3a’h’ +21a’bh’ +2a°h’
+14a’b—3ab’ —21ab®

3a® —2ab—8b*

6x> +33xy—-18y°

7y* —34xy* —5x°

6x°y* =3x y+36x7y° +4x%y’
~18x’y +24xy*

9a’ +6ab + b’

4x* -9y°

x* +dxy+4y°

=

No; a variable in the denominator

is equivalent to a variable with a
negative exponent.

a. Yes; degree = 4; leading coef-
ficient = 2; terms = 4

b. Yes; degree = 3; leading coef-
ficient = 2; terms = 3

1.6 Exercises

o 3 Ut W =

. m(4mn+16m2+7)
. 6(a-b")
c2x(x* = 7x" +4)
(P )
-4y (3yt-2-4y7)
11.
13.
15.
17.



19. (2x—11)(2x+11)
21.
23.
25.
27.

(

(
(5x2y—3)(5x2y+3)
(x—lOy)(x2 +10xy+100y2)
(

29. (3x* -2y'z)
><(9x4 +6x’ytz+ 4y822)
31. (4y22—3x4)(4yzz+3x4)
33. (7" +3x27)
><(49y6 +21xy°z° +9x224)
35s. (
37. (
39. (
41. (
43. (
45. (y—8
47. (
49. (
51 (
53. (
55. (

57. 2x(2x-1)2
59. a73(7a2 —2b)
61. 2y°° (Sy3 —x)

4
3

63. (5x+7)3 (5x+6)
65. y'4(7y3+5)

wn

1.7 Exercises

2x+1

1. cx#-3,5

x=5
3. x(x-1);x#-3

x+6

cx#-5,1
X+

11. 2x-3;x# -7
X +9x* +11x+19
13.
(x—3)(x+5)
15. 13—x
(x—3)(x+5)
3 2 _
17, x +4x°—=Tx+18
(x+3)(x—3)
2
19, x +11x+17
x+3
’1. x+2
x—6
23.y—1
25. (x+2)(2x+3)
-8
27. 22
y+38
29. 5y° -2y-3
31. -6
41. ~
249 g
X
33. 2.2
6x—3 43. x7y
2x? 45. 1lx
35. 7
x+1 y
P 47 52—23x
ris+s z
m+n 49. X2
39. x+2
mn
22 —11z+54)(z-9
s, | )(z-9)
(z-2)
2
53, 2y +5y-4
y+1
1.8 Exercises
1. 5i 3. 33
5. 4i2x 7. iv29
9.1-3i 11. 8 — 6i
13. -5+ 6i 15. 16 — 30i
17. i 19. —11
21. 40 — 42i 23. 9
25. 1+ 5i 27. -1 -4
29. 7i 31. 3+
33. i 35. —i
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37.

41.

45.

47.

49.
51.
53.

Answer Key  AK-3

14 10 .
—+—1
37 37
43. -5+2i/6

10 —2i 39.

7

—Li

22+10i3
6 + 3j ohms
11 —2j ohms

Chapter 1 Project

1.

3.

Alex: 81.7; Ashley: 90.3;
Barron: 81.0; Elizabeth: 83.1;
Gabe: 90.5; Lynn: 82.4

The final exam contributes a
higher percentage of points to the
final grade than does the semester

project.

Chapter 1 Review Exercises

1.

13. =
2

15.

17.
19.
21.

23.

25.

N W

a. 2’

b. 2°, 0

c. —/4, 2%, 0

d. All except J17

e. V17

f. All

. [4.17)

51

Commutative property
Zero-Factor Property
[5.8)

—t 9

257




AK-4  Answer Key

2 1 -2
27, B 45. — 63. —

X Z xZ X
29. 6.952x10’ P . D-a
31, 2.0x10° 47. m3—5m2+33m +2 4 " 4a + 4b
33. 5 49. 3x° —4x"y  +3xy -4y 67. —x—y
35. 5x° 51 (x+3)(x—4) 69. 3

4y 53. (2a+1)(3a-5) 71.5+9i
37, — .

x 55. (5x3 )( ] 73. 4+i

2
39, 2y3/9x°y 57. (Zx 5 )(x+3) 5. _l+ﬁl’
3 , 25 25

41. 26 59. (3x-2y)3 {(3x—2y)3—1} 77. 62-16iN2
43. 3|x|\/2xy —2x32xy

i 61. x—f,xio,i3

Y

Chapter 2: Equations and Inequalities in One Variable

2.1 Exercises 45 1 2.2 Exercises
L X==
1.t=-5 7 1. {-9,3.14,-2.83,1,-3,4}
C
3.y=-1 - =
Sy 3 47. r = 3. {-2.83,1,-3}
« W= "
. T v02 5. (_ _3]
7. R (Identity) 4. a=—— < ; >
2x -3
9. & (Contradiction)
9 7. (—0,4.8
1. m=7 51.F:§C+32 ? ) R
4.8
13. x=3.7 _
53. =22V 9. (—00,2.25)
15. x = 1.05 2w + 21 ) R
17. y=-5 2K >
’ . 55. m= - 3
19. R (Identity) v 1. | —oo, 5
21. R (Identity) 57. Q hours, or 6 hours and < ) >
23.x=3 3 :
25 35 (C d 20 minutes
5. tradicti
(Contradiction) 59. 13.5 miles 13. [—w,—%}
1
217. y:—g,—3 61. $390 < ; >
3
29, xo— 1 63. 2 gallons 44%, 1 gallon 50% Rt
3 65. 24 child tickets, 15. (7,0)
31. x =-311, 420 15 adult tickets < ¢ >
4 0
33. x= -, 2 67. 7.5% 17. (35’00)
69. 26 feet by 26 feet < N
35. & (Contradiction) h 35 "
71. 53, 55, and 57
37.x=-2,2 19. (-3,0)
73. 36.4%
39.x=5 £ >
75. x=0.72
1 — o
41. xz—E 77. x=13.11 21 ( 0.11, )
- —0 11 >
43. x = l
4
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v

v

v

v

v

v

v

v

Answer Key  AK-5

57. (_m oo) 43. Two complex conjugate solutions
< > 45. Two real solutions
59. [-2.3) 47. {-4.5+4.5i}
T S 9. {-14,6)
61. [73,113] foran A, 51. {2,14}
(113,115) for an A+. \/_
~1+47
63. (1140,1600] 53. { 5 }
55. {-3,9}
2.3 Exercises 57. (16,12}
L {%,_1} 59. {-7,-6}
61. {0,6}
317 63. {-1,2
5. __3,—3} { }
2 65. 11,2,
7. {-3,1}
9. {2) 67. {ﬁ’i‘f}
69. 4.5 seconds
1. {3’11} 71. 4.8 seconds
13. {0,6) 75. (3x-1-V5)(3x-1+15)
s, {E} 77. (5x—1-i)(5x—1+1i)
8
17. {17,19} 2.4 Exercises
19. {li\/i} 1. {-3,4}
{2 | 3. {8,13}
21. {-5,9
] 5. {+2, #i{5}
23. 12,6
5 7. {1£2i143)
25. {-5,-3} |
9. {_, 27
27. 5,2 8
"2 1. {+2i,+3}
29. {-9,-1f 13. {-1,£2, 3}
31. {-13,5} Is. {1,_£}
33. {~16,-6} 27
. 17. {-1,-2,-3}
35. 021
{ 3 } 19. {£1,3}
37. {0.17+0.86i}
21. ‘%’ 0, 3}
39. 40,
23. {+2,+5i}

2
3
41. )1
7
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AK-6  Answer Key

25, {i - g} 11, (—o0,-3)U(-3.3)U(3,0) oo [P
| 13, {_,_}
27. {ig, iz} 22 . h=x ]2
22 15. {15,245} 23
5 4 2
2. /-2 0 2 ., [2em
{ 2 7} 17. f—j hours, or 2 hours and 43. =2 p
31 {_i 2J—r2"ﬁ} 55 minutes 45. b=+Jc* -’
3 3 19. 7.5 hours P>
; 47. a=3~
33. {_3, 3303 } 21. 20 weeks Sk e
2 23. 45 minutes .
5 Chapter 2 Project
35. 1=
{2} 2.6 Exercises 1. Scenario 1: $472.97
37 {1} Scenario 2: $550.32
) L {O} Scenario 3: $450.77
39. {4} 3.9 zcenar%o 4 iggglz
5. {1} cenario 5: 5
41. {0,2,3} 5 3. Scenario 1: $4402.56
7. {g} Scenario 2: $1311.52
43. _l’l 9. & Scenaqo 3:$3136.96
57 Scenario 4: $3893.12
29 Scenario 5: $760.96
45. {—1, 0, 3} 1 {?}
5
o |8 13. {6} Chapter 2 Review Exercises
' {3} 15. O 1. & (Contradiction)
49. { 5,13 17. {-2.1} 3.x=625
4 19. {1} 5. x=3,4
1.b=—-4,c=-12,
51. b ,C andd=0 ’1. {10} 10
53.a=1,c=-36,and d =144 7. 2=-=.0
23. {4}
55.a=15,b=-16,and ¢ = -5 9. x=-3,4
25. {2}
24
. 27 {_32} . c=—->
2.5 Exercises : h
3 29, |+122 13. c=2(F-32)
La=3 343 9
31 { ) 5} 15. $85
3. {3410 T 17. (4,0)
5. {345 3. {1.10) — .
7. {-2} 35. a =t c’ — b’ 19. (1)
< : >
9.9 3. m=~
w
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Answer Key  AK-7

21. [-7,4) 3s. {3iiﬁ} 53. b=-2andc=-8
< :7 o s 55. =5
23. (-5,-1) 37. {—4, 5} 57. {0,3)
M - ” 39, | 19£+/701 59. {5
25. (~e==6]U[8.) BT . (4
D A T a1, {+1,+2}
27. (—e0,4]U[10,0) 63. {2}
— — 43. {-6,4} ;
4 10 65. _ 2 5
45. {+42,4} 2’ }
29. {_3,3}
> 47. {1,+2i) 67. {3}
31. {243i) . {-1,0.4] o %
33. {4+42 g
{a4£12} . {% ’2}

Chapter 3: Equations and Inequalities in Two Variables

3.1 Exercises 15. 111 . v
1 y 17. IV 4
6 2
4 19. 11 0 x
2 ) \ /
: N 21. IV 4
j 23.1 s 420246
S0 e 25. Negative y-axis 3. V34 (_7 1 j
3. ’ . 272
6 27. 4(0,-3),(2,0), 32 .(4.3)
4 . 2 37
2 35. /58, (_,_j
0—e x ) 22
-2 6
4 ) /‘ 37. 242, (-1,-1)
420246 (2) ' ¥ 39. 4@,(3,—8)
y -2
5. \ ~EEE 41. 10, (1,-6)
2 ® Ce 4202 45 \/_ 1
43. 3413, | 2,—
! ! 29. [(0,0),(1,1),(4,+2),(9,43), ( ZJ
::—6—4—2 02 4 6 (2’_\/5) 45 10\/5’ (3,3)
. , 47.x=2o0r18
7. Y ,
Z . j 49. x=10,y=1
) 2 e 51. 12
0 X 0 X
5 P s 53. 24/29 +/26 +52
4 oo -4
. S 55. 54
-6-4-20 2 4 6 -2 0 2 4 6 8 10
0 57. 1.25 kilometers
. 11T _
i 31. (0’i3)’(i3’0)’( l,iZ\/E), 59. a. 249.19 meters
A%
(L4242),(+45,2) 133 709
13. Positive x-axis b. 7,7
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AK-8  Answer Key

61. area = 5 33. 2 | 47. v
2 10 [ 3 g
63. area =25 § 4 ™
6 A 0
65. area =17 4 -4
2 . -
67. area =48 0 — 78
6420 2 4 6 Z12-8 40 4 8 12
69. x=[-5,6];y=[-8,9 _
x=[-5.6];y=[-8.9] (0.8).r=3 (0,0), =8
71. x=[-3,6];y =[4.5] 35. v
) 49. }
73. x=[-6,8];y=[-9,7] 4 6
2 4
0 { x 2
3.2 Exercises . i . (
-6 -4
1 (x+4) +(y+3)° =25 (8‘:02),‘;:6 ;J%” a0 T a6 s
3. (x=7) +(y+9) =9 7. , (3,-2), r=4
6
5 x*+y’ =6 ;t 51. )
7 (x—\/§)2+(y—\/§)2:16 0 x 4 1
o ( 2 / \
-4
9. (x—7)2+(y—2)2:4 s 5420 2 4 ;21 ]
1 (x+3)2+(y—8)2 =2 (—5,—4), r=2 420245
13. (x—4)"+(y-8)" =10 9., 7 (1,0), r=3
15. x* +y* =85 z N 53, y
2 2 -2 8
Y e B . |
2 2 2 -6 0 -
) 3\ 125 Fa20 2468 “8‘ \ )
19. 6 - =— - B B
(x+ )+(y 2] 4 (5,—5),r—\/§ o404 80
2 41. y
21. (x+§j +(y+7)2 :$ 2 (2,—4), r==6
2 2 0 AN * 55. "
23. (x—4) +(y-3) =25 b ) 8
25. (x-2)"+)> =4 N .
-6 -4-20 2 4 6 —4
27. (x—2) +(y-4) =49 (2,-2), r=4 P
29. (x+3)"+(y+2)" =64 43. y S840 4 8 12
31. y . RS (3-3),r=5

6

TN :i

2 .

0 x < ) 3.3 Exercises
-8

-2 /

‘4\ 20246 1. Yes

Ce 4202456 (O,—S), r=4 3. No
0,0),r=6 ) .
(0.0) s 5. No
4 7. No
z L . 9. Yes
-2 ) 11. Yes
4
Ce 420246 13. Yes
(1,_3), r= 22 15. No
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17.
19.
21.
23.

25.

27.

29.

31.

33.

35.

37.

No
No
No
Yes
5
6
4
0
=2
—4
—6
-8 ¥
-6-4-20 2 4 6
Y
8 A
6
4
2
0 \
) l‘
—4
-6-4-20 2 4 6
y
6
24——»
0
-2
—4
-6
-6-4-20 2 4 6
5
6
4\..\
2
0
=2
-4
-6
-4 -20 2 4 6 8
y
6
4
2
0
=2
—4
-6
-6-4-20 2 4 6
Y
:<—l—>
4
2
0
-2
4
-6-4-20 2 4 6
Y
6
4 A
2
0
=2
e

6
-6 -4-20 2 4 6

39. v
6
4
N
0 Ao X
-2
-4
6 RN
6 —4-20 2 4 6
41. ¢
43. c
45. f

47. a=P-b-c

49. j=24,000+9b;
_j—24,000
9 b

b

3.4 Exercises
1. 4
3.0
5. Undefined

11. -7
13. -3

15. ——
17. ——
19. 0

21. Undefined
23.2

2. L
6
27. ——

29. "

64202 4 6
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Yes

31.

33.

35.

37.

39
41
43

45.
47.
49.
51.
53.
5S.
57.
59.
61.
63.
65.
67.
69.

71.

3.5
1
3

Answer Key

|
[N
B

64202 4 6

3
=—x-3
'

5
. yz—Ex—7
. y=-5x-9
. 3x-2y=3
y=5
10x -y =31
3x+y=26
4x+3y=5
x=2
y=-1
2x+7y =52
y=5
15x-8y =0
c
e
d
a. $2225
b. $2100

c. $0.25
$325

Exercises
. y=4x+9
. y=3x-11

AK-9




AK-10  Answer Key

5. y= -9 5 ¥y y
. .
; \HE % o
LY=Xx 2 / 2 U
0 x 0 < .
2 S < g x
9 7 + 53 —2 / o b
. =— — — B 5
y 6 6 T6-4-20 2 4 6 imin i -
11. Yes 7. . y 27. . v
4
13. Yes s ) >
0 X = 2 el
15. Yes 5 _g -
-4
—4
17. No -6
020246 6420246
y
19. No 9, 6x 29, )
488 4
21. No ¥ )
0 x 0w x
23. No ) N PSS
4 1
— N <
25. No 06420246 *g .
) 6-4-20 2 4 6
27. Yes 1. 4 )
29. N 4 31. y
. (6] 2 | 4
1 0 1 x 5
31. y=—>x-1 2 . §
3 -‘6‘ } o
33.y=7 64202146 ::
Y —6-4-20 2 4 6
1 3 13. ¢ B
33 4x 4 2 3.0 »
8 ]
0 —= X :
37.y=x+3 5 g . :
0 X
4 1
39. y=—-3x+28 . 4
6-4-20 2 4 6 N :
- ¥
41. No y 2404512
15. & )
43. No ; 35.
4
0 o x N
45. No Sk : Y
—4 B 3
47. No p i :
L6-4-20 2 4 6 - 1
49. Yes 17 y 14202 46 8
.6
4 y
51. No 2, 37. ¢ —
0— X 4 -4
53. No I )
—4 0 X
55. No C6un0246 :i
37 Yes 19. f, 4202468
2 4 il )
59. 41—ft 2 i 39. 6 M
& 0 ; Serkrils
2 O EEEEC
H -6 0 E X
3.6 Exercises L4202 46 ez
1. 21, 4 y PiEE
6 ) 6420246
4 0 x y
2 5 = 41.
0 X 4 g 4 o
. -6 2
iz -8 0 4 .
— “8-6-4-20 2 4 .
Ce 420246 20
) —4
R 23. ¢ i
i 4 6-4-20 2 4 6
5 2
= v
0 ; 0 . 43. )
) i -2 4 II
-4 4 -4 B II
6420246 Cean024 72 x
-4
-6

-6-4-20 2 4 6
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45.

47.
49.
51.
53.
5S.

57.

6
4
2 «---
0 X
i, RO

4 /

6420246
h
b
g
C

12x+22y <150
24y
20

(ST - RN
u

Orchids

> X
0 4 8 12 16 20 24
Lilies

73x+46y <1750

¥
60
—= 50

z
2 4
s )
§30

5 20
<

S 10

= X
0 10 20 30 40 50 60
Two-Person Model

Chapter 3 Project

1.

Shelbyville Tower: approx.
47.5 ft;

Brockton Tower: 75 ft;
Springfield Tower: approx.
60.6 ft; Ogdenville Tower: ap-
prox. 109.5 ft

. No; attachment point: 29.4 ft

from the top

Chapter 3 Review Exercises

y
4--®
.

2

0 X
-2
4
-6

-4 -20 2 4 6 8

y

-6 -4-20 2 4 6

5. Positive x-axis

7. J

(30
2’ 2
1.a. 213 b. (-5,3)
13. 2
15. 24

17. (x—\/§)2+(y+\/5)2:16

19. (x-2)"+(y+1)" =20

21. Center: (-3,1); Radius: 22

23. 7

8

6

4(_\

2

0 x
-2

-4
Z10-8-6-4-20 2

r=4; (hk)=(-5.2)

25. Y

4

2

0 X
-2 / \
-4

\ /

-6 N

B 4202456
r=23; (h,k)Z(l,—4)
27. No

29. Yes
31. No
33. ] y
. /
) /
0 Vb x

35. Y

0 X

OHAWKES BEEARNING

37.

39.
41.

59.

61.
63.
65.

67.

69.

Answer Key

[T ST SENC N
/

-2

-4
-2 0 2 4 6 810
12

Undefined

2
pEEE. CH CEUELUN

-2
4 \
-6
-8

-10
—-6-4-202 4 6

: );_=y§:x5—2
9
. Ox—2y=31
. W=0.08s + 2800
. Perpendicular
. y=3x+10
. y=2x-3

4
=——x+6
Y 73

x=17
Yes

|
[ S A -
=

aa

-6 -4-20 2 4 6

—

-

—
2 <=

64202 4 6

AK-11




AK-12  Answer Key

71. 7

[N SERNNEN

-6 -4-20 2 4 6

. '3
-6 -4-20 2 4 6

64202 4 6

77. 3x+4y >1500
Chapter 4: Relations, Functions, and Their Graphs
4.1 Exercises 41. Function 67. 2x+h-5
43. Function
1. Dom = {-2}. 45. Not a functi 6. ——
. INot a Tunction; ° x+h+2)M(x+2
Ran = {5,3,0,-9) (1,-2) and (1,2) ( )(x+2)
3. Dom = {m,—2m,3,1}, 47 f(x)= 6" +2x, 71. 5(2x+h)
Ran = {2,4,0,7} £(-1)=-8 73.2
5. Dom =7, ' m —\/;
Ran = even integers 19. f(x)= —x+10 75. —
- 37
7. Eom—Z, 514 11 77. Dom = Cod =Ran =R
an—{...,— T } f(_l):? 79. Dom=Cod=Ran=7
9. Dom=Ran=R 1. D Cod =N
. Dom=Cod =N,
11. Dom = [0,0), Ran=R 51. /(x)=-2x-10, Ran = {6,7.8,...}
13. Dom =R, Ran = {1} S(=1)=-8 83. [1,c0)
15. Dom = {0}, Ran=R 53. 1 85. (—o0,—2) U (~2,3)U(3,0)
17. Dom = [-3,1], Ran = [0,4] 55.3 87. R
19. Dom = [0,3], Ran = [1,5] 57. x=-3,2,3 0N (1
21. Dom = [-1,3], Ran = [4,3] 59. a.10 - [_M’EJU(E’WJ
23. Dom = All males with siblings, b.x* +x-2 91. (—oo,2)u(2,oo)
Ran = All people who have ¢. 2ax+3a+a’
brothers d. x* +3x° 93. [-6,0)
25. Not a function; 61. a.8 95. (—oo,O)u(O,oc)
(_2’5) and (_2’3) b. 3x—1 97. A function is a special relation
27. Function c. 3a in which every element of the
29. Not a function: d.. 3240 domain is paired with exactly one
(6,—1) and (6,4) element of the range.
31. Not a function; 63. a. -2
(~1,0) and (~1,4) b. —6x+16 4.2 Exercises
33. Function ¢. —6a ’ ¥
35. Function d. —6x*+10 '
37. Function 65. a.i—3
39. Not a function; b.2—x-3
(-1,-1) and (—1,1) e Jor—a-JI—x e s
d. V1-x* -3

©HAWKES LEARNING



11.

13.

15.

17.
19.
21.
23.

——

|
(S}
——

-6 -4 -2 0 2 4

f(x):—x+3
f(x):2x—3

25. a. y=-0.93x+10.14

¥y

S N B O

AN

-2
-4-20 2 4 6 8

b. r = —-0.969

27.a. y=1.36x+3.82

y
16
12

8
4 y

0> x
—4

-8
-4-20 2 4 6 8

b. = 0.998

29.a. y=-0.7x+0.4

y

4
3
20 ®
1
0 X
-1
) N
-2-10 1 2 3 4
b. »=-0.730
31. a. y=1.20x-0.85
b. y
35
Ve
§2.5
Q2.0
&)
1.5
0 X

2200 2026323844
HS-GPA

c. r=0.951

33. Neither. They are equal because

the correlation is the absolute
value.

4.3 Exercises

1. Vertex: (2,3); no x-int.

y

\/

[SENSESIEEY

-6-4-20 2 4 6

©HAWKES LEARNING

Answer Key AK-13

y

6 A

4

g

0 X X
-2
-4
-6

8§ -6-4-20 2 4

1 25
5. Vertex: | —.—— |;
2 4

x-int.: x=-2,3

y
4
2 \
0 b X

\

-2 \ /

-4

-6

-8

-6 -4-20 2 4 6

7. Vertex: (—1,1);

no x-int.
y
6
)
2
0 X
-2
-4

-6
64202 4 6

9. Vertex: (1,0);
x-int.: x =1

y

N

[SEN SIS

X

-4

-6
64202 4 6

11. Vertex: (0,4) ;x-int.: x=-2,2

y
6
CA
(/ \
0 i- X
2t
—4 ‘

-6
-6 -4-20 2 4 6




AK-14  Answer Key

13. Vertex: (0’ —6); 37. The dimensions should be 61. Vertex: (5,21) :
5 inches by 10 inches by 10 feet
. NG x-int.: x=5++/21
-t x == 39. 49 people; $2401
24
y 41. 12 and 24 16
: | A
2 X lA 43. 375 units . / \ .
_2 Vi . 45. 25 sets of golf clubs IE | \
- | |
j; 47. 112 feet 2
420246 49. 164 feet 4.4 Exercises
15. Vertex: (—4,0) ;x-int.: x=—4 S1. h(’) =-15.88> +60.17¢+7 ; the y
) maximum height of the baseball 6
: 7 was approximately 64 feet. 2\
. . 0 x
" 53. Vertex: (4,-1); 5
2
0 X . 8 + \/E ::
- x-nt.: x = > 6-4-20 2 4 6
_4—8 -6-4-20 2 4 8 " 3. y
17.b iy ;
4 \ >
19.d 2 Vo : T
1 5 ' -2
21. a. f(x):——(x+2)(x—1) -4
2 002 46 8 -6
-6 -4-20 2 4 6
b. (_l,gj 55. Vertex: (4,-36) ; s ,
28 x-int.: x=-2,10 j f
23. a. f(x)=3(x+l)(x—3) ¢ " 2
0= —— g
b. (1,-12) gﬁﬁf— I
- | ~ [
25. f(x)=-0.167x> ~1.17x+4 16 DU
24 \‘II -6 -4-20 2 4 6
y 32
Yy
Z/\, 680 8 1624 2 7. Z
é A\ 57. Vertex: (0,25); )
5 ' x-int.: x=-5,5 0 ¥
—4 y :i

-6 32 4
-6 -4-20 2 4 6 2 . a0 2 46
16 \
8 / \
27. f(x)=2x"-82x+55 0 w 9. y
_ 6
¥ 8/ \ 4
2
0

—-16

8 -6 -4-20 2 4 6
6 — X
4 \ 59. Vertex: (~1,0); .
5 Vo o -
\ x-int.: x =-1 4
0 x -6
-2 y 6420 2 4 6
6
e a0 2 4 4 \ f 11. ;
8
29, a. f(x):x2—2x+2 é N 6 \ /
4
b. (1,1) - 2 \/
0 X
31. a. f(x)z—x2+2x—3 420246 -2
b. (1,—2) o420 24 6
33.5and 5
35. (2,1)

©HAWKES LEARNING




-6 -4-20 2 4 6

15. 4

17. J

19. 7

-6 —4-20 2 4 6

21. 7

[SEN SIS
R
—_—

23. y

25. y

6-4-20 2 46

27. 7
A

\

Y

[N SERNNEN

5 \
4 l
¥

-6
-6 -4-20 2 4 6

31.

3s.

37.
39.
41.
43.
45.

11.
13.
15.
17.
19.

21.

8640 0 4 6

y

6
4 /
2
0

x

420 2 4 6 8
J
a

Exercises

z
=185
y:60%/5
y=0.75
y=10.0024
z=112
z=48

a=103

<

©HAWKES LEARNING

23.
25.
217.
29.
31.
33.
35.
37.
39.
41.
43.
45.
47.

49.

Answer Key AK-15

a=36
a=108

256 feet
20.60

6.7 meters
1.25 centimeters
34.54 inches
164.7872 in.2
9 watts

$43

17.28 ohms
19.66 inches

210 cubic inches

2
g
P(O’,&'):z—s

4.6 Exercises

1. a. If x represents the side

length of each square

cut from a corner,
V(x)=(60-2x)(20-2x)x
=4x’ —160x> +1200x for
0=<x<10.

b. Yes; for example,

V(4)=2496 cm’.

¢. Approximately 2525 cm®,

obtained by letting x = 4.5 cm.

d. A height of 5 cm will lead to

a width of 10 cm and conse-
quently a length of 50 cm, so
the ratio of length to width will
be 5:1.

. a. V(t)=P(l—%) for 0<r<3

b. 7 years, or 2 years and

3 months

7
.V(1)==P

e v (1)=1

. a. a{:\/(1+m2)x2+2bmx+b2
b. d =+x*+b*

c. d= (l+m2) |x|

d. d=2 [




AK-16  Answer Key

11.

13.

15.

17.

. a.

oo

. C=8x+4y=8x+

s(x) =30x%—300x+1000 for

0<x<10

. 1000

800
600
400
200
0

0

. 1000, 250

. 9.25x10°
. 1.45 times, or 145%
. They aren’t weightless, but

instead in free fall. Astronauts
fall toward Earth at the same
rate as the craft they’re in,
making it appear as though
they’re floating.

2
. A=63
. A=600 mm*

7200
X
where x is the length of fence
along the boundary

.30 ft

. R(x):

x(30-3x),
C(x) =36+ 6x,
P(x) =-3x? +24x-36

.2

c. 4

. $18 for $12 maximum profit

50 °

051152253 !
Time

h(t) =—481+220;
approximately 4.58 s; 220 ft

h
200

051152253 1
Time

h(t)=—-161%+200;
approximately 3.54 s; 200 ft

. The quadratic model is more

accurate.

Chapter 4 Project

l.a. »

a

X
a
b
b. p is a linear decreasing func-
tion of x.

¢. x =0 corresponds to p = a, so

a price of a corresponds to no
sales.

d. p =0 corresponds to x =
which is the maximum fea-
sible sales figure.

e. R(x) =xp= x(a—bx)

@la

=-bdax
f. R is a quadratic function.

g. The graph of R is a downward-
opening parabola.

Chapter 4 Review Exercises

1. Dom = {-2,-3},
Ran = {-9,-3,2,9}; No
3. Dom =R,
Ran = {2}; Yes
5. Dom =R,
Ran = R; Yes
7. Dom = [0,0),

Ran = [4,); Yes
9. Dom = {-2,4},
Ran = {-1,5}; Yes
11. f (x) 3Vx+11-4;
(-2

13. 4
15. x=-1, x=3

)=

17. \x+h
19. 3(x+h)’
21. Dom=N, Cod =R,

R
an = 4,2’49"'

23. R

©HAWKES LEARNING

25.

27.

29.

31.
33.

35.

37.

41.

[N
—

-4

-6 N
-6 -4-20 2 46

f(x)=2x—1
a. y=x+0.8

y

& o
L

[S)

2/

-4
4202 4 6 8
b. r ~(0.884

y

(-32)

(o N SIS SRS
=

\
N
-6 -4-20 2 4 6

(=1 S )

420246
a. f(x):x2—3x+l
b. (1.5,-1.25)



Answer Key AK-17

y 51. - 3
43. ] f 59, y =k
4 4 \/E
. . 2 61.y="72
0 x
5 /\ 2 63. 7.44 x 10" m
_fe—o
~ vy :
“a202 46 o202 46 65. a. C(x)=w+l3x, where x
45. : .
S 6 53. 6 y is the length of fence along the
‘2‘ m : 4 \ road.
2 L
0 ~— x \ 3 LR b. Approximately 30.38 ft
j -2 (along the road) by 39.50 ft
- :2 (not along the road); approxi-
ooz 20246 mately $789.94
y 55. y
6 8
47. . \
2 4
0 x 2 /
) 0 . x
—4 -2
-6 4
-6-4-20 2 4 6 -6-4-20 2 4 6
. 57. y
49. & 6
4 '\
5 2
0 x 0 *
) -2
—4 -4
-6
o420 246 42024638
Chapter 5: Working with Functions
5.1 Exercises 9. y 25. y
_ 2 4 4
1. y=x ; - )
3. y=x ' ' o
5. y= \/; —4 -4
| 4202 45 Ce 4202456
7. y=—
Y X2 Dom = [—3,<>o) Ran= [—l,oo) Dom = (—OO,O)U(O,oo),
9. y=x’ 21. . , Ran = (—oo,—Z)u(—Z,oo)
1. y=|| ’ 27. y
22— 6
13. y= \/; — ' :
-2 2
15. y= X3 —4 0 X
Ce 420245 -
17. y -4
Z N Dom=Ran= R s 420 2 46
2 23. y e 1w
0 x 0 Dom = (—e,0], Ran = [2,0)
-2 8 29. M
- 6 6 -
420246 s T L ; B
2
Dom = R, Ran = [0,c) 0 . 0 x
86 -4 -2 0 2 "i
Dom = R, Ran = [3,e gl
om , Ran [, ) 6 -4-20 2 4 6

©HAWKES LEARNING Dom = R, Ran=Z




AK-18  Answer Key

31.

33.

35.

37.

39.

41.

(=T SR
—

-4

—

-6
6 -4-20 2 4 6
Dom=Ran= R

y

\ |

-6-4-20 2 4 6

(SIS

Dom = R, Ran=[-3,e)

¥y

[SIRNECN

0 Y

oy«

4

-6
-6 -4-20 2 4 6

Dom= R, Ran= (—oo,O]

y

[SEN SIS

)
-4

-6
-6 -4-20 2 4 6

Dom = [1,e), Ran = (—0,2]

v

12 A 4
10

8
6
4
2
0 1
-4 -20 2 4 6 8

Dom= R, Ran= [l,oo)

y

(TSI

-2
4

-6 -4-20 2 4 6

Dom= R, Ran= R

43.

45.

47.
49.
51.
53.
5S.
57.
59.

61.
63.
65.
73.
75.

77.

610
=

S N A o

-2
-4

G e
-6 -4-20 2 4 6

Dom= R, Ran=7Z

5.2 Exercises

¥y

6
4
2
0
-2
-4
-6

-6-4-20 2 4 6
Even function; y-axis symmetry

v

-LI‘\)ON-PG\
=

=N

-6-4-20 2 4 6
Function; neither; none of the
symmetries

©HAWKES LEARNING

11.

13.

15.

17.

19.

21.
23.

25.

<

Not a function; x-axis symmetry

y

;x
-6
—-6-4-20 2 46

Function; neither; none of the
symmetries

6
4
2
0
-2
-4

y

6

4

2

0 X
-2
-4
-6

—6—4-20 2 4 6
Not a function; x-axis symmetry

v
6
4
2
0 X
-2
-4
-6

—-6-4-20 2 46
Even function; y-axis symmetry

¥
6
4
2
0 X
-2
-4
-6

—-6-4-20 2 4 6
Function; neither; none of the
symmetries

y
6

. ;
L
0 X
) =

-4

40246

Not a function; x-axis symmetry
Inc. on (—oo,2) s

Dec. on (2,e0)

Inc. on (—eo,-3),

Dec. on (-3,e)

Constant on R

Dec. on (—eo,4),

Inc. on (4,00)

Dec. on (—e0,-3),

Inc. on (-3,-1),

Constant on (—1,e0)



27.

29.

31.

33.

35.

37.

39.
41.

43.

53.

55.

a. local min at —1,
local max at 2

b. value at —1 is 0,
value at 2 is 3

a. local min at —1,
local max at 2

b. value at —1 is —12,
value at 2 is 15

a. Local min at -2,
local max at 0, local min at 3

b. Value at -2 is % , value at 0 is

7, value at 3 is —%TS

. Local min at 5

=2

.value at 5is 2

. local max at —2

=2 ]

.valueat—2is 1
a. local min at 3

b. value at 3 is —2

X
02 46 81012

Inc. on (5,6) and (7,8)
Dec. on (6,7)

¥y

(IR S N ==

X

202 46 810
Dec. on (0,3)U(3,0)
The average rate of change is m
for any interval.

57.

2¢p + hp + q ; The difference
quotient approaches 2cp+¢ as h
gets very small.

59. Nothing; Exercise 49a illustrates

this conclusion.

5.3 Exercises

1.a. 2 b. -8
c. —15 d. —é
5
3.a. 3 b. -1
c. 2 d. 2
5.a. 12 b. 18
. —45 d. -5
7.a. 3 b. 1
c. 2 d. 2
9.a. 6 b. 0
.9 d. 1
11.a. 5 b. -1
6 =
c. 3
13.a. 3 b. 5
c. 4 d. 4

15.

17.

19.

21.

23.
25.
27.
29.
31.

a. |x|+\/;, Dom = [0,00)

b. 1 Dom= (0,)

a. x’+x-2, Dom=R
L
x+1
Dom =
(== U (=L1)U(Le)
a. x’+3x-8, Dom= R
3x
b.
x* -8’

Dom = (—e0,2)U(2,0)

a. —2x2+|x+4|, Dom = R
|x+4|
Dom = (—e0,—4)U(—4,0)
2
0
8
3
1

©HAWKES LEARNING

35.

37.

39.

41.

43.

45.

47.

49.

51.

53.
55.
57.

59.

61.

63.

Answer Key AK-19

Dom = (—oo,lju looj
2 2

a. |x3—2|,Dom= R
b. [x—3’ +1,Dom= R

x—1
a. T, Dom = [1,00)
b. x—2l+l’ Dom = [1,e0)

a. —3x’—4, Dom= R
b. 9x* —-12x+6, Dom= R

a. x*-1,

Dom = (—oo,—l]u[l,oo)
b. x—1,Dom= R

g(x zg, h(x)=x-3,

£()=(h())

g(x)=x=3, h(x)=|x"+3x,
)

g(x)=+x+5
g(x)=—x"-7
V =3nr’
V:Lmﬂﬂ
12 -
—X
° —3
(728)(0)= {55
3
X
° —x)=3
(728)(-x) =352
==(feg)(x)
Yes




AK-20  Answer Key

65.
67.
69.
71.

Yes
No
No
No

5.4 Exercises

(SIS

-2
4

-6
-6 -4-20 2 4 6

Dom = {2,—1,—2},

Ran = {—4,3,0}

6 y

4

2 —

0 x
_p
-4

-6
-6 -4-20 2 4 6

Dom=Ran= R

o

¥y

6420 2 4 6
Dom = R, Ran = [0,0)

y

6
o/
2
0

-2
4
-6
-6 -4-20 2 4 6

Dom= R,Ran= R

/

y

SIS

-4

-6
-6 -4-20 2 4 6

Dom = [2,e0) , Ran = [0,e0)

11.

13.

15.

17.
19.
21.
23.
25.
27.

29.

31.

33.
35.

37.
39.
41.
43.

45.

47.

49.

61.
63.

64202 4 6

Dom= R, Ran = [-2,c0)

y

(SIS

-2
—4/
-6

-6-4-20 2 4 6

Dom= R,Ran= R

Not a one-to-one function

S(=D)=r)=1
Restrict to [0,00)
Inverse exists
Inverse exists
Inverse exists
Restrict to [2,00)
Restrict to [12,00)

/@)= 2y

_1 __2.x—1
r(x)= 3x—1

©HAWKES LEARNING

65. d

67. 184 72 96 96 72 160 144 8
72 112 160 120 32 8 200

69. REMEMBER
YOUR
SUNBLOCK

71. BEACH FUN IN THE SUN
73. 1 /

-

[SIENCN

0 X
o

] /

-6
-6 -4-20 2 4 6

Dom = (—oo,oo), Ran = (—oo,oo)

75. X

16
12
8

4
0 — =

-4
“12-8-4 0 4 8 12

Dom = (O,w),Ran = (0,00)

/

y

77.

S N A O o

-2

-4
420 2 4 6 8

Dom = [3,e¢),Ran = [0,°)

Chapter 5 Project
1. A(r) =77’
3. A(t)=6.76mt
5. r(5.5)=143km
7. A(5.5)~ 642.4 km®
9. Approximately 286.7 km’/hr

Chapter 5 Review Exercises

v

6

4

2

0 1 X
) ,l

) |

-6

-6-4-20 2 4 6
Dom =Ran =R



Answer Key  AK-21

3., Y 15. Dec. on (-2, 2), 13 2
2 Inc. on (2,e0) 3 |
0 . 17. a. Local min at 1, 35. a. , Dom =(2,c0)
-2 local max at 2, local min at 3 xl_ -
4
iy b. Value at 1 is 1, b. ———+2, Dom = (4,0)
cmrr e value at 2 is 4, value at 3 is 1 x4
Dom = (—e0,~2)(=2,%), 37. a. 3Jx—3, Dom = [3,e0)
Ran = (0,0) 19, _% b. \3x=3, Dom = [1,e0)
5., 21. 2 30, g(x):if,
‘2‘ 23.a. 3 b. 5 x
. . e 4 d 4 h(x)=x+2,
Seeel 25. 2. -2 b. 18 /(%) =g(h(x))
-6
64202 4 6 e 80 i 4 4. g(x)zg-l-l
Dom = (—e0,2)U(2,0), 5 3{
Ran = (~o0,~3) U (~3,50) 2.0, —+3x. 3.6
- 4
7. 6ot Dom = (—oo,2)u(2,oo) z — .
4 l 2 5
2 b, — .
,2 ' %/;(x—Z) 420246
-4 = (= oo Dom=Ran= R
s FEE R Dom = (—e2,0)(0,2)U(2,0) )
- 2 s B oy X+
Dom = [O,oo),Ran: [l’w) 29. a. x +\/;—5, Dom=R 45. r (x)_ =
2
-4
9. f(x):(x—l)z—z b. h, 47. ()c):(x+6)5
11. f(x) =—\/;+4 Dom = (—oo’l)u(l,oo) 49. fﬁl (x) _ -x-3
13. Even function; x=2
y-axis symmetry 31 2 0 x=3
. 2 51. f (X) = T
Chapter 6: Polynomial and Rational Functions
6.1 Exercises 37. 7"-degree; lead coef. = 4; 43.

19.
21.
23.
25.

27.
29. +

31.
33.
35.

Yes
Yes
Yes
1+£2i

Jj(x) > —e0 as x — —eo
Jj(x) >0 as x > oo

39. 5%-degree; lead coef. = —6;
h(x)—)oo as x — —oo
h(x) > —co as x —> oo

41. 4h-degree; lead coef. = -2;
f(x)—> —eoas

X — —oo and x — oo
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6
-6 -4-20 2 4 6

g(x) >0 asx — —oo;
g(x) > —oasx —> oo
x-int:(-4,0),(-2,0),(3,0);
y—int:(0,24)




AK-22  Answer Key

45. 7

R

Do N
=

\

\
\
|

NS

-6 -4-20 2 4 6

h(x)—> oo as x — —oo;
h(x)—> —oo asx —> oo

x-int: (-2,0)
y-int: (0,-8)
47. y

/

s

Do N
=

[
|
|

ENES

-6 -4-20 2 4 6

5(x) = —e0 as x — —oo;

s(x) >eoasx —>eo

x-int: (-2,0).(~1,0).(0.0)

y-int: (0,0)
49. 7

[T SIS

-2
] |
I

-6
-6 -4-20 2 4 6

g(x) > —e0 as x — —oo;

g(x)>ooasx—>oo
x—int:(3,0);
y-int: (0,-243)

51, p(x) :@(Hz)
(

53. p(x) =—(x—1)(x—2)(x—3)

55. ¢
57.
59.
61.
63.
65.
67.
69.
71.

——~— O o e

73
75

77

79.

81.

83.

85.

6.2

1.

3.

7.

11.

13.

15.

17.

19.
21.

25.
27.
29.
31.
33.
3s.
37.
39.

41.

43.

. [-5.-1]u[1,4]
1

(5]

o (e —4)U(2,3)

inclusive

inclusive

Between 3490 and 17,740
phones, inclusive.

About 141.4 weeks

Exercises
S5x-1
2x%+2
-2
x*—4x+4
—65

x+2
2x+5

3x? -1

3x?—x+1+

x—2+

. 4x* —14x+29+

X H+6x*—2x+5+
L 2x7 =3x? +2x-5

X +3x +10x+10+

x-3
45
x—=5

3x+5x+9+

2x-5+

x+3
1+

X —ix+6+ -
2x—1i

x*+3
p(l):4
. cisazero
c is a zero
p(l):lz
c is a zero
c is a zero
c is a zero
c is a zero
p(5)=-2
c is a zero

x? —4x+2+—
x+5

x’ —=3x? +i
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All integers between 5 and 27,

All integers between 11 and 23,

51.

53.
55.
57.

59.

61.

P D N g SU P/

L Axt —4x+2

10

xX—

. XB—XZ +Xx

8+48i
x=3i
f(x)z—x2 -x+12
f(x) =—x"+4x—13
f(x) =x*—12x’
+54x* —108x +81
f(x) =3x* +9x°
—9x? —21x+18
SA=(x+5)(x+2)

2x* —4ix+17+

=x*+7x+10

6.3 Exercises

1. £

11.

13.
15.
17.

19.
21.
23.
25.
27.
29.
31.
33.
3s.
37.

£112, 2,8 48l
33 3 3

i
3

+{1,2,3,4,6,8,12,24},{+2i,2,3}

+{1,2,7,14},{1,2,7}

1135 3502 150
2 2

{ 1,3,3}
2
{ ,1,3}, -11, ll

{ L-L1}
}

=L

{ -3i, 2+3l}
{ i,2i,2 3}
{4,1-2i 1+2z}
{ -5i,51,— }

{—1 1,—1,1}

0 pos., 3 or 1 neg.
2 or 0 pos., 1 neg.
3 or 1 pos., 1 neg.
1 pos., 1 neg.

3 or 1 pos., 0 neg.
0 pos., 0 neg.

[-5.1]



57.

59.

61.

63.

65.

67.

69.

71.

N
N

—
|
—_

RN
&
o W N D

|
Lo
|
\:_‘
—
=

,._",..A_.\

23,i2\/_}
{ 5 l\/g}

\ —
NI»—~
=)
\_ﬁ,_J

6.4 Exercises

7. Y
400 N\
300 i\
200 |
100 fiod i)
0 X
-100

-6 -4-20 2 4 6

9. 7

|
|

8
6
4
2

/
J

0
2 ‘ly
-6-4-20 2 4 6

S ()= (x+2)" (x=1)°
11. 7
=

12 \
-18 M

VESEEEEEEE

~__

—24
6-4-202 4 6

s(x):—(x—3)(x+1)
(x5 (x+45)
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13.

Answer Key  AK-23

—
—

RN 3 S NN
|
=

-6 -4-20 2 4 6

H(x)z(x—2)(x+1)(x—\/§)(x+\/§)

15.

17.

19.
21.
23.
25.

27.
29.

31.

33.
35.
37.
39.

41.
43.
45.
47.

49.

y

6

e
2
0 x
2

o

-6
-6 -4-20 2 4 6

f(x) = (x+2)2 (2x+3)

X x—2—3i)
—2)(x+1)(x—1+2i)

1-2i)

X x—3)(x—1)(x+11)
(x=2)(x—2+4i)(x—2-4i)
f(x) =-2x’ +18x* —32x-52
f(x) =2x" +2x* —10x° —2x°
+16x -8

f(x) =3x* —18x’ +12x* - 72x
f(x) =—x+2x" +14x—-40

f(x =—x’ +4x> +15x—68
a. V(x):4x(5—x)(9—x)
b. x=0,x=5,x=9
¢. x=0andx=5
a. V(x):x(17 2x)(9 2x)
b. x=0,x= 2,x= H

2 2




AK-24  Answer Key

6.5 Exercises 45. 71.a.
! 10
Lx=1 60 ! 8
3. No vertical asymptote . & i <
0 Z X ik
_ P 2 >
S.x=2 v ‘l 0 x
7.x=0 -2 -6 0 6 12 0246 810
1 47. T b. The concentration of the drug
9. x= ) 4 : disappears in the long run.
11. No vertical asymptote (2)
— -2 .
13.x=7 o Chapter 6 Project
15. x=-2 2
202456 1. P(x)=-3x*+5500x—729,000
17. x=-2,x=2 49, a.x=-2
b. v =0 3. $4933 for x=1689
19.y=0 -{\I— to $9568 for x =144
. . ¢. None
21. No horizontal or oblique asymptote d. None 5. [212,1621]
23.y=0 e. (0,5)
25.y=2 ~ . .
51.a.x=9 Chapter 6 Review Exercises
27.y=3x+ b.y=0
7.y=3x+6 y 5. £2,45
_ ¢. None
29.y=0
d. None 7. +2
31.y=0 |
3. y=x-11 ¢ (Os—gj 9. 0,_1i2‘/g
35.y=5x+4 53 a.x=-lx=1 1. xeint: 2,1, 3
37. < y b. None y-int: 6
c.y=x S (x) = —o0 as x — —oo;
: : ) d. (3/5,0) f(x) >0 asx —> oo
y
-5 : 9
e. (0,3) ; [\\(0)6)1
s so0s s 55. a.x = 3 |
b. None _2 2o ph I(,, y
39. y c.y=3x %
¢ > d. None P20 24 6
2 e (0,—3)
0 x 13. x-int: 1, 4
-2 7. (—w,—Z)u(—l,l) y-int: 4
s ’/:2 02 6 59 (_8’_2)U(2’M) g(x) oo asx — Foo
61. (—0,—2)U(-2,3) )
6
an. - 63. (0,3) oo |
2
1 65. (-2.-1) (1) RN
0 T 1 2 ALY
) : 67. (—oo,—l) ul:——,()j -4
-4 S 2 64202456
420 2 4 69. a. 3 5
43 y 200 15. {—,3}
) ; 100 ,/_'> 2
WAty : 17. [-2,-1]U[1,4]
0 X
5 i/ 19. (—22,0)U(0,1)U(2,0)
l| 4 8 12
-; v b. April’s fish population 21. f'%ll int.egers between 4 and 30,
approaches a maximum of inclusive
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Answer Key  AK-25

23, 11x+35+ 00 55. {£3i,4} 73. f(x)=x"+3x*
3 57. {3,2iJ§} -3x’ =17x* -18x-6
25, 200 4207~ 2x—34 2 . 5
X" —x 59, {__’2} 75. x—z
27. p(1)=90 2 77.x=0
2)_ 7 6L 5 79. y=2x+9
23] Y
3 3 8 | 81. No horizontal or oblique asymptote
31, —x’ +2x7 —7x+23 0 ¥ 83 ¥
-8 / .
-1 16ﬂ g T’
33 X +7x +x-3+— o4 4 :
x—1 -6 -4-20 2 4 6 Nain A i
35. f(x)=x—4x-12 63. (x +1)(x-3) 4 :
-8 i
37. f(x):Z(x2—4)(x—3) . y _8_450 s
1.3 .9 3 s "
39. £9—-.,1,=,3,-,9¢,¢1,=,3
{2 b At} 2 2% 2 b }7 { b 2 b } 3 . 85- Y
a1, £{1,3,9},{-3,-1) 2 ] : (\ v
- / 0 - x
43. {1,2,3 e —zvo 2 4 6 4
2 -8 A
45. {—3,—1} 65. { ) ,i2z} —87—4 0 4 8
47. 4,2 or 0 pos., 2 or 0 neg. 67. { 3,4+ } 87. (—3,5}
49. [-3.7] 69. 1
(x-51)(x+5)(-6)(x+1) o (55
51. {_3 L 7} 1 \/— 9
22 71. (x+3) [ A J
53. f(2)=3;/(4)=-15

4
Chapter 7: Exponential and Logarithmic Functions

7.1 Exercises S 9. !

6 6
, . 4(____J 4 \
© ’ 2 2

4 } 0 x 0 = x
2 - -
. . 4 4
2 Ce 420245 Ce 4202456
,4 Dom:(—oo,oo), Dom:(—oo,oo)’
6420 2 4 6
Dom = (—es,0), Ran = (3,e0) Ran = (0,)
Ran = (0,°) 7. y . y

L Y sl
6 2 2
4 / 0 = x 0 X
2 ) 2
0 x 4 4
) 6 —
. ‘6420 2 4 6 6420 2 4 6
Ce 4202456 Dom = (_°°’°°)’ Dom = (_‘X‘:"“)a
Dom = (—eo,c0), Ran = (0,0) Ran = (0,0)
Ran = (0,00)

©HAWKES LEARNING




AK-26  Answer Key

13.

15.

17.

19.

21.

23.

25.
27.
29.
31.

¥

[SEN SIS

-2 /

-4
v

S a 20246
Dom:(—oo,oo),
Ran = (—00,3)

y

4 |

-6
-6 -4-20 2 4 6

Dom:(—oo,oo),
Ran = (—00,2)
6 p
o
2
0 X
-2
-4
S a0 24
Dom:(—oo,oo),
Ran =(0,0)

y
6
4
2
0 X
-2
—4
i v
-6 -4-20 2 4 6
Dom = (—e0,0),
Ran = (—e,1)
{2 33.
(-2} 3s.
{—13} 37.
{3} 39.
{-2} 41.

43. {2} 49.1
45. {1 51.d
47. S3.¢
55.h
7.2 Exercises

1. V=178 people

3. C=$8526.20

5. W= 93 computers

7. a.a=0.999567

11.
13.

15.
17.
19.

21.

23.

25.

27.
29.
31.
33.

b. 4 = 0.958 grams
c. A = 0.648 grams

. a. 3 years

b. 9 years
1118 rabbits

The bank offering 2.75% and
monthly compounding.

Approximately 3.18%
$134,392

a. 10

b. 7490 people

c. The function approaches
10,000 as time goes on.

a.a=0.965936
b.A4=0.707 kg
c. A=7.628 mg
a. $1521.74

b. $271.74
$9459.48;
$9942.41
$2835.71
$20,000
$7318.71

a. $7647.95

b. $7647.57

c. Yes; daily compounding is
a frequency close enough to
continuous compounding to
make little difference at the
hundredths place.

©HAWKES LEARNING

35. a. Linear:
y=1.06098x10°x —1.94223x10°

y:

Quadratic:
8501.22x* —3.08186x 10 x
+2.79424%10"
Exponential:

y =2.172414x107"(1.023986)"

b. Linear: —32,466,000
Quadratic: 12,872,800
Exponential: 7,348,129
Actual: 5,308,483

None of these regression models
appear to be very accurate this
far from known data, though the
population estimates given by the
exponential model are closer to
the actual population.

¥y

8x107

0 X
1800 1820 1840 1860 1880 1900
Year

7.3 Exercises

o 3 U W

15.
17.
19.
21.

23.
25.

. 4=1log, 625
. 3=log 27
. 3=log,,C
. x=log,31
. \/§=log4x13
11.
13.

e’ =log,11
81=3"

1

4=h2
15=2"
W:512

4
2x =1

e’ =2

(SIS NNCN

) [
-4

-6 -4-20 2 4 6

Dom: (1,e0),Ran: (—eo,e0)



Answer Key  AK-27

27. . y 3. {10} 5. {36} 69.1.86 71.-1 73. 3.85
4 \ ! 75.0.77 77.-1.76 79.2
. . 77. iﬁ} 79. {0.18} 81.7  83.1
-2
> 81. {+ e} or {£1.65) 85. 442 =5.66
o420 246 83. {12.89) 87.9.05 89.2.08  91.12
- (3,00 o S 93. 1,048,576
Dom: (3,2), Ran: (~e=,cc) 85. {10,000,000,002}
29 , 95. 10.25
T o . 97. 5,011,872 times stronger
4 7.4 Exercises )
2 bt 99. 133 decibels
0 x 1. 3+31
S o108 ¥ 101. 7.62; yes
_ . 2+Inp-31
p | 3. 2+Inp-3ing 103. a. 15.05 minutes
64202456 5. 1+log, x—3log, » b. 7:00 p.m
Dom: (—oo,2),Ran: (_M’oo) 7. %lnx+lnp+51nq—7 ¢. 112 °F; no
3. v 9. log(2+3logx) 105. h(p)=81,751.7-7027.82In p
4
Vel 1 11000
3 B 11. 1——10g(x+y) 10000
) 2 9000
4 13. log, (y2 +z)—4log2x—4 8000
6 7000
-6-4-20 2 4 6 6000

15. 210gbx+%logby—logbz 500

0
20,000 50,000

Dom: (3,e0),Ran: (—so,0)
17. 2+log, a+blog, c

33. y
) .
° 0. log(f] 7.5 Exercises
i Y y 1. x=0.26 31.x=35
2 21. log(x+5) 3.x=3.12 33. x=9.38
-4
iatsss . 5. x~3.89 35.x=4
23. log, | x3 +3x3 7. x=-228
Dom: (—ee,6),Ran: (—eo,e0) 2( ) g 37.x= =
9. x =~ 8.09 3 1162
SE ! 3p 11. x = 2.68 T
° 25. In| 22 41. x = 100.04
q 13. x=-1.12
2 43. No solution
0 \ x x—10 15. x = 52.77
2 27. log 45. x=5
4 X 17. x = £0.71
6420 2 4 6 2. | 52 19. x=-12 47. x=8
. IN| —
Dom: (—e=,0), Ran: (—eo,0) xy? 2. x=132 4. 5=
37. ¢ 39. b 4. h 31. log, 4 33. In45 23. x=3.27 51. x=5
43.d 45. i 47. 2 35. log;1=0  37. Inl2 25. x=125 53. No solution
| 3 39. logl1 41. log, (x* - y) 27.x=5 55. x=6
49. 3 SL-— s e 29. x = 40.17
s 43. X 45, &L _
55. 289 57. > 59. 1 o X o0 ST, x=~N2-1
1 3 7. ) - X 59. x=2,3
61. 5 63. 2 65. {64} 51. 4 53. 12x°  55.2.04 61. x—12
| | 57.095 59.0.95  61.2.45 6. £(x)-log(2x")
. x)=log(2x
67. {9}  69. {—5} 71. {E} 63.330 65.0.74  67.1.20
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AK-28  Answer Key

65. /(x)=In(9x) 7 ) 35.72
2
67. f(x)=256x EERE 3.-3 393
69. f(x)=In1=0 0 o 41. x =27
71. f(x)=In(5") P \ 43, 2=
6-4-20 2 46 2
73. f(x)=In5 45. x ~ 155.41
75. a. 17.36 years Dom = (2,0, 3 5
— 47. —1 —-=1 —log2
b. 9.90 years Ran = (—eo,4) 5 OBXTHloeTTIo8
77. 4.98 hours 9. B 49. 3+3log;a
5
79. 4.99 years a3
51. 10g2 I
81. 0.271 years (about 99 days) 53
c
. 6 53. log, (x—3)
Chapter 7 Project 6420246
2
1. 242 Dom = (—ee,), 55. log, | 2
x?+4
3.20,219 Ran = (0,00)
X
11. x=5 57. 7 59. 6.18
Chapter 7 Review Exercises 13. x=2 610
y = -
L \ 15. x=-1 63. a. 251,188,643
6
R 17. x=2 b. 7,079,458
(2) x i c. 1,258,925,412
) 19. x=2
fao0 2468 21. 8 days 65. 6 ~2.39
D 23. a. 173 flies log321
Om:(_w’m)’ b. 20 flies In5
Ran =(3,e0) 67. FEETIY ~-1.94
25. x=log,8 n
3. Y 27. log, 4096 =3a 69, 10812 _ oo
4 1 log18
2 s
0= x 29. 3 27 71. -2
. 3., y 73. 73.5
420246 4 75. f(x)=1n(x3)
2
Dom = (—°°,°°), 724/ * 77. f(x) = log(xlo)
Ran = (0,c0) -4 79. f(x)=log7
-6
s, y w0z 81. 20.4 months
j X Dom = (—,0), (1.7 years)
2 = ([ —o0, 0
. . Ran ( S )
-2
° 8., y
- . t
-6 -4-20 2 4 6
2 \
= | —o0, oo 0 X
Dom = (—eo,00), ! =
Ran = (0,00) 4
64202 4 6
Dom = (—2,00),
Ran :.S—oo,oo
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Answer Key  AK-29

Chapter 8: Trigonometric Functions

8.1 Exercises 21
65. — 7. sinﬁzé,cosﬂzﬁ,
1. 225° 2 T 47 7
0 ) 45
3. 7675 ? 67. 7 tan@z—s\/g,cscﬁzg,
5. 120° 4n
29, —— .
69. 1.48 inches
7. 150° > sec@zﬁ,cot9:—6
T 71. 3.56 feet 12 5
9. —405° 31. — 12 5
47 6 73. 1.83 feet 9. sinf=—=,cosf =~
1. — 831 75. 1.45° 13 13
90 . 12 13
117 77. 445.79 miles tanf = —, cscl =—,
13. — 35. 115° 5 12
15 79. 1335.24 km 13 5
37. 50° sec) =—, cotf =—
37w 81. 7853.58 km 5 12
15. — 39, 345°
45 83. 1039.61 mph . 33 56
41. 295° 11. sinf =—,cosf =—,
17. 87 85. 17.14 mph 65 65
3 43. 2" 87. a. 10mrad /s =2 esco=2
19. 27 ! b. 122.84 in./ >0 >
.= . .84 in./s
36 45. % 5o secﬁzg,cotﬂzE
21. 270° il 89. = =131 56 33
o 47. —
23. 540 3 91. 29.93 cm? 13. sinf =1, cosg =,
25. —72° 3 93. 15.08 m’ 2 2
49. =" V3
4 95. 314.16 ft tan0=7,csc0:2,
51. J 97.9.82in.2
b i 99. 26.18 secezﬁ,co‘ﬂ:\/ﬁ;
. 26.18 cm 3
0 101. 11.7 in. (r \/E -
15. sin Z ZT,CSC Z :\/5
- ST 8.2 Exercises
B 17. sec60° =2
53. } 1. sin0=cost9=£, .
! \ 2 19. csc(—] =2
/ tanf = cotf =1,
0 \l/ 3 ¥ cscl =secl =2 21. sec5° = 1.0038,
tan5° = 0.0875
-1
- 0
] ] 3 s 9_1 9_2\/5 23. cot(zjzﬁ
55, y . sinf = 3 cosf = = 3 3
' RN NG 25. tan(87.2°) = 20.4465
tanf = —, cscl =3,
0 \ x 4 27. 0.9945
- sec9:£,00t9:2\5 29. 1.0355
-1 0 1 4 31. 28.6537
57. 4 in. 5. sinf = cosf = %’ 33. 3.0777
59. 11.78 ft tanf = cotf =1 35. 0.3827
61. 8.64 m cscl=secl =2 37.2
9 39. 38.9053°
63. —
2 41. 25.325°
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AK-30 Answer Key

43.
45.
47.
49.
51.
53.
55.
57.
59.
61.
63.
65.
67.
69.
71.
73.
75.

21.6656°
0.1149
0.7746

5

True

True

False
751.19 feet
17.47 feet
48.54 yards
12.04 m
314.57 feet
13.86 feet
6.86 feet
20 m
3196.80 feet

The two triangles are similar,
meaning that the lengths of the
sides of Belinda’s triangle are
scaled by some common factor
k relative to the corresponding
sides of Adam’s triangle. So, for
instance, Adam would find that

sinf = a and Belinda would find
c

that sinf = k_a = ﬂ.

ke ¢

8.3 Exercises

w

11.

13.

S?ﬂ-+2n7r,neZ

7%+2mr,neZ

- - T 45. 1V
15. sm(aj = CSC[EJ =1, 33. ¢'= P 47. 1V
cos(zj = cot (Ij =0, 35. 0= " 49.1
2 2 6 51. 11
T T
tan(EJ =sec [E] = undefined 37. =" 53. a
> 55.
17 sin(3—ﬂj——2 cos[S—ﬂj——Q =T
. 2 7 2 5 39. 0' = 7 57.b
59. c
tan (3—71-) =cot (3—7Tj =-1, 41. 0' = K
4 4 4 61. c
csc(S—WJ = \/E, sec(S—WJ -2 43.6=75°
4 4
63. sin| —~ | = =
19. sin(-520°) = —0.3420, Sm( 2 j ( J

cos(—520°) = -0.9397, 6.
tan (—520°) ~ —0.3640,

csc(—520°) ~ —2.9238, 67.
sec(—520°) = —1.0642, 69.
cot(—520°) = —2.7475 71.

21. sin(-1105°) = -0.4226,

cos(~1105°) = 0.9063, 73
tan (—1105°) ~ —0.4663, 75.
csc(—1105°) = -2.3662, 77.
sec(—1105°) = 1.1034, 79.
cot(—1105°) = —2.1445 81.

23. sin 670° = —0.7660,

cos 670° = 0.6428, 83.

tan 670° = —1.1918,
csc 670° = —1.3054,

tan (5_”] _

sin 313° = —sin 47° = -0.7314
tan (—168°) = tan12° ~ 0.2126
sin216° = —sin36° = —0.5878
cos(—330°) = cos30° = g
tan 718° =
b

€

cot135° = cos(—45°) = —

—tan 2° = —0.0349

85 5_7r =sec| —— |=2
sec 670° = 1.5557, 6
cot 670° ~ —0.8391 . AN
25. sin(-215°) = 0.5736, ) 6 )
~215°) = —0.8192,
cos(~215°) = 89. s [ 4—“} S cos[ ”J ~0.5878
tan (-215°) = —0.7002, 5 10
cse(~215°) =~ 1.7434, oL ¢ (3_7Tj —see(-m) =1
sec(-215°) = ~1.2208, 2
o B o1
27. sin780° = —~, cos 780° = —, 95. sec105° = csc(—15°) = -3.8637
23 97. tanf = —0.727, cotd = —1.376
t o — o _
an780° =3, csc780° = 3 99. tan 0 = 1.732, cot0 = 0.577
So0780° = 2, ot T80° = ﬁ 101. tan 6 = 9.476, cot§ = 0.106
125 5 3
' 0o 103. cscf=—— =", cotf =—=
29. 0'=82° 31. 0'= 60 S 00 4T,
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Answer Key  AK-31

105. No such angle exists, as this 21. y

37 (1)
would require the opposite side to T s
be longer than the hypotenuse. o.s\\/\ ",\\ ",\l‘ ",\\ ,,,‘\ ",' x A :
- RVALVRARY!
107. 9=—2—7T,t8.119=—\/§ o r
3 P
=5 5 1
109. cos o ,—0.7071 v
4 23. 39 2(1)
. NN o N
1. tan(—%j, -1 ¥ ARAW
x = / ,
72\/ \/ o\ 0 J
113. cot 75°, 0.2679 -4 |
3t -m Q0 T 37 =25 l‘
4
0 )/
8.4 Exercises 25. 41, /1
1 2/\ A /\ )
1. Amplitude = 2, frequency = — Fs ‘
y g -2 \/’ \ /o 0 !
: / v
-5 5 =5
10
! 27. y " 0

-5 5 =5
\/ 5
5 29, "

45. Frequency = 0.5 Hz
038 Al _7;
3. Amplitude = l, \ \ / o 47. A =3 inches,
2 08 \/ \/ \ P =2 seconds,
frequency = 3 g(t) =3cos(mt)
o . - ‘ 49. A=151,
5. A=2, P =2m, no phase shift 31 5 3
. p_3 d
7. A= 4, P =2nx, no phase shift scconds,
3 AN N
9. A= 1, P =2nx, no phase shift RVAVAVAV IX g(l)zl.Scos(lOTﬂtj
11. A=3,P=2r, B
shifted left 7 units 51. a. cos(x+ 3 j
-2 2 2

13. A=2, P =, no phase shift

3 B3 / (4n+1)m
15. A= > P =2, no phase shift b. cos| x— B
17. A=05pP=" YAMNAT
oy 8.5 Exercises
-10
shifted left % units 10 10 1. }

LE

w
wn

-
SR

=]

19. A<S poy,
5

i \ [\
> N g
shifted left — units 84, 48
™ 3 3 3
-10
-10 10
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AK-32  Answer Key

W= W=

|
|
&=
o —
NE

|
INE]
=)

w
==
e

. I n =
2 3
3. 8 13. -~
4 4
5. 2 15 2%
6 3
7.0 17. - L
9. - T ¢
3

19.

21.

23.

25.
27.
29.
31.
33.
3S.

37.

39.

41.

43.
45.

73.
75.
77.
79.
81.
83.

8s.

87.

s 47.0.75
2 1. United Nations, NY: approx.
™ 49 V3 235.0°;
n 2 California Academy of Sciences:
2 511 approx. 220.5°%;
3 53. -1 Smithsonian, Washington, DC:
approx. 226.0°;
—0.2014
55. ﬁ St. Isaac’s Cathedral, Russia:
—1.1198 2 approx. 311.4°;
1.9823 57.1 Paris Observatory, France: ap-
0.2014 \/5 prox. 270.9°
0.0067 59. 7 3. Approx. 14.92 ft
—0.1126 61. _\/5 5. AppI'OX. 12.6°
z 63 2
2 Ty Chapter 8 Review Exercises
1 65. -1 L4
2 67, V=% 3.-315°
-0.8 X 5 Tr
2 c oA
03714 69. v9x"+1 30
0.8944 1| = 7. 197
1. |- -1 .
v 180
0 = 47.88848865 > ;
0 =32.76975166 f\\
6 =60.10239082 0 I
0=0.5736213262 .
0 =—0.8480623625 Lo
B 11. 15.71 ft
2 / 13. 30.72 meters
/ 15. 1296.35 km
0 x
[ 17. 3 rad
|
-z 19. 1087 ft* or 339.29t>
-6-4-20 2 4 6
1 21. sinﬁzﬁ,cosﬁzﬁ,
5 5
; . tan0=2,csct9=£,
T 2
secl = \/g,cote = 1
6 -4-20 2 4 6 2
a. 0.2450
23. 4.0108
b. 0.7854
25. 0.2225
¢. 0.9505
27. 15.2203°
29. False
31. 129.13 feet

©HAWKES LEARNING
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Answer Key  AK-33

o) ~ _ 61. Y
33. sin(—460°) ~ —0.9848, 49, sing =12 o q
cos(~460°) = ~0.1736, > . I\ I\
tan( 460°)-~5 6713, 51. A=6, P =2m, no phase shift 0 \\ x
-2
cse(—460°) = ~1.0154 53. A=9, P=r, shifted left 7 units DR I
) y 6 | I |
sec(—460°) =~ —5.7588, 55. “tias 7o
63.
cot (~460°) = 0.1763 N (A
AR A
. 77rj NE) (7# 1 -2 \ / 4|
35. sin| — |= ,CO8| — |=—, o x
3) 2 3) 2 L
pU— L : [
7 77 243 2 2 - \: [+
tan(%j=\/§,csc(T)=—3 , 57 ! S
s
T T 3 2/ 65. —
sec| — |=2,cot| — |=— 0 . 2
3 3) 3 5 -
67. =
37. 0/ =37° oe 3
o 33 69. 0.4636 rad or 26.5651 deg
39-0=7 59. Y 71. 0.9
41. 111 _
47 T : 3. -7
43. tan| — |=tan| — :\/§ 0 = x 4
3 3 -2
| 75 ﬁ
45. sin(-42°) = cos132° ER "3
~-0.6691 H 77,9
[st . ( 37rj -2 79. —1.336110366
47. cos| — |=sin| —— |=——
4 4 2 81. 55.32339906

Chapter 9: Trigonometric Identities and Equations

9.1 Exercises N~ -
5. 32 23. Vo2 39. sin150°=—
1. sec x ; J€+ﬁ 1 \/_
o (4 25, Y632 4. cosl3se = 2
S. cos x —secx 9, 2+46 4 \/_2
4 56 43. tan60° =3

7. tan o i \/§+2 7. g
9. secy 45 56

V6 -2 36 T
11. tan’ x 130 X2 V=2 29, 22

4 85 A 3\/5
+

13. sec 6 15, a2 . e JiT . 2
15. 3sin 0 T o1

e\
17. 8 cos 0 17. 33. 25 4 J—x?
19. 5 sec 0 4 2 51

. 19. \/§+2 Sin45°=7 J1+4x
2 2
9.2 Exercises 21 V62 33. 53. x(\/1—4x 241-x )
) 4 tan135°=-1
—\/6 +\/§ 3. —\/5—2
1. ——— o
4 37. tan( j:
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AK-34  Answer Key

55. \/Esin(x + %j

f(x)
A
ViRV
o - 0 P 2

57. \/Esin(Zﬁ—gj

h

=27 -7 0 s 27

59. 13sin(5u +1.1760)
g(u)

73. True
75. False
79. True
81. True

83. False

9.3 Exercises
7
1. cos(2x)=—;
(2x) =3

sin(2x) = %;
tan (2x) = %

>

3. cos(2x)= é

11.

13.

15.

17.

19.

21.

23.

25.

27.

29.
31.
33.

35.

sin x —sin x cos (2x)
2

1-cos(2x)—cos(4x)
16

.\ cos(2x)cos(4x)
16

3sinx —4sinxcos(2x)
3+4cos(2x)+cos(4x)

sin x cos (4x)
+
3+4cos(2x)+cos(4x)

=

2+

[\

[\
+
&

jw

2+\/§

2

sin (6x) +sin0
2
5(sin120°—sin 90°)
2
cos(2y)—cos(2x)
2

cos(hj -~ cos(mj

12 12

2

() -on()

2 sin(4x) cos (Zx)
—2sin (Zﬁ)sin I}
2¢0s75°sin 60°

(177 . (1w
—-2sin| — |sin| —
( 24 j ( 24)

©HAWKES LEARNING

sin (4x) = sinx(Scos3 x—4cosx)

9.4 Exercises

1.

11.
13.
15.

17.

19. x

21.

23.

25.

27.

29.

41.
43.
45.

47.
49.

x:7—7r+2n7r,x=ﬁ+2mr
6 6

. x:Z+2n7r,x:7—ﬂ-+2n7r
4 4

. x:z+2n7r,x:ﬁ+2n7r
6 6
. No solution

s
. X=—+nm
3

X=nr
x=2nm

No solution
X :2—7r+2n7r,x=4?7r+2n77

57 nmw

12 2
5m
6

7r
x=—,
6

x=tan" (—4++/59),
tan~' (—4 + \/5) +,
tan "' (-4 —/59) + T,
tan"'(—4—/59) + 27
True

True

True



Answer Key  AK-35

51 o I lm Chapter 9 Project » N
2°6° 6  ——
1. y1+y2:2\/§sin(kx—wt+zj, VI+x?®
T 4
53. x=—,7 . T
Zon 4r amplitude = 2+/2 31. ZSm(HTj
55. x= O,T,T
3. B
7 33. cos(2x):—7,sin(2x):ﬁ’
57, x= 15" TA 25 25
o BN A =
2 \ / \ y tan(2x)=——
59. x =45°, 135°,225°, 315° . \\ / \ / t
61. x = 90°, 210°, 330° - N/, N/ /) 1. sinx —sin x cos (4x)
63. No solution - / 8
-6
65. x =30°, 210°, 240°, 300° - 2 . i 39. 2443
67. s=—4.3 M. 2-3

We can suggest that the addition

thasno solution. of two waves with equal ampli-

. sin(2x) —sin(Zy)

L 43
(1 2 ) tudes averages their displace- 2
69. s=— =~ ments. |
2 . i o : o
1779445038 (Answers will vary.) 45. > (sin180°+sin150°)

47. 2cos(4a)sina

1. 17.3° Chapter 9 Review Exercises
73. 2.6779 and 5.8195 L. esc x 49 _2sin(17_7rjsm(1]
75. 0.6662, 2.4754, 3. —tan’ y 24 24
3.8078, and 5.6169 ) T i
5.-1-sin0 51. x=—+2nmw,x=——+2nm
77. 1.9948 and 5.8592 6 6
79. 0.6993, 2.6078, 3.6754, and 13. 4 sec
. U, . . an m —Tr
’ ’ i 53. x=—+2nmw,x=—+2nm
55839 15. 10 cot 0 > >
81. x = 10°, 50°, 130°, 170°, 250°, 17 ﬁ 77 5t
: 55, x=—+2nm,x =—+2nm,
290° 2 3 3
83. They can have at most two real 19 V2 -6 X =7 +2nm
solutions. 4 57 (=T Sm o Tm 1w
85. They may have as many as 2a 21. 3 676 6 6
solutions from 0° to 360°. 13 59. True
23. — T 27
84 1 61. x=g+2n7r,x=T+2n7T
25. sin210°%——
2 63. x=0°, 180°
Chapter 10: Additional Topics in Trigonometry
10.1 Exercises 11. 4 ~20.7048°, B ~ 114.2952°, 17. A= 6.7456°, C ~ 63.2544°,
1. C=105°, b ~ 4.2426, ¢ ~ 5.7956 b~5.1559 ¢ ~7.6026
3. C=60° a~4.9067, c ~4.5221 13. 4 ~35.9044°, B ~ 4.0956°, 19. h=6.02, ¢ <h, so a triangle can-
a~82110 not be created.

5. 4=80°a~=3.9392, b~ 3.7588
7. C=150°b=1.0154, c = 2.9238
9. No triangle

15. A~ 19.1638°, C ~ 80.8362°,
c~6.0148
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AK-36  Answer Key

21. C=109°22",a~0.29, b ~2.39 5. ¢~ 4.1063, A =~ 103.0643°, 29. 89.29
B ~46.9357° 31. 11.15
7. c=7.0752, 4 =~ 41.6113°, 33. 65.5744 feet
B~ 68.3887° 35. 2.4 x 107 miles
9. A= 46.5675°, B~ 104.4775°, 37. 21.4413 feet
Cc @ & C ~28.9550° 39. 22.6199°, 67.3801°
23. ¢~0.31,B~70.13°, C~ 1.87° 11. A ~ 121.8554°, B ~ 39.5712°, 41. 160.1188°
c C~18.5734° 43. 337,940.9589 square nautical
13. 4=B=C=60° miles
i 2
%o 9 15. A = 900’ B~ 3686990, 45. a. 61.9372 1n.
C~53.1301° b. 584.2397 in.2
108°
A-¢ B 17. a~ 1188, B~ 32.280, ¢. 136.1041 in.2
25. C=133.4°, a ~ 30.34, Cn 82720 .
c~44.49 C 10.3 Exercises
16.9°
C 178 4 -
A 13 B | CI'T)
27. b~1.92, A ~60.05°, B~3.95° ¥
y 19. b~ 10.58, 4 ~ 31.01°, . 0
N —_ C~124.79° '
c 241 B A
29. ¢~ 24.78, C ~ 124.32°, - B
B ~25.68° b 3. z
C
13 15 B 133 Pl
A c B {%JTV\‘
31. 94.34 21. a~11.24, B~ 33.1°, C~43.9° . /\0,
33.9.74 4 R
8 6.3
35. 18.47
37. 335.18 U *
7. 335, 23. 4 ~90°, B~ 53.13°, 5
39. 21 feet C~36.87° 1
41. 442.3 feet c

N\{:

s

43. 9.4 feet aviasy
45. 263 feet EIANS X
47. 32.6 feet, 26.5 feet

49. 105.5 mil ki
9. 105.5 miles 25. A ~ 54.82°, B ~ 26.85°,

51. 3.5 feet o330 7. (3:54,-3.54)
53. 178.3882 ft? o, 9. (—4.42,-4.42)
9 j“ 11. (-2.60,-1.50)
10.2 Exercises poore ¢ 13. (-3,0) and (3,7)
_ N o 27. 4~50.22°, B~71.71°,
1. a=+/37, B~25.2850°, O s, (\/1— 008)and
C ~94.7150° C~58.07
3. b~ 4.5985, A ~ 417854, A (~145.3.06)
76.45
C ~88.2146° X 17. (2v21,1.76) and
C 94.45 A
©HAWKES LEARNING ( 2\/_ 1,-1. 38)




19.
21.
23.
25.
27.
29.
31.
33.

35.

37.
39.
41.

rr=25
rcosf =12
sinf = cos @
rcosf = 16a
r*—4arcosf=0
r?sin’0 — 4rcos —4 =0
xX2+yP=5x
xX*+)*=49

1
'3
x4yt + 2x%% = 2xy
4y +7x=12
X*+)y*=4

43, y=——
' 3
,
45. x=7
47.

49.

51.

53.

SS.

57.

59.

ol

&

o
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61.

63.

67.

71.

73

Answer Key  AK-37

. The graph of /(6 —a) is that of
f (9) rotated about the origin by
a radians.




AK-38  Answer Key

10.4 Exercises 9. x=.y 41. x=51+1,
; , y =25t -10r+1
' * d 122; 43. x=—-4+3cos0,
4 y=2+3sinf
0 5 0 o N
1 6 1 4 45. x =6 cos/,
s y=-2+6sin6
2 | 7 | undefined s a0 a8 47. a. x=58.67t,
3 | 8 V3 1. yos i y=—1662+101.61¢+10
4 9 1 y y
6 200
5 10 ﬁ 4 150
3 2 100
0 X
\/g 5 50 ‘ ‘ ‘ } '
6 1 1 Ny _4 b- ‘ 100 200 300 400
4 Ce 420245 ¢. Approx. 126.42 ft
13. y=—x,0<x<2 d. Approx. 378.42 ft
5 e. 1=645s
6 f. Yes
4
2 .
o . 49. x=12(6’—s1n9),
j y=12(1-cos0)
3 6420246 10.5 Exercises
15. y=+Jdx—x? +2 1. V34
¥ Im
6 g
X 4 y, T
) ) 2 3,5
—4 0 / * 0 Re
—6/ ) -2
6-4-20 2 4 6 o
Ce 4202 45 2002
5.x=2y+4
g , 17. x=t,y=1"+21+1 3. V20 =25
y Im
: 19. x=t,y=—t"-5
z 21. x=t,y=*+t—4 2
X 0 ~ - Re
) 1 D i
-4~ 23.x=t,y=; (2:74)
A S 20 2

7. y=16x 25, x=t,y=|r-1| 5. 32 =42
y 27. x=t,y:i\/1—t2 im

12
8 29. x=t,y=t"-1t-6 0
4 119 ; @
0 Re
0 ) 31. x=t,y=—1t+— B
-~ VR ’
-8
~12 4
Z2-8 40 4 8 12 33.x=t,y=7t 202
I
1 7. 20.‘204;171'
35. x=t,y=—1-3 , 20 s
2 —21; i( 1)) 7&2[_
37. x=t-5,y=2-|r-4 ‘ 2. )
5
39. x=4t,y:—2t+5 20 -2 40 4
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9, Im
8 34ig40i 16+2i
or or or
401G, (8.0) o(16,2)
0 .. Re
4 5-i
-8 5 il
-12
0 4 8 12 16 18
11 Im
+ Re
13. Im
Re
15. Im
Re
17. 710 (cos(3.46) +isin (3.46))

19.

21.

23.

25.

27.

29.

31.

33. -

35.

37.
39.

41.

V5 (cos(1.11)+isin(1.11))

24/5 (cos(0.46) +isin (0.46))

{eolg)l )

5(cos(0.93)+isin(0.93))

{on(5ml 5]

_3\/§+2
2 2

“1-if3

5 51

_+_
V22
_3\/§+2
4 4
1.01+4.9{

16(c0s30°+i5in30°) = 8/3 +8i

36 {cos(lf—;j +isin (117—2”)}

=-19-7.1i

43.

45.

47.

2410 (cos (2.42) +isin (2.42))
=(-3-V3)+(33-1)i

2(cos180°+isin180°) = -2

49. —

51.

53.

55.

57.

59.
61.
63.

{oli)eoe()

=0.52+1.93i

ol ouf )

b=2(cosm+isinT),

117 .. (11w
c =8| cos| — |+isin| —

a=2-5i,b=~12+2i,
c:10+2\/§+i(4—5\/§)

Im

b

[SEN SIS

Re

-2
-4

[ (]

-840 4 8 12

a=2e3 ,b=3e* ,c=6e"

32¢°
1.04x10" >

27

e
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Answer Key  AK-39

i 37 Swi

T7i

65. a=e*,b=e* ,c=e*  ,d=e*

67.

69.

71.

73.

75.

77.

Im
1 by a
0 s Re
—1 < d
-1 0 1
i 137i

a=2e”,b=2e

Im

-6 -4-20 2 4 6

a=4b=4e?,c=4e¢",d =4e

(SIS

4 >

-6
-6 -4-20 2 4 6

60°i 240°i
a=2e”" ,b=2e"""’

-2 b

-2-10 1 2

i 137i
2\/565, 2\/567

i 37 i mi

2e35,2e 3 ,2e™,2¢e % ,2e
i 37i

5@7,56T

10.6 Exercises

¥

(SN N

)
4

-6
-6 -4 -20 2 4 6

y

o 2

O x
-2
4 3
-6
-8

20 2 4 6 8

2




AK-40 Answer Key

¥y

7. v —<3 -3), ||v||—3f

=(5.3), Ml =+34

5,-1), ||V||—
,7> IvI= 7f

11. v=
13. v=
15. v=
17. a.

/\/\/\/\

19. a.

21. a.
23. —u=(-1,-1),

Jull =2
[vI=3v2
25. —u=(4,-4),
2u-v=(-12,12),
u+v:<0,0>,
Jul = 4v2,
[vl=4v2
2 1
27. a. <ﬁ’_ﬁ>
b. u = 6i-3j
2. <—_5;>
V26 26
b. u=>5i—j
M <i,i>
V13713
b. u=3i+3j

33. ||v|=5.0=30°
35. ||v|=5.6=36.9°

=213

37.

39.

41.

45.

47.
49. F=

3[3
<9\f9f

s >

(]

(243.2)

38.67 mph, N 77.76° W
(150,-1235),

|F| = 1244.08 pounds

NI'—*

10.7 Exercises

AN U

11.
13.

27.
29.
31.
33.
3s.
37.
39.
41.

43.

45.

47.

49.
51.

17 15. 37
6 17. J53
19. 123.7°
1 21. 14.0°
=7 23. 161.6°
32 -
(-26,39) By

8°,69°, 103°
57.1°,60.8°, 62.1°
—62.5

3242
(L1).(5.5)
(3.1).(-6,-2)

Neither
Orthogonal

proj, u—<2 1>
perp,u =(-1,2)

©HAWKES LEARNING

53. 3479.3 pounds
55. 109.6 pounds

57. 1638.3 ft-1b

59. 11,431,535.3 ft-1b

10.8 Exercises

1.0 13. Odd
3.1 15. Odd
3 37.0
5 =

5 45. -0.33
7. -1.04 47. 0.69
9.7421 49. 0.35
11. Even

Chapter 10 Project
1. Approx. 921,479 ft*
3. a. Approx. 8414 pounds
b. Approx. 1298.4 pounds
c. Approx. 2045.6 feet
d. 2,822,928 foot-pounds

Chapter 10 Review Exercises
1. C=105° c~5.46,a~2.83

C
&
4105 \¢

~130° 457N\
c

A
3. B=68°40', a = 36.80,

b=~ 35.60

7. A=22°31", C~63°22',
b=15.62

c
b oy

63°22]¢
32°31" 94

7 B

14




9. 4=52.04°, B~ 101.99°,
C=2598°

11. 22.19
13. (~6.06,-3.5)
15. (15.62,0.88) and

(~15.62,-2.26)
17. ¥* —=9arcosf =0

19. x+y=4
21. 3
3
2
23. y:|x—7|
5
12
N\
4 x
0 X
—4
-8
-12

25. 4 (y-1) =1

6420 2 4 6
27.x=ty=2—-0t
29. x=14+cosf,y=1+sin6

¥y

-6 -4-20 2 4 6

31. 342

33.

3s.

-6 -4-20 2 4 6

37. 17 (cos(1.33) +isin(1.33))
3,33
2 2
41. 5(cos120°+isin120°),
5 53
—-=+
2 2
43. 24(cos315°+isin315°),
1242 122

45, 177,147

39.

47. a= Sei(%],b = Sei(%),
@)
12

Im

c=5e

a
(]
1

(SIS

Re

be’

-6 -4-20 2 4 6

I

49, 2¢ |, 2e ,2e

51. v=(-10,-6), |v| =234
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53.

5S.

57.

59.
61.
63.
65.
67.

69.

71.

73.

75.
77.

79.

81.

Answer Key  AK-41

¥y
12 —u+3v
(11-8)

4 N

0 2 2utv ¥
- \_. o
-8 N

12

T840 4 8 12
—u=(-5-1),2u-v=(7,1),
u+v=(82),u| =26,

¥ =0

a <i L>

NERNE]
b. 6i+ 3]
[v|=+26,0=-113°
(3.6,-4.8)
40.01 mph, N 40.23° W
(-108,-270)

J1o

417,558.5 ft-1b
15

8
1.31




AK-42  Answer Key

Chapter 11: Conic Sections

11.1 Exercises

1.

11.

13.
15.

21.

23.

25.

Center: (5,2)
Foci: (5, 2+ \/ﬁ)

Vertices: (5,7),(5,-3)

. Center: (-2,-5)

Foci: (—2 + \/g, —5)

Vertices: (1,—5),(-5,-5)

. Center: (-3,2)

Foci: (—3 + \/5,2)

Vertices: (—1,2),(-5,2)

. Center: (-5,1)

Foci: (—S,Ii 2\/5)
Vertices: (-5,5),(-5,-3)

. Center: (—4,2)

Foci: (—413\/5,2)
Vertices: (—413\/5,2)
Center: (2,0)

Foci: (4,0),(0,0)
Vertices: <2i\/§,0)

e 17. ¢
f 19.b

@ini—Q

< X

(= N SR SR NN

20 2 4 6 8
y

(3J_r\/§,4)

[ - -

20 2 4 6 8

(L4iJ§)

E N S I I - )

-6-4-20 2 4 6

27.

29.

31.

33.

3s.

39.

41.

43.

45. (x+

47.

2
k f.x(—lix/ﬁ—s)
4
-6 =
-8
a0 2
Z V (-ziﬁ,—l)
Wit

= '

-4

-6
-6 -4-20 2 4 6
y

6
4 ™~ ~1+4/7,2
e ( )
0 ~—— R
-2
-4
-6
-6 -4-20 2 4 6
8
6 -53+4/15
: ( )
2
0 \J X
-2

-4
6 -4-20 2 4 6
e

o [ *[-5x+5,-5
! (-5245.5)
4
-6
-8

-10-8 -6 -4 -2 0 2

(SIS

-2
-4

-6
-6 -4-20 2 4 6
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49.

51.

53.

55. e

57. e

59. e

61.

63.
65.

67.

major =24
minor =20

_22

3
major =12
minor =4

major =4
minor = 2\/5

Ja2

7
major =14
minor = 27
e~ 0.249

Yes, just barely, if the boat is
centered on the river.

e =

The string should be 5 cm long,
and the tacks should be 4 cm
apart.

11.2 Exercises

1.

y
8
\ /
4
2
0

-2

-4
“6-4-20 2 46

(-L4),y=2
y

8

6\

—

4
2
0 x
-2

N

-4
64202 46

l,4j,>c=3
2 2



11.

13.

15.

y

8

) | /
4

2

0 X
-2

4

-4 -2 0 2 4 6 8
(2,0))y=_2

Y

6

2 /

0 x
,2 \
-4

-6 ™
-6 -4-20 2 4 6

E’O 9-x=_§
2 2

y

AN /

-6
-6 -4-20 2 4 6

7 7
Oa_ sV ="
( 4) YT

v

y

6

4 /

2 / ‘

0 x
-2
4
—6 A~

-6 -4-20 2 4 6

E,O ,x=—é
2 2

y

6

e

2

0 X
-2 /
4
—6 4

-6 —-4-20 2 4 6

(-4,0),x=4

19.

21.

23.

\
Y

y
6
4 \
2 \
0 X
-2
—4 /
-6
8 —6-4-20 2 4
(=6,-1),x=0
y
4
2
0 X
_2/
—4
—6

B e 420 2 4
(-3,-3),y=1

y
4

2
0 T x
=2
4
6 PR
-8
-4 -20 2 4 6 8

Answer Key  AK-43

11.3 Exercises

63
4\, /
0 S

-8 -6-4-2 0 2 4
(—31\/5,—1)

3. 7

6 \-_/;v
. Nyt

) 3
0z S
-2

4

4202 46
(1,3+2V5)

5. ]
6

4\\\\ ///
23 Pl
0/ Wi = x

—2,-7

-4

-4-20 2 4 6

(li\/3_4,1)

64202 4 6

(J_rzﬁ : 2)

25. g 29. ¢ 9 y

27.b 31.d oA

3. (v-1) =-4(x+1) Y

35. (x—3) =8(y+1) X ¢ ’

37. (y+2)2=24(X—3) 4—(;:—2‘0 2 4 6

39. (x+3) ==2(y+1) (-2.22434)

a1. (y-3)" =10(x+4) n.o oo

43. (y+1) =-8(x-2) 3\ A
0 y a X

45. 2 feet - ,4/ %
-4

47. 1.5 inches 6

4202 46 8

(7.1:(-3.1)
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AK-44  Answer Key

13. v 2 2 21. Ellipse

IZV/ 37. x——y—ZI 12 12
g\\\ /,' 5 _ Z X_+y_ —
3 \X . 39. yz —4x2 =1 - 6 ’ 13 25
-4 Y
SN 4. _M -1 K
Mhs 4o ‘4\ 8 12 ) 18 B 4 &
2 2 X
(-7.2+4113) 43, 376 (=5 . _
9 7 -8
15. " Y 45 (x+4)2 (y—3)2 s a0 48
3 : 4 - 16 =1 23. Ellipse
: : o 0O LA S
s a0 4 s 49. (y+4) _(x—3) -1 'z
(12477, 7) D :
st —— ¥ ,4 )
7 7
(6x107)" (7.2x107) -8
17. Center: (-3,2) 12
-12-8 4 0 4 8 12
Foci: (3413, 2) 11.4 Exercises
Vertices: (~1,2),(=5,2) 1 (443+3,-4+3.3) 25 ;
Con
19. Center: (1,-4) 3 [ 52 32 J ; \
Foci: (1i2\/_,—4] j\ N T
_ . \
Verﬁces:(l i3 4) 5. (~1.2097,-13.5476) - \
7. (3.3485,-1.5002) 28404812
21. Center: (—2,1) 9. Ellipse 27. N y
Foci: (—Zi\/ﬁ, 1) 11. Hyperbola S /
Vertices: (3,1),(-7,1) 13. Hyperbola 72 ) :
15. Ellipse 3
23. Center: (—3,—1) 17. Hyperbola Phs a0 a8 n
Foci: (—3i2\/§, —1) 0= K X' —y'z -4 29. 1 |
4’ 8
Vertices: (—1,—1),(-5,-1) , 4
12 \) x
25. Center: (1,0) i [ :Z
Foci: liﬁ,o _2 N ' Phs a0 a8 n
2 -8 31. Y
Vertices: (2,0),(0,0) 2 e 4 s ';
19. Parabola 4
27. Center: (8,5) 0 i\ x
™ 2 ' -4
Foci: (8i4\/§,5) O=7v =—/2x" -8
s a0 4 s
Vertices: (12,5),(4,5) b "
29.a 3. ¢ ;
31 b 35.h ! \ )
-8
-12

-12-8 -4 0 4 8 12
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Answer Key  AK-45

33.¢ 37.
35. 39, f 17. Parabola, y :% S 1
04 \
41. The objective of the rotation of 4 02 /\
. . ., 19. Hyperbola, x = —— 0 *
axes is to eliminate the x'y’-term. 7 0.2 \
If your final equation contains ) :2: ~——1
an x'y’-term, you know that a 21. r= ~08-0.6-04-02 0 02 04
mistake has occurred. 1-cosd 41. y
43. a. Use the rotation of axes pro- 23. r= ; 3
cedure to obtain the equation 1-4sin6 2 (\ \\
4x"* +16)"2 —16 = 0. Now we 3 X Jri
know F'=-16 and F'=-16. 25 r=——0—— -
We can plug these values in 1+ 20059 30001 23

F =F'" and obtain —16 = —16,

which is true. 27. y\ / 43. 2 f
b. Use the rotation of axes 3 [ (1) /] .
procedure to obtain the equa- 2 {| x -1 {
tion 4x* +16y"* —16 =0. 4 / -
Now we know 4 =7, C = *6_6_4_20' 2*4 B T
13, A'=4, and C' =16. 29 B ,
We can plug these values in T, 45. | "
A+C=A4"+C' and obtain 7 (RSN T 074¥*,v
+13=4+16,0r j j
20 = 20, which is true. 67T ™~ I /
c. Use the rotation of axes proce- - _:z
-6 -4-20 2 4 6

dure to obtain the equation w02

)
4x"* +16y"* —16 = 0. Now 3.
4
we know 2 //\ Chapter 11 Project
A=17,B=-6y3, C=13, 0 N x
5 / , 1125
A'=4, B =0, and C' =16. DR NG L 2" =-—=(y-80)
-6
We can plug these values in sz A 3 x* 4 v’ —1,y>
B*-44AC=B"-44'C' and  33. 22,500 6400 7
obtain 4 h . / 5. Answers may vary.
, 5 S .
(—6\/5) _4(7)(13) ’ } ) The se;m@lhpse design, .
. since it gives more space for ships
—(0) = - to pass through.
~(0)'-4(4)10) I passthroug
) . —4-2 0 2 4 6
or —256 = —256, which is true.
35. v Chapter 11 Review Exercises
11.5 Exercises . \\ / 1. Center:(3,1)
e 3. f 5. b ) /} { N Vertices: (7,-1),(-1,-1)
-0.5
7 . \ Foci: (3+24/3,-1)
7. Hyperbola, y=— [ \
6 -05 0051 152 3. y
. __ , 6
9. Ellipse, x =-3 37. . ) : (‘\
11. Hyperbola, x = 1 ! ﬁ N
3 . /\ ) 2
0 ] X
13. Ellipse, x = 5 -2 -
6 -4 ] C6 4202456
15. Hyperbola, x = 3 Coa2 02 4 (—li\ﬁ,Z)
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AK-46  Answer Key

5.

6 23. (x+2)" =4(y-3) 49. (11+4343,-1143 + 43)
4
5
: \/ ) 25. (y+1)° =2(x—5j 51. (3+3\/§,9—\/§)
2 :
¥ / 27. (y+1)" =16(x~2) 53. Ellipse,
-6
64202 4 6 29, (y+1)2:—16(x—5) x,_25\/§
(0,i3\/§) 5 . T 13
2 2 31. " inches T30 25,000
. (x+1) +(y—4) . 2. , 1521
9 16 6 p , 25
4(x-2)  4(y+1) S 7/ (y _9]
9. =+ y9 ~1 N . TT25.000
i j/ 1053
— 2 / : y
11. % i}—zz 64 o\\ 24 6 10 :
8
N
(o) (1) S e
13. + =1 )
4 25 3s. v 2
6w s 0 = = x
15. 30wa—ma® 4 2
P —6-4-20 2 4
7. » i .
4\ 2.7 55. Parabola,
2 744/ -
0 x S i 20246 gzzy':ﬁxﬂ
. / (0,+13) 4’
-4 —
To420 24 37. Center: (0,2) 6 )
(=6.-1),x=0 Foci: (+21/10,2) ; \
19. y Vertices: (£6,2) bGaee ’
; s 39. Center: (3,3) ::
0 . 6 -4-20 2 4 6
) Foci: (3,31\/5)
4 . 57. Parabola, y:Z
ol Vertices: (3,1),(3,5) 4
2 2
(L-1), x=-1 g, ) 2 59. Ellipse, x =
4 25 2
21. s y 43 (y_2)2 _(x_2)2 _1 61. P 14
‘2‘ N ’ 9 1 1+—cosf
: /I “\ ' 2 2 3
- 45, (»-7) _(xH) _ 63. r=
- 4 9 1+9cosf
-6-4-20 2 4 6 )
02 _ 33 47. (r+2) _ﬁzl
9 8 b y_ 8 9 4
Chapter 12: Systems of Equations and Inequalities
12.1 Exercises 5. 0 9. (-1,7)
1. (-5,2 - 11. (3,11
(-5.2) - {[y 3’yjyeR} (3.11)
3. (53) 2 13. {(x4x+1)|x R
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15.
17.
19.
21.
23.
25.
27.
29.
31.
33.

35.

37.
39.
41.
43.

45.

47.

49.
51.

53.
5S.
57.

59.

61.

63.
65.

67
69
71

(0,3,2)

22 pennies,
23 nickels

25 people

7 shirts and
4 pairs of shorts

3 quarters,
11 dimes, and
28 pennies

Jim is 28 years old.
3 thumb screws

Apples: $0.78,
Oranges: $0.93,
Mangos: $1.05

. (0.43,1.28,3.64)
. (-3.42,2.98,2.76)
. (6.8,7)

Eliza is 15 years old.

12.2 Exercises

1.

11.

13.

15.

17.

19.

21.

23.

25.

a. 3x2
b. -1
. None
a. 5x2
b. None
c. 10

a. 3x4
b. None
c. 286

a. 3x2
1
. None

2x5

o

[ -

cege
w

2 2 3]0

N O N
o
— |-

Wl K|—

x=28
y=3
x+3y+6z=16
y+2z=9
z=4
9y+13z=27
2x+21z=19

HialdkEsiEarRNING

27.
29.

31.

33.

35.

37.

39.

41.

43.

45.

47
49
51
53
55

57.
59.
61.

63

65.
67.

69

71.

S N
|

W

o8}

Ne)
|
NS}

-6 2

9 9

(4 -1
-6 2

18 -6
-7 19
|45 5.5
(5 18
32 -9

. Neither
. Neither
. Neither
. (3.-1)
. (13)

(=7.3)

(4 12 ‘ —6}

Answer

—_
W

9 |
[\S)
[

4
14

6

)

15| 42
213
-2 135

2| 5]

=27 | =23
12 9

N | L

9111

Key




AK-48  Answer Key

3. {(x,—3x—2)|xe]R} 49. (76,-53) 17. Not possible
19.x=10,y=5
75. (=4,1) 51 {(-y-2.)|yeR} T
21.x=3,y=1
77. (6,4) 53. O .
a5 6s 10 z) |zeR} 23. Not possible
79. (-11,-5) 55. {(-3z-5,-6z-10, 25,08 b5
8. (7.3.3) —_Sy_zz_s, en 27. [24 5]
83. (2,2,-1 ,
( ) ST. -5y+3z-19 zeR 29. [35 18]
85. {(1.y,0)}y <R} 2 rF 31. Not possible
87. (3,-2,3 30 -
(3.-2.3) s, 3. [-30 -3]
89. (2.3.4) 59. 4| -5z+31, |zeR 15 =3 24
91. (9,-19,7) 224372 35. 125 -5 —40
30 -6 —48
3. (L-2,-13) 61. (1647,2071) )

95, 42,26, 87 37. [-34 7]

63. &
97. Small: 10, Medium: 24, Large: 48 11 0
ma caium arge 65. (_3’_1’0’_4) 39,
0 11
. 67. Candy bars: 5, -
12.3 Exercises Ice cream: 6 32 =20
1. 11 69. 0.012 41156 35
-16 10
3. 15 71. 0.564 -
5. ab—x’ 73. 1194 43. Not possible
7.8 75. (1,-1,2) 45, {14 —13}
9.-10 77. (2,1,0,3) -3
11. -39 47. [179 76]
13. {-2.3 : ) |
{ } 12.4 Exercises 49. — for store A; — for store B
15. {-5,1} s 3 3
17. {_5’_4} 1.lo o 51. Solution is incorrect.
Explanations may vary.
19. {-6,4} 12 13 p y vary,
23.94 -7.56 28.98
21. {2,5} 53.
’ 6 -3 21.66 —6.84 26.22
23.3 3. |18 30
25. 9 o o 55. [-23.94 -26.72]
27.2 ) ~79.59]
29, -2 5. Not possible 57. | 3921
31. 159 (14 -14 10.08 |
33. 78 .18 0 12.5 Exercises
35. —254 -4 14 ; 14 -5|[x] [7
37. 404 _ L9yl |2
39. 4 7
: 9.1 3 10
41. 120 3 g 3. F 2}{1{‘6}
43. 10 ] 9 3yl -4
45. 14 11. Not possible
47. xt 13.a=3,b=-1,¢c=10

15.a=2,b=-2,c=-1
©HAWKES LEARNING
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3 7 1][x] [4 33. Yes o 105
-1 0f|x,|=|2 35. No x—4 x-2
0 8 5||x,| |-3 5
37. [—2, —5] )1 3 3 12
. + —
3 _§]x 5 2(x+3) 14(x-1) 7(x+6)
JHE EH
o 1|l L2 39. {[E,yjyeﬂ%} 3. L 1
2 2(x-1) 2(x+1)
(4 =3[ x 9
12l 41. (-2,0) y . N
43. (8,_19) ° 48(X—2) 80(x2+4)
) 45. (0,5) 3 1
2 -1 3][x] [0 - RS !
-1 1 0f|y|=[17 47. (=4,5,-1) 40(x" +4) 120(x+4)
4 -5 1 -2
L : 49. (~13,19.23); (0,0,-1);
5 1
1,-1,-1 27. -
PR 51 (1 87) 3,1,1); (4,2,0 Hr=2) 4(x2)
20 5 . (9_ ) )s ( s Ly )a( Lt} )
! 0 53. '__1 1 2. 1 N 1
L 4 2 10 16(x+2) 16(x—-2)
-1 3 X
- N 2
s _4} L4 10 S(x +4)
4 3 [0.053 —0.258 1 1
L 55. .
10.113 0.076} 3 24(x+6)+30(x+3)
S 0} [0.004 —0.003 0.009 S —
' ' g ' 40(x-2) 6(x-3
12 2 57.1 0  0.020 0.029 (x=2) 6(x=3)
. Not invertible 0.012 0.014 0.013 15 1
- 3 33. +
21 -4 12.6 Exercises 16(x+3) 16(x~1)
-4 -2 -3 W 9
-1 -1 -4 1. = 72 4(x+3)2
- x-3 x+3
1 1
-1 2 - A A4 5 35. 13 x3
0 -1 1 x+3 x+4 (x+4)
0 —4 3
- A A A 1 3
5. 1 2 3 37. +
x+3+x—2+x+2 4(x—2) 4(x+6)
-1 =2 1
2 1 -3 7.d
11 1
120 9. h . ‘(‘J
_ 11. a
21 1
i )
-1 0 1 5. 1,2 2
~ x x-2 x+2
2 -1 2 1 (1 1
43.
0 1 -l N R a—l(x+l+x+aj
|3 2 —4 72(x-2) 32x 288(x+4)
x+17

72gx2+8g
O©OHAWKES LEARNING




AK-50 Answer Key

45. True

6
4

7

—

0=
-2
-4

-6
-6 -4-20 2 4 6

47. True
¥
4
2
0
-2
-4
,6 \
2
-6 -4-20 2 4 6
49. False
y
6
; ! \\
2
— \\)
0 1\
-2 \
—4 I\
W

12.7 Exercises
1.

(SIS

-2
4

-6 -4-20 2 4 6

3. v

6 4
4 ' i
2 /
0

-2 3

—4 3

W

-6 -4-20 2 4 6

5. ¥

6w 4
4 II
5 /
0

-2

-4 / ::

Ao

A

64202 4 6

11.

13.

15.

17.

19.

21.

23.

25.

27.

29.

(= NI SIS N
=

64202 4 6

2 <---+f
o /
TR
6 -4-20 2 4 6

Min =0 at (0,0);

Max = 12 at (3,0)

Min =0 at (0,0);

Max = 12 at (0,3)

Min = 100 at (?,mj;

Max = 250 at (20,10)

Min = @ t (ﬂ 0]'
m= 7 a 7 s )

Max = 66 at (8,6)

Min =0 at (0,0);

Max = % at (E ﬂj

>

8 8
Min =210 at (14,0);
Max = 600 at (0,20)

Min=@ at ﬁ,ﬁ ;
7 7 7

Mo - 1280 (198 6
7 7 7

7
6
5
4
3
2
1
0!

Standar
012345678

40x+ 60y < 200;
8x+5y <25,
x20; >0

©HAWKES LEARNING

31.

33.

35.

37.

1.

Bohds
70,000

50,000

30,000

Stocks

10,000

10,000 40,000 80,000

x+y <75,000;
x—y2=0;

x <40,000;
x>10,000;

y 25000

Type X: 75 units;
Type Y: 100 units;
Maximum profit: $712.50

The volunteer could choose

any of the following points:
(9,9),(11,6),(13,3),(15,0). In
each of these points, the first
coordinate represents the number
of packages from Company A and
the second coordinate represents
the number of packages from
Company B. The minimum cost
is $22.50.

a. 120 flip phones;
80 smart phones;
Minimum cost: $1160

b. 100 flip phones;
170 smart phones;
Maximum profit: $650

12.8 Exercises

{(0.3).20)
/

(SIS

X

-2
-4

-6 ¥
—6-4-20 2 46

-6 -4-20 2 4 6



54

C\LI\‘JON'PO\

7.4

o-&r‘)om&c«

L), (LD}

y

\J/

[T\

/ \
| \
14 X
-6 -4-20 2 4 6

1,2),(1,2)}

y

N/

\
\l/

-6 -4-20 2 4 6

9. No solution

1
(o N SR SN

[y
-
.

~—

—_

y

/

_—

~J

~_

64202 4 6

(98

- ’1),(}1)}

o
(o N SIS

-6 -4-20 2 4 6

13. {(0,0)}

Sbhbbowuasoa

y

/ 770\

AN/

-6 —4-20 2 4 6

15. {(£3,0)}

O\LI\‘JON'PO\

y

f\

b

-6 -4-20 2 4 6

-6 -4-20 2 4 6

19. {(2.43),(-2.43)}

/

—
N

B

-6 -4-20 2 4 6

23. {(2,0),(0.-2)f

/
y AN
/
T~

{E‘Lﬁiﬁ}ﬁl)}
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100 99
43. (0,1),£—m, IOIJ}

45.

i
2 2

(3,2)3(273), }

51. 4(0,- )[i %—1}}

(ﬁ+12f)( x/5+1,—2x/§),]
<2J§+1f)( 2x/§+1,—x/§)J
(
(




AK-52  Answer Key

63. b
Y 73. Y
v 6 f 6 !
y 4 ! 4 i
6 -~
P 2 7~y ~ 2 s
) 0 X 0 X
) Y ;
0 X !
5 —4 —4 !
-6 -6
-4 64202 46 6420 2 46

-6
-6 -4-20 2 4 6

69. ¥y 75. . Y
65. b,d

(= )
~
—_—
| |
[o NN S N = R N
=
|
ESNN S
.
\

-6-4-20 2 4 6

-2

~

-4
e e LU N 77. 9 inches by 5 inches
4 )
67.a,d e 79. 60 mph and 70 mph
0 T 81. —12and 7
-2 e
-4 83. h=6cm,r=3cm
6 ¥

-6 -4-20 2 4 6

Chapter 12 Project

1. The number of months passed
Shop Name
1 2 3 4 5 6

Joe’s Java 26.85% | 28.47% | 29.88% | 31.12% | 32.21% | 33.16%

Buck’s Café | 43.45% | 42.10% | 40.92% | 39.89% | 39.00% | 38.21%

Tweak’s Cof-
fee 29.70% | 29.43% | 29.20% | 28.98% | 28.80% | 28.63%

3. As our market share increases, the shares of both Buck’s Café and Tweak’s Coffee decrease. As such, they will have to
adjust their marketing strategies to stop the decrease and potentially increase their shares.

Chapter 12 Review Exercises

L. & 8x+7z=5 37. O
3. (3,0,2) 19. -3y+4z=16 39, 4 -16 4}
5. O lox—-2y+ z=2 -5 8 12
7. {3 3y,y |yeR 0 _5 11 41. Not possible
20y, [9 23 3
9. (3.2) 43.
5 -3 8
11. (8,12,10) 1 -
23. 45. w=-2,x=1,y=3,z=—4
4 11 1 7
13. y=o2x"—x+oo 47.x=2,y=-3
15 15 2. (2 1)
15. a. 1x4 ’ 49. [12 46]
b. 8 27( 5) Lo 27x] [
¢. None 29. 5112 -3 —l||x,|=
4 5 -110 31.7 -3 0 6| x 5
17.] 1 3 23 33.9,-9
10 -1 60 35. (~4.1)
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Answer Key  AK-53

31 71. x =20, y 210, x < 40, (i,—l) (—i,—l),
53, 161 513 ijOk:x+yS6O 31. (\/7 1]( £l]
_g Z 50 p <40 22 22
. 30 \
55. Not possible o 221 - 83. {(2,1)}
-10 y
57. No _m . 8.
59. Y. =50 A2 <40 4
-30-10010 30 50 2
o 1) lacee.
73. Min = 0 at (0,0) 4
63. (~15,20,-33),(-2,3,~4), Max =30 at (5,0) 42024
(-9,11,-17) 75. Min = 8 at (0,2)
87. "
4 24 12 o ox o1
65. L+ ’
+ 4 -1 Max = 24at(7 7) : \\‘."‘/
3 1 77. 12 vases should be produced, 2 *
67. — + i B
) ( e 5)2 2(2 o 5) 12 pitchers should be produced, 4
Max profit: $660 a0 2 46
69. y
Surntig 79. {(0,-2).(3.1)} 89. 36 mph and 24 mph
2 I/ y
0 x 6
) / 4 v
—4 2
% v 0 1/ \
-6-4-20 2 46 -2
o | \
A
-6

-6 -4-20 2 4 6

Chapter 13: Sequences, Series, Combinatorics, and Probability

13.1 Exerci 55. a, =9n—43
3 ercises - 131’2’4’8 a,=9%
1. Infinite 2 57. a, =2
3. Fini 29. 3,36,729,20,736,759,375
. Finite 59 n
.an: -
5. Finite 3. 222202 2
4727778 _
7. Infinite 1361015 61. 2+1+4+7+10
9. Infinite e s 9 F13+16=49
6
11. 2,-1,-4,-7,-10 35. Undefined, 9, 4, 97 63. Zi3 — 441
39 15 11573 ]
13. 12,52, 3 329 0s 65. 45+80+125+180
15 2 4 8 16 32 39. 0,-1,-4,-9,-16 +245+320+405
"3°79°27 81243 41. 2,4,16,256,65,536 +500=1900
;7. L 4916025 43. 1,2,6,24,120 67. —6-12—-24-48
23456 45. 2.5.6.7.242 —96-192 =378
19. -1,3,-6,10,~15 47. 1,0, -27, 0,125 69. 33 =29,520
21. 26,7,0,-1,-2 49. a, =7n-2 =2
23. _19\/53_\/592"_\/5 51' al :_Lan :_nanfl’n22 71. S = " S:l
" 4(n+4 4
25.1,5,9,13,17 1 (n+4)°
53. a —(;j 73. S, =2"-1,8,, =32,767
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AK-54  Answer Key

53. -8
75. 8, 5= 3. =
2(n+1) 2 55. 13 5
77. S, =—In(n+1), series diverges 57. 55 62,500, 12,500, 2500, 500, 100
59. 14,350 5
79. 5 —— " g1 33.
4(3n+4) 4 61. 17,114 16,384
81. 4,7,11,18,29 63. —1475 35. —2,147,483,648
83. 10,20,30,50,80 s 3219 37, =42
~17.-4.-21.— s
85. 13,—17,-4,-21,-25 39, P
87. 1,-3,-3,9,-27 67. 902 5
89. 987 69. —1316 41, 52.222,139,775
91. 1,2, 4.8, 16,32, 64, 128 71. 6 years 419’(;‘;?5976
73. 1620 pounds R
13.2 Exercises 75. $625; $8100 43. 12’2;3‘ ~ 0.666687
_ 77. 266.4 ’
1. a,=3n-5 73,810
3. a =—2n+9 79. —152 45, o683~ 3.749936
S. a,=9-4 81. 10,382.05 47. -109,200
7. a,=-6n+9 49. 3
9 4 —19n+5 13.3 Exercises 2
! ] 51. Series diverges
5 1. a,=-3(2)"
1. a,=n+= " (2) 53, 247609 15 475619
2 N 160,000
13. a, = —%n+4—23 3. a,= 2(_§j 55. Series diverges
n-1
15. a, =-2n+1 5. a :(—l 57. 1251’506611 ~(0.187822
n 4 ,
17. an:—47’l+33 7 ., _(ljnl 59 E
19.d=2 S 999
21.d=1 . 35
9. a,=(-3)" 61. -2
23. No 9
n—1
25. No 1. a, =3(3j 63. 252
27. 13 3 99
29 2 13 a :7(_2)n—1 65- $14,80244
31, 2 ' 1 67. 1.845x10"
15. a :—(Z)H 69. Approximately
_ . L | .
33.d=25;5,7.5,10,12.5,15 6 . 13,778 students
35.d=17;7,14,21,28,35 17, anzﬁ(ij T 5, =1.1x10°;
37.d=9; 62, —53, 44, —35, 26 6813 L—10
39.d=5 19. No 21. 7= 1 73. Yes; explanations will vary (any
41. d=1 23 =2 2 example such that » =1 and
43. d=-2 d=0).
25.r=7
45. 195 75. 9.98
o 27. r=3;8,24,72, 216, 648 77 2137 x10-
M3
49. 117 29. r=2; %’%’1’2’4 79. 6.54x10°!
51. 26
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13.4 Exercises

1

LS, =7
3k+9
35, = (k+1)(k+2)(2k+3)
4
5. Basic Step:
1(1+1)

n=1,1=1and =1;
2

Induction Step:

k(k+1)
2 b

then (1+2+3+---+k)+(k+1)

=M+(k+l)

K+ k+2k+2

B e—
(k+1)(k+2)

EEe—

Basic Step:

n=1,2(1)=2and1(1+1)=2;

Induction Step:

If24+4+6+-+2k=k(k+1),

then

(2+4+6+---+2k)+2(k+1)

=k +k+2k+2

f14+2+3+-+k=

=(k+1)(k+2)
Basic Step:

1_
n:1,41']:1and%:1;
Induction Step:

PR |

If4° +4' +4% +...+4" =
then 4° +4' +4° ... 445" 451

Kk ko WL
_4 1+4k=4 1+3-4

3 3
4451 4

3 3

11. Basic Step:

n=1 ! =l
(31)-2)3()+1) 4
1 1
d—=—;
30+ 4
Induction Step:
1 1 1
_+_ —_—
14 4.7 7-10
. 1 ok
(3k—-2)(3k+1)  3k+1’
1 l l
then —

14 4.7 710
1

' (3k—2)(3k+1)
1

+(3(k+1)—2)(3(k+1)+1)

T Bk—2)(3k +1)
1

+(3k+1)(3k+4)
__k 1
U 3k+1 (3k+1)(3k+4)
3k +4k+1
 (3k+1)(3k+4)
~ (Bk+1)(k+1)

(k+1)

(Bk+1)(3k+4)  (3(k+1)+1)

13.

Basic Step:
1)(1+1
n=15(1)=5 andw =5

Induction Step:

Sk(k+1)

If 5+10+15+---+5k = 5 ,

then 5+10+15+---+ 5k +5(k +1)
=(5+10+15+---+5k)+5k+5
~ 5k(k+1)

+5k+5

k2+15k+10

(k+1)(k+2)
2
(k+1)[(k+1 +1]

©HAWKES LEARNING

Answer Key  AK-55

15.
Basic Step:
n=1, 1+%:2 and 1+1=2

Induction Step:

ooy

then

g

:(k+1)(1+ﬁj

:k+1+ﬂ=(k+1)+l
k+1

17.
Basic Step:

n:l,3(1)—2:1and%(3(1)—1)

Induction Step:

If1+4+7+10+~--+(3k—2):k

then
[1+4+7+10++(3k-2)]
+[3(k+1)-2]
=§(3k—1)+(3k+1)
_k(Bk—1)+2(3k+1)
2

_3k*+5k+2

2
_(k+1)(3k+2)

-3 (k4)-1)

19. Basic Step:
n=273"
s03* > 2(2)+1;
Induction Step:

If 3* > 2k +1, then

31 =313 > 3(2k +1)
=6k+3>2k+3
=2k+2+1=2(k+1)+1

=9and2(2)+1=

1
+

k+1

5,

)

S (3k-1),




AK-56  Answer Key

21.
Basic Step:

(1+1)
n=1,1"=1and (:) =1;

Induction Step:

i (k+1)
P +2°+3 +4 +. 4k :¥,

then
(13+23+33+43+-~~+k3)+(k+1)3
2 12
_ k) (k4+ ) + (k+1)
_kz(k+1)2+4(k+l)3
4
2
(k+17 (k+2)  (k+1)" ((k+1)+1)

4 4

23. Basic Step:
n=1a" =asoa >1,whena>1;
Induction Step:

If a* > 1, then

ad'=d"a" >l-a=a>1

25.

Basic Step:
n=11"=1and
1(1+1)(2(1)+1)(3(1)2 +3(1)-1)

30
Induction Step:

18 +28 +3 4o k?
e (k+1)(2k+1)(3k” + 3k -1)
30

:];

then
(14 +24 43¢ +~~-+k4)+(k+1)4
e (k+1)(2k +1)(3k” +3k—1)

= + (k+1)4
30
_6k° +45k" +130k° +180k> +119k + 30
30

(k+1)(k +2)(2k+3)(3k” + 9k +5)

B 30
(k+l)(k+2)(2(k+1)+1)
x(3(k+1) +3(k+1)-1)

- 30

27.

Basic Step:

n=2 L+L:1+£
NG 2

andl+%> 2;
Induction Step:
Ifi_i_L.i.L_f_... L
V1 V2 3 Jk

then

Vk+1

I
Il
bl
J’_
—_

29. Basic Step:
n= 1,(ab)] =aband a'b' = ab;
Induction Step:
If(ab)k =a"b* then
(ab)"" =(ab)"-(ab)
=d'b" -ab =(a'ak)(b-bk)

— ak+lbk+l

31.

Basic Step:

n=1In(x)=Inx;

Induction Step:

IfIn(x, - x, - x; oo o x,)

=lnx +Inx, +Inx, +---+Inx,
when x, >0,x, >0,...,x, >0,

thenIn (x, - x, -x; - XX )

=In(x -2, 0y x,)+In(x,,)

=(Inx, +Inx, +Inx; +---+Inx, )+Inx,,

©HAWKES LEARNING

33.
Basic Step:n=2,
(92 —8(2)—1) = 64 of which 64 is a factor;
Induction Step:
If(9" -8k —1) = 64 p for some integer p,
then (9" 8 (k+1)-1)
=9-9" —8k-9
=9-9-9.8k+8-8k—9
=9(9" —8k—1)+64k
=9(64p)+64k =64(9p+k)

3s.
Basic Step:n =1,
(1* =1+ 3) =3, which is divisible by 3;
Induction Step:
K —k+3
— -
or k* —k +3 =3p for some integer p,

then (k+1)’ —(k+1)+3

=k +3k> +2k +3

= (K —k+3)+(3&> +3k)
=3p+3(K +k)=3(p+k> +k)

If

37.

Basic Step: n =1,
1(1+1)(1+2) = 6, which is divisible by 6;
Induction Step:

k(k+1)(k+2)

[ A Sl ?
6 p

ork(k+1)(k+2)=6p

for some integer p, then
(k+1)(k+2)(k+3)
=k’+6k>+11k+6

= (k* +3K> + 2k ) + (3K + 9k +6)
=k(k+1)(k+2)+3(k+1)(k+2)
=6p+3(k+1)(k+2).

6p is clearly divisible by 6.

In order for 3(k +1)(k +2)to be
divisible by 6, it must be divisible

by 2 and 3. It is clearly divisible by 3.
If k is odd, then the term (k +1)must
be even, making it divisible by 2.

If k is even, then the term (k +2) is
even, making it divisible by 2.
Therefore, 3(k +1)(k +2)is divisible by 6.



39.

-1
0+1+2+3+--+(n-1)= n(nz );
Basic Step:

1(1-1
n=1,(1-1)=0and (2 ):O;

Induction Step:

If0+1+2+-~~+(k—1)=k(kz_l),
then
[0414+2+-+(k=1)]+(k+1-1)
_ 2
_k(k 1)+k:k —k+2k
2 2
Ck(k+1)  (k+1)((k+1)-1)
2 2

41. The induction step does not work
forn=1.Inthe case of n =1,
n+ 1 =2 and the groups formed
by removing the first horse and
then the last horse do not overlap.

13.5 Exercises

1. combination

3. combination

5. 12 7. 720

9. 15 11. 792
5!
o =
15. % =1260
R
212121
19. 243x° +405x*y +270x°y*

+90x°y’ +15xy* +y°

13. 60

17. =4,989,600

21, x* —12x" +54x° —108x +81

23. 7776x" +6480x"y +2160x° y*
+360x*y* +30x%y* +°

25. 2401x" +10,976x°y*
+18,816x*y* +14,336x7y°
+4096y°

27. x> +2xy+2xz+y* +2yz+2°

29. 64x° +960x° +6000x*
+20,000x° +37,500x
+37,500x +15,625

31.
33.

37.
39.
41.
43.
45.
47.
49.
51.

53.
. P =1.220x10"
57.

59.
61.
63.
65.

67.

32

x'* +48x"y +1080x" )’
+15,120x"y?

17

. 129,140,163x *

+3,658,971,285x"y
651,168x’

10° =1000

97 = 4,782,969
151~1.308x10"
31=6

5% =9,765,625
36° =2,176,782,336
26-25-24-10-9-8
=11,232,000

WP, = 4.143x10"

L P, =5040

, P, =5040 as well. (Having a
child remain standing is nu-
merically equivalent to putting a
seventh chair in the room.)

2 P, =15,600
.C, =35

,C, =36

Cs =17,259,390
»C; =2,598,960
0Ca Ciis C,
=10,510,500

. 112 cones

. 96 outfits

. 288 schedules

. 120 5-letter strings
. 303,600 ways

. 495 pizzas

. 752,538,150 groups
. 420 ways
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1.

11.

13.

15.

17.

19.

21.

23.

25.

27.

29.

Answer Key  AK-57

— wn|w o|lw

b
a. 0 b.

a. 1 b. Ed

8 16
The set of all ordered 4-tuples
made up of H’s and T’s. There are

16 such 4-tuples.

The set of all ordered pairs that
have either an H or a T in the first
slot and one of the 13 hearts in
the second slot. There are 26 such
ordered pairs.

The set of all ordered triples with
any of the 6 values in each slot.
There are 216 such triples.

The set of the 38 pockets.

a. E b. l
3 3
3 1 1
a. — b. — ¢ —
8 8 2
3
10
387,420,489 ~0.3874

1,000,000,000




AK-58  Answer Key

31.

33.

35. a

37

39.

41.

43.

45.

47

| —
—_

oo (9,1
O | —

oy Ne)
S|w el 8|_

. 27 tickets

Chapter 13 Project

1

3

9 9 1

.a.— b. — c. —

19 19 38
d.i e. L
38 38

. Approximately —$0.05 (or the
person betting will lose about
5 cents per play on average)

Chapter 13 Review Exercises

1.

11.

13.

15.

17.

3
5
7.
9

-3,9,-27,81,-243
.=3,-4,-5,-6,-7
. a,=6n-13
a,=n"-1
a, =-2,a, n(a”_l)
forn>2
-3-5-7-9-11-13=-48
7
i’ =783
i=2
—-8-16-32-64-128
=-248
2
S, = . > Sio _0
2(n+2) 41

19

21.

23.

25.
27.
29.
31.
3s.

37.

39.

41.

43.

45.

47.

49.
51.

_ n+l
.S, =3-3",
series diverges

-10, -12, -22, =34, -56

n

5
a,=—n+9
2

a,=3n-1
a,=9n-14

275

Uy 33. 8827

53.

Bas

" 1(3(1)+7)
2

ic Step:n=1,(3(1)+2) =5

>

Induction Step:

Ifs

+8+11+-+(3k+2) =

then

5+8+11+---+(3k+2)+(3(k+1)+2)
(3k+7)
2

_k

+(3k+5)

3k* + 7k + 6k +10

2

(k+1)(3k+10)

2

(k+1)(3(k+1)+7)

2
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k(3k+17)

55. Basic Step:n =1, 1'=-7" =4,
which is divisible by 4;
Induction Step:

k k
=7 =porll!=7" =4p

for some integer p, then

1 =7 = 11110 -7 7%
=411 +7-11F-7.7
=411 +7(11° - 7")

=4-11" +7(4p) =4(11' +7p)

57. 8-10°-26” =140,608,000

8!
59. — =3360
3121

61. , P, =2,441,880

63. -32y° +80y* -80y°
+40y° —10y +1

65. 3125x'"° —6250x"y +5000x°y*
—2000x*y” +400x*y* —32y°

67. a. l b. E
9 3
69. a. 3 b. i
7 7
71. a. i b. i
10 5
73. 33
108,290





