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CHAPTER R

Exercises R.1, pp. 10-12

1. proper subset: element 3. positive; negative, 7, —7; principal
5. Order of operations requires multiplication before addition
7.a {1,2,3,4,5} b.{} 9 True 11. True 13. True
15.13

1 0 1 2 3 4
17. 25

I + + N "

i o0 1 2 3 4
19. =2.65

t + + i t

2 1 0 1 2 3
21. =1.73

o 1 2 3 1 s

23 a. i [8,7.6) il (87,6} iii. (—1,8,7.6)
iv. {—1,8,0,75.3,5.6,7.3.6} w{)
vi. {—1,8,075,5,56,7,5,6} b [—1.5075 356,678}

c. 3 9

507 2 [°f

25, a L {V49,2,6.4) I {V49.2,6.0,4}
i {5, V49,2, -3,6, - 1,04} v {5 V49,2, 3.6, -1,0,4}
vo {V3.m} i {-5,V49.2, —3,6,~1. V3,04, 7}
b {-5.-3,-1,0, V3,2, 7, 4,6, V49}
&: NER V49
—

6-5-4-3-2-101234567
27. False: not all real numbers are irrational.  29. False: not all rational
numbers are integers.  31. False; V25 = 5 is not irrational.  33. ¢ IV
35.a VI 37.d I 39 Letarepresent Kylie's age: a = 6 years.
41. Let n represent the number of incorrect words: r

= 2 incorrect.

1 3
43. 2.75 45. —4 47. = 49. ‘; 51. 10 53. —8.2 355. negative

57. —n 59, undefined, since 12 + 0 = k implies k- 0 = 12

61. undefined, since 7 + 0 = kimplies k-0 =7 63. a. positive
11

b. negative «c. negative d. negative 65. — 3 67. =2

69. 9° = 8lisclosest 71. 7 73. —2.185 75. 4} 77. —For

—11

79.0 8L -5 83— 85— 7.4 8. 9L 64

93. 4489.70 95. D =43 cm 97. 32°F 99. 179°F
101. Tsu Ch'ung-chih: 33 103, negative

Exercises R.2, pp. 18-21

L. constant 3. coefficient 5. =5 +5=0,-5-(—4) =1

7. two;3and -5 9. two; 2 and J, 11. three; =2, 1, and —5
13.0one;—1 15.2-7 17.n+4 19. (n—35) 21.22—13
2307+ 20 25. 50 —5 27.3(n+5)—7 29. Letw represent the
width. Then 2w represents twice the width and 2w — 3 represents three
meters less than twice the width. 31, Let b represent the speed of the
bus. Then & + 15 represents 15 mph more than the speed of the bus.
B.h=b+150 38 L=2W+20 37. M=25N

39. T=1250g + 50 41. 14 43. 19 45.0 47. 16 49. —36
51.51 53.2 55 144 57. =% 59. 24

61. x | Output 63. x | Output
-3 14 —3 —18
-2 6 =2 e
=1 0 =l —12
0 —4 0 -9
1 —6 1 —6
2 -6 2 =3
3 —4 3 [}
—1 has an output of 0 3 has an output of 0.
65. x | Output
-3 -5
-2 8
—1 9
0 4
1 g |
2 1]
<} 13

2 has an output of 0.
67.a 7+(-5)=2 b.n+(-2) c.a+(-42)+136=a+94
d x+7—-7=x 6% a. 32 b_'z TL..—35x+13
73 —Ep+6 T5. —2a TI. Px 79. —24° + 2¢ 8L 6 — 3x
83. 2a + 3b+ 2¢ 85 ¥n + ‘\“ 87. 7a® — 13a — 5 89. 10 ohms
9. a.r=% br=225mph 93 a.L=2W+3 b.107f
95. r=c + 22;37¢ 97. C = 251 + 43.50; 581

99. a. positive odd integer

Exercises R.3, pp. 31-34
1. power 3. 20x; 0 5. a. cannot be simplified, unlike terms
b. can be simplified, like bases 7. 14n’ 9. —12p°%g" 11 a"'%’

26p%° 15, 327685 17. f
7

13.

W

19, 49cMd' 21 Sy’

23, S0 25 a. V=27° b. 1728units’ 27. 3w’ 29. —3ab

-1 4t 8®
L2 3 AR 3. 4l a3
8 P 27y
3 5 i -12
a7 e 2 53 5~ 55—
—agt A s¢

o

57. S 592 6l 635 65 —4 67. 6.6 % 10

69. 0.000000006 5 71. 26,571 hrs; 1,107 days  73. polynomial, none
of these, degree 3 75. nonpolynomial because exponents are not whole
numbers, NA, NA  77. polynomial, binomial, degree 3
2+ 7w+ 82 -1 8L o + 22 -3¢ +6;1

x 2,5 85.3p ' —3p°— 12 87. 785K —06b— 19
89. 1% —8r+6 ¢ +¢ —g'+2¢' —¢° — 29
93, -3 + 18¢ 95 34 — Ilr+ 10 97 &' =27
99. b' — b* — 34b — 56 101 21v* — 47v + 20 103. 9 — m*
105, p° + Llp—9 107, & + 30+ 109 a” —
111 66" + Llxy — 10y° 113, 1267 + 23ed + 5d°
15, 26" — " — 15 117, dm + 3 16m° — 9
119, 7x + 10; 4927 — 100 121, 6 — 5k 36 — 25&

SA1
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123, x - VEix' — 6 125 X+ 8x+ 16 127. 168" + 24g + 9 fipid
129. 167 — 24pg + 947 131, 16 — 8V + x i i I mom 43
133, xy + 20— 3y — 6 135 &'+ 3k — 28k — 60 oy —12 U y+31 T p_3m-3
137. a. 340mg, 2925 mg  b. Less, amount is decreasing. c¢. after 5 hr n
139 F=kPQd % 141 5x 7 +3x 2+ 20 '+ 4 143 615 M5 6 5. 4 +A iy T —(2c + k)
: : Txx B ax + AP
Exercises R_4, pp. 42-45 81. a. $300 million; $2550 million  83. Price rises rapidly for first four
1. product 3. binomial; conjugate 5. Answers will vary. b. It would require many resources. days, then begins a gradual
7.8 —17( —3) b TB(36E — 2b + 8) e —3a(a® + 2a— 3) ¢ No decrease. Yes, on the 35th day
9 a (a+ 22 +3) b (B2+3)Eb+2) e (o4 Tdm — 11} 50p of trading.
1. a (3g+2(3¢°+5) b (h— 12" —3) e (-7 —35) 0 -P Day | Price
13.a. —1lp—Np +2) b (g—9g+3) c (n—4)rn—5) 0 10
15. a. 3p+2)(p —5) b (dg —5)g+3) e (5Su+3)2u-175) 40 300 ! 16.67
17. 8. (25 + 5)(25 — 5) b, (3x+ 7)(3x — 7) e 2(5x + 6)(5x — 6) 60 675 2 | 3276
A (11h + 12)(11h — 12) e (b + V5)b — V5 i 3 [4740
19,8 (a—3° b (b+5° e (2m—5P d (30— 7P 80 1800 4 | 3351
20 8. (2p — 3)dp7 + 6p +9) b (m+ i —tm + 1) 90 4050 5 | 528
e (g — 03)(g* + 03¢ + 0.09) d. —2(1 — 3)(F + 3t +9) 93 5970 6 | 49.25
Boa (H 3=+ DE—1) b (F 9+ ) P E—— : js}gi
e fx=2) + 2+ A)x + ) —x+ 1) | ST
25 4 (n+ 1= 1) b (n— D + 0+ 1) 98 22050 T
e (n+ ) —n+ 1) d (2 + 12 — 1) 27, (a + 5)a + 2) 100 ERROR
29, 2(x — 2)(x — 10) 31. —1(3m + 8)(3m — 8) 33 (r — 3)(r — 6) N
35, (20 +3)h +2) 3T (3k—4)P 39, —3x(2x — T)(x — 3) 85. r = 8weeks 87. b.20-n + 10 n = 2n", all others equal 2
A1 din(m + 5)(m—2) 43 (a+5)a—12) 45 (2c—5)(4* + 10x +25) gy, D
47. prime 49. (x —S)(x+3)x—3) 5l.aaH b E eC dF 23 ad + be
eB £ 115\ gl hD i G 353 2mr(r+ k), 70007 cm® 21,991 em® Exercises R.6, pp. 64-68
55. V.= Jmh(R + r)(R = r): 6m em’; 18.8 cm’ 1 even 3. (16Y 5. Answerswillvary. 7.9 9. a. 7jp| b. [x — 3
5. V=afx+5)0(x+3) a 3in b Sin. .9’ dx—3 1L a 4 b —5¢ c 6 d "
i 24‘2'{.}7[27) = 18,7524’ 13. 2.2 b notareal number ¢ 3 d. —3x e k-3 f i+ 2
59. L= L‘,\."(l + :X1 - :) L= 121 + 0.75)(1 — 0.75) . 7

15. a. =5 b 7}{;1"1 ¢. not areal number d. 17. a. 4
o .
=3V7in = 7.94in. 6L a. Mdx' + 1 — 6 + 32) ]

: ) 64 125 %'
b. 5(126° — 3b" + 867 — 18) 63, 2u(l6x — 27)(6x + 5) [ d. p: 19, a. —1728 b. nota real number
65, (x + 3)(x — 3)a* + 9) 25 7 8 42
67 (p+ 1" —p+ )p— 1" +p+1) 1 —256 320" 1 = s
- P —p }(P‘_ g J_P ) 3 d. T 2L a ;= b — 23 a. 3mV2 b 10pg vy
69. (¢ + 5)g — 5)g + V3)(g — V3) 81y I 2y

3 o P 9 e
[ ,,mn\‘/'lr d. 4pg*V2p e =3+ VT L T - W2

Exercises R.5, pp. 51-54

L L—T 3 cmmnor;denmmmlm' 5 F num:r.\to:shouldl:e -1 25. a. 156 b. —4bVE o AV d 3ty 27 a0 2nr
1 x+3 -
oo b S %o simplified bS— SV [aeA
; (x = 2) e o bw e d B nd btV o
. a —1 b -1 13 a —3ab’ b '—9'— e —1l(y+3) d — : \,2,:; 7
i 3 x .
5 A+ 5 d. =" e b 3 a 9V2 h 14V3 c 16V2m
. Wn+3 ] EY 5
15,2 — b9, 43 .x+2 dn—-2 0 " )
i ;‘y - (o a d -5V 33 e —x{2 b2 - VI + 35
- : = : e V2 + 5V2Z — Vx +3V3 35 a . V15 + V21
g 2 D) o o R o 1S o 3 6rV2x +5V2 — V7 + 3V3 35 4. 98 b VIS + V2
(a +3)(a +2) P 4 2 eni—5 d 39— 12V3 37.a —19
. 8a—7) P I S +3 5 0.3 b V10 + V65 — 2v7 — VIS2
e Tm—4 T 3y +4) T x—02 e 125 + 2V14 + 36V15 + 642 39, Verified o
1 V3 2Vise | 3Veh vy
n+ s ferifi 5 2 AL Edh b o
5 3 + 3+ 9) I+ 1 3 4 20¢ 41. Verified 43. a. 2 b. 106 Ly
25
37 > » 5 T e i B By
nt 2 e T 45 4. —12+4VI1:127 b -
: a 3
o & g 2 g, TOM B g SN 47 8. VA0 - 2V5 — 3V + 3IVE 005
8%y p+6 (m + 4)m — 4) m—17 T+IVI+ V6 +2\3
T N e S b AR ARTENE 60 49,8330 5L a5V i10m:
53. - — 5 57. 5
b+ 6y -3 e+l —3) ¥ L b.about 25.3 m 53, a, 365.02days b, 688.69 days ¢. 87.91 days
I i SR ) 55. a.36 mph h.465mph 57, 12034 ~ 219.82 m?
(m + 3y (m —3) (3y + Dy + 3)y - 2) 59, a.(x + V3)(x — V5) b.(n + VI9)(n — VI9)
1 51-5p x+2 da - = 32
Boa - 3 . 67. p—1 61. a. 13V3x + 39Vx b Answers will vary.  63.
P pop X a+20 7 2
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Practice Test, pp. 70-71

1. a. True b. True ¢ False: V2 cannot be expressed as a ratio of two

integers. d. True 2. a. 11 b, —5 ¢ notareal number d. 20 19. {x|x =1}h[-21]
adbP cos d-46 4aF b.09 ¢ 4 d -7 23. {a|a
5.a. = 443928 6. a. 0 b undefined 7. a. 3 —2,635 — F T— .
b. 241 8 a —13 b =720 9 a ' —(2x—-9) 3-2-1 0 1 %2 3 4 5 +0€[2x)
\2 2 = 1)
b. 2n — 3(‘:) 10. a. Let r represent Earth's radius. Then 11r — 119 28l
2z . L 1
enresents Faniter's radius 0 3 5 1 i nE[l,00)
represents Jupiter's radius. b, Let ¢ represent this year's earnings. Then 0 I 2 3
e + 1.2 million represents last year's carnings. 11, a. 92 + 3v — 7 27, fafx < 2
b —7h+38 e X +6c 12 a (Gr+d)(3x—4) b2 —3) ; i g 2)
. 2is 4 25725 10-9-8-726-5-4-3-2-1 ¢ > *E(-00, 7"
e (xS +x—3) 13 a 55 b 4aB? o T 4 TN ;
8n 4 29. ()} 3L {x|rel} 33 {x|reR)}
i o R a 35 {2):{-3,-2,-1,0,1,2,3,4,6,8}
Seal g =006 wops Wk =0 3 {}:{-3.-2-1,0,1,2,3,4,5,6,7}
15, . 9 — 25 b, da® + 12ab + 9B 39. {4.6}1:{2.4,5.6,7.8}
16. a. 7a' — 5a* + 8a® — 3¢ — 18 b —Tx' + 4 +5¢ 17. a. —1 4L x € (—o0, —2) U (1, c0);
+ = X =3 3(m+T) ———————f—
PRl PR - M o i QT S - T T
2—n 3x—2  3x+1  5(m+d4)m—3) 3 -2 0 2 3
= 64 1 2 - 43. rE[-2.5)
18. a. |x+ 11| b. [ d —-+ Y e. 11V10 ) )
125 2 2 —F j
i V1ox o -3-2-1 0 1 2 3 4 5 6
2 _ ' 2 i) = 24 + n
EP-5 g o= hoA(VE+ VE) 19, 052+ 10y + 1200; i novsdinion
a. 10 decreases of 0.50 or $5.00  b. Maximum revenue is $1250. 47. v € (—o0, c2);
20. 58 cm _‘; ; e | {. 1 2 ‘l 4‘
49. xE[-5.0
CHAPTER 1 el L
Exercises 1.1, pp. 82-85 6 -5 4 -3 -2 -1 0 |
1. identity; unknown 3. literal: two 5. Answers will vary, 7. x =3 51 x (5L 3
6 < 2 5 | 8 f |
9. v=-11 I]..i-:—ﬁ 13. b= —15 1“""_7.1 17. x = 12 | 05 0 05 1
19.x=12 2L p=-56 23.a=-36 25 v=-035 53. x € {—o0, o)
20 12 — — -
2. n= a1 2. p= 5 31. contradiction; { } 7 I (o U - T
B 1 p 55. v E[—4,1);
33. conditional: n = —— 35, identity: {x|x ER} 37. C=—— I %
10 ? 1+ M ——f——t ——
c TPV, . W 2, 6 -5 74 3=2=1 0 1.2 3
Worsom AL T=os A i n= —— 57. xE[—14,08];
—-14 0.8
2AS—B 3 -2
BT 2 ey m e SR B 2 510 —+ i ;
8 £ B B 9 3 2 1 0 1 2
—4 5 - ;
BY oy g 5 G5 gy b D10 pm —T 5. x€(-16.8)
5 P . A
+—F s +—
57.a=—6;b=Ll;c=33%x=J¢ 0-16-12-8 -4 0 4 8 12
59.a=Tb=—13c=-2Tx=—-2 6l. h=17cm 63. 510ft 61 m € (—o0, 0)U (0, 0) 63. ¥ € (—oo, =) U (=7, 00)
65. 56in. 67. 3084 ft 69. 48,50 71. 5:7 73 11:30 aM. 65. a € (—oo, HU (L o0) 67 x E(—o0.4)U (4, 00)
75. 36min  77. 4 quarts; 50% 0.J. 79. 16/lb; $1.80/1b 81. 121b 69. xE[2,00) TLnE[400) 73 bE[Lox) 75 yE(—x2]
83. 161b 85, Answers will vary 87. 69 89. —3 R ’ i
OL a (2 + 3(2r — 3 b. (x — 30 + v + 9) T7oa W= bW ITI340b 9. x=81% 8L b= 52000
B3.0<w<75m B85 72°< C<294° 8. h>6
Exercises 1.2, pp. 92-95 89. Answers may vary. 91 < 93, < 95 < 97, > 90, 2y —§

17
1. set; interval 3. intersection: union 5. Answers will vary. 101 yx =3
T.w=45 9. 250 < T < 450 .
Exercises 1.3, pp. 101-103

S o )l r L reverse 3. —7:7 5. no solution: answers will vary. 7. {—4. 6}
2 s 8 13
9. {2,-12} 1L {-3.35,085} 13. {—7,2} 1s. {—3,2}
3. 133101234356 17. { } 19. {=10, -6} 21. {35,11.5} 23.{-16,16}
. . 3 8 14
. g 25.[-5,9] 27.@ 29.(-1,7] 31.(-5.-3) 33 [ —
15— 3 ¢ ' . H ’ i'a
4-3-2-1 01 23 456
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35. & 3. [*% 0“ 39. (—o0, —10) U (4, oa)
41, (—co, —3]U[3,c0) 43.( A [? ,x)
3 3

—ca, —
3

4. (*oc 7]U[I,
7

)

51 (—e0, —0.75] U [325,00) 53. (—‘L.—l)uu.m\
15
5. 45=d=Slin 57. infeet: [32,500, 37,600]; yes

59. infeet: d < 210 0rd > 578 6l. a. |s — 37.58 = 3.35
b. [34.23,40.93] 63. a. |s — 125/ =23 h. [102, 148]
65. a. |4 —427] <003 b |d - 73.78] < 101

¢ |d - 57.150] < 0.127 d.|d — 2171.05] < 12.05

4
e golf: 1 = 00014 67. a. x=4 h. [ 4 e r=0 d. (—:\..

3

-3+V3

e () 69 3x(2r+5)3r-4) TL ————=-02l

Mid-Chapter Check, pp. 103-104
Lar=-9 b x=-6 cidentityym€R d. y=

w
=]

13

_H+ 168
I

e. contradiction: { } £ x =55 2. v

_f 8
Vw2 +
4 a. x=

3

lorx= -2

rods

i 1
+ —¢ ——+

s relmofl ) wre(w ]

6. a (—4.14} b {) 7.a g=(-8.0) b {6}

19 23
(B

10. wE [8,26]; yes

8 a. dE(—n0,0]U[4,00) b.y E(—:xs.

c. k€ (—oo,00) 9. 1hr, 20 min

Reinforcing Basic Concepts pp. 104
Exercise 1: x = —3orx=7

Exercise 2: x €[-5,3]
Exercise 3: 1 € (—oc. —1]U [4, 0q)

Exercises 1.4, pp. 111-114

1. 3-2 3. .2:3v2 5 (byiscorrect. 7. a. 4i b. 7i

b —5iV2 e 15i d. 6i

d. 612 9. a. —3iV2

13. a. 1 +ita=1Lb=1

15. a. 4+ 2iia=4,b=2
17. a. 5+ 0ia=35,b=0

1. 7V2 7,_1V2
. e o+ ha=Tb=
Boa o+ Tia= b=y
1947 b2-4i e 9+10V3i

b.

27. a.

25. a.
1

€ 2—8 29.a.27+02 b 15+ oo« —2—i

31 a. 15

b. 16 33, a. —21—35/ b, —42 — I8

Chapter 1

) 47 (=oo.o0) 49, (—00.0)U (5. o)

(= "]

c. 3V3
11. a. V19

© The McGraw-Hill
Companies, 2010

35.a. —12—-5 b. 1+5 3. a 4-5541 b3 +iv211

39, 4. —7:49 b i+ 33 4l a4l b 74 43.a 11 b i
45.a. -5+ 12i b —7—24i 47.a. —21—20i b 7+ 6V2i
49. no 51 ves 53. yes 55 ves 57. ves 59. Answers will vary.
2 -4

6l.a. 1 b -1 ¢ —i d.i 63 a. ?' b. 5

21 14, —-10 15 3 2
65. a. EORETUNL 13 67. a. 1 2 b —1 3
69.a. VI3 b5 o VII TLA+B=10 AB =40

737540 7525+5V 7. ; +ifl 79. a. (x + 6i)(x — 6i)
b (m+ iV3)m — iv3) ¢ (n + 20v3)(n — 2iV3)

d 2+ 72— 7i) 8L —8B—6i 8% aP=dud=g
b.P=2L+2W.A=LW B85 John

Exercises 1.5, pp. 124-128
1. descending: 0 3. quadratic; I 5. GCF factoring: x = 0,x =}
7.a=—1:b=2:¢c=—15 9. not quadratic

1M.a=gpb=—6c=0 13 a=2b=0;¢c=7 15 notquadratic
17.a=1Lb=—-lice=-5 1% x=50rx= -3 2l.m=4

23. p=0orp=2 25. h=0orh== 27.a=3o0ra=—3
29.g=-9 3.m=-5orm=-3oem=3 3 c=-3orc=15
3. r=8o0rr=-3 3. :=—-1ort=

4. w=—dorw=3 43 m=+4 45
47. noreal solutions 49, x = = 'f' 5
Show=—-5tViw=—-32Torw 6.73 55, noreal solutions

59. 9; (x + 3)°

3+ V5 p=—0T60rp=—-524
+ 2 = 030 or m = —3.30

0.12 B9. w=jForw="73
. Sm =15 112 93. n=*£3
95, w = rw=2 97.a=¢x ia=016x 080
99. p ==Y p =~ 1580rp=—0.38
0.56 or w = —0.36

= —(.80

109. ¢ = 5523 g = —088ora = —5.12

ML p="=2"" p=39T0rp = —2.64

113. two rational; factorable 115, two complex 117, two rational;
factorable 119, two complex 121, two irrational 123, one repeated:
factorable 125, x =32 =4 127 x= -1+ 83

129, x = 1314 = &= o

1331 = 85 gep 1 = 8.87 sec 135, 30,000 ovens

137. a. P = —x" + 120x — 2000 b. 10,000 139. 1 = 2.5 sec, 6.5 sec
141. x = 135 or the year 2008 143, 36 ft, 78 ft

145, a. 7" + 60 — 16 =0 b 627 + 5x — 14 =0

e 5¢ —x—6=0 147. x= —2i;x =5 149. x= %r:.\— 2
151, x=—-1—-fx=—-13—i 153. a. P=2L +2W A =LW

b P=2mrA=ar c A=hb, +b)P=c+h+b +h
A A=libh P=a+b+e 155 700$30 tickets; 200 $20 tickets

Exercises 1.6, pp. 137-142
1. excluded 3. extraneous
T.x=-2x=0x=11 9 =0x=3

1. x= r=0x=3 1 x=0x=2x=—1%iV3

5. Answers will var

g =
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15. x=*2x=35 1T x=3,x=*2 19. x=*V5x=6
c=0,x=T7,x=+2 23 x=*3 x=+3
Tdx=2x4 2L x=X2V2x=2X1, %}

flx=2x=-1xiV3
Mx=-1+x08 =1+ =% W x=1 3. a=}
37.y=12 39. x=3;x = Tisextrancous 41 n =7
B.a=-l,a= -8 45 f= _"“h, PR ot Y

fiith 1 1

0.5= 512 554 -y

@t 47
b. x =8 x = lisextrancous 55. a.m=3 b x=5 ¢ m=—64
d. x=-16 57 a. x=25 b x=7x=—2isextrancous
e. x=2x=18 d. x=6;x = 0isextrancous 59. x= —32

6. x=9 63. x=-32,x=22 65 x=-27,125

67. x=*+Sx=+; 9. x=+1,+2 7L x=—1}
.

73, x == xd 75. x= 4,45

77. x = —6;x = =" isextraneous  79. a. h = ./

b. §=127v34m’ 8L x=zx3,x=-2 83 x=2460r
x=-2,0,2 85 1lin.by13in. 87. r=3m;r=0andr = 12mdo
$500r $30 91. a. 32 M. (h = —32)

b. 11sec e pebble is at canyon’s rim 93, 12 min  95. v = 6 mph
97. P=521% 99. a. 36 million mi b. 67 million mi

¢ 93 million mi  d. 142 million mi  e. 484 million mi

not fit the context  89. either

f. 887 millionmi  101. The constant *3" was not multiplied by the LCD,
103, x = [1,2) U (2, x)

e Y RE = F B =11
105. a. x =
d x=—-4,—
107. 2V/11 cm

Summary and Concept Review, pp. 142-146
1.a. yes b.oyes e.yes 2. b=6 =4 4. m= -1

v ;
5.x=% 6. nosolution 7. g=10 8 h=— 9 L=
3z

2 1l y=3%xr—2 12 8gal 13. 12+
r=40min 15. ¢ =35 16. a <2 17.

18. ¢ = 1200 19. (5,00) 20. (—10,00) 21 (
22, (-9,9] 23.(—6,00) 24. (—00, F)U(§
25 4. (00, ) UG 00) b (o0, 3U ()

5,c

d. (—co,6] 26. x=96% 27. (-4, 10} 28 {-7,3} 29. (58}
30. {—4,—1} 31 (—c0,—6)U(2,00) 32.[4,32] 33. ()] 34.1{)
35. (—o0o,00) 36, [-2,6] 37. (—o0, —2]U[5 x0)
38. a.|r — 2.5/ = 1.7 b.highest: 4.2 in., lowest: 0.8 in.  39. 6V 2
40. 24V30 41 -2+ V2P 42 3V20 4300 4421+ 20
45. 2 46. —S5+7i 47. 13 48. —20 — 12i
49. (5> —9 = —34 (=5 — 0= —34

2510 — 9 = —34 2518 — 0= —34

—25 -9 = —34v —25—9 = —34v/
50. 2+ V3P - 42+ iVE) +9=0
(2-iVSY —4(2-iv5)+9=0
4+ 4iV5+57 -8 —aiv5+9=0
4—4iVS+57 -8 +4iVS+9=0
54(=5)=0/ 5+ (-5 =0/
S5l.a. 2 +3=0;a=2,b=0,c=3 b. not quadratic

[ —8—99=0a=1Lb=-8c=-9
d P+ l6=0Ga=1Lb=0c=16 52 a x=35ux=-2
b.x=-50rx=5 c x=-jorx=3 d. x=-2orx=2orx=3

b.ox=2%V3 e x=%V5 d x=1x5

=-5 bh.x=-8orx=2
cx=2580rx=—-058 d x=2orx=3}
ax=2+V5i5x=2+22 b x= % x =221 or

X

i

079 e x= j + 4 56, a 13sec b.47sec e 6sec

© The McGraw-Hill
Companies, 2010

Student Answer Appendix SAS

57. a.0.8sec b.32sec e Ssec 58. $3.75;3000 59. 6hr
60. x = =Vv3ix=7 6l x
62 x=0,x=2,x=-1%*V3 6 x=xbx=x} 6d x=7
5 h=2 66. n = 13 n = —2is extraneous

65. I =
67. x = =3 68. x=—-4x=35
69. x = —1:x = Tisexwaneous 70. v =3 7l x=—58x=5

72 x= -2, x=—-lLx=4x=35

73 x=-3,x=3,x=—iVZx=iV2 74, a. 12,000 kilocalories
b.810kg 75, width, 6in.; length, 9in.  76. 1sec, 244fr, 8sec
77. $24 per load; $42 per load

Mixed Review, pp. 147-147

LaxeE(8o0) bhireE(—oo,F)UGF o) 3.8 x=2,x==5
b x=0x=-5x=3x%" ¢ x=-fx=]

d (—00,3]U[27,00) e v=%27 f.x=80 5 y=3%-3
Toa.x=-2 hon=35 9 x=711 1L x=-V6 Vo

+iW'5 17. a. v = 6, 2 is extraneous
x=2;x = |§is extrancous 19. 6'10"

Practice Test, pp. 147
Lax=27T hx=2 c C=153
2. 30gal 3. a x>-30 b —
=4 e x< —dorx>
3z=10 6. x=
*lx=*4 9 x=3xr=6 10.
1L x =6, x = —2isextranecous 12. x =
13. x = 16, x = 4isextraneous 14 x= —1l,x =35

15. a.$4.50 pertin  b.90tins 16. a. r = 5(May) h.r = 9 (Sept.)
¢ July; $3000 more  17. =3 =% 18. —/ 19.a 1 b. V3

3

el 200 -3+3 21,34 22 (2-3) —-42-3)+13=0

51284 12+ 13=0 0=0/ 2% a x=5=3
=415 pox=1x3i
25. 0. F=648g b W=256g

Strengthening Core Skills pp. 149-150

7 s_ b, 1 =7
Exercisel: = + (1) === -2/ —.(—|)=—=5y
Xercise 2 { } 3 = 5 ( ) 5 ;
7433 — 32 — +3v3 2— 33
Exercise 2: V2 2-3V2 _4_ b, 2+3V2 2-3V
2 2 2 a 2 )
o o N
T 4 2 a

; ; —b

Exercise 3: (5 + 2V3i) + (5 — 2V3i) = 10 = —v
a

(5+2V3)5 - 2VB) =25+ 12=37="50

a
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CHAPTER 2

Exercises 2.1, pp. 161-164

1. first, second 3. radius, center 5. Answers will vary.
D'=11,2,3,4,5}

R = {2.75,3.00, 3.25, 3.50, 3.75}

9. D={1,3,57,95:R = {2,4,6,8, 10}
1L D={4,-1,2,-3};R = {0,5,4,2,3)
13. ) —

x y
-6 5
-3 )
0 1
3 -1
6 =13
8 =
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15. 17.
-i2|
s
X ¥ X ¥
-2 0 -3 8 -4 3 65. (—1,2),r =2v3,x €[-1 - 2v3, -1 + 2V3],
o2 2 =y g 3 4 v E[2-2v3,2 4+ 203] ;
1 3,3 1] =1 0 5
3 |5,-5 2 3 2 | va
6 | 8 —8 3 8 3 4
719 9 A Is " N 67. (—4,0).r=9xE[-13,5.vE[-9,9]
21.
69. (x—5) + [y — 6) = 57.(5.6),r = V57
TLo(x— S+ (y+ 2 =25(5 -2.r=5
125| 05.-05 4 V3
1 1] T 2
25. (3.1) 27. (—0.7,-03) 29. ( i) 3L(0, 1) . N —
33, (-1,0) 35.2V/3F 37. 10 39. notaright riangle T3+ (v 3) = 14.(0, =3) r = V14
41. not a right triangle  43. right triangle

45 7y =09 47 (x =57+ =3

Pyl i
N EETN [EE3E 75 (x+2) + (v + 5 = 11,(=2,=5),r = V11

49. (3 +(v+3)7 =4 SL(x+ 77+ (v+4)7=7
T (x4 TP+ ¥ =37, (=7.0),r = V3T i
53,
79 (x— 3P+ (v + 57 =32,(3, -5, r=4V2 el
57. + (v —1)" = 100
of
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BL. a. (1, 71.5), (2, 84), (3,96.5), (5, 121.5), (7. 146.5); yes b. $159 33 A=1: 35 m=%
c. 2011 d. 3 (2,4)and (1, 3) (7, —1jand (1, —9)
155
145 v
135
125
115
105 ™
95
85
5
012345678910 37 m=
(1, —8)and (—1,

83 a(x— S5 +(y— 12 =625 bno 5
85. Red: (x — 22 + (y —2)* = 4 ;
Blue: (x — 2)* + v* = 16;

Area blue = 1277 units”

No, distance between centers is less than sum of
radii.  89. Answers will vary.

41. a.m = 125, cost increased $125.000 per 1000 sq ft b. $375.000
43. a.m = 22.5, distance increases 22.5 mph b, about 186 mi

45. a person weighs 23 Ib more for each additional 6 in. in
height b, 3.8

47. Ininches: (0, —6) and (576, —18): m = 3. The sewer line is | in.
deeper for each 48 in. in length.

91. a. center: (6, —2): r = 0 (degenerate case) b. center: (1, 4);r =5
€.~ = —1; degenerate case
93. 2.0 b. not possible e. 0.3; many answers possible

d. not possible  e. not possible £, %/3; many answers possible 49. 0 L
95. n = 1 is asolution, n = —2 is extrancous Loy “|E|
yasior]?
Exercises 2.2, pp. 174-177 ) iy
1. 0,0 3. negative, downward 5. 5 0 "T

ny #E oy omyomy # =1

7.
53. L x = 2; L,: y = 4; point of intersection (2, 4)

55. a. For any two points chosen /n = 0, indicating there has been no
inc

ase or decrease in the number of supreme court justices.

b. For any two points chosen m = 5. which indicates that over the last 5
decades, one nonwhite or nonfemale justice has been added to the court
every 10 yr.

57. parallel 59. neither 61. parallel 63. not a right triangle

65. not aright triangle  67. right triangle

69. a.760.4 yr b. 2010

7L v = — 12501 + 8500

a. $3500

b. 5 yr

73. h= —31+ 300 a.273in. b. 20 months

75. Yes they will meet, the two roads are not parallel: 13 # 3%
77. a. 33789 b. 2012 79. a.23% b. 2005
8Lau=—6 83 a 142 b 83 9 d?
85. perimeter of a rectangle, volume of a rectangular prism, volume of a
right circular cylinder, circumference of a circle

87. 2hr

11.

Exercises 2.3, pp. 186-190

1L 5% (0,3) 3.25 5. Answers will vary

Toy=%x+2 9% y=2c+7 1L y=Fx—35

x ¥y x ¥ x ¥y
-5| 6 -5 -3 -5 | ¥

=5
3
-5
HE 1 | =
13 3 |-10

|
<)

|
=]
L

I
[

o
P ey
-
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19. 23. 115. (hd 2)a (e (Hb (5F (@®)h
117. x =% =074 or x =407 119. 113.10 yd*
[ZE: bl i iadd Exercises 2.4, pp. 200-205
™ : 1. first 3. range 5. Answers will vary. 7. function 9. Nota func-
e tion. The Shagq is paired with two heights.  11. Not a function; 4 is paired
25.a. 7 boy= ,i“ +3 ¢ The coeff. of x is the slope and the con- with2and —5. 13. function 15. function 17. Nota function; —2 is
stant is the \'—ml-x:rccp[. paired with 3and —4. 19. function 21. function 23. Not a function;
27.a.2 bh.y= f\- — 2 ¢. The coeff. of x is the slope and the constant 0 is paired with 4 and —4. 25. function 27. Nota function; 5 is paired
is the y-intercept. : with —1and 1. 29. function
29.a. % hoy=4+3 ¢ Thecoeff. of xis the slope and the constant 31. function 33. function T
is the y-intercept. 31 y = ntercept (0, 2) ': "“ ) T :?_Q
3Boy= P+ Sm= s y=dxm=14 1 5 i s
y-intercept (0, 0) 37 Fi _,’ y-intercept (0. 3) : A L o L]
39 y=gr+ 1 4L y=3x +3 43 y=3x+2 (W ETRITN TR
45, y = 250x + 500 47. ¥ =24+ 150 49, y =2y — 13 b

v
yom —gr b4

S.y=%-5 - E -
- 35, function, x € [—4, 5],y €[—2,3] 37. function, x € [—4, 00),
yE[—4,00) 39. function, x €[—4,4].y €[-5, —1] 41. function,

¥ E (—oe,00),y € (—a0,00) 43. Notafunction, x € [ -3, 5],
yE[ 3] 45. Notafunction, x € (—o00, 3], y €(—00, 0o)
47. xe( 5)U(S.00) 9. xE[F x)

51. x € (—o0, —5) U (—5.5) U (5, o)

53 v € (=00, —3V2) U (-3VZ,3V2) U (3VZ, )

55, x € (—00,00) 57. ¥ E(—co,00) 59. X € (—c0, )

61 x € (o0, —2) U (=2, 5)U(5. 00} 63. xE[2,3)U (3. 00)

65. x £(2,00) 67. x € (—4,00) 69 f(—6)=0,f(3) =" fl2c) = +3,

51.

) 17 O - )
fle + 1) = o +3 L f(=6) = 132.f(5) = 5 f(26) = 12 — &,

fle+ 1)=3c+2e—1 T3 h3) = Li*

) 1
2 y 2 =5 h(3a) = —,
6. y=2c+4 65 y=3Sh 47 61 y= -2 ) =3h(3a) =

3

3
69. v =35 71. perpendicular 73. neither 75. neither ha —2) = — 75. k{3) = 5, h(5%) = —5,h{3a) = —Sifa < Dor
Thay=h-§ boy=%—-2 - Ja—2
a. Sifa >0, hla —2) =5~ =
a—12
a. 23
B 77, 8(4) = 877 ‘(g) = 3, g(2¢) = dre, gle + 3) = 2ufc + 3)

3\ 9 ; ;
79. g(4) = l6m, g(J = 8(20) =47 gle +3) = (& + e + O

= o iy = ; , ;
81, P(5)="V13,p 5) = V6, p(3a) = Véa + 3. pla — 1) = V2a + 1
274% -5

Qa”

14 3\ 7
55 i 004 i 83, pis) = —.p{ ) = grpt30) =
87. v+ 3.1 =05(x — 1.8)

3a” — ba
A S
85. 8. D={-1.0,1,2,3,4,5} b R={-2,-1.0,1,2,3.4} e 1
d —1 8.a D=[-55] bh.yE[-3,4] e 2 d —4and0
89.a. D=[-3x) b yE(—cx,4] ¢ 2 d —2and2

1 2
’ 91. a. 18651 h. 371 93. A = _(8) + 22 — | = 25 units™
89. v — 2 = % (x — 4); For each 5000 additional sales, income rises $6000. 2

91. v — 100 = —{x — 0.5); For every hour of television, a student’s 95. a. M(g) =255 b. g €[0,5; NE[0,125] 97. a. [0, )

final grade falls 20%. 93. y — 10 = ’_‘(r — 3); Bvery 2 in, of rainfall b. 7507 c. 800 99. a. ¢(f) = 42501 + 50 b. $156.25 ¢ Shr
increases the number of cattle raised per ac| 95. C 9. A d. t € [0, 106]; ¢ €[0,500] 101. a. Yes. Each x is paired with exactly
99. B 101. D 103. m = 7" y-intercept = | a. m = 7", y-intercept oney. b. 10eM. ¢ 09m d. Temoand | aM.

0.2) b.om= ¢ yimtercept (0. —3) e m = . y-intercept (0,2) 103, a, Aty — o pegative, fertility is decreasing by one child every

d. m =3, y-intercept (0, 3) 105, & As the temperature increases 5°C, the 20yr b 194010 1950: 3¢ = %% positive, fertility is increasing by less than

velocity of sound waves increases 3 m/s. At a temperature of 0°C, the velocity one child every 10 yr e 1940 to 1950: ij = 0% 1980 to 1990: S\J =02
3 t H gy >

is3301ms. b, 343mis e S0°C 107, a. V =44 + 150
yr the value of the coin increases by $20: the initial value was $150.

. $223.33 d. 1Syears, in2013 e 3yr 109. a. N=Tr+9
I yr the number of homes with Internet access increases by
7 million. e. 1993 d. 86 million e. 13yr f 2010
111. a. P = 58,000r + 740,000 b. Each year, the prison population
increases by 58.000. ¢ 1.726,000 113. Answers will vary.

the fertility rate was increasing four times as fast from 1940 to 1950
105. negative outputs become positive
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107. a. x € (—o00, —2) U (2, 00); x = 325 y €(—00, 1) U (1, x0) 5. a. 7' decreasing b y—5=3Fx+2) e y=3x+1
b xERxy=+Vy+ hyE[-3 o) 109 a 196 b1 d3x+dr=14 e (0.1, L0

L a (r—3)x—5)(x+5) b (2x+3)x — 8)
e (26 = 5)(da + 10x + 25)

Mid-Chapter Check, p. 205
1L

w}
]

6. a. 5. decreasing b y+7=5{x—2) cy=
d. x+2y=—12 e (0, —6),(—12,0)

. positive, loss is decreasing (profit is increasing); m = 3

r Data.com's loss decreases by 1.5 million.

3
y=3x+3
Exercises 2.5, pp. 218-224
1. linear; bounce 3. increasing 5. Answers will vary.
5. x = —3: no; input —3 is paired with more than one output. 7. e 9. even 11. even

—4 x
6.y = 1.\+4‘yc~ 7.a.0 b.xE[-35] ¢ -1

d. yE[-4.5] 8. fromx = | tox = 2 steeper line — greater slope

9. Fip) = :'[) + 3. For every 4000 pheasants, the fox population increases
by 300: 1625. 10. a. x€{-3,-2,-1,0,1,2,3,4}
YE{-3,-2,-1,0,1,2,3,4} b x€[-3,4] yE[-3,4]

€ X E(—og,00) yE(—o0,00) rersTp

Reinforcing Basic C pts, p. 206
1 a i increasing by =S5 =3{x—0) e y =3 +5
d. x—3y=—15 e (0,5),(-150)

15. odd 17. notodd 19. neither 21. odd 23. neither
. a. 5 decreasing b y— 9= {x—0) e y=3+9 25 xE[-L1JU[3c0) 27 x € (=00, —1)U(-L1}U(L cc)
Tx+ =27 e (0,9, %0 29. p(x) = Oforx € [2,00) 31 f(x) = 0forx € (—o0,2]
. 3B V(T x (-3, 1)U (4,6) Vixph:x € (—cc, —3)U(1,4)
constant: none 35, ()T x € (1,4) f(x)l: x € (=2, 1) U (4, 0)
constant: x € (—oc, —2) 37, a. p(x)T: x € (o0, 00) p(x}: none
b. down,up 39 a. f(x)T:xE(=3,0)U (3, )
Sl x € (o0, =3)U(0,3) b. up,up
4L a. v E(—o0,00).y E(~0,5) box=13
1 1 e Hx)=0xeE[1,3] Hx x € (—o0, 1] U[3, x)
g d Hx)T:x € (—oo, 2) H(x)b: x €(2,0¢) e local max: y = Sat(2, 5)
43. . x €(—00,00),y E(—00, 00} b. x=—1,5
e ogly) 20x E[—1,00) gfx) = 00 x € (—00, —1]U[0,3.5]
d. g(x)Tx € (o0, 1)U (5, 00) glaph: x E(1.5) e local max: y = 6at
(1,6): local min: y = Dat (5,0) 45. a. x €[4, ),y E (o0, 3]
b.x=-42 ¢ Y =0xE[—4,2]Y, =0xE[2 00]
d Y Txe(—4-2)Y hreE (-2 00) e localmax:y =3at(-2,3)
47. 2. xERYER b x=—-4 ¢ plx)=0xE[—4 00)p(x) =0
asing by +4=3r+5) o y=3jx—} XE (=0, —4] d. p(0)T: x € (—o0, =3) U (=3, s0); p(x}b: never
d3x—dy=1 e (0,3(G.0 decreasing  e. local max: none; local min: none
49. a. xE(—o0, —3]U[3,00),yE[0,x) b. (—3,0),(3.0)
. fx)hx € (3, 00) fxN: x E (—00, —3) d. even
SLoa x€[0,260],y €[0,80] b 80fL ¢ 120ft d. yes e (0,120)
£ (120,260) 53. a. x € (—o0, ca)iy € [—1,00) b. (—1,0),(1.0)
] o f() = 0:xE (—o0, —1]U[1, 00) f(x) < 0: x € (—1,1);
e d. ()T x (0, 00), flxM: x € (—00,0) e min: (0, —1)

~

ol

4. a. 3. inc

"
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S5. 8. 1€ [72,96],1€[7.25, 16] 19. a. absolute value; b. upfup, (— 1, —4), x = — 1, (—3,0), (1,0), (0, —2);
b Ho)T: ¢ € (72,74) U (77, 81) U (83, 84) U (93, 94) c. D:xER R yE[—4,00) 21 a absolute value; b, down/down,
1yl ¢ € (74, 75) U (81, 83) U (84, 86) U (90, 93) U (94, 95) i(1) (—L6).x=—1(-40,(2,0,0,4; e DxERRyE(—cx,6]
constant: 1 € (75, 77) U (86, 90) U (95, 96) c. max: (74, 9.25), (81, 16) 23. a. absolute value; b. down/down, (0, 6), x = 0, (=2, 0), (2, 0), (0, 6):
(global max), (84, 13), (94, 8.5), min: (72, 7.5), (83, 12.75), (93, 7.25) c. DixER R yE (-0 6] 25 a cubic; b. up/down, (1,0).(1,0),
d. Increase: 80 to 81; Decrease: 82 to 83 or 85 to 86 ©,1); e D:xERRY E'LH: 27. a. cubic; b downfup, (0, 1),
57. zeroes: (—8,0). (—4, ), (0, 0), (4,0): (—L0)L(0,1); e :xERRYER 29 a cuberoot: b. downfup,
min: (—2, —1), {4, 0); max: (=6, 2),(2,2) (1L =1),(2,0,(0,-2); ¢ D:xER R:yER 31 square root function;

v-int (0, 2); x-int (—3, 0); initial point (—4, —2); up on right;

D:xE€[—4,00), Ry €[—2.00) 33. cubic function: y-int (0, —2);
x-int (=2, 0); inflection point (—1, —1);up,down: D: x E R, R:y € R

B gy 37. v
59.a. 7 b. 7 c. They are the same.
d. Slopes are equal.
5 +
41. 43, o
61. a. 176ft b. 320ft ¢ 144 ft/sec  d. —144 ft/sec: The amrow is * "-"
going down. 63. a. 17.89 fusec; 25.30 ft/sec  b. 30.98 ft/sec; 35.78 \
ft/sec c. BetweenSand 10.  d. 1.482 fifsec, 0.96 filsec  65. 2 i g Bl
-2 I
67. 2x+h 69.2x+2+h TL —
x(x + R)
L P N S T e e e e
B S +24h bo=39 e =3 5
The rates of change have opposite sign, with the IT i
secant line to the left being slightly more steep. s Prbrbat
53.
Ag : - Ag
75. a. . + 3xh +h b LA 12.61
Ax
Both lines have a positive slope, but the line at
x = —2 is much steeper.
59. 61 ;
5
= i e
RN
Ad o
=0.05 0
Ah

63. g 651 67.¢ 69.j TL.1 73. ¢

c. As height increases you can see farther, the sight 3 _
. 75. left 2, down 1 77. ' left 3,
distance is increasing much slower. T
T reflected
across
x-axis,
down 2
79. no; no; Answers will vary. 81, Answers will vary.
89, ¥ 2 5O 850 Z_I = left 3, down 1 81. left 1,
C3 down 2
Exercises 2.6, pp. 234-239
1. stretch: compression 3. (=5, —9);upward 5. Answers will vary.
7. a. quadratic; b. upfup, (=2, —4), x = —2,(—4,0),(0,0), (0, 0):
c. D:xERRyE[—4,00) 9 a. quadratic; b. upfup, (1, —4) 83. left 3, reflected 85. left 1, reflected across
v=1,(=10),30,0 -3sc. :xERRyE[—4, ) across x-axis x-axis, stretched vertically,
11. a. quadratic; b. upfup, (2, —9), x = 2, (—1,0), (5, 0), (0, —5); down 2 down 3
e DixERRYE[-9% 00) 13 a squareroot; b. up to the right, T

(—4,=2),(=3,00,(0.2);c. D:xE[—4, ) RiyE[-2 00) ok
15. a. square root; b, down to the left, (4, 3), (3,0),(0, —3); i i
e Dix € (—oo, 4], Ry €(—o0,3] 17. a. square root; b, up to the
left, (4, 0),(4,0), (0, 4); & D:x € (—o0, 4 Ry €0, 00)
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87. left 2, reflected
ACross x-axis,

89. left 1, reflected across

compressed acros. is.
vertically down 1, stretched vertically up 3

91.

97 f(x) = —(x — 2)* 99. p{x) = 1L5Vx + 3

101 f(x) = fc+ 4] 103 = —4.2, about
65 unil

65.4 units’, yes

105. compressed vertically, 2.25 sec

107. a. compressed vertically, b. 216 W,
c. =15.6, 161.5, power increases dramatically
at higher windspeeds

109. a. vertical stretch by a factorof 2, h. 125 ft

¢ 5, 13, distance fallen by unit time increases
very fast

x=-3c=-0

© The McGraw-Hill @

Companies, 2010

Student Answer Appendix SA11

¥ € (0, 4); yes, x € (4, o) yes

113. Any points in Quadrants 1T and IV will reflect across the r-axis and
move to Quadrants [ and 1.

bt s F
=

£ T :
.41 _

ik

115. p = 140in. A = 1168 in”
17, flx)d:xE (=00, 4) [f(x)T:xE (4, 00)

Exercises 2.7, pp. 248-253
1. continuous 3. smooth 5. Each piece must be continuous on the cor-
responding interval, and the function values at the endpoints of each inter-
val must be equal. Answers will vary.
C—6x+ 10 0=
7. a. =
. flx) {;r—} 5<y=9
9. —2,2,4,0,299,5 11. 55,0, —4,5,
13. D:x €6, )Ry €[ -4, )

15. Dy €(=2,00); R:y € (—4, o)

-

17. D: x € (—s0, 00); R: ¥ € (—o0, 3), U (3, 2a)

19. x € (—00,9); v € [2, 00)

2. x € (—o0, ool ¥ € [0, 0)

23. x € (—co,00); ¥ € (—o0, —6) U (-6, xa);
discontinuity at x = —3, redefine f{x) = —6Gat
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25, x € (—o0, 00k y € [0.75, ca);
discontinuity at x = 1,
redefine f{x) = 3atx = l;c=3

’ -1

27. flx) = {;‘ e
F 2 -3

29, plx) = {I+ ] &

31. Graph is discontinuous at
v=0f(x) = 1forx > 0;f(x) = —1
forx < Q.

; —f 6 0= ;
= 9
33, a. 5(1) { 5 R b. S(n £[0,9]
35. a. = b. Each piece gives a slightly different
Year : s
e value due to rounding of coeffi-
b+ )| Feroent cients in each model. Atr = 30, we
5 7.33 i
s 513 use the “first” piece:
4k P(30) = 13.08.
25 14.93
35 22.65
45 41.55
55 60.45
" 0.09h 0=h= 1000
37. C(h) =
) {U.Isi: —90 k> 1000

C{1200) = $126

0.751 0=1=
150 — 1875 1> 25
C(45) = $48.75

39, C(r) = {

—L357 + 319 + 152 0=
aL.5() = {25r 8061+ 950 12 <i=22
e oity
$498 billion, $653 billion, $782 billion
3.3m 0=m=30
B = {m -1 m>30
$2.11
0 a<2
2 2sa<13
45. Cla) =45 13=a<20 - -
7 2W=a<65
5 a=65 o 0

47.a. Clw— 1) = 17[w— 1]+ 80, bh. 0 <w=13 c 80¢
d. 165¢. e. 165¢, f 165¢, g 182¢

© The McGraw-Hill
Companies, 2010

49. yes: hix) =

51. Y, has a removable discontinuity at x = —2:Y, has a discontinuity at
-2 L x=—T,x=4 55 a 4V5cm b 16V5cm?

r==3

e V=1320V5cm?

Exercises 2.8, pp. 264-270

1. (f+ gxiA N B 3. intersection; g(x) 5. Answ
7.a. xER b f{—2)—g(-2)=13 % a h{x)=x" —6:—3
b. h(—2) = 13 ¢. they are identical 11. a. x € [3, )

b h(x) = Vi — 3 +2¢" — 54 ¢ h(4) = 75, 2 is not in the domain
ofh. 13.8 x€[-53] b ri)=Vx+5+Vi—x

e. 2(7) = V7 + 1,4isnotin the domain of = 15. a. x € [—4, oa)
b h(x) = Vx + 3(2x + 3) e h(—4) = 0, h(21) = 225

17. a. x€[-1,7] b, #{x) = V=xZF 6x+ 7 ¢ 15isnotinthe
domainof r, r(3) =4 19. a. xE (—oo, —4)U[—4, )

b h(x) =x —4,x # —4 21 a x € (—co, —4) U (—4, )

b h(x) =x" —2,x# —4 23, a. xE (o0, 1)U(1, 66)

hx) =x— @r,x# 1 25 a. xE(—00,5)U (5, 00)

x+1
s 5 #5 27 a xE(—, —2) b rix)=

rs will vary.

&

=

hix) =

x—

g

15
6 is not in the domain of r. r(—6) = e 29. a. x £(5,00)

+ 3

;e
28— — 6.x € (oo, o0): quotient: ——— x € {~00,2) U (2. o0)
b P ¥

37. sum: ¥* + 3x + 5, x € (—oo, 0o); difference: x* — 3x + 9,
YE(— ~a); product: 3x" — 20 + 21x — 14,x € (00, 3

et 2T el o 0l
quatient: o X i 3%

39, sum: & +3x — 4 x € ( o0); difference: x* + x — 2,

xE( o0); product: x* + 5x + 3, x € (—o0, 0o);

quotient: x + 3, x € (—oc, 1)U (1, o)

41, sum: 3x + 1+ Vx — 3, x € [3, oo); difference: 3x + 1 — Vx — 3,
v € [3, ca); product: (3x + 1)Vx — 3, x €3, 00);
1

quotient: LxE(3,00) 43 sum: 2 + Vi + Ly E[-1,ca);

V.

difference — Vx + L, x € [, o0); product:
3 i X"
27Vx + Ly € [—1,00); quotient: Vit I,,rE( 1, 0a)
45, sum: _7"";["1 2+ € (o0~ U (-2.3) U3, c0)
: —3x + 19 1 5 '
difference: oyt " € (—o0, —2) U (-2,3) U(3, ca);
10
product: — - x € (—o0, =2) U (=2,3) U (3, ca);
(¥ —x—6)
3 +4
quotient: G — 15)"\ € (—o0, —2)U(—2,3)U (3, 00)

47. 0:0; 40> — 10a — 144* — 9a 49, a. h(x) = V2x — 2

b H(x) = 2Vx + 3 = § ¢. Dofh(x): x € [1, 0o): D of H(x):
rE[-3,00) 5L a h(x)=V3r+1 b Hx)=3vVx—3+4
c. Dof hix):x € [—" oa) D of H(x): x € [3, 0a)
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53. 8. hx) =¥ +x—2 b H)x)=x—3x+2 c Dofh(x
xE(—oco,00) Dof Hx): x E(—o0,00) 55. a h(x) =x>+7x+ 8§
b. Ax) =2 +x— 1 ¢ Dolh{x)x€E(—oo, ) Dof Hx)
xE(—co,00) 57. 8. h(x)=|-3x+1/—-35 b Hx)= -3+ 16
€. Dof h(x): x € (—o0, 00) D of H(x): x € (—o¢, )

59. a. (f° g)(x): For g(x) to be defined, x # 0.

EEEL glx) Jsox #

5
domain: {.\lx #0,x# 7%}
3
b. (g = f){x): For fix)tobe defined, x # —3

For fTg(x)] =

W

For g[ f(x)] = }(5 Sx) # 0sox #0

v
domain: {x|v # 0,x # —3}
5 sk 10 . Sx + 15
e (o) =g oo lee e =5 —

the domain of a composition cannot always be determined from the
composed form
61. a. (feg)(x): For g(x) to be defined, x # 5.

For f[g(x)] = . g(x) # 0 and gix) is never zero

4
elx)

domain: {x|x # 5}
b. (g = f)(x): For f(x) tobe defined, x # 0

4
For g[f(x)] = f(x) # Ss0x # 3

1
flx) =5
4
domain: § x|x # 0,1 # F:

e (feg)x) =dx —20;(g°f)x) = d‘_ﬁ the domain of a composition
—5x

cannot always be determined from the composed form

63.a. 41 b 41 65 gl)=Vi—-2+1,f(x)=2"—5

67. plx) =2(x + 4" — 3. g(x) = (2xr + 7" — | 69. a. 6000

b. 3000 ¢ 8000 d. C(9) — 7(9); 4000 71. a. $1 billion

b. $5billion e. 2003, 2007, 2010 d. ¢ € (2000, 2003) U (2007, 2010)
e 1 €[2003,2007] 1. R(5) — C(5): $4 billion 73.a. 4 h 0 c 2

1
d. 3 e w5 f.6 g —3 h 1 il j undefined k.05 L2

B
75. hix) = —g,\ +4 T h(x) = 4x — x°

79. A = 27 (20 + )i f(r) = 27r, g(r) = 20 + r; A(5) = 2507 units”
81. a. P(x) = 12.000x — 108,000: b. nine boats must be sold

83. a. p(n) = 11450 — 0.1n" b, $123 . $327

d. C(115) > R(115) 85. h(x) = x — 25:10.5 87. a. 4160

b. 45344 e M(x) = 453440 yes 89. a. 6ft b 36 it

€ A(r) = 9mryes 91, a. 1995 to 1996; 1999 10 2004 b. 30: 1995
c. 20 seats; 1997 d. The total number in the senate (50); the number of

additional seats held by the majority  93. Answers will vary.

9s. no, yes

x Sfix) glx) (f— g)x)
=2 27 15 12
—1 I8 11 7

0 11 7 4

1 6 3 3

2 3 -1 4

3 2 -5 7

4 3 -1 4

5 6 3 3

6 11 7 4

7 18 11 7

8 27 15 1.2

© The McGraw-Hill
Companies, 2010

Student Answer Appendix SA13

Summary and Concept Review, pp. 270-277
L xe{-7,-4,0,3,5} ye{-2,0,1,3,8}

2. v E[-55] vE[0.5]

36Smi 4 (3 -3) S

7. (x+ 157 +(y -2y =625
8. a. oy b. o

P
5 (14, -7) L (0.3)
b. perpendicular

b.

9. a. parallel
10. a.

12. a. vertical - L
b. horizontal 53 :\'\
¢. neither 7
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13. yes 14, m = 3, y-intercept (0, 2) when the rodent population 40. cubic 41. square root 42. cube root

increases by 3000, the hawk population increases by 200.

15. a. v = 5% + 4,m = 5% y-intercept (0.4) b, y=3x — 5.m =3,
y-intercept (0, —5)
6.8, b,

T

P B EEL R 4.8 f(x) = b. R:yE€[-2,00)

8. y=5x=-2y=5 1% y=Fx+ 4 20 fx) =3«
21. m = . y-intercept (0, 2), y = 5 x + 2. When the rahbit population
increases by S00, the wolf population increases by 200

" D: x € (—o0, co),
TEITTTTT Ry € (o0, —8) U(—8, 50)
= discontinuity at x = —3;

-5 define h{x) = —8aty = —3

P

22 8. y— 90 ="72(x —2) b (14,0),(0,105) e f(x)= x + 105

d. f(20) = —d45,x =12 23 a. xE[—§. 0)

b x E(—o0, —2)U(=2,3)U (3, ) 24. 18a" — 9a 25, Itis
afunction. 26. L a. D = {—1,0,1,2.3.4,5}, 46. —4, —4, —4.5, —499, 33 — 9,335 -9
R={-2101234} b1 2 ILa x&(—s0 ) 47. D:x € (—oc, 00) Ry € [—4, )
yE(—ooo0) b —1 e 3 HL a x€[-3,00),yE[—4, ca) Y

b. =1 ¢ —3or3 27. DixE(—o0, ) Ry E[-5 )
Fix)T: x € (2, 00), fladh: x € (—o0, 2), ) > 0:x € (—oe, — 1} U (5. 00).
fx) < :x E(—1.5) 28. D:xE[-3,50) Ry € (—oc0). f(x)T:
none, f(xp: x €(=3, 00), f(x) = 0: none, f(x) < 0:x € (=3, o0)

29. D: x € (—o0, 00), Rt y € (—o0, oo), f(x)T: x € (—o0, —3) U (1,00),
Faxl:x€(=3,1), flx) > 0:x € (-5, —1) U (4, 00),

Fix) < 0:x € (=00, —5)U(=1,4) : i ig‘ " ;; Y
30. a. odd b. even c. neither d. odd 31. a. —;the graph is rising - 4 30x — 20 =
o the right. b, Zv — 1 + k1 3.01 % 400 —60 x> 4
32. zeroes: —6, 0), (0, 0), For 5 hrs the total cost is $140.
(6. 0)(9.0)
:‘;‘:'_;: EL 9. 4 +7a—2 50147 Sl ¥ E(—oo,

52,4y +8r—3 53.99 54 ;x
55, f(x) = Vi+ Lgl)=3c-2
56. flx)=x"—3x— 10;g(x) =x' 57. A(r) = w(2 +3)" 58. a 4

max: (—6,0), (3, 4)

33. squaring function a. up on left/up on the right; b, x-intercepts: b7 e.6 d 5 e 14
(—4, 0, (0, 0): y-intercept: (0,0} €. vertex (—2, —4)
d. xE(—o0,00).y E[—4.oc) 34, square root function a. downon Mixed Review, pp. 277-278

the right;  b. x-intercept: (0.0); y-intercept: (0, 0) c. initial point (—1, 2); 4 3
d. x€[—1,00)yE (-0 2] 35. cubing function a. down on left/up Ly=—x+4 3 a (-co,JU(L,4)U(4,c0) b. (3 oo}

on the right  b. x-intercepts: (=2, 0), (1, 0}, (4, 0); y-intercept: (0, 2) 3
¢. inflection point: (1, 0) d. x € (—00, 00), ¥y € (—o0, 00) 5 y= _3_, -2 M- +(y—-2"=50
36. absolute value function  a. down on left/down on the right : 2 e

b. a-intercepts: (—1,0), (3, 0); y-intercept: (0, 1) e. vertex: (1,2); 9. ¥
d. x E[ o0, 00),y € (—e0,2] 37. cuberoot a. up on left, down on
right b, x-intercept: (1, 0); y-intercept: (0, 1) ¢ inflection point: (1,0)
d. x € (—n00,00),y E(—n0, 00)

38. quadratic 39. absolute value

rate of change is positive in [—2, —1] since pr

is increasing in (—oo, 2);

R PR

) Ay 2.
[-2 -1} 3, = Tinl.2]
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Strengthening Core Skills, p. 281

A4
b. In the interval [15, 15.01], — = 200.1 %
At Exercise 1t i(x) = v* — 28:x = 4 = 2V/7

13. ﬁ:(*:x‘, l\)U(% I)U (1, 00)

15, 2 2oy b2 3 Rarannall 25+ # = 3 wheit e
. A = 4x (N Ax = 3 I'or smal h, X = 3when x 2
17. Drxe(—o0, 6 R:y € (—00,3] g(x)T: x € (—00, —6) U (3,6) Cumulative Review, p. 282

g{x}: x € (=3, 3) g(x) constant: x € (—6, —3) g(x) > ExE (-7, —1)
g(x) < 0:x € (—o0, =7) U (=1, 6) max: y = 3 for x € (—6, —3);
y=0at(6,0) min:y = —3at(3, -3 19 f(x) = —22 +x+3

1. ¥+2 3.2945¢m 5. x=1 7. a. 5 b3
y=3r+1 1L (f-g)x) =3 — 12 + 12x;

(i)(.r} =3rx*2L(g-fl=22

g

Practice Test, pp. 279-280

1. a. @ and ¢ are nonfunctions, they do not pass the vertical line test
2. neither 3. (2.-3):r=4

13.a D:xe(-oo, 8] RiyE[-4,00) b 5-3,-31,2
e (-2,0) d. f(x) < 0:x E(—2,2) f{x) > 0:x € (—o0, —2) U [2, 8]
e. min: (0, —4), max: (8, 7) £ f{x)T:x € (0.8) fx}: x € (—00, 0)

2
x+ i 6. a.(75,1.5), b.=6127mi

T.Lix=-3Lyy=4 B a x€{-4,-202 4,6}
yE{=2,-1,0,1,2,3} b xE[-2,6] yE[l,4] 9 a 300 b. 30

5. y=—

Lo

e Wik) = %4 d. Wages are $12.50 per hr. L
e. i€ [0,40]:w €[0,.500] 10. L a. square root b. "R
: e a
b x &[4 c0)yE[-3, ) e (-2.0).(0.1) 17. 2. False;Z ¢ W b. False;W ¢ N . True d. False; R ¢ 7
d. uponright e x€(-2,00) L xE[-4,-2) 3
IL a. cubic b x E(—o0o,00)y € (—oo, 00) e (2,0), (0, —1) 19 x=-5%—= —5.707; x = —4.293
d. down onleft, up onright e. x€(2,0a) f xE(—co,2) 21 W=3lem L=47cm 23 a. x=543 box=-5-v3\V3
L a. “h""lme value b. x € (—00, 00) ¥ € (00, 4] 25. p =15 + V07 units = 24.8 units. No, it is not a right triangle.
e (—1,0)(3,0),(0.2) d. down/down e. x € (—1,3) S 4 (VOT) £ 10°

L xE€(—o0, —1)U(3,00) IV. a. quadratic b. x € (—oo, oo
yE[-55,0¢) € (0,0),(50)(0,0) d. uphup

e ¥E(-oo G)U‘fi o) £xE(05) MODELING WITH TECHNOLOGY |
ot gy oo a1 3L, 8 Exercises, pp. 288-292
2" Rh6atd 25 25

A 1. positive
12. 3x 4+ 1:x € [Lo0) 13, a. No. new company and sales should be A

growing  h. 19 for [5, 6]: 23 for [6, 7]
As

€. = 4t — 3 + 2h. For small k, sales volume is approximately
37.000 units 69,000 units _ 93,000 units
- in month 10, = in month 18, and 3 in
I mo Imo 1 mo
month 24 3. a. linear b positive

16. a. V(1) = $a(Vi)' b.36min® 17, a. Dix € [—4, x);
RiyE (=3 o0) b f{—1)=22 e f(x) < 0:x€E(—4,-3) ey
S = 0xE(=3,00) do f(N)T:xE(—4, 50) F{x): none

e f()=3Vx+d—3 18 a 4 -4.625

b. positive ¢ m = |
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b. positive ¢,y = 2.4x + 69.4, 74,200,
112,600

b. linear ¢. positive
d. ¥ = 0.96x + 1.55, 6395 in.

b. linear c. positive

d. vy = 9.55x + 7042: about 271,000
The number of applications, since the
line has a greater slope

13. a. b. women: linear

e. positive

b. men: linear

c. negative

d. yes, [slope| is greater

15, a.linear b.y = 108.2x + 330.2
€. $1736.8 billion; about $2602.4
billion
17. a. h{1) = —14.5¢ + 90r b. v = 90 ft/sec . Venus
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15. right 7, stretched vertically, 17. left ;, stretched vertically,
down ¥ reflected across x-axis, up '3

2

L

right 2, reflected across 25. left 3, compressed vertically,
x-axis, up 6 up 3

27. right 3, reflected across v-axis, 29. right 1, stretched vertically,
stretched vertically, up down 6

CHAPTER 3 33y Ly=—l{x+ 2 +4
Exercises 3.1, pp. 300-304 3. y= —3[_\- +2P+3 M ixr=-3xV3 ii.x=4x3
1% 3. 0.f(x) 5. Answers will vary. 42_‘_ NTE i e S5 <
7. left 2, down 9 9. right 1, reflected across x-axis, up 4 B SREphs Twis eyl ay pesdin—ld
= Vif=—14,r=26 41 a. (0, —66,000); when no cars are produced,
{ = ] T s T there is a loss of $66,000.  b. (20, 0), (330, 0); no profit will be made if
i \ & f i ISR 1, T A less than 20 or more than 330 cars are produced. ¢, 175 d. $240,250
S ra m L 43 a. 6mi b 3600ft ¢ 3200ft d. 12mi 45 a. (0, —3300); if
[T} * no appliances are sold, the loss will be $3300. b. (20, 0), (330, 0); if less
- 8 . than 20 or more than 330 appliances are made and sold, there will be no
profit. e, 0 = x = 200 maximum capacity is 200 d. 175, $12,012.50
11. left 1, stretched vertically. 13. right 2, stretched vertically, 47. a. 2881t b. c. 484 ft:5.5sec d. 1l sec
down § reflected across x-axis, up 15 ;

T4 e 8t
49, a. h(t) = — 167 + 32 + 5 b, (i) 17 fu(i)) 1711
. it must occur between s = 0.5andr = L5 d. 1 = | sec

e h(1) =21 ft £ 2sec 51. 155,000;516,625 53. a.96ft X 48 fi
b.32ft X 48 ft 55, f(x)=x"—dxr+13
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57. a. radicand will be negative—two complex zeroes. b, radicand will
be positive—two real zeroes.  e. radicand is zero—one real zero.
d. two real, rational zeroes.

€. two real, irrational zeroes. 59,
i —

Exercises 3.2, pp. 312-315

1. synthetic: zero 3. P(c): remainder 5. Answers will vary.
7.0 -5 -+ 21 ={(x—2)(P - 3x—10)+ 3

9. 20 +5 + A + 1T =(x+ )2* —x+7) — 4

I =88 + L+ 20 = (x = 5) —3x—4) + 0

2 —5c-3 0
Boa ==+ 1)+
x— x—3
=(x-3)2+1)+0
14x — 8 0

=("-5x—4)+
Wt

-m,r— B=(x+2)(x*—Sx—4)+0

4x+23
P —(.(*3.\'*1(])4»-‘_2
b =5 —dx+ 23 = (x—2) — - 10) + 3
5 St 5 - bt '3 -13

2 — 5

=27 +3x+ 1)+
.

W P +57 +T=(x+ 1) +4xr—4) + 11
235 = 13— 12=(x—4) + 4 +3)+ 0
25 3 -8+ 2= (- DB+ -5 +7

Mo 2T =+ NP =3+ 9) +0

29, '+ 3¢ — 16x— 8= (x — 2)(* + S + 10x + 4) + 0
—Tx+5 i —dx+ 3

3L (2x+ 7) + — B () —
r+3 =1

35.a 30 b 12 37.a -2 b 22 3.a -1 b3
41. 2. 31 b. 0 43.a. —10 b. 0 45. a. yes b. yes 47. a. no
b. yes 49. a. yes b. yes

sL=a1o2 =5 -6 s3.21 0 -1 6
-3 3 6 2 4 -6
-1 -2 o 2z 3 o
5. 3918 —4 5
6 16 8

9 24 12 0
57. P(x) = (x + 2)(x — 3)(x + 5), P(x) = x* + 4% — 11x — 30
59, Px)=(x + 2)(x — \/3}(\' + V3P =2 +227-3x—6
6L P{x} = (x + 5)x — 2V 3)(x + 2V3), P(x) = x* + 5¢° — 12x — 60
63. Plx} = (x — D){x + 2(x — V10)(x + V10),
POy =x"+ 1" — 12¢ — 10x + 20 65. P(x) = (x + 2){x — 3x — 4)
67. p(x) = (x + 3P(x — 3)(x — 1) 69. f(x) = 2(x — ) (x + 2)(x + 5)
TL p(x) = (x + 3)x — 3P 73 pla) = (x — 2)°
75, p(x) = (x + 3)x — 3 77 plx) = (x + 3)x — IP(x + 4)
79. 4-in. squares; 16in. X 10in. X 4in. 81. a. week 10, 22.5 thousand
b. one week before closing, 36 thousand ¢ week 9
83. 2.198ft" b.2ft c.about7ft 85 k=10 87. k= -3
89. The theorems also apply to complex zeroes of polynomials.
91. 53 = 36: 855 = 225 93. yes, John wins.
95. G(1) = 14001 + 5000

Exercises 3.3, pp. 325-330

1. coefficients 3. a —bi 5. b; 4 is not a factor of 6

7. P(x) = (x + 2){x — 2)(x + 3i){x — 3))
x==-2,x=2,x=3x=-3i

9. O(x) = (. (x + 2i)(x — 2i)

1. Px) = (x+ ){x+ Dix— 1)
13 P(x) = (x — 5)(x + 5)}(x — 5)

2 x= -2

15. (x — 5)%(x + 9)% x = 5, multiplicity 3; ¥ = —9, multiplicity 2

© The McGraw-Hill
Companies, 2010

Student Answer Appendix SA17

17. (x = 7)%(x + 2)*(x + 7);x = 7, multiplicity 2; x = =2,
multiplicity 2; x = —7, multiplicity 1
19. Px)=x' -3 +dx— 12 2L Plx)=x" - - ¥ —x—2
23, Px) = x' — 6 + 1367 — 24x + 36
25 Py =2+ 20 + Bx + 5 27 P(x) = x* + dx* 427
29. a. ves b yes 3l a
33,
35,
37,
39.
41. X
43. (x + 3)x + 2)x — S\ x
45. (x + 3)x — )x — d)x = —3,1,4
( x
(

47, (x + 2)(x — 3){x — 5),2
49, (x + 4)x + Dix — 2)(x — Ax = —4,—1,2,3
sL.
53.
55.
57.
59. (.

6L (x — 1)(3x — 2)(x — 2i)(x + 202 = 1,3,24, —
63. x=1,23 73 65 x=-2173 67.x=
69. x=3, -1, 7T x=1,2-3,+V7i 7 x=
75, x=1,2,4,-2 TLx=-3,1*VZ 79 3
8. x =15 1,2, =V3i 83 a. possible root 1, +8, +2, +4});

b. neither —1 nor 1 isaroot: ¢ 3 or | posit oots, | negative root;

d. roots must lie between —2 and 2 85. a. possible roots: {*1, +2};

b. —lisaroot: ¢. 2or{ positive roots, 3 or | negative roots;  d. roots
must lie between —3 and 2 87. a. possible roots: {1, *12, 2, 6,
+3, =4} b. x= landx = —lareroots: c. 4,2, or 0 positive roots,
I negative root;  d. roots must lie between —1 and 4 89. a. possible
roots: *1, *20, *2, *10, +4, 5, +} 1 b. x = lisaroot;

¢. | positive root, 1 negative root; d.
9L (x — 4)(2c — 3)(2c + T x = 4.3 —
93, (2x + 1)(3x — 2)(x — 12);x = 212
95, (x —2)(2c — )2 + )(x + 12jx =2,
97.a.5 b.13 2 99 yes 101 yes
103, a.dem X dem X 4dom b.5em X Sem X Scm

105. length 10 in., width 5 in., height 3 in.

107. 1994, 1998, 2002, about 109.a.8.97 m, 11.29 m, 12.05 m,
1294 m; b. 9.7 m, +3.7 111. a.ves, b.no, c. about 14.88

113A, a. (x + 5i)(x — 5) b, (x + 3i)(x — 3i)

& (x+ VT — ivT) 113B. & x = —VI T

b. x = —2V3,2V3 e x= -3V2,3V2

115 a. O(z) = (z — 4i)(z + 3)(z — 2)

b. Cz) = (z — 9i)(z + 4)z + 1)

e Cz)=(z=3)z—1-2)z—-1+2)

d C(z) = (z— iz —2 - 5z — 2+ 50)

e O =(z—6i)z—1-V3iz—1+ V3

£ C(z)=(z+4ifz— 3 — VZidz—3+VIi)

g Cg=(—2+i 3z + 1)

h Ofz) = (z — 2+ 3}z — Si)(z + 28) 117, a.w = 150 fi, I = 300;
b.A = 15000 119. r(x) =2Vx+4 -2

cots must lie between —2 and |

L4 12

Exercises 3.4, pp. 340-343

1. zero: m 3. bounce; flatter 5. Answers will vary.

7. polynomial, degree 3 9. not a polynomial, sharp turns

11. polynomial, degree 2 13. up/down 15. down/down

17. downfup: (0, —2) 19, down/down; (0, —6) 21 up/down; (0, —6)
23. a. even b. —3odd, —leven, 30dd c. f{x)=(x+ 3)

(x+ 1) (x—3),deg4 d. xER, yE[-9,00) 25 a. even

b. =3 odd, —1 odd. 2 edd, 4 odd

e flx) = —(x + 3)(x + Dix — 2)(x — 4). deg 4
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d. xER,yE(—00,25] 27. a. odd h. —1even, 3 odd

e flx)=—(x+ 1) (x—3),deg3 d. rERyYER

29. degree 6: up/up; (0, —12)  31. degree 5; up/down; (0, —24)
33. degree 6: upfup: (0, —192) 35, degree 5: up/down: (0, 2)
37.b 3¢ 4l ¢

Tab iy

49.

TAE 8,

6L.
AB810y
6.
.I:
:
e
73.

Il i3
1. h(x) = (x + 4)x — V3)x + »’?)(.\ — V3 + V3i)
79. F1x) = 20x + Dix — V2)x + V2)x — V3)x + V3
8L P(x) = Yx + d)x — Dlx — 3), P(x) = L' — 13x + 12)
83 P(x) =x' — 2 — 137 + ldx + 24
85. a. 280 vehicles above average, 216 vehicles below average, 154 vehi-
cles below average b, 6:00 a.m. (r = 0), 10:00 a.m. (T = 4), 3:00 p.m.
(r=19),6:00 p™. (1 = 12)
c. max: about 300 vehicles above average at 7:30 a.m.:

min: about 220 vehicles below average at 12 noon

87. €. B(x) = jalx — 4)(x — 9), ~$80.000
89. a. f(x) = oo, f{x)—oa  b. glx) —oo. glx) — oo
Lo 2 v e 2 O3 HEx) = ———;
s 2 -2

= (0 for all x

91. verified 93. hix) =

D:xExfr#0,x#2} 95 a.1=2 b x=8 e x=41=—-6

Companies, 2010

Mid Chapter, p. 344
Laxy+8 +Tx— 4= +6x—35)x+2)—4

- E e 2 St C T
2 x+2
2 M) =2 +3)x+ Dx—Dx-2) 3 f(-2)=7
4. flx) =+ —2x+4 5 g(2) = —8and g(3) = 5 have opposite signs
6. f(x) = (x — 20x + 1)(x + 2)(x + 4)
T x=-2x=1lx=—-1x3i
8 P Lo 9.

[EE==s o e
21

10. a. degree 4; three turning points b 2 sec

e A(R) =(t— 17 —3)r — 5)A() = — 107 + 327 — 38t + 15
A(2) = 3; alitude is 300 ft above hard-deck A(4) = —9: altitude is 900 fi
below hard-deck

Reinforcing Basic Concepts, pp. 344-345
Exercise 1: 1.532
Exercise 2: —2.152, 1.765

Exercises 3.5, pp. 356-362

1. asx— —occ, y— 2 3. denominator; numerator 5. about x = 98

7. 8. asx— —o0,y—>2 9 a. asx——oo,y—>1
as x— o0,y =2 asx—o0,y—+1
b asx—1 ,y—+—x b.asx— -2,y >0

asx—1" ,y—>o0 asx— —2", y—o00

11. reciprocal quadratic, S(x) =

13. reciprocal function, Qx) = — =2

15. reciprocal quadratic, v(x) =

17. = -2 19. - - 21. -1, *e¢
v E(—o0, 3) U (3, 0a)

= xE(—eco, =3)U(-3,3)U (3, o0)
=1,xE (=00, —3) U (-3 1)U(1, e0)
29. NoVA. xE(—co, ) 3L x L yes; x = —2, yes
33. x=13n0 35 x=2yes;x=—2no 37. y=0,crossesat [_:‘fJ)
39. v = 4, crosses at (—3, 4)  41. v = 3, does not cross

43. (3,0)cross  45. (—4,0) cross, (0, 4)
47 (3. 0) bounce
. b s1.

HH

“

57.
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61. v 63. 65.
i x ¥ 2
.
3 x <
IEESEN ERT I
434 B
S )
(= 4)x + 1) 24 i e
L fl) = L f(x) =
67. f(x) 20— 3) 69. f(x) D)

71. a. Population density approaches zero far from town. ¢ 4.5 mi, 704

people per square mi :

73. a. $20,000, $80.000, $320,000; cost increases dramatically S x#E -3 xEl b W)
e asp—100 ,C—o R (i i:

R it Sl

2 ] [EE=vAERFEIH

21.
75. a. Shryabout 0.28 b, —0.019, —0.005; As the number of hours rrrie i
increases, the rate of change decreases. €. h—oc, € — 0" ; horizontal i s
asymptote £ 3G
S :u?nw:w\\qu.\
IITH H
L & .
25 . 27.
i B i
) 0 40 S0t . ﬂ/ 2'7/;1
b. 35%; 62.5%; 160 gal: ¢ 160 gal; 200 gal; d. 70%:; 75% T SRR T [l (FWET
81. a. $225:8175 b. 2000 heaters ¢. 4000 d. The horizontal / ] o
asymptote at v = 125 means the average cost approaches $125 as monthly W 6
production gets very large. Due to limitations on production (maximum of 33, )
5000 heaters) the average cost will never fall below A(5000) = 135, i Dt
83. a. 5 b. 18 ¢ The horizontal asymptote at y = 95 means her 1
average grade will approach 95 as the number of tests taken increases: no v
d. 6 85 a. 160 287 658 277.8 b. 127, 37.1, 2120 c. a.224, sy s BR g
402,92.1,3889 b, 17.8, 51.9, 296.8; answers will vary. e
87. a. g(x) = 3, horizontal asymptote at y = 3; rx) = —7x + 10, graph HH
crosses HA at x = Lo b. g(x) = —2, horizontal asymptote at -

9 - 7 e
y = —2:{x) = 7, no zeroes—graph will not cross (B0 ‘El/
§ o Aol

41 Trea kA e
B9y = "h- o 9L ”;}:f‘f..'
3 3 B i
Exercises 3.6, pp. 371-375 rEpey
1. nonremovable 3. two 5. Answers will vary. 43 5. o,
<. 0 - 10 £52,
2 A ¥, ®
: s S e
7. Fx) =% x+2 ]
-4 x==2 Tt FEy

49. 51. 119.1

b

53.a. a=S5y=3 +15 b 605 c 10
4x* + 53x + 250

n

5. 2. Ax) = X =0, g(x) = 4x + 53

X
b. cost: $307, $372, $445, Avg. cost: $307, $186, $148.33 «¢. B, 5116.25

19 1w
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Exercises 3.8, pp. 394-399

S0
0 1. constant 3. y = “ 5. Answers willvary. 7. d=4kr 9. F=ka
-
“ 11 y = 0.025 %
0 x ¥
i
PR 500 12.5
.
S7. a. S(xy) = 22 + dxy Vi) = xh b gy = 2 T 98 650 16.25
X
c. S(x)is asymptotictoy = 2%, d. x = 2ft3.5in:y = 2ft35in. 750 18.75
2% + 55
59. a. Alxy) = o0 Rl y) = (x—25)(y—2) b.y= P 13. w = 9.18h: $321.30; the hourly wage: & = $9.18/hr

192
Alx) = = h

2" + 55x :
=X A(x) is asymptotic to y = 2x + 60 15
—

¢ 330 stairs  d. § = 331; yes

- ;
d. x=1116in;y =893in. 6l. a. h= L b. §=2m" + 2v
e r
2a + 2V 2
c. §= d. r=7576cm, h = 1151 cm; § = 625.13 cm”
P
e + 2V
63. Answerswill vary. 65. § =" i r=31in.}=3in.
7.y =3t —dom=1(0 6. 5 P =30cm 00D =% sl I plE
fv.,\—‘_,l Lm =3, " 4) 69, a. —_.(un. D = {3cm, M k= 0112p = 0112 4
e 30em’, d A= [gem’and A = 5 em? 4 »
45 2268

Exercises 3.7, pp. 384-388

1. vertical; multiplicity 3. empty 5. Answers will vary.
7.x€(0.4) % xE (o0, —5]U[lLx) 1L ¥E(-L3) 70 548.8
B.oxe[-VLVI] 15 re[-] -4 1+ 9 23, k= 6,A = 657 55,303,776 m*
17. x € (~c0, —3]U [l 00) 1% x€(~00,c0) 21 {} 25. 8. k=16d =16 b.

23, x € (-0, 5)U (5, 20) 25. |} 27. xE€(—c0, o)

29. x € (00, 00) 31 x € (—oc0, =5]U[5, 00)

33, xE(—00,0]U[5,00) 35 (} 37.x€(-3.5)

39. xE[d,cc) U{~1} 4L x€(—c0, ~2]U{2}U[4, )

43 0 E(-2-V3 =2+ V3) 45 xE[—c0, —3]U {1}

4. v (-3 1)U (2 00) 99, x E (=00, =3)U (=1, 1)U (3, 00)
51. x € (—o0, —2) U (-2, 1)U (3,00) 53. xE[-1,1]U{3} c.about3.5sec d.3.5secives e.275sec 27. F = :_. 20. 8§ =4
Y E (—oo, —2)U (-

55 338.8

55. v £[-3.2) 7. , —1) 12321

59. x € (—o00, —2)U[2,3) 61 x € (—o0, —5) U (D, 1) U (2, c0) My z Y
63. xE (-4, -2]U(1,2]U(3,0) 65 x€(-7, -HU(2 x) 3 = F:
67 xE( —2]U(0,2) 69. x € (—oo, —1T) U (=2 1)U (7. cc) '

71, xE(-3,F]U(2L o) 73 xE(-2.) T5 xE(—1,x) 74 225
71 (—00, —3) U (3,00) 79. x € (—o0, —3] U[5, 0} i )
Bl xE[-3,0]U[3,c0) 83 xE(—00,-2)U(2.3)

85 xe(—00, -2]U(-L1)U[3,00) 87. b 89. b 91 a. verified 5 3,072,000,000
T

b D=—dp+Np+3Rp=—3g=—-2p=Thg=14 ; bk 3800 =n
e (oo =3 U (=3, ) d. verified 37.A=ki(B+bB) 39.V=ike
93, d(x) = k(x' — 192¢ + 1024) a. x€ (58] b. 320 units 675k
e. xE[0,3) d.2ft 95. a. verified b. horizontal: r» = 20, as r, 41. C = & R L c
increases, r, decreases to maintain R = 40 vertical: r; = 20, as r, decreases, ' 120 5 215
ry increases to maintain R = 40 97. R(1) = 0.017° + 0.1r + 30 —
a. [0°,30°) b. (20°,00) ¢ (50°00) 99.8.n=4 b.n=9 200 12.5 8.64
c. 13 101 a. yes,.x” =0 b, yes S 350 15 10.5
241 X
R 5 x(x + 2) 43. £E=05mv;612.50]
103, xx + 2)(x — 1) = O; (x—1) =0 45. cube root family; answers i S
3 AL ntars " Amount A Rate R
105, R{x) < Oforx € (2,8) U (8, 14) will vaty; D05 0 5:4%
1.0 0.000
. i) x#—4 o
107. A = {—6 x=—4 R 105 0.016
S s 110 0.032
B 115 0.048
sl
; 120 0.063
109. -2 2 125 0.077
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48 1 29, Ry — CHA: v = 1 VA x = —1.x =
47. 7= 2% 0 volunicers 49 M = "B ~417ke 2. o {eERx# -1,4) b.HA:y=LVAx=—lLx=4
4 (] e. V(0) =% (w-intercept), ¥ = —3, 3 (x-intercepts) d. V(1) =1
5L D = 216VE ~1449ft 53, C = 8.5LD; $76.50 31

PiPs

55. C = (44 X 107%) 7 ;about 223 calls  57. a. about 23.39 cm’
[¢

b.about 191% 59, a. M = kwh(l) b.1301b

6L Far = = 210 ey e i both fand g. as
Ax 3 °" Ax 9 = |
x—o0, y—0 63. a. about 3.5ft b. about 6.9 fi 13,
65. x=0,x=-2x2i -
67. v M oay=15 | — o0 Alx)— 15"
o T cost decreases and approaches 15. b. x > 2000

i 35. removable discontinuity at (2, —5);

Summary and Concept Review, pp. 399-404

L TRRORL, 5 o 2. UEERI, b 3.
i =
L . i R TRE)

10 3
iy USRI ) ()
1

B T =] R
ey
-+

4. a.0ft b 108ft €. 225sec d. 144t 1= 3sec
5 g()=xX+6r+TiR=8 6 glx)=x+ LR=3x—4
7. =11 2 13 -6 9 14
—14 7 -7 -14
2 -1 1 2 o
Since R = 0. —7is arootand x + 7 is a factor.
8 Mo +S=( =2 +2)+5 % +A)a+ Dx—3)

10. Af{x) = (x = 1)(x — 4}(.i +2x+2) b. about 2450 favors ¢. about $2.90 ea.
g " og g 2y 40. factored form (x + d)(x — 1){x — 2) > 0
2 5 1 Whenx =0 outputs are positive for
& 10 2 0 Neg  Pos Neg Pos  xe&(—4,1)U(200)
Since R = 0,4 is a root and (x — 1) is a factor M 0 i b
12. 3] 1 229 9 —18
3 —9-6i 18 2 _3p— 10 (x—S5)x+2)
1 -243 —6i o W = P
Siee R ~0.% Rz outputs are positive or zero for
13. -7 1 9 13 —10 When x =0 s 2
Al -7 —14 7 Neg  Pos Neg Pos €| —22)U|[500)
2 -1 B3 > o0 2 5
MoTy==3. . : (x+2)(x — 1)
4. Px)=x" - —5xr+5 15 C(x)=x" - 2" + 5% —8xr + 4 Y oxx—2) =4
16. a. C(0) = 350 customers b, more at 2 pm., 170 " outputs are negalive or zere for
c. busier at | pM.. 760 > 710 - Hhenxes i - R e eg
17. {1, =4 x} 5 10, £§, +5 =2] 18 1= -4 2.5 Poo MNeg  Poo Neg P xel-20U[L,2)
3 T4 X5, 10, * E 223 * e
19. p(x) = (2 + 3)(x — 4) 1) 20. only possibilities are =1, +3, 2 =1 0 1 2

et ainderaE . 3 2 . 3
none give a remainder of zero 21, [1, 2], [4, 5]; verified 22. one sign A3 k=175y=175Vs 4. k=072z=

change for g{x}) — 1 positive zero: three sign changes for g{—x) =3 or |
negative zeroes: 1 positive, 3 negative, 0 complex, or 1 positive, 1 nega- x ¥

tive, 2 complex; verified 23. degree 5; up/down: (0, —4) 216 105
24. degree 4; uplup: (0, 8)

0.343 12.25

1.25 | 17.856
0.6 48

729 157.5

45. 1= 160 46. 4.5 sec

Mixed Review, pp. 404-405

Ly=-2x—1%"+3 3 80GB,$40.00

5.90)=x -2 +x+3R=-7 T.a P(-1)=42

b. P(1)= -26 c. P(5)=6 9 a. x=09%x=%

b P(x) = (x — 2)(x + )@ + 9x =2, x= —Lax= —3ix=3

28. a.even b.x = —2 odd;x = —1,even; x = 1, odd
c.deg 6 P(x} = (x + 2)(x + 1)*(x — 1)

Page 23 of 96



Algebra and Trigonometry, 2nd Edition,

page: 1243

No part of any book may be reproduced or transmitted by any means without the publisher’s prior permission. Use (other than qualified fair
use) in violation of the law or Terms of Service is prohibited. Violators will be prosecuted to the full extent of the law.

Coburn: Algebra and Student Answer Appendix
Trigonometry, Second
Edition
SA22 Student Answer Appendix
11.
15. x € (—o0, 3 U (-2,2)
17. a. V(x) = (24 — 20)(16 — 2a)x) = 4’ — B4 + 384x
b 512 = 4x" — 80x” + 384x 0 = &' — 20¢" + %6x — 128
¢, for 0 < x < §, possible rational zeroes are 1, 2, and 4
dr=4 e x=8—-4V2=234in 19. R=kL()
Practice Test, pp. 405-406
La fi=—(x—-5"+9 b glx=3x+47+8
i (301
y
TSN FETRITS
. a. 40ft, 48ft b, 49ft ¢ 14 sec
5 5 2
5.x 4—_\-94—7‘.*’2

24
-3 9 18 -4
L -3 -6 8 0 R=0v
7. -1 8 P)=x'—2¢" +9x— 18

(x + 1), 2mult 2, I mult2, —1 mult 1

Chapter 3

10. a. *1, =18, +2, =9, +3 +6 b. | positive zero, 3 or | negative
zeroes; 2 or 0 complex zeroes e. C(x) = (x + 2)(x — 1)(x — 3i)(x + 34)

11. a. 1992, 1994, 1998 b.4 yr c. surplus of $2.5 million
13. ;

15. a. removal of 100% of the contaminants
dramatic increase  ¢. 88%
16. a.

17. 800
19. a.

18. a. x € {—co, —3|U[~1,4]
b. b= —V55n0 c. 28.6% 29.6%
4 d. =11.7hr e 4hrd3d.7%

2 16 2,

stream becomes neglible.
20. 520 b

Strengthening Core Skills, pp. 407-408
Exercise 1: x € (—o¢, 3]

Exercise2: x € (-2, —1) U (2, x0)

Exercise 3: x € (—oo, —4) U(1, 3)

-2, 00)

Exercise 5: x € (—oo, =2} U (2, oc)

Exercise6: x € [—3,1] U [3, o0)

Exercise 4:

b. $500,000; $3,000,000;

b. x € (—oo, —4) U (0,2)

f. The amount of the chemical in the blood-

© The McGraw-Hill
Companies, 2010

Cumulative Review chapter R-3, pp. 408-409

(R oy g (o )
5 =i . a. (x — T+ x+

R+ R a (x — 1)(x t+ 1
b (x — 3)(x + 2)(x — 2) 5. allreals 7. verified

11 1009
9. v P ) 39 min, driving time increases 11 min every 60 days
o 43

11. Month9 13, f '(x) =

15, v 17. X =63 19.
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Exercises 4.1, pp. 420-424

1. second; one 3. (—11, —2),(—5,0).(1,2).(19,4) 5. False, answers
will vary. 7. one-to-one 9. one-to-one  11. not a function  13. one-
to-one 15, not one-to-one, fails horizontal line test: x = —3 and x = 3

are paired with y = 1 17. not ene-to-one, ¥ = 7 is paired with x = -2

andx =2 19, one-to-one 21, one-to-one 23, not one-to-one;

pli) > 5, corresponds to two x-values 25, one-to-one  27. one-to-one
29. £ (x) = {(1, =2), (4, =10, (5, 00 (9, 2), (15, 5)}

3Lv7(x) = {(3. —4), (2. =3, (1,0), (0, 5), (=1, 12), (=2, 21), (=3, 32)}
s

B =x—5 35 p )= 37 ) =" 4
3. Y =+ 4L ST = 42 a3 ) = V-
45 flx) = ? -2 . fiw= T 49. 2. xr=-5,vy=0
b f7'(x) = Vi 5x=0,y=-5 SLoa x> 3,y >0

>3 Blax=—dy=-1

L (fegdn) = x(ge/)x) =x 5T (fep)x) =x (gef)x) = x
L (fegl) = x(gef)) =x 6L (feg)x) =x(gf)x)=x

—tps X+ 5 = 1 z =1
63 f(x)= i 65 fTix)=2x+5 6% [ (x)=2x+ 6
— X |
69, f7U) = V=3 TL M=t T T = 2V

2
x=0yE ey .x.,)

77.

79.
81.

87.
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89. D:x€[0,00),R:y €E[-2, 2a); 29. right 2 31. down?2
D:x ). R:y €[0, 0a)

ey

c). R: y € (—co, 0o);
), R: y €0, 00) 3.e 35.a 37 b 39 2718282 41 7.380056 43. 4481680
45. 4113250

oL ; Dixe(n,

49. v 51 B

S10,8.39)

93. P D:x (-0, 4], Ry €E(—o0,4];
s ’ D:x € (-0, 4], Ry E(—00,4]

59.4 61. -3 63.3 65 2 67. -2

£

. 3000, 5196,9000 b. yes ¢ asi—oo, P—o0
95. a. 31.5cm b, The result is 80 cm. It gives the distance of the projec- o
tor from the screen. 97, a. —63.5°F b, f'(x) = 7 (x — 59); inde-
pendent: temperature, dependent: altitude ¢. 22,000 ft 99. a. 144 ft

-

Vo
b. f7l(x) = d‘.mdcpeudeul‘ distance fallen, dependent: time fallen

e Tsec 101 a. 28260 b f '(x) = ndependent: volume.

N 75. no, they will have to wait about 10 min 77, a. $100,000 b, 3 yr
dependent: height ¢. 9ft 103, Answers will vary. 105. d 79. a. = $80,806 b. 3yr 81. a. $40 million b. 7yr 83, 32%
107. x€[-1,2] 109. 2. P=2[+2w h A= o V=arh transparent  85. 17% transparent 87. =$32578 89. a. 8 g
d V=3arh e C=2ar L A=1bh g A=1%b +b)h ) ; 3
] 2 2 i < T 3 rq il Jary
h v=3a" L4+ b= b. 48 min 91. 95 X 10 "; answers will vary 93. 9 95, 2
Ay

" . a. —— =0.3842,0.056, .003: ré growth seems
Exercises 4.2, pp. 432-436 97. a. Ay 0.3842, 0.056. 0.011, 0.003; the rate of growth seems to
L bbibyx 3.a;1 5. Falsefor [b| < 1and x» > x;, b"™ < 6" s0 be approaching zero  b. 16,608 «¢. yes, the secant lines are becoming
function is decreasing 7. 40,000; 5000: 20,000; 27,589.162 9. 500, virtually horizontal
1.581: 2.321: 221.168  11. 10,000; 1975.309; 1487.206; 1316.872 99. e 101. a. volume of a sphere  b. area of a

13. increasing 15. decreasing triangle ¢. volume of a rectangular prism

d. Pythagorean theorem

Exercises 4.3, pp. 445-449

1. log,x: b; b: greater 3. (1 0]“() 5. 5;answers will vary 7. 2' = §

9.7 '=5 1.9"=1 1.8 =2 15.2'=2 1.7 =4
17. 19. 10 = 100 21. " ~ 54598 23. logi64 = 3 25. logy} = —2
27. 0 = log,1 29. log:27 = —3 3L log 1000 = 3 33. loggls = —2
35 log8=1 3 logl=7 39.1 4.2 43.1 45 "
47. -2 49. =2 51. 1.6990 53. 04700 S55. 54161 57. 0.7841
; 59. shiftup 3 61. shift right 2, up 3
= W ¥
21. -axis 23 up 3 .
F
63. shift left 1 65. reflect across x-axis, shift left 1
" K.
25 al
1
-

Page 26 of 96



Algebra and Trigonometry, 2nd Edition, page: 1246

No part of any book may be reproduced or transmitted by any means without the publisher’s prior permission. Use (other than qualified fair
use) in violation of the law or Terms of Service is prohibited. Violators will be prosecuted to the full extent of the law.

Coburn: Algebra and Student Answer Appendix Chapter 4 © The McGraw-Hill
Trigonometry, Second Companies, 2010
Edition
SA24 Student Answer Appendix
67.11 69. VI 7LV 73. xE€(—o0, —1)U (3, 00) 75. x€ (3, 00) 101, x =2 + V3, x = 2 — /3 is extraneous
7. x€(-3,3) 79. pH=4.l;acid 81. a. =47 b. =49 n231 5 In 128965 2
83. abour 32 times 85.a. ~2.4 b. ~12 S§7.a 20dB b 120gp  10%-x¥ =7 om — Zir = 07968 105y = 75 T+ e = 31038
89. about 3162 times  91. 6,194 m 93, a. about 5434 m In?2 In9 —1Ins
b. 4000 m 95, a. 2225 items  b. 2732 items  e. $117.000 W7 x=——"—7x=17085 109 xr=_-———"-—x=05753
Y 5 AR . In3 —In2 2In5 -9
d. verified 97. a. about 58.6 cfm  h. about 1605 f*  99. a. 95% c_
b. 67% e. 39% 101, =4.3;acid 103. Answers will vary. a. 0dB ]n(”
=g i o kA oS
b. 90dB ¢ 15dB d. 120dB e 100dB f. 140dB 105. a. HLlemaed: 1. —k ek S5

=3 -5 115. a. 30fish b. about 37 months  117. about 3.2 cmHg

b, 2 . DxERRyER
2 i 119. about 50.2 min 121 $15.641 123. 6 hr, 18.0%
125. M, = 5276 tons 127. a. 26 planes b, 9 days
129. a. logy + log,5 = 2.7268 b, logyd — log,5 = —0.203
c. 2log,5=29298 131.a.d b.e eb df ea fc
133, ¢ = 0.69314718  135. a Yo = 30t 2= = glowar =
(gef)) =logs(3* ) +2=x—2+2=x
109. x € (oo, —5); f(x) = (x + S)x — 4)* = x* — 3x* — 24x + 80 b (fog)x) =MD" L = glot =y
ee N =me ' +1=x—-1+1=x
xln2 In2° X
Mid-Chapter Check, pp. 449-450 1Yy ot madly -
. . i B e
Lai=logn® b i=logu23 2. a8 =3 h 1296"%=6 4 Tl;" ! Lf’i e M
3.a.0=5 b.b=3 dax=3 bhb=5 5 a $71,191.4] L R ISR Je s IR =00h

b6y 6 Fx)=4-5+2 T f i) =(x— 17 +3.D: 139. Answers will vary. 141. b 14,

v € [1, 00); R: y € [3, co); verified 8. a. 4 = loga81, verified
b. 4 = In 54.598, verified 9. a. 27° = 9, verified b ¢! = 4.0552,
verified 10, =7.9 times more intense

Reinforcing Basic Concepts p. 450

Exercise 1: about [58 times Exercises 4.5, pp. 475-480

Exercise 2: about 501 times 1. Compound 3. Qpe ™ 5. Answers will vary. 7. $4896 9. 250%

Exercise 3: about 12,589 times 11. 8215247 13. 525yr 15. 80% 17. 4yr 19. 16yr

Exercise 4: about 398 times 21. §7561.33 23. aboutSyr 25. 7.5yr 27.no 29. a. no

Exercise 5: about 39.811 times b. 9.12% 31. 79yr 33. 75yr 35 a.no b. 94% 37. a. no
b. approx 13,609 euros  39. No: $234,612.01 41. about 7 yr

Exercises 4.4, pp. 462-466 43.23yr 4S.m no b §30225 47 =2 F pop=-A

pr 14 rt

1 1(A)
i
r o)

1. ¢ 3. extrancous 5. 2316566275 7. x=129964 9. x= L1778
11 x=2200 13 x=1260 15 x=47881 17. x= —3.1079

232 ¥
19.x= -1 S rm—L12l 2Lox= e 4= 103919 B r=n ') bt T SLdegymg
0.75 n m(l Lo
s o4 s "
23, x=5-10"",x= —127828 25. x = 5 | (Qm)
|
= 21— 14 ol 2 — y ‘N
ESELIAL 2T In(2y ";‘) 29. log( — 1) 31 logA boi=—27 o S0074 55 a 578% b OL6THr ST, 0.65¢
X X — r
33. log| 35. . In{x — 2) 39, log,42 .
3 1"‘-‘(_. T L) > '“( % ) Mo dne—=2) W:ilomd 59. 816yr 6L about 12.4% 63. $17,027,502.21 65. 7.93%
41 logs(x —2) 43 (v +2)log8 45. (2r— 1)In5 47. Llog22 67. 2548.8m 69, Plx) = ' — 4 + 6 — A — 15
49. dlogs3 51 3loga +logh 53 Inx+ blny 55 2Inx — Iny
57, Ylog(x — 2) — log x] Summary and Concept Review, pp. 480-484
§9.In7 +lnx + 33 — 4x) —In2 — 3ln(x — 1) i
In 60 I 152 Lno 2no 3ves 4 f 'x)= 5 5 =vVe+2
61— 2104076884  63. L 3.121512475 ) :
In7 In5 6 W=+ Lx=0
log 173205 GRS B log 0-115_ 7. fx):D:x € [—4, 00), Ry € [0, 00); f (x): D:x € [0, 00),
log 3 log 0.5 RiyE[—4,00) 8. f(x):D:x € (—o0, ), Ry € (—00, 0);
5 ) lﬂll(-\J_ (5) = L4650: F(15) = 24650: f(45) = 3.4650: Fx) D (—oo, 0e), Ry € (—o0, 0e) 9. fix): D:x € (—oa, 00).
- f) = ogayf13) = 14650 f(15) = 24650;/(45) ~ 34650; Ry € (0, 0a) f\(x): Dix € (0, 00), Ry € (—oc, 00)  10. a. $3.05
outputs increase by 1; f(37 - 5) = 4.465 b f7N) =5 £1(305) =7 e 12days
) 1L 12. i 13. 3
T h(x) = — o h(2) = 0.3155; k(4) = 0.6309; h(8) =~ 0.9464; 1 e e
log(9) 6 &
outputs are multiples of 0.3155; #(2°) = 4(0.3155) = 1.2619 : e Eh- :
73 x=32 75 x=64 7. xr= 20, —5isextrancous FEi I, e,
79, x =2, —Sisextrancous 8L x=0 83 x=13 85 x=1} - *
- 5 r
87.x=% 89. x="42 oL x="—H . ;
9 14.2 15. -2 16.3 17. 120y 18.32=9 19,57 =%
93 x = 2; —9isextrancous 95. x = 3¢’ — L x = 5975661077 20, 7 =43 20 logg25 = 2 22, In0.7788 = —0.25
97. no solution 99. r = —;; —4 is extraneous 23. logs8l =4 24.5 25 —1 26. i
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27. ; 28 29. Strengthening Core Skills, p. 488

ke

5

i
4 .

1e Exercise 1: Answers will vary.

{1

i

e Exercise 2: a. log(x” + 3x) b In{x’ —4) e log; 5
b iign ] b wm Kebrtlfa 441400 Exercise 3: Answers will vary.
1 o Exercised: a. xlog3 b. S5lnx ¢ (3x—1)In2
) : i
30. x E (-0, 0)U(6,0) 3L xE(—3,00) 32 a.479 b 107} C lative Revi hapt 1-4, pp. 488-489
Boax=e? bhx=10"" c x=In98 d x= L|ag7 Lax=2x7 3. (4+5i) -84 +5)+4l =0 5 f(gx)) =x
Ind In19 2 2{(f(x)) = x Since (/o g)(x) = (g °f)(x). they are inverse functions.
n n
Moa x= o FN2T6 b 2=y =62938 7. a. T(1) = 4551 + 2645 (1991 —syear 1) b. % = ? triple births
e xr= d x=  x=00639 35 a In42 increase by 455 each year ¢ T{6) = 5375 sets of triplets,
3 ’ ) T(17) = 10,380 sets of triplets
b. log,30 e In(} 1) d. log(x’ +x) 36 a. 2log9 b 2log4 9. Dixe[—10, ), Ry € [-9, x)

e (2e—1)In5 d. (3x+2)In10 37 a Inx+ jlny
b.ilnp+ Ing e 3logx+%logy — Slogx — 3logy

h(x)T x € (=2, 0) U (3, se) h(x): x € (0, 3)

. log 45
d. logd +3logp +4ilogg —3logp —logg 38. a. — = 2215
log 6
log 128 24 2
EIE a7 o M2 g0y g B2 g5y . I
log 3 ltnlﬁ In5 5 11 x = 3, x = 2 (multiplicity 2);x = —4 13, V¥ =
¥xr=p3 0.x=3—1 4.x=1773 42 r=638 .
43. x=5; s extraneous 44, x = 4.25 45, a. 17.77% 5.2 fy=—"— h e fUf) = x
b. 23.98 days 46. 38.6 cmHg 47, 18.5% 48, Almost, she needs
84215 more.  49. a. no b, $26893 50. 55.0%
Mixed Review, pp. 484-485
1a 230 otk Bo—15 e 3a 2log,20 b 005K .
s ) - 4.9069 = Gl R Rind e 17. x = 5, x = —6 is an extrancous root  19. a. =88 hp for sport
e (x—3)In2 wagon, ~81 hp for minivan b, =3294 rpm
5. 1. 9. a 5 =625 €. minivan, 208 hp at 5800 rpm

MODELING WITH TECHNOLOGY Il
Modeling with Technology E. i pp. 495-502
Le 3.a 5 d 7 linear 9. exponential 11. logistic
13. exponential

15. As time increases, the amount of radioactive
truly reach O or
become negative. Exponential with

b "% = 015 e 107 = 0.1 % 11 a. x E[1 o).y € [2.00)

bog ') = (x— 2P + L,xE[2 00y E[1,00) e. Answers will pscs butrwill

material de:

. N 9, Vix _ i
vary. 13.6+log2 15 3 + 7 17. 1~ 63 x 10 b < land k > 0O is the best choice. .
19. 1.6m, 1.28 m, 1.02 m, 0.82 m, 0.66 m, 0.52 m y = (1.042)0.5626" gl iz s
17. Sales will increase rapidly, then level off as the : i
Practice Test, pp. 485-486 market is saturated with ads and advertising becomes.
L 3" =81 2 logs5 =1 3. 3logyx + 3logy — log,z less effective, possibly modeled by a logarithmic function.
a2 s v = 120.4938 + 217.2705 In(x)

4. log,” \, T S.x=10 6.x=—_ 7.268 8 —124 b SR e a1 .

Vp 3 1+ 1020700

11. a. 419 b. —0.81

s

“ logistic
25 575 27. 684
—274 + 13.51nx
a.921b b.29days ¢ 3481b

21. 495 23 6

12. fis a parabola (hence not one-to-one), x € |, y € [ =3, ca); vertex is _
k 29. logarithmic, y =

at (2, —3), so restricted domain could be x € [2, &) to create a one-to-one
function; £~ '(x) = Va + 3 + 2, € [3, 00), y € [2, ).

Boa=1+"7% 14 x= 1 r= —Sisextruncous 15 =S5yr

16. 87yr 17. 19.1 months 18, 7% compounded semi-annually
19. a. no b, $54.09 20. a. 10216 b. 19 weeks
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31. logarithmic, y = 78.8 — 103 Inx 49. quadratic, y = 1.18¢* — 10.99x + 4.60;
3 a. 51000 b. 1977 ¢ 30400 moenth 8§

o 222.133
. logistic, y = ——————— 3
ogistic, y 1+ 322800 “F% about 55

million, about
184 million,
about 214
million; 2014

. exponential, y = 50.21(1.07)"
¥ a. 86,270 b, 272511 e 1990

Fea

35. exponential, y = 346.79(0.94)" 53. 75 pow gression,

: a. 155142 b. 78,548 c. 1993 — a.y =%, 95 AU;

Fi:LisLE " b 84.8 yr
0 15
a
37. quadratic y = 0.576x" — §.879x + 394
5 i a. 360 million  b. about 513 million nw=11.86 Y=E2
T4 «. from 1984 to 1990 0
L1 a. power regression, y = 58555.89(x %),

b. about 295 rodents  ¢. about 17 predators

¥ =0.555x + 165.308
a. 224 million  b. 264 million . 2010

57. linear, W = 1.24L — 15.83, 325 Ib, 35.3 in.

41. linear, P(f) = 0.511 + 22.51, 2005:
40.4%. 2010: 43%

w
=

logarithmic, C{a) = 37.9694 + 3.4229 In (a),
about 49.3 ¢m, about 34 mo

43. linear, v = 509.18x — 7.96: about $6100;
the next July (x = 19.7)

£ 6 810
Moih

45. exponential, v = 103.83 (1.0595)"
v a. 220 b. The 22nd note, or F sharp
¢. frequency doubles, yes

Muder

47. exponential, y = 8.02 (1.0564)
$41.59/mo, $54.72/mo
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CHAPTER 5

Exercises 5.1, pp. 513-518

180°; less; greaterl. 3. r, 370, radians

y. 7. a. 77.5° bh. 308" 9. 53° 11. 42.5°
13. 67.555° 15. 285.0025° 17. 45.7625" 19. 20° 15’ 00"

21. 67°18'25.2" 23 275° 19" 48" 25 5°27'9" 127. No,

19 + 16 < 40 29. 69° 31. 25° 33. 62.5m

35.41V2 ft = 58ft + 10ft = 68 ft 37. —645°, —285°, 4357, 795°
39, —765°, —405°,315%, 675° 41, s =980m 43. f = 0.75 rad

1. Complement
5. Answers will

8
45 r= 1760 yd 47, s = —:Tm. 49. 4 = 0.2575 rad

S r=94km 53 A=1156km* 55 #=0.6rad
§7.r=3m 59.0=15rad:s =75cm;r=35cmA = 1875cm’
6l. ads =43m;r=10mA =215m’
63. : % s = 72 mm; r = 24 mm
T =
65. 2mrad 67, Emd 69. 6 rad 71 —;E.-Jd 73. 04712 rad

75. 3.9776rad 77. 60° 79. 30° 81. 120 §3. 720° 85. 165°

@
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87. 186.4° 89. 171.9° 91. —143.2° heotv =hcotu — d

93. h=T706cm;:m=376cm:n = 1324 cm d = hcotu — hcotv
95. 960.7 miapart 97. a.=303m"~ b.=80" ¢ =1Tm d
99. a. l.5wrad/sec  b. about IS5 mithr b= ot — coly
101. a. 407 rad/min b. - fifsec = 0.52 f/sec ¢. about 11.5 sec 91. a. approx. 3055.6 mi  b.approx. 9012.8 mi  c. approx. 7 hr, 13 min
g 93. a. local max: (=5, 2), (2, 3);
local min: (=2, —1). (=7, =2), (6. —3)

103. a. 1000m  b. 1000 m

1000v2m = 14142 m

L b. zeroes:x = —6, =3, —1,4
e v (=5, - U2,6): T xE (-7, -5 U(-2,2)
1000w 5 (1000 4. 10) > 0ox € (-6, =3) U (-1,4);

T() < 0:xE[=7,=6) U (=3, —1)U (4,6]
95, d = 5374 in.
D= 6582 in

1000w
105. 502 or about 70.7 mi apart :
107. a. =50.3°/day; ~0.8788 rad/day b. =0.0366 rad/hr ¢. =6.67 mi/sec Exerolas B:3, pp. 538-541 _
109. Answers will vary. 111, a. =192yd b. =86.7 rpm 1. origin; x-axis 3. positive; clockwise 5. Answers will vary.
L ) 7. slope = V3, equation: ¥ = V/3x.
3. =B14% 115 y=(x —2)° — 4 V3 1
4 sin 60° = —=, cos 60° = 5-tan 60° = V3

Exercises 5.2, pp. 525-531

QIAIL;
1. # = tan 'x 3. opposite: hypotenuse
5. To find the measure of all three angles and all three sides
7.sinf = cscf = Hsecd =K and = Fcotd =35
9. cosf = 1 sec =¥ cotd = Msing = Hesco =8
1L sind = st tan @ = 4 csc @ = 225, cos § = 523, secd = 23
13, 15. - 3 3
Angles Sides Angles Sides (4,3):sin@ = 5: (—4, —3):sinf = —5
A=30° | a=%cm A = 45° a =99 mm 4 4
B=60° | b=098v3iem IB=45" | b=199mm cost = cosf = —¢
C =90 | c=19cm €=90° | c=099v2mm 3 3
17 1 tan @ = 7 tan § = n
Angles Sides Angles Sides QUIQIV:
A=22" [ a=14m A=32"| a=356mi
B=068" | b=3465m B =58 | b=389 mi
C=9°" | ¢=313Tm C=90° | c=10.57mi
verified verified
2 [ Angles | Sides
T3 = 1 = 1
A= 65 | gm G25mm | (=3, V3)sing = 3 (3, —VA):sing = —
B =25 | b= 29144 mm = A
C=90° 689.61 mm cos = 7-\/2— cosf = —=
23. 0.4540 25. 0.8391 27. 1.3230 29. 0.9063 31. 27° 33. 407 1 1
tanf = — tan fl = —
35.409° 37,65 39. 447° 41, 202° 43 184° 45, 4627 = Vi & Vi
47. 61.6° 49. 21.98 mm 51. 3.04mi 53 177.48 furlongs : 15 17 8 17 15
55. They have like values. 57. They have like values. 13. sin# = 17 65¢ i 15 <08 A= 17" %€ G= 3 an L3 3
N ; LVIVENEL o 2VE
§9.437 61217 63, S m oo VAL TG cotd =
65. 6+ 2V3 67.7+4V3 69, 0=110°8=239° y=1451° 21
71. approx. 300.6 m  73. approx. 1483.8 ft 75. approx. 118.1 mph 155 4in g 29 it
77. a. approx. 250.0 yd  b.approx. 351.0 yd . approx. 23.1 yd o
79. approx. 1815.2 ft; approx. 665.3 ft  81. approx. 386.0 £} S 20
83. a.875m b. 1200 m T V)
i 5 m: 36.1° Lsin@ = ——,
€. 1485 m: 36.1 875 m 2
2
secll =" tanfl = —1,cot = —1
1200 m V2
85. approx. 450 ft  87. a. approx. 20.2 cm for each side b. approx. 35.3° 19, sing = 1 oscf =72 cosh = 3
; .8 50 8 5 2
89, cotu =" 2 1 _
h sec@=—=tanf = — cotd = V3
x=hcotu V3 V3
il 4 V17 1
coty =" d 2. sinfl = ——, csc B = cosd =—
h 17 4 V17
hootu —d chs ERT B L,
mlr—"i sec il = \.l?.l.mf)—:imlf.i—_1
d
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23. sinfl =
secf = —
25, sinf = ——, cscf = ———, cosf = ——,
Vel 6 V6l
—Vel —6 =5
sec § = tan f = Lcotf =
5
/21
27. sinfl = X =008 8= ——=
2v3 a1
— = =1
sec = V21, tand = —2V5, cot @ = =
2Vs
29. x=0y=kk>0r=|kk
90" = * cos 900 = L tanoor = £
sin = s = o tan =
s5in 90° = 1, cos 90° = 0, tan 90° is undefined
ese 90° = 1, sec 90° is undefined
cot 90° = 0
31. 60° 33, 45° 35, 45° 37. 68”7 39. 40° 41. 1167
43. QI 45. QU
47, sinfl =
49. sinf = '_ﬁ
-V3
SLosinf = ——icosfl =
2
1 -V 1
53. sinf = —gices 0= 2 tlanf = v
-3 4
S5.x=4,y= -3, r=50QIVisint = —q—,ur f= cosfl = ;
P T .
secll = —tanf = —— coth =
sec o Rk 3
7. x= —12,y = ~35,7 = 37, QL sin § = —22, ese 8 = —o0
« X= Y= A, r= 30 s e }T-LM- = 15
B = e B e S oL
cos = 37 » SeC = 12 an i IZ.L(J = 35
- 1 V2
§9. x=2V2 v=1,r=3QLsing = 5o ose #=3cosfl = 3
3 1 P
secf=_———tanf = _——= cotfd = 2V2
2V V2
6L x=—VISy=~7r=8Qlsing = — . csch = —
—\V15 3 Vis
CH = sec = ,tanf = ——, cot = ——
cos 3 L sec an VT ol F]
63. 52° + 360"k 65. 87.57 + 360°%k 67. 225° + 360°%
69. —107° + 360°% 7L ﬂ =1 V3 73 L \_f’ !
. 1 -3 g 2 - 23
75, 5in0 = ——cosf = —— tanf = V3
. -3 1
77. sinf = - 2 - cosfl = 72-.un!} =3
-V3
79. sinfl = cosf =— " and =
-3
81. sinf = Lcos = = tan #f =
83. QIV. neg.. —0.0175 85, QIV, neg., —1.6643
87. QIV, neg., —1.5890 89. QI, pos., 0.0872
91. a. approx. 144.78 units® b. 53° ¢. The parallelogram is a rectangle

. ab
whose areais A = ab. d. A = 2 sin f

93.
95.

@ =60 + 360°k and 6 = 300° + 360k
@ = 240° + 360"k and # = 300° + 360°k

© The McGraw-Hill
Companies, 2010

97. 6 = 61.1° + 360°k and 8 = 118.9° + 360°%k

99. 0 = 113.0° + 360° and # = 293.0° + 360°k

101. 18907 90° + 360°k  103. head first; 900°

105. approx. 701.6°  107. 343.12in°  109. Answers will vary.
111. a. 12960° b. 125.66in. c. 15,080 in. d. 85.68 mph
113. about 555.4ft 115. y = —3x + 2

Exercises 5.4, pp. 550-555
v
L. x y;origin 30 a0y,

7. (<06, —08) 9. (= u)
e TR
15. (~0.9769, ~0.2137) 17, (—09928, 0.1198)

v ,,,)(}-’3 t)(\ al)
2 2 2°2/\ 2
-V -5 (,m- ,5)(}-'17 ;)
6 6 6 ‘6/\ 66
23. (—0.3325,0.9431), (—0.3325, —0.9431), (0.3325, —0.9431)
25. (D, 9'331 0.1121), (—0.9937, 0.1121), ( 0.1121)

secr;csci; cotr 5. Answers will vary.

i (\,’IT 5) - —V11 \_/3_}
"\ 66 ( 4. ¥ 4

1 V3Y, _ T 2
27. E'T)“ on unit circle  29. 1( )
e T (-V2 v?) o T (Vi
( 2 '3) R E\ T 33'6'(2 2
Vi -v2 -V VI -v2
2 2 2 "2 '
—= 3.a -1 bl 0 do
S R - B 2 B B R
z T g g%y Vg #g
V3 "
h. 2 43. a. 0 b. 0 c. undefined d. undefined
45. sint = 0.6, cos¢ = —08, tant = —0.75,csct = 1.6, sect = —1.25,
cott=—13
47, sinr= —{j,cos7 = —j5,@anr =y, cser = —p3,se00 = —%,
cott =3
Ve T
11 5 /11
49, sint = ,COSt=— tanf = L CSC [ = sect = :
6 5 5
511
cott=——
11
V2T —V21 V21
5L sint = i L esC =
2
sect =
; -3V
53, sinr = 2V2 cscr = 3
4
sect =
3 3
i /3. ese -
55. sint = 3 > Joeser=—5 Lsect =2,
V3
cotr = —
3
V2 2 p
57. sint = R cosf = tan{ = —lescr = V2 sect = —V2,
cott=—1
59. QL0O.7 61. QIV,0.7 63. QL1 65 QIL 1.1
27 T 27 ar:
67. QI —04 69. QIV, —3.1 71 T 73. T 75— 71,2
& 6
37 S T 3T 3w 5w ; 4
7. BL DS 83 S5 T8 8507 87.a GHnEkd

89. 23416 9L 1.7832 93. 35416
95 a (LG D+ =+ 18 =

COS 5
cost =5,

160
160 =1

dosect =4 cotr =7

psint =

Page 32 of 96



Algebra and Trigonometry, 2nd Edition, page: 1252

No part of any book may be reproduced or transmitted by any means without the publisher’s prior permission. Use (other than qualified fair
use) in violation of the law or Terms of Service is prohibited. Violators will be prosecuted to the full extent of the law.

Coburn: Algebra and Student Answer Appendix Chapter §
Trigonometry, Second
Edition
b (H%1 2= lising =34,
cost = i cott = 33
12 35 144, 1225 _ 1360
e (.55 1) =i+ 15 = g = Lisint =33,
E5) B
cost =iz, tant = C1 = 34, 56CT = 13, €001 = 33
9 a0 (942 L 40y 81 1600 _ 1681 . 10
dGnan DG + G = e Foien = gen = Lising =3

] !
cost=Ftant =4 cscr =

97. a.5rad b.30rad 99, a.5dm b. =6.28 dm
101. a.25AU b. =628 AU 103. yes
105. range of sin rand cos ris [—1, 1]

11 - ar 9
w: SEC = "5 colt = g5

107. a.2t =22 b.QI c.cost=035 dNo
3
109. a. 4 = 10 b. midpoint: (1, =1) ¢ m = ;
1l a. x=—-6,4 b.x=24
Mid-Chapter Check, p. 555
1. a.36.11°N, 115.08°W b. 2495.7 mi
) 1 -2
2. 0 =43;A=800cm” 3. a -
V3 2
4. a.=1.0353 b. =8.9152
-2 —32 -3 .
5. y=—sinfl = — cscfl = — cosf) =
= 3 2
V5
tan f = cotfl = T

A%
6. 221.8°, 38711 7. b=7TV3cm,c = ldcm
8. approximately 367 ft 9. a. QIV b. 27 — 5.94 = 0.343 c.sint, tant
10. approximately 3 ft 5.6 in.

ing Basic C pts, p. 556

L (-3 %, cosr = —

negative since x < 0

3. QIV, negative since v < 0 4. QLcost =4 sint = ¥4 =7

Exercises 5.5, pp. 568-573

1. increasing 3. (—oo, o0). [—1, 1] 5. Answers will vary

7. ! ¥y =Ccost?
T -1
T V3
6 T2
5 V2
4 T2
dar 1
3 2
37
? 0
S
3
I
i
e
6
2
9.al b.V eIV d1 el
11.

© The McGraw-Hill
Companies, 2010
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15.
oA
19. |/ 2 (A= LP=m
S Wi
AR
o T 18
R V5 556
i _.[ i

23, Al=08,P=m 25, |Al=4,P =47
39. 4| =3,P=mf 4. P=dmh 43 [A| =3P =5mb
45. P=1j 47. A|=4,P=d 49. y = —;cos(8)

2
5Ly = —02ese(3r) 53 v=6 rm( ﬂf)

3

im Im
55. red: y = —cosx:blue: y = sinx; x = Tn 7
57. red: y = —2cos x; blue: y = 2 sin(3x);
3w 3w 7w 1lw Tm 15w
A gE i g va g

59. cosr = H3, (15,112, 113)
6l.a 3ft b SOmi c b= I,ﬁcm( ”,\]

40

T

63. a. D= 74"‘0”(1—’:) b. D =386 ¢ 727
65. a. D = 15 cos(m) b. atcenter e¢. Swimming leisurely.
One complete cycle in 2sec 67. a. Grapha bh. 76 days c. 96 days

69. a. 480 nm — blue b. 620 nm — orange
71. 1 = 30 sin(507), I = 21.2 amps
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73. Sincem = —M, 0; ~ T o
avg. value = 3; shifted up 3 units; 49. y=52 lan(—&,\')‘. P = 12; asymptotes at x = 6 + 12k, k € Z: using

avg. value = 1; amplitude is
“centered” on average value.

(3,5.2),|A| = 5.2: at x = 2, model gives y
madel g —3.002; answers will va
51.  Answers will v ¥ = 1195 tan #; P = 180°; asymptotes at
# = 90° + 180°%; |A| = 11.95 from (30°, 6.9 cm); pen is
= 12 cm long
53, a. 20mcm=628cm h. 80 cm;itis asquare

=3002;atx = -2,

~
5
=
g
Z
7
g
I
=
g
g
£

getting close to 207

7

i

200
. distance = A yd = 115.5 yd 4
¥ 4 a. no; =35° h, 1.05
79.a.3—4i bo—1+6i c.7—-3 d — €. Angles will be greater than 68.2°: soft rubber on sandstone
2 57. a. 567 units  b. 86.5° c. Yes. Range of tan 6 is (—o0, 00).
d. The closer # gets to 90°, the longer the line segment gets.

Exercises 5.6, pp. 582-587 59. [2,3] = = 7.1 mfsec; [3,3.5] » = 26.1 m/sec; [3.5,3.8] — ~ 128

1. mP= oY odd, —f1). —0.268 5. a. use Lf‘ﬂ m/sec. The velocity of the beam is increasing dramatically
B ot . sin s [3.9.3.99] — = 12,733 m/sec
b. use reciprocals of tan 1 7. 0, \/i 1, V3, und. 61. a. x-intercepts: (0, 0), (3, 00; y-intercept: (0, 0); vertical
3 3
9 16,0805 140712 11.a. -1 b V3 e —1d V3 asymptotes: x = —2, x = 2; horizontal asymptote: y = y
13. 4 I b. d. 3w 15. und., V3, 1, Lﬁ 0 b. -intercept: (—1, 0); y-intercept: none; vertical asymptotes:
4 4 V3 x = 0. x = 4; horizontal asymptote: y = 0
—137 357 597 @ |
17. 24 24 24 19. —1.6,46.78 21 10 o kEZ €. x-intercepts: (— 1, 0), (1, 0): y-intercept: (O, 75)‘. vertical
3 T iakkezZ asymptote: x = —2, slant asymptote: y = x — 2
-1z Tk
63. =737 hr

Exercises 5.7, pp. 596-600

1. y=Asin(Br+ C) + D.y=Acos(Bt + C) + D
3.0=8r+C <27 5 Answers will vary.

7. 8. 4| =50,P =24 b ~-25 c[l6, 104
9. a.(A=200,P=3 h-—175 e[L752.75]

T
11. y =40 xiu( -_-{) + 60
& 15

™ 3
& k 5 +12
3s. gy 13. y=8 am(m)r) 1

15 a. y = 5x|[\(%l> +34

39. e = 130am, 10:30 A

3! 17. a. v = —64 CO\(Z#)* 12.4
. b. €. =134 days
1 2 3
4. y= .mu( :) By= 2cu[( ;) 45, Z,2Z
2 3 88

47. about 137.8 ft
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¢, max = 1200, min = 700 Summary and Concept Review, pp. 601-608
d. about 2 yr 1 147613 2. 32°52'12" 3. 10.125 X 13.5 X 16.875

B
4. approx. 692.82 yd 5. 120° 6. ?rr 7. approx. 4.97 units 8. —

b3 | =

9. 5 =255cm. A = 191.25ecm® 10, r = 41.74 in..A = 2003.48 in”
11. @ =475 rad, s = 38 m  12. a. approx. 9.4248 rad/sec

21. P(r) = 250 m.[zw{; -2 75)} + 950; P(r) = 250 sinl b. approx. 3.9 ft/sec €. about 154 sec 13. a. A = 080 b. A = 64.3°
1 14. a. cot 32,6 h. cos(70°29'45")
23, |4| = 120; P = 24; HS: 6 units right; VS: (none); P 15. - 16. .
25. 4| =1L;P= 18: 2 units right; VS: (none); P1 4 Angles Sides Angles | Sides
27. |A| = 1; P = 8 HS:  unit right: VS: (none): PI: § = 1 < 3 A =49° a = 89in A = 43.6° a=20m
29. |A| = 24.5; P = 20; HS: 2.5 units right; B =41° b =77.37in B = 464° c=2lm
VS: 155 unitsup; PL: 25 = ¢ < 225 C=190° | e=11793in. C=90° c=20m
31 A| = 28, P = 12, HS: 3 units right; VS: 92 units up: PL 3 = ¢ < § 17. approx. 5.18 m 18, a. approx. 239.32 m b, approx. 240.68 m apart
33. |A| = 2500; P = §; HS: { unit lefi; 19. approx. 54.5% and 35.5°  20. 207" + 360°k: answers will vary.
V8: 3150 units up; PI: — = 21. 28° 19°, 30°
35y = 250 m(lfj +350 3.y = 5si[\(i’—; + ”—) +13 22, a. sin = 22 cscf = ok, cos =
: 12 .50 2 a7 35 37°
39. y=4 .,m( I:“f g :) +7 41 sec = - j tan ) =
b. sind = 71_ cscl = 7\(”“:930— 2_
V13 3 Vi3
V13 =2
sec ff = Jtan @ = cotff =

3 5
23 a. x=d,y= -3, r=50QIV;sinf = —g. csc = By

oo = Eesee =S fan = e ot
cos 5 see i 3c 3
; = —13
b. x=5y=—-12,r=13;QIV.sin# = ?.ncﬂ =
1 2 13 —12 -5
—7‘.&—*#—2171 cuer—f.accU—?[un!J— cm!.'—lf3
I ur - ¥ ¥ !
24. a. # = 135° + 130°k b. @ = 30° + 360°k or # = 330° + 360°%
A sin{Br) = A sin[(2mf )t
sin(B) ‘“'[‘] )] c 0=760° + 180% d. 6= —27.0° + 360% or § = 207.0° + 360°%
47. a. P = dsec,f= chdct‘.scc b. —4.24 cm, moving away 55 6 V13 E) ( V13 2) . VI3 g)
€. —424 cm, moving toward  d. about 1.76 cm. avg. vel. = 3.52 em/sec, ¥y 77 7 7 i 77
greater, still gaining speed v 3
T ) 26. sint = ———,cscl = ———cosi = —,
49. d(r) = 15 ms( '—'f) 51. red — Da: blue — A#, 4 A 4
4 4 V7 3
53. Dy y = sin[146.84 (2mm)]: P = 0.0068 sec; e
Gty = sin[392 (2771)]: P = 0.00255 sec T 2
55. a. Caracas: =11.4 hr, Tokyo: =9.9 hr 27, jand 0 28 =244 29. a.approx. 19.67rad  b. 25 rad
b. (i) Same # of hours on 79th day & 261st day 30, Ai — _\:P =
(ii) Caracas: =81 days, Tokyo: =158 days ;
N5
13 3
=0 BEsin((Z T/ 2EEIR-70_
3 -
0 365

L I L 13
1

57. a. Adds 12 hr. The sinusoidal behavior is actually based on hours

morefless than an average of 12 hr of light

Means 12 hr of light and dark on March 20, day 79 (Solstice!).

. Additional hours of deviation from average. In the north, the planet M A|=2P=
is tilted closer toward the Sun or farther from Sun, v
depending on date. Variations will be greater! i ;

59. QUI; 3.7 — « = 0.5584

I

. -2 V5
61, sum: —2, difference: 2i V5, product: 6, quotient: 3 ! 3
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36. ¥ = 0.75sin(6r) 37, y = dcsc(3mr) 38, green, red c. JAl: NA: P = 47 HS: none; d. [A: NA: P = 2m HS: §m the
T ) 1 2m 27 -
39. tan| o) = "lieot ;) Vi 40. 9 = 3= VS: none; PI: (—2r, 27) right; VS: none; PI: (—, )

43. 1.55 + kwradians; kEZ 44, 3.5860 45. = 151.14m .
Practice Test, pp. 609-610
. complement: 557 supplement: 145 2. a. 45° b. 30° e : d. :

46. y=352 L.m(j'.(} period = 12: 4 = 5.2; asymptotes x = —6,x = 6
12 . 30° + 360°k K EZ 4, a. 100.755° b. 48°12'45"

47. a. |A| = 240, P = 12, HS: 3 units right, VS: 520 units up 5. a.430mi b.215V3 = 372 mi
b, 6.
t sin ¢ cos [ tan ¢ csef sect cott
0 0 1 0 undefined 1 undefined
48. a. A = 32,P = 8, HS: 6 units left, VS: 6.4 units up v | ¥5 s | 23 gy | M3
b 2 3 3
M T ! V3 23
- —= -2 V3
& 2 3 3
.
%)
S_W o 1 -2 -2 1
13, 1 2
o Sm V3 1 ; 03 ~V3
49. |A| = 125, P = 24, HS: 3 units right, VS: 175 units up, 7; = 5 =y ] 2 3
¥ = 125cos| (1 — 3) | + 175 7 - . .
12 E’*I 1 V3 V3 > 23 3
3 3
50. A=75.P= ?” HS: (none), VS: 105 units up, 6 2 2 3 3
16 L. ) : -2l - -5
¥ = 75 sin| St 105 51. a. P(r) = 0.91 sin| ?J +1.35 7. secd = > sinfl = — 5 tan fl = AT
b. August: 1.81 in., Dec: 0.44 in cot il =
V21
1V —2v2V 1 8 1 2v2
" 3-(—) +(——)——+——l:'1,t—— ing= L tan 1 =242,
Mixed Review, pp. 607-609 3 3, e G § ot T el 3
1.a.A=10 b.D=15 c. P=6 d. fl4)=20 32 V2
i sect =3,e5c1 =" —,cotf=——
3r= 2‘” and 1 = ':” 5. 220°48'50" 4 4
% 3 ] 2
7. 12V2in 60V2 ~ 84.90n. 9. a. =2258ftar 225 L 9.6in. b m = 0.1505 rad/sec
28 112 5 :
9. arc length: R 29.3 units; area: 3 T~ 1173 units® 11, 86.915° €. 11.29 ftfsec = 7.7 mph
13 -8 17 15 10. Angles Sides
L sin @ = .sec @ =— cosf = 9
T T A=3 | a=s2cm
Pl v I ST | P B=57" | b=126cm
cse = 3 fan 6 = ls.u)l = 3 2 €= o c=150cm
< 7 . 5 T 17
17. a. |A| = 5; P = m HS:(none);  b. [A| = ;P = 4; HS: 1 unitright; 11. about 67 cm, 49.6” 12, 579m 13. a. 6 b. 3

] iy PLO =1 < 7 /S: e Pl 1 =1 < T
VS: Bunits down: PL 0= ¢ << 7 VS:(none); Pl: 1 =1 < § 14. 2. W(1) = 1&4\“{6’) 5
b. 433,000 gal; 249,000 gal
15. 2. DERRYE[-2,2],
P=10,14 = 2

19. a. 6 radfsec  b. 20(6m) cmfsec = 377 co/sec
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- P o - Exercise 2:
h.[),J#l[Zl 1)fork € Z, i 57 . 7 T ) ™I . 7
R:y € (=00, —1]U[1, + co). P = 2m 2= gy “aTe ST % T4a

Exercise 3:
a. nosolution b. 1= 1.2310,r = 5.0522 ¢ (= 6.0382, 1= 28966
d. 1= 19823, 1 = 4.3009

.. I)::+:[Zﬁ— )fork€EZ Ry ER P—T:

Cumulative Review Chapters 1-5, pp. 613-614
L. -5<x<3
3.

hyp = 89; # = 64°; 90 — 6 = 26°

. 3 -7 N -7 4
d. Cost = 4‘\I[\F— 4 an f = 3 ,8eCct = 7
SR S e —4V7 ot = =2 = =3V7
esel = —— = ooty =—m=—H—
17. 1260° ME T Vi1
W, g s il—‘ 3 R =
18. 2. Dir # (2k+ ) kELRYERP = 7. a. D:xE L.m).k;\-e 0, 00)
) b. D:x € (—0ca, =7) U(=T, T)U(7, x), R: y € (—00, 2a)

9. a. max: (—2, 4), endpoint max: (4, 0)
min: (2, —4), endpoint min: (—4, 0)
b, f{x) = 0:x €[ 4, 0] U {4}
S < 0xE(0.4)
e flahixe (-4, -2)U(2,4)
flodive(-2,2)
d. function is odd: f(—x) = —f(x)
1. = 11431t 13, ;

19.y=15 \in(:t - ’:) 4125 2008 (=4 bo¢=23 ‘“\
\ = 15. x = =9,y = 40, r = 41, QII;

9 . 40 —40 —dal 41
Strengthening Core Skills, pp. 612-613 cosf = 2 im 0= 2t 0= g 5 g:= g o8¢ &= W
Exercise 1: cotfl = i? 0 = 102.7%
0 z L% s L ; 3 o
t F3 4 3 2 17. § = 18m; A = 135m™ 19. y = E.\in(ir = 5) + 5
/ / 3 3
iy 0 lj \TZ % i 21 2.y = =2 m =, wintercept (0. ~2)
/3 2 !
cost=x 1 M M2 — 0
2 2 2
y /3
tant = = 0 Sl 1 V3 - )
‘ 3 25, about 6.85%
2 3 S T Sar
ol = e " i) 25
3 4 6 6 4
V3 V2oL )
2 2 2 0 2 2
~1 -V2 | -\V3 i -V3 | -V2
2 2 2 2 2
V3 V3
-V3 =1 0 — 1
3 3
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CHAPTER 6
Exercises 6.1, pp. 620-623
1. sinf;sec#:cosf. 3. one,false 5. —— "‘ ; Answers will vary.
7. Answers may vary; SELEIENE
sin x 1 secx 1 sin x
tan x = = s A =
¢ cxl oty cosx
9.1 =g — ta

1 =(secx+ tanx

o8 x

11, sin xcotx = sirx
s

T

cox cotx =

€08

s|

=cosx

sin’x

secx — 1

= esex

15, cosx (Sec X — COSX) = COS ¥ SECX — COS'X =

——— —cosx =1—cosTx =sinx
x

x(esex — sinx) = | — sin"x = cos™x

19. tan x(csc x + cotx) = tan xcsc x + tan xcot x =

sigr 1 SINT cos T 1 i
Cosx sl COST siaT cos X
21. tan’x ese’x —tan’x = tan’y (c

sin x cosx + sinx
cos x + cos’x

1+ sinx (1)L

- - = tan
cos x (1 +eosx)

l=secx+1

“r— 1) = 1: tan’x (cot’x) = 1

sin x {cos 1) sin x
t = tanx
cosx
SHIT) 1
= secx

3. =-
cosx +cosxsiny  (cos x)(1-

sinxtanx + sinx

-simx)  cosx
sine (tans——1) 5

tan x + tan’x
sin x sifrx cos x
= =cosx
sin xfcos x siat
(sinx + cos x)

tan x{1 +—tanx)

tan x

sin’x + 2 sinx cosx + cos’x

oS X

sin’x + cos’x + 2 sinx cosx

COS X

1 + 2sinxcosx

Cos ¥

=secx + 2sinx

31. n x)[1+ sin{—x)] = (1 + sinx)(1 - v} =1—sin’x = cos’x
(escx — cotx)cse x + cotx)  escy — cotiy 1
33 = = = cotx
tan x tan x tan x
sinx  cos’r +
- = =——=oscx
1 sin x sinx
"
cosx—1
B tanx sinx fanxcosx—sinxcscx  COST sinx—1
" esex cosx €SC X COS X cotx
——cos x
sin x
39, S eex secty —sinxesex  secly — 1 tanfy o
sinx secx SN X secx . Lapx
s x
cosx
sin +3/1 — sinx
4, ——=—— @ = g g SN
=V — sin’x N £n:;
21 29 29 20
47, sind = 29 tan @ = —Zn.am 8= 507 5€ .= 2 cotfl = Y
49. cosd L ind 15 ec 0 17 4 17 ot d ?
. cosf =—— sin@=—",secf =—"—,¢cscl=——_cotd =
¥ 17 17" 8 15 5
Al 5
51. cosf = L sinfl = tan ) = —,
25 2 x
T 9 13
=——secl = ————,
2V30 230

© The McGraw-Hill
Companies, 2010

/2

o g2 Y2 1 o2
55. sinfl = 9 maﬂ—*g.lmu—* 70

7
ese Bl = - S, cotd = —
4 4

V2

57. Answers will vary.

59. Answers will vary. 61, Answers will vary.

- 4(8m)* 7
63. 3. A= ml(n) b A= ) ml(f) =64m’. 1 = 64m’
4 n 4 4

= 119.62 in*

65. cos’x = (cos x)(cos’x) = [cos x)(1 — sin’x)

67.
69.

v+ tan'y = (tan x)(1 +

ecx — 4)
= (sec x — 4)(1a
= (secx — 4){;
cos”x sin x — co
= (1= sin*x)(sinx — 1)

= (1 +sinx)(1 —sin x)(sinx—1)
=(1+sin x)(1— sin x)(—1){1—sin x)
= (=1)(1 + sin x)(1 — sin x)*

1)

. Ysinx— 1)

tan’x) = (tan

v)(sec?y)

x — d)isect — 1)

73 8. A= rvr"ldrl(z) b. A=4-4° mu(g) = 64m’
n

R 1+ myms
c. A=5145m” 75 and =

My — My

81. about 1148 ft

Exercises 6.2, pp. 627-630

1. substituted 3. complicated: simplify: build
5. Because we don't know if the equation is true. 7.

I —cosx
9. cosx 11 =
sin x
: ) 5 Sin,
13. cos™x tan"x = cos™¥
[
= sinx
=1 — cos’x
S x cos x
15. tanx + cotx = e
cos x sinx
sin’x + cos”x

cos x sin x
1

€0s X sinx

17. cscx —sinx = ——

77. 0 = 45

I + sin x

COs X
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1 sin @ 31. sin“x{cot’x — ese?x) = sin®x cot’x — sin’x ese’x

19. sec ¥ + tand =
cosfh cosd

1+ \*M
cos
(1 + sind)(1 — sin @)

T cosd(l

33. cos xcotx + sinx = cos

I — sil
cos 01 COsX
= + sinx
cos sin x
cosB(1 — sing) _ CosT + sinx
cos f sinx
1 —sing L
1 —siny (I —sinx){l + sinx) st
21. = = Cscx
€os X cos x{1 + sinx) 1
— gin? —(sin x)(cos x)
P L 4 sec x cos x n
casg| 17 sln.t) T cotx + tan x cosx  sinx
cos’x . (sin x)(cos x)
=_— sinx  cosx/
cos(1 + sinx)
3 sin x
COSs X e 9 3y
Ex Cos™x + sy
I + sinx
3 ) sinx
cscx  cosx  cselx — costy =
2. - :
€OSX  CSCX €OS X CSC X
esc’x — (1 — sin’y)
008X ———
SN x
cic".\ — 1 + sin’x
cot x 1 1 sin x
2 39. ==
cot’x + sin"x escx —siny  (escx — sinx) sinx
cot x sin x
2 sin x sinx sinx(1 — sinx) — sinx(1 + sinx) 1 — sin’x
I +sinx 1 —sinx {1 + sin x)(1 — sinx) sin x
sinx cos’x
sinx 1
COS X COS x
N = tan x sec x
= —2tan’x g1, Ltsinx (1 + sinx) (1 + sinx)
4y, CoLx col x x) — cotx(l + cscx) Tl —sinx (1 —siny) (1 + sinx)
" 14+esex 1 —escx (1 + escx)(l — escx) I + 2 sin in2
£OEY — COLYCSC X — COEY — COLXY esC ¥ =
1+2
1
= cos™x cos™x
=sec’x + 2tanx secx + tan'x
= (secx + tanx)°
- = (tan x + secx)®
cost — sinx  (cosx — sinx) (cosx + sinx)
2 I —tanx (I —tanx) (cosx + sinx)
= Frv {eos x — sinx)(cos x + sin x)
goax =
=2secx
s 3 cos x + sinx — sinx —
secT) cPr 0s X
5, SECX _ secx ¢
1+ coy  csclr (cos x — sin x)(cos x + sinx)
1 sil
3 cosx| 1 —
COs "X cos’)
1 (cos x — sin x)(cos x + sinx)
cos x(1 — tan®y)
Snx 208 x — sin x)(cos x + sinx)
CO%X cos x(1 — tan x)(1 + tan x)
= tan’x
(cos x—sinx)(cos x + sin

(cos x—simx)(1 + tan x)
cosx + sinx

1 + tan x
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tan x — cot x

47.

49.

53

n
0

59.

tan’y — cot’x  (tanx + cotx){tanx — cotx)
(tan x — cot x)
= tan x + cot x

€os x sin x
1

€0s X sinx

1

€os.x sinx
= SeC X CSC X

= CSC X SeC X

cos x

cot x sin x (cos x)(sin x)

cotx +tanx cost  sinx (cos x)(sin x)
sinxy  cosx

cos’x + sin’x
T
=1 — sin’x
sec’y — tan®y  (sec’x — tan’x)(seciv Atar’y)

(sece+—tan’x]
= sec’x — lan’x
=1

cos’s — sin®y  (cos"x — sin“x){cos x + sin"x)

sec’r + tan’x

COS™X

(sec x + tan x)* = sec’r + 2 secxtanx + tan’x

sin"x

1 2sinx
1455 A AL

cos’x  cos’y

cos®x
(1 + sinx)®
cos’x
(sinx + 1)
cos’x
cosx  sinx | esex cos’xsec x + sin’xsecx + csc.x sinx cos x
sinx cosx  secx sin ¥ cos x sec x

sec x(cosx + sin®x) + (1)cos x
sinx(1)
secx + oS x

sin x
sin*x — cos®x (sin’x + cos®x)(sin’x — cos®x)

(sin x + cos x)(sin’x — sin x cos ¥ + cos’x)
(1){sinx +-eosT)(sin x — cos x)

-3 ]

sin"x + cos'x
(sinx=-eosT)(sin’y + cos’x — sin x cos x)
sinx — cosx

a. d* = (20 + xcos
= 400 + 40x cos # + x'cos'd + 400 — 40 xsin # + x’sin°0
= 800 + 40x(cos @ — sin @) + r*(cos’d + sin’f)
= 800 + 40x(cos # — sin @) +

© The McGraw-Hill
Companies, 2010

b, =422 ft
61. a. h = Veotx + tanx;
=376
cosx  sinx
b.ocotx +tany=———+ ——
sinx
cos’x + s

sinx cos x
1

sin ¥ cos x

= CSC X SEC X;
h = Ve SEC X
h = 3.76; yes
63. D* = 400 + 40x cos § + »*
D =405 fi
65. sina = cos#  67. Answers will vary.
69. (sin’x + cos’x)® = (1)* = 1
7L sini = ].w.w = VT.lunl ==
4 4 V7

73.

Exercises 6.3, pp. 635-639
1. false; QII 3. repeat; opposite
VI - Ve V- Ve
4 ! 4

5. Answers will vary.

Ve — V2

11. a. cos(45° + 30°) = cos 45° cos 30° — sin 45° sin 30° =

b. cos(120% — 45%) = cos 120° cos 45° + sin 1207 sin 45° =
= o = i
-V2+ V6 _ Vé-V2

4 e B
casey 52, 55,218 s gonn i sl
13. cos(50) 15. 5 17. % 19. sin 33° 21 cot 5
23. m(? ok U) 25, sin(8x) 27. an(36) 29. 1 3L V3
3
L T3S0 VB VE o VeV
s 97 T 4 cTa
1 3 =
39, ———=—= 41. -3
V3 3
o o B
43. a. sin(45° — 30°) = sin 45° cos 30° — cos 457 sin 30° = —

b. sin(135" — 120°) = sin 135° cos 120° — cos 135° sin 120°

-(5)=)-(300)

W
=N Ve
4 4
Ve — V2
4
-V2- 6 319 480 319
Fri i L L S T
4 481 a8 360
3416 . —1767 3416
49. a. .
as05 " asos 2037 )
g g 2ESVE | 12VE-5 1245V
Y " T2 “1vi-s
) W7 9%
53, (907~ @)+ 0+ (90~ B) = 180w S b

55. sin{m — a) = sin 7 cos a0 — cos wsina
=0—(—1)sina
= sina

[

4

6 — 2

4

27
96
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7. & (.,Z) T~ (ﬂ), ; (:)
/. cos| x 4 = COS X COS| 4 sin x siny ‘1 =

V2

0s x — sinx)

V2) . (N2
o8 ‘(_2-) — sin ‘(_2-) =

tan x + L;m(—)
_ T ik tanx + 1 1+ tanx
59. tan| x + e =
4 T I —tanxy | —tanx
1 — tan x tan| —
4
6L. cos(e + B) + cos{lew — B) =

cos o cos B — sinwsinf + cos e cos B+ sinasinf =
2cosacos B

63. cos(2t) = cos(r + 1)
= costcost — sinisint
= cos’r — sin’t
65. sin(3/) = sin(2t + ¥)
= sin(2¢) cos r + cos{21) sin
= —4sin’t + 3sins
T ™ 477
67. m.{.\ = j) = COS X cm(z) + sinx .s'm(z)
V2 V2
—wn( 5 + sin o 2
V2 .
= (cos x + sinx)
2
Wk1-—
69. F=— =
c 1+V3
7. R COS § COS 1
wC sin{s + 1)
€OS § COS [
w((sin 5 cos 1 + cos s sin 1)
T S —
kﬂ\ S COs Tt
wC(sinscost + cosssing)y——
COS § oS !
1
[sinscos7T  cos¥sing
wCl ——+ ——
COS 5 COST  COST COS !
il
@C(tan s + tan f)
A sin@cos(90° — 4)
73 =
B cos 0 sin(90° — 6)
A sin @ (cos 907 cos @ + sin 907 sin @)
B cost (sin 90° cos # — cos 90° sin #)
t) + \m )
= cos B (cos f — o)
sin’f
cosf)
= an™)
75. verified using sum identity for sine
flx + h) — flx) sin{x + h) — sinx
77. =
L] h
sinxcosh + cosasink —siny  sinxcosh —sinx + cosxsinh
h h
sinx{cos h — 1) + cos xsin b cosh — 1 sin fi
= - — = sinx + cos x- -
h h h
-Vv2 1
79. 3 81. 3

© The McGraw-Hill
Companies, 2010

Student Answer Appendix

D =d,soD* = &, and
D* = (cosa — cos B)* + (sin & — sin 8)*
= cos’a — 2cos @ cos B + cos’B + sin
2 sin a sin B + sin’g
=2-2cosacosfB— 2sina \m,B
E 7[t—BJ+[LO\u' By — 11"
= sin’(e — B) + cos’(a — B) — ’Lm(u -8)+1
=2 — 2cos{a — 8)
D' =ds0
2—2cosacosfB — 2sinesing =2 — 2cos(a — B)
—2cosacos 3 — 2sina a‘mﬁ cos(a — B)
-2 -2
cos ee cos B + sinesin B = cos(a — B)
85. P = 16 87. about 19.3 ft

Exercises 6.4, pp. 648-652

L osumia =B 3 2xx 5. Answers will vary

12 B
7..4in(28) = 20 cos(26) = :;g tan(26) = I'ﬁ){’
1 i
9. sin(26) = 29 cos(24) = Ll tan(26) = 0
1681 681 1519
2184 § 6887 2184
. sin(26) = cos(28) = panpy
11 sin(26) = o cos(20) 2275+ tanl 0) S
—5280 721 5280
g 20) =5 26) = 20) = =
13, sin(26) 5329 . cos(24) 329" tan(24) 45
—24

= 7
15. sin(26) = .~ cos(20) = 25 tan(20) =

7

4 3 4
17. sin@ = 5 cos 0 = 5 tan § = 3

n X 21
19. sind = 2 scos ) = l},mn 0= 20

21. sin(3d4) = sin(20 + @)

W(20)cos 6 + cos(20)sin 0

= (2 sin 8 cos B)cos § + (1 — 2 sinf)sin §
= 25in # cos’# + sin @ — 2 sin’d

= 2sin 01 — s *0) + sin @ — 2 sin'0

= 2sin# — 2sin"@ + sin® — 2sin’0
= 3sin# — 4sin’f
1 V2 11
23. -~ 25 271 29. 45sin6x) 3L — — — cos(dx)
4 2 8 8
B WPy, R W
-gts s(2x) xm\ x
PR (}4,‘ - L \eos(d)
5. 273 cos(2x Kuu[ x) LE!\( rjcos(dx)
2 -2 '2 2 —
37. sun‘)—\ ,5\'cn.sf)—\f = tanfd = V2 -1
2 3 2 £ ;
39. cmu—\—7 V3 conlim VI iy A
AT B Y i
AL sing =2 V2 g =Y2 V2 g =t
V242 V2 -2
43. sind = % cost =2 anf=Vi+1
V2 -2+ v V2-V2+\i3
45, NIENE g VZENV3 49 cos15°
2 2
51. tan 20 53. Lm\
& (u (ﬁ . ({i 3
55. sin an( = | =
\/n ~2 2 2
[

w
=
= ol

n
»
5
s
\_/-\_/\_/ Sl

SRS

61. sin

SA37
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A 5 ]
63. sin -2) = \/29’““ 515 7 2

1 X 3 3
65. [cos(126) — cos(48)] 67. cos(2r) + cos(51)

+\3 -
i R

69.

=

cos(1540a1) + cos(2418m) 71,

5 = ;
. 2, mn(%.{)mx(fk) 77. —2sinx ».in(i)

-
o

‘2061 357 -V2
79. Ecoﬂ( S mjcm(Tm) 81—
- _ :ams_g.\)_
cos(2x)
= tan(2x)

85. (sinx + cosx)? + 2sinxcosx + cosy

sin“x + cosx + 2 sin xcos x
=1+ 2sinxcosx
=1 + sin(2x)

87. cos(80)

cos (28)

89.

sin’f

cos’fl sind

Cosin0 sin’0
= cot’f — 1
2tan f

9. tan(20) = ————
b 1 — tan"f

1
2 tand
(2 tar 3um‘i

1
(1 — tan®0)——
{ ! }I.m f
2

—— —tanf
tan ¢

2

cotf — tan §
2
93. 2ese (2x) = T
22) sin (2x)
2
2 sin x cos x
1
sin x cos x
sin’x + cos'x

sinx c

sirxcosx  sinx

sin x

=tanx + cotx

of X X p -
95, cus'(zj - sm'(,}) = coa(l - _,)
= cosx
97. 1 — 4sin’0 + 4sin0 = (1 — 2 sin’0)*
[cos (26)]°
= cos™(26)
=1 — sin*(26)
sin(12071) + sin (8071) 2 sin{1@0rr)cos (2071)
" cos (120m1) — cos (80mt) = sinf HoOmTIsin (20ms)
cos(2041)
T sin(20m)
= —cot(20m)

© The McGraw-Hill
Companies, 2010

101. sin’e + (1 — cos a)® = sin'a + 1 — 2 cos @ + cos’a

=sine + cos’a + 1 — 2cosa =1+ 1 — 2cosa =2 —2cosa

1 — cos 5 [ Y12
=2(1 - cosar) = 4(—,“—] -4 ](;j " zn(;)]

103. sin(2a) = sin(a + a)
in o cos e + cos a sin o

= sina cos & + sin @ cos a
= 2 sina cos a
tan{e + B) = tan(a + «)
tan o + tan
T l-mmatana

o 2 tan a
= tan (2a) = -
I — tan"a
1
105. —{cos(a — B) — cos e + B)] = sin e sin B
2
107. a. M =—— M=39
V2 -3

b. M M=26 ¢ =060

109. a. 288 — 144V/2ft =843 ft b 288 — 144V/2ft = 843 fi
111 cos[ 2m(1209)] + cos[2m(941)1); the ] key

(m‘& ‘
6 sin J
60

‘1 mt
6 sm( )

113. d(r) =

= \I."M{I - m\(;(;)]
115. a. sin(20 — 90°) + 1
= sin (26)cos 90° — cos (28)sin 90° + 1
=0—cos(20) + 1
=1 — cos(24)
b. 2 sin’# = sin’@ + sin’@
=1 - cos’tl +
=1 — (cos’# — sin*g)
=1 — cos(26)
c. 1 +sin0 — cos™@=1-— (ms:ﬁ — sin’®)
=1 — cos(28)
d. 1 — cos(20) = 1 — cos(20)
9659

119. Must be a unit circle with @ in radians. Must use a right triangle
~ [ opposite side sin @
definition of tangent: tangent -') e

2 adjacentside 1 + cos @

121 x = Lx= —2Zx = —V6x = V6
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(lﬁ‘-’ 63 256 3969 4225
123, J + = + = =1
65 65 4224 4225 4225

tan @ = h—‘ sec @ = -é
16 16
i (ﬁ_%}l (hs‘}"
16 16
3969 4225
2000 425

256

Mid-Chapter Check, pp. 652-653

1. sinafescx — sinx] = sinx cscx — sin®x

— siny

. 1
= sinx——
sin x

2. cos’x — col’x

: 1
= cos ’.t( 1 —=—
sin'x

= cosiu(l — esex)
= cos"x(—cot’y)

= —COS7X COlX

Zsinx  cosx _ 2sinxcsex — cosxsecx
" osecx  oscx SEC X CSC X
A1) - 1
SEC X €5C X
1
T secxescx

= cos x sin x

2 = 0 False
sin’x + cosx  [sinx—=eosT)(sin"x — sinxcos x + cos’x)

" sinx + cosx (sinx +-eos 7}
= (sin"x + cos”x — sin x cos x)

— sinxcosx

1

1+
1+ cosx COS X

1 + secx I + cosx
b. _ = —
csex cotx 1 cosx
v sin x
/ sin x si
={sinx+ =
¥ cos x, s

g sinx  sinx
=sinx + =
COSX  COSX

— sinx

6. a.

Cos~X
=1 — sin"x

= Cos’x

© The McGraw-Hill
Companies, 2010

Student Answer Appendix
cotx — tanx cot x tan x
" cscxsecx SECX  CSCXSEC X

cos x

sinx cosx  sinx
2 sint
- SHrE cos X
= cos®x — sin’x
456 —3193 456
7. a. . c.
5785 5785 57607
T+ 24V3 - 7V3 + 243
8. sinA = s ,maA—y 7 ,[.m.ﬂ.—7 o
50 50 24 — 7V3

(,’! L T O
9. sin 2/ Vi cos\ )= Vi

10. sin (2 'Ub"”)
. sin (2a) = 625.L0h{_0 =

36

tan (2c) :
an (2a) = 527

27
625
Reinforcing Basic Concepts, pp. 653-654

1. sin’x + cos”
sinr

sinfx s

1+ cot'x

sin’x +
sin’x

eos’x  cost

tan’x + |

2. cos(a + B) = cos (o + &) = cos & cos @ — sin a sin @

= cos"ar — sin“w

v — (1 — cos’a)
os'e — 1

= cos’w — sin'w

= (1 — sin’a) — sin"a
=1 - 2sin‘e

Exercises 6.5, pp. 665-670

- r 1 L 11
L. horizontal; line; one;one 3. [—L 1] = | & cos (3)
9.7 1L T 13 10956 628°
V2
17. - 15 T 21, 45° 23, 0.8205

33. 0.7297,41.8° 35,

a
43, 0. VE 30 VRS
= oo T e WA e s
51. 0.9441,54.1" 53, = 5. o §7. V2 59, -30°
61. cannot evaluate Lm(f]
63. CM‘E = /2 > |, not in domain of sin~'x
3 4 3
65. sinf = 3 ¢os 0= 5 lan 0= n
v 36 6
67. sind = — ccosfl = —tanf = —
£

5A39

Page 43 of 96



Algebra and Trigonometry, 2nd Edition, page: 1263

No part of any book may be reproduced or transmitted by any means without the publisher’s prior permission. Use (other than qualified fair
use) in violation of the law or Terms of Service is prohibited. Violators will be prosecuted to the full extent of the law.

Coburn: Algebra and Student Answer Appendix Chapter 6
Trigonometry, Second
Edition
SA40 Student Answer Appendix
x V5 '
69, > 71. 3
V4 P
7 ) i 75 | —=
B I T5. 4 ——
Viz+ 2
s i
TLO:230%-Lm 79 ¢ 8L 83 801° 85 678

87. a. Fy=2130
for Fy = 2N 89.
= 1575yd

fv= 156N b, 0=
30° 91, 8 = 72.3°% st

3% for Fyy = I N, 8 = 249°
ght line distance;

93. a. 0 = tan '(7:) — tan '(551) b. d E(39.2,95.7)

c. @=115%atd=612f

95, a. 0 = @n '(0‘4) — tan '(T‘{_)) b 6= 84%atd = 811 ft

97. a. 0= 155°0=02705rad b. =29mi 99. a. 413.6 ft away
b. —503ft e. =651.20t 101, sin(28) = -:%

103. x € (—o0, —3]U[0,3]

Exercises 6.6, pp. 678-682

1 RSG5 e e e
« principali [0, 2a); el "3, Z5-psriig b 2wk oy 2m
5. Answers will vary. 7. a. QIV b. 2roots 9. a. QIV b. 2 roots
o, 4 sinf | cosf | tan@

0 1] 1 0

p SRV Y

6 2 2 g

e P =

ol V3 1 V3

3 2 2

i 1 0 und

2

2

i " -\3

3 2

B 1 ViV

6 2 2

™ 0 s 0

T 1| VM3 M3

6 2 2 3

Am N3 1 3

3 2 2

N T J e AL
2 57 e g o e 7
R 35, T tr?l Urm
66 6 6
4l 17. 3
22

47, x =

© The McGraw-Hill @

Companies, 2010
S 5o 7
49, x=T L shor T 4k 5L ox = 2o + dmkor — + 2mk
6 6 4 4
3 5 3
53 x ==+ 2mkor = + 2wk 55 x = — + k
4 4 4
57 T mbora fomkl 59, T 6 37+ Gk
‘.,|—3+u nrJfﬂr ‘.,\—Bfl . X= 3 T
T T ow w s
63 x =+ wh 65 x=7 4 Thorist mkor [+ mk
67. 8. x = 12310 b. x = 1.2310 + 2ok, 5.0522 + Zark
69. a. x = 12094 b. x =~ 12004 + 2ok, 50738 + 2ark
7L a. 0= 03649 b. 0 = 03649 + 7k, 12050 + mk
73. 8. 0= 08861 b. 0 = 08861 + 7k, 22555 + 7k
75 PPN PR % 1, e 2E
. X = ﬁ TR Or 6 ko - X ‘} 3 or ‘) 3
79. 0= "k 8L 0 =03398 + 2ukor 28018 + 2ak 83 x ~ 0.7290
85. x = 26640 87. x=0.4566 89. 221° and 67.9°

91. 0°; the ramp is horizontal.
95, a =35°8=1255" 97 k

93. 30.7°; smaller
1.36,a = 20.6° 99. a. Tin.

b. =1.05in and =524 in. 101. 1.1547 103.
will vary.

=t 7k, explanations

/

> 1 2
105 f2+i) =2+ —4(2+)+5 107 Ly b. ’\T
=4+4i+P—8—4i+5 ’ -
=4+di—F—-B-—4+5=0
Exercises 6.7, pp. 687-690
1. sin'y + cos™x = 1: | + tan’x = sec’x: | + cot’x = csc'x
S
3. factor; grouping 5. Answers will vary. 7. Iﬂz ) 9.0
7 Sm w S w 3w 57 Tw
11. 0.4456,1.1252 13.—, : 15—, L=, 0.8411, 5.4421
2 2 LA T A e
w 3w 5w Im T 5w 2w
17, — =/, =, 19. — —,0.7297,24119 21. 5
444" 4 6 6 3
T2, S a7 T 37 57 Ta
e L e I R e i Rl
9 379 3 44’47 4

=3x=11 29 P =24 x=04909, x = 55091
33. 0.3747, 5.9085, 2.7669, 3.5163

i extancons) 37, 37 7T g T 57 13w 17w
5 extraneous - P . 12’12 12° 12

. _ VIZE-x cm‘(:)

3 ) b D=VI258=—y=

2 4 ) 7)
“\II{‘1

2%/5 — xcos 1.1071
sin 1.1071

41 L a. (S
2

c. verified
IL a. (2,4) b. D=2V50= 11071,y =

c. verified

IL a. (1,V3) b.D=20= E\ = c. verified

43. 2. 25007 fr' = 785398 fr' b, =7824.00f" €. 0 = 78.5°

45. a. =78.53 m¥sec  b. during the months of August, September,
October, and November  47. a. =$3554.52  b. during the months of
May, June, July, and August 49, a. =12.67in. b. during the months
of April, May, June, July, and August 51. a. =8.39 gal b. approx. day
2140 day 333 53. a.68bpm  b. =176.2 bpm

c. from about 4.6 min to 7.4 min

55.a. vy=19 cm‘(n =

% (zw o
+ 33 b y=—2lsin .\65") +29
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57. a. L=1255ecm. h. 8 = 38.9° or 33.4°, depending on what side you (sinx + cosx)®  sin?x + 2sin ¥ cos ¥ + cosix
consider the base 12 : =
o sin x cos x ¥ Cos X
59. (—1,0), (0. 0). (2. 0) (multiplicity 2): up/up;
sin.x cos x
1
- =—— 2
sin x cos x
= cscxsecx + 2
% — V32
61. 0 = 4.56° 13. a. cos 75° = g
" ('rr) V3-1
Summary and Concept Review, pp. 691-695 e VY ARy
1. sin x{esc ¥ — sinx) = sinxesc x — sinx sinx T e V3 = _ 5
1+ W3 2

1 .
= sin x — sin“x
sin x

—) /2 — V6 3
b. »:m(l—;) = \T 15. a. cos 180° = —1 b. sin 120° = \T

5
, L P T 16. a. cosx b, .sm( 8‘) 17. a. cos 1170° = cos 90" = 0

sectx ‘57w 3 2 ) 7 X
b. »:in( ) = <in(n) = 18. a. cm(‘) = .sm(ﬁlr = \)
.4 4 2 8 2 8
bl oo T (7
. sin .\—]2)—Lm 12_‘)
(secx — tanx)(secx + tanx)  sec’y + secxtanx — sec rtanx — tan’x tan 45° — tan 30°
3 — = - 19. tan(45° — 30°) = L
oS0 X escx I + tan 45° tan 30°
seciy — tan’y 3 Vi 3-13
=3 3 3
V3 3+ V3
3 3
= ey 3I-v3 3 3-V3_ MA(VA-1) VB
S 3 3+43 3443 AMAVAHD) V34
= sin x
3 2 " tan 135° — tan 120°
L sec’x — sinx csc tan(135° — 120°) = = Lot
4 —siny = o STAC A )7 T4 tan 1357 tan 120°
CsC x — — s
N -1+V3 Vi-l_ V3i-|
= L+ (=1(=V3) 1+V3 Vi+1
20. co: + ZJ G5 cm‘(\ — :) = Vicosx
i ~37 12 cos.x cm(i) — sinx sm(z) + cosx m\(z) + sinx “H(Z)
[ A o T = €08 x o3 XS S X €03 sin x s
5. sin 6 35 cotf) 5 6 I3 i a 6
5% i L —reacel Y23V = v
6. sinf = = 2cosx m;(ﬁ) +0=2cos \( 2 V3cosx
W 4\ 13 2184
2 23 21. 8. sin(28) = z(i_)(;_) _ 28
canth = 32 S0 =2\ 55 Nas) = s
— 133 54)- — 6887
7. s answers will vary. 8. sec x — tan x; answers will vary. cos(26) = 85 8s/ 7225
-] 3 s 2184 7225
esex(l — cosx)  esetvsin’y tan(26) = — ( )
9. - : === an(20) = a5\ —esm7
tan’x tan’y Z20V/—21% 240
1 b. sin(20) = 2(—")(‘_') -
- 4n20) 20 \29 /)7 san
;\:J,r o528 = . (-20‘ c 441 —400 41
P = casi26) 39) ‘29) 841 841
10. = — l.lm. = cotx — cotxescx (30j
sec x x sec x e
= colxcosx — colxcscx tan(26) = 21/ _ 840
= cot x{cos ¥ — csc x) ) (20‘)" 41
sin*x — cos*y  (sin’x — cos’x)(sin’x + cos’x) 21
. sinxcosx s 22, 8. sinf = = cosf) = - tand = .
S 29" 29" 20°
~ sinxco b. sin8 = = or sin @ = —, cos = —ob 0= L tano = —
sin x cos x . sinf = ——orsind = cosfl = —_—orcosf = —— lanf = —
o eosrcos 25 o CoRl T Ty e E L i T oy
_ sinxsiex  cosxcosa Zoa
SIRY COos v SIN X COSX ortand =
cosx N i
cos x 1x 23. a. c0s45° = —— b. c()a(l) =—
2 6 2

=tanx — cotx

Page 45 of 96



Algebra and Trigonometry, 2nd Edition, page: 1265

No part of any book may be reproduced or transmitted by any means without the publisher’s prior permission. Use (other than qualified fair
use) in violation of the law or Terms of Service is prohibited. Violators will be prosecuted to the full extent of the law.

Coburn: Algebra and Student Answer Appendix Chapter 6 © The McGraw-Hill
Trigonometry, Second Companies, 2010
Edition

SA42 Student Answer Appendix

I V2

; f1 4= _

. /1 — cos 135° | 2 2+v2

24. a. sin675 = N : 5 = \.‘ 5 =V 3
cos 67.5 =

=
|y
RaZ e

I
ek

=
e
Ik
—

|

|

‘(g) - \""I—

cos(3a) — cosa

s g in QIV

—2 sin(2a) sin
" cos(3a) + cosa T2 cos(2a) cos a

-2

sin"o — cos"a
2 tan’er

1 —2cos’a  sec’a —2

27. cos(3x) + cosx = 0 —>2 cos(2xjcos x = 0
. T W .
cos(2x) = 0 x = it Ek:A ez

™

!

= " =36cm’yes

v sin (2u)

1
2

[ 2 1 5
Letu = 3 then x”sin u cos u = —x" (2sin u cos u) =

I oo s ! 2
= 2\" sinth A = 2[{2)’ sin(30°) = ??(2) = 36cm”; yes

29. ':im 457 30. :'or 30° 31 5: or150° 32, 13431 or 77.0°

33. 1.0956 or 62.8° 34, 0.5054 or 29.0° 35 36. 7

L
)

3

37. undefined 38, 1.0245 39. 60° 40. 7y

41. y 42. :

35
sinfl =
37

4. 0 = cos ‘(1] 45. 0 = sec ‘(%j
5 V3

46. 0

47 : T dmkor T 4 2mk kEZ

. a. - =, c‘.\—_1 ,.71-nr[1 2wk, Z
2 4

48 a T+ 2wk or :’+2m.1\ez
3 E

49. a. —

A
50. a. =1 . 1102,5.1729 e =1.1102 + 2wk or

51729 + 2wk, k€ Z 51. a. =03376 b. =0.3376, 1.2332, 3.4792,
43748 ¢ =03376 + whkor1.2332 + k. kEZ 52, 3614
b. =0.3614,2.7802 ¢ =03614 + 27k or 2.7802 + 2wk, k€ £

Mixed Review, pp. 695-696

6 117 I -9
1. sing = — secfl = Jang = = Lcosfl = —
117 9 9 3 V17
/117 = =
L\cu—\h - cotf = 3LVit2
- x
5. ' wnf=———
V100 — &7

100 - 2 .

7. x = 04103; x = 49230

9. a. y = 5000 .slﬂ(TJ( o r) + 9000 b, =$4670 ¢ mid-October
3
1 — (cos™@ — sin®®) 1 — cos(26) 1 + cos(26)
B 5(20)
1 + cos(26)
=1+ cos(20)

11.

1 = cos(2t)

tan’ L= cosf20)

3
13, == or 135°
4

15. a. sin{2x) = sin(x + x) = sin xcos x + sinxcos x
= 2sinxcos x

b. cos(2x) = cos{x + x) = cos x cos 2

= cos’x — sin’x

— sinx sinx

i

17. 0 = cse ’(%) +
2v2) 4
23662 ¢ t= 07754 + 2mk or 2.3662 + 2wk

19. a. 1= 07754 b. 1 = 07754,
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Practice Test, pp. 697-698
i {esex — oo &+ COLX]  esely + GSCX COLT — CSC X COlx — COlx

secx

Sec X
= COS X

COS Afi i & T 6 A COST T

SIn X — Cos X

1 + cos.xsinx 1 + cos xsinx

(sinx — cos x)1 + sin x cos x)

1 + cos xsin x
= sinx — Ccosx

3. sind 73 %€ o
3 =l V2

b, -1

V3+1 2 2

7 sin{e+ Z) - s )
4 4

) ™ T . T (T

= sin.x aw(: + cosx -.m(4 — sinx uw(: + cos r\m(4
nj Al (H)

sin - Jeos x + sin{ - Jeos x

= z.\..( “}m X
4

4.

V2
=9 €08 X
2
= VZcosx
15 3 15 . -V3 16
8. sinf = _,cos® = __.tanf = 9. 10. - 2
17 17 8 2 VAT V37
/ Ve - V2 V6 + V2
1. 20V2 - V2 12. 2 = 02588 > = 09659

1
13 8. y=30° b fl)= ¢ y=230

1577
14. a. y=0.8523rador y = 48.8° b. y = 78.5%or rad
T 360
e y= rad or 52.5
: 24
i 33
15. cos =
Ea 65
¢
3 :
16 f ot ==
3 cot =3
d d
-V2\ _ 3w« 37 5w
17. L a. cos '( )— b x==—,
2 ) 4 4" 4
37 5 T m 7
cox= + 27k or + 2wk k€ Z 1L a | s
4 4 6 6 6

T 1

-+ 2ak or
6

b. x = 0.1922, 1.3786, 3.3338,4.5202 ¢. x = 0.1922 + wkoor

1.3786 + wk, k€ Z 1II. a. x =0.9204 b, x= 09204, 2.2212,

4.0620,5.3628 ¢, x = 09204 + whkor2.2212 + 7k kEZ

T i 2wk k€EZ 18. L a x =~ 0.1922

© The McGraw-=Hill

Student Answer Appendix SA43

x 1.6875. —0.3413, 1.1321. 2.8967 b. x = 0.9671.2.6110.

20, a. x=0,m,—, box=
6

Fxercise2: ¥ € (0, 0.7945] U [4.4415, 27]
Exercise 3. * € [0. 2.6154] U [9.3847, 12]

Exercise 4: x € (67.3927, 202.6073)

Cumulative Review Chapters 1-6, p. 700

i, SN0 = 5,050 = 53, C0SF = g5 560 = 13
tan# = 55, cot 0 = 5
L2+ VA =2+ VAV —4(2+ V) + 1
4+4V3+3-8-aV3+1
=0

211
£

9. 5089 km/hr 11. x € 13. a. y= - || + 31 b. every

2 years, the amount of emissions decreases by 1 million tons.

¢. 23.5 million tons; 11 milliontons  15. x € (1,5) 17. §7
cos X cos x(secx + 1) )
“secx— 1 (secx— l)secx +1) 101
1 + cos x
sec’y — 1
I + cosx
tan’x

2w

23. a. y = 54i c i )+ 27.1  b. from early May until late

August

MODELING WITH TECHNOLOGY Il
Modeling with Technology Ill Exercises, pp. 707-710

1 y=25 \iu(”,.) +50 3. y=225sin( Tx+ ") +525
& 6 \12 4

5.y =503 m.(”.- + ) +1782
5 6

3

4w
3
c. beginning of May (x = 5.1) to end of August (x = 8.9)

7. a. M) = ]‘).(nul( :i .) + 846 b. about 94.4°F
6
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) T 137
9. a. T{x) = 0.4 sin| —I;,\- + I_"] + 986 b. at 11 am. and 11 kM.
c. fromx = ltox = 9, about 8 hr
T e o "
1. P=12,B= 12 C= 1:namg[d-.)) gives A = —3%3, s0

fix) = —3V3 1.m( E,. + :) a f(25) =677 b. f(x) = 16 for

v =120 13. a. using (18, 10) gives A = 4.14; H(d) = 414[-..;;(41;-4)

b. =122cm e =21.9mi

15. 8. ¥ =49.265in (0.213x — 1.104) + 51.43

b. y = 49sin (0.203x — 0.963) + 51 c¢. atday 3l = 5.6
17.a. y = 5.88 5in (0.523x — 0.521) + 16.00

b.y = 6sin (0.524x — 0.524) + 16 ¢, atmonth9 = 0.12
19. 8. T(m) = 15.328 sin(0.461m — 1.610) + 85.244

120

1=15 72B5in (0 MELA-1.610_ Month
1 71
3 82
0 13 : o
M 7 101
=5 . . . . \¥=95.059828 . ) b
60 11 80

c. max difference is about 1°F in months 6 and §

21.a. Reno: R(1) = 0.452 sin(0.396¢ + 1.831) + 0.750

b. The graphs intersect at 1 = 2.6 and r = 10.5. Reno gets more rainfall

than Cheyenne for about 4 months of the year: 2.6 + (12 — 10.5) = 4.1
3

=0 MEZsinl0. 3960 +1. 8310

H=2.8%7 ¥=.0689577
~1
23. 0. f(x) = 49.659 sin(0.214x — 0.689) + 48.328 b. about 26.8%

i 27 T
. glx) =495 am( L ﬁl) + 49.5: values for A, B, and I) are very

2

close; some variation in C.

-

25.a. D{1) = 2000 m.»-(h“:) b. 30 min ¢ north, 1258.6 mi

(M + m)
"=
m—D 2 ) m—-M-m_m-—M

A M—m M—m M—m

2

27.
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Coburn: Algebra and
Trigonometry, Second
Edition

CHAPTER 7

Exercises 7.1, pp. 719-724

1. ambiguous 3. 11 5. Answers will vary. 7. a = 8.98

9. C=4d492" 11. C=214" 13. £C =78 b= 1095cm
c=1192cm 15. £C=90° e = 10in., c = 20in.

17. 19, 2C=90°a=15mi,b = 15mi

195

21. LA=357°b=495km,c= 17.1 km

Student Answer Appendix Chapter 7

© The McGraw-Hill
Companies, 2010

23. 25. a. 10em b. 0 e 2 d. 1

27. not possible  29. B = 60°,C = 90°, b = 12.9V3 mi

31 39°, B =82°,a =426 mior A ° B = 98° a =264 mi
33. 39°,B = 82°,a = 42.6 ftor A = 23 8%, a =264 ft
35. not possible  37. = 80.0°, B = 38.0°, 1.8 % 10* mi

39. A; = 19.3°, A, = 160.7°, 48° + 160.7° > 180°; no second solution
possible 41, C, = 71.3°, C; = 108.7°, 57" + 108.7° < 180°; two solu-
tions possible 5

43. not possible, sinA > 1 45, ER

47. 34.6 million miles or 119.7 million miles 49. a. No b. =39 mi
51. Ve 8§ =41.Tkm, Vs P = 80.8 km

53. a. No b. about 201.5ft ¢ =15 sec

55. Two triangles

Angles | Sides Sides

Ay =4L1° a = 12cm a = 12cm :

B =26" b =8cm b =8cm

Cy=1129° | ¢ = 16.8 cm ¢ =48 cm |
e Angles Sides Sides

Ay = 47.0° a=Y9cm a=9cm

B, = 109.0° by = 1l.6cm B, =1230° |b,=48cm

C=24" ¢=5¢cm C =24 e=35¢m

59. a = 33.7ft,c =223 ft 61. Rhymes to Tarryson: 61.7 km, Sexton
to Tarryson: 52.6 km 63, 32mi 65 h=1619yd

67. angle = 907 sides = 9.8 cm, 11 em: diameter = 11 em; it is a right
triangle.  69. a. about 3187 m b, about 2613 m ¢, about 2368 m

71 s _ Sin60° 5 sin 907

sin30°° °7 7 sin45°

102083 em

T A=19"B=31°,C=130°,a=45cm, b= T1.2cm, ¢ = 105.8 cm
75. =12,564 mph

3 . sin‘x s
T7. tan"x — sin'x = -~ — sin‘x
cos’x
sin'y  sin’x cos’x
Cosx

x — sin“x cosx

Cos’

sin"x(1 — cos’x)

5 2 o
79.a. y = o b. %106 units

Exercises 7.2, pp. 731-736

1. cosines 3. Pythagorean 5. B = 33 1299° a = 19.8 m;
law of sines 7. yes 9. no 11. ves . verified 15. B = 41.4°
17. a =724 19. A=416"° 21. A= = 21,6% ¢ = 53.5cm
23 A =238 C=1262°b=16mi

25, B

260.9 mm

A
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137.9°, B = 156°, C = 26.5° &

{-05,15) d. (8. -9)

33. a

33. A=139.7°, B = 23.7°, C = 16.6°
35. C= 863" 37. about 1688 mi 39. P = 27.7° heading 297.7%
41. It cannot be constructed (available length = 10,703.6 ft)
43. 16782 mi 45, P=224cm A = 135°, B = 232°, C = 21.8°
47. A=206" 8= 153", C = 144.1° 49. 5878 cm
5l.a=13 A== k4 53. 33.7° 150 fi*
b=35 B = 163"
c= V8 C=305
55. a. 0.65 = 65% b. $1,950,000 57. about 483,529 km~
59. 387 + 502 = 889 < 902 6L (a’ =" + ¢* — 2bccos A

(2) b2 = &® + & — 2ac cos B, use substitution for «” and (2) becomes
?+ ¢* — 2bccos A) + @ — 2ac cos B. Then ;
— 2bccos A — 2accos B, 2bccos A + 35 a
2ac cos B = 2¢", beos A + acos B =c¢ 63 2

—5 —13 12 13
65. sinx = o r = cx s

tanx = E cotx =

Exercises 7.3, pp. 747-751 &
L. scalar 3. directed; line 5. Answers will vary.

T 12 kot 9. / 11. 2508 _/
Vi M

1208

37. True 39. False 41. True
43 u+v={86) 45 u+v={-9 —6)
u—v={-62) u—v={(70)

19. Terminal point: (—1, 1), magnitude: V34
21. a. ¥ 23. a.

B

4
-

b. V73 ¢ 206° b. V29 ¢ 682°
25, (—109,5.1) 27, {106, —92.2) 29. (—9.7, —2.6}
3. a (—1,9) b. (5. -3)

=9

b. v={-115 -33}
c. v=—115i, -33j
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o
o
®

bow=(2592) ¢ w=25+92

57. 4. p = =20+ 2jp| = 2V2,0 = 135° B
b. q = 6i — 8j: g = 10,0 = 306.9° Exercises 7.4, pp. 761-765
e r= + 15§ rI =250 =143.1° 1. quu]lhan_l: ze1o 3. orthogonal 5. Answers will vary.
d. s = 10i — 13; 7.(6,8) 9.(—5,10) 11. —6i — 8§ 13.—2.2i + 0.4j
59. 8. p = 2V/3i + 15, (—11.48,—9.16) 17. {—24, =27} 19. [F; = 3336.5: 0 = 268.5°
b g =8V 71 + 12j \q =~ 16.5, 46.7° 21.37.16 kg 23. 644.491b  25. 2606.74 kg 27. approx. 286.79 Ib
. 10.1. 0 = 39.9° 29. approx. 43.8%  31. 1125 N-m 33. approx. 957.0ft  35. approx.
d. s 23.0,0 = 47.5° 64,951.90 fi-lb 37, approx. 451.721b  39. approx. 2819.08 N-m
61. a. > 41.800 f-lb 43. 118 fi-Ib 45, verified 47. verified 49.a.29 b, 45°
b. 51. a.0 b.90° 53.a.1 b.894° 55 yes S57.no 59. yes
. 61 3.68 63. —4 65. 317
4 67. a.(3.73, 1.40) b.uy = (373, 1.40), us = (~1.73,4.60)
—20 21 69. a.(=0.65,0.11) b.u; = (—0.65,0.11}, u; = (~1.35, —8.11}
63. <_ §g> verified 71. a. 10.54i + 1.76] b.u, = 10.54i + 1.76, u, = —0.54i + 3.24j
2 g on 73. a. projectile is about 375 ft away, and 50552 ft high b. approx. 1.27 sec
67. i i+ 35J verified and 12.26 sec  75. a. projectile is about 424.26 ft away, and 280.26 fi
l; N high b. approx. 2.44 sec and 6.40 sec
. { ———. —'—> verified 73. i + ——j, verified 77. about 74.84 ft; r = 3.9 — 1.2 = 2.7 sec
\'157 \f 157

V178 V178
y

= (4.16, 1.66)

5 -3
7. =533< i >
V73 VT3
83. hor. comp. '9.9 fi/sec: vert. comp.
85. hmdmg 68.2 t”’ﬁb‘fmph 87.
89. 1a, b} = (la, 1b) = {a. b)
91. {a. f»—(l a‘)—(u—( b—dy={(a+ (=cLb+ (~d)
={a,b) + \ ¢, —d) = {a. b} + —lh dy=u+(—1v)
(ek)u = {cka, ckb) = c{ka, kb) = c(ku)
clku) = {cka, ckb) = {kea, keb) = Kca, cb) = keu)
95. u + (—u) = {a, ;;\—\ a, —by={a — a,b — by =(0,0)
97. (e + kju = (¢ +£)\u n)-c( + K, (¢ + Kb} =
{ca + ka, cb + kb = {ca, cb) + {ka, kb) = cu + ku
9. (L3 + (33 + @ 1) + 2. —4) + (-4, -3) + {-6,2) = (0,0)
101. Answers will vary, one possibility: 0°, 81.4°, —34°
103. a. not a real number b, not possible ¢, not a real number
105. © = 0, = \/7: see graph

546 7.1(]5:) 79. =144 B8l1. =24.3°

0.2 ft/sec
2.10 cm, 22.00 cm)

=

93.

=

3

Mid-Chapter Check, p. 751 ;
e o
I.smlj—M 2.““3_“ (_ 2
@ 2ac

3. a=129m, B = 865° C = 62.5°
4. A=423° B =815 C=562°
s

Reinforcing Basic Concepts, p. 751

1 [ Angles Sides 2. For £A = 35°,a = 103
For £A = 50°,2 = 142

For £ A =70° a = 19.1;

ves, very close

a = 1L6em
a = 20cm
e=18¢cm

A =35

Very close.

79 we(u+v)=(efh-la+cb+d
= n-'(a +c)+f(b+d)=ea+ec+ fb+fd
= (ea + f )+ (ec —j[f)
={e.f)-{a, b) + {e.f)-le. d}
=w-ut+w-v

8L 0-u = {0,0)-{a, b} = 0(a) + O(B) = 0

0. 0) = urn) + b{0) = o

rs will vary. 85, x= —20

= 11,3943 m*

Exercises 7.5, pp. 773-776

1. modulus: argument 3. multiply: add

5. 2(cos 240° + i5in 240°), z is in QIIT
To=n+z 9. =z +z

13. 10{cos 210° + i sin 210°)

( : ) (”n)-
cos| =+ i sin|
6 6

11. 2V/3{cos 225° + i sin 2257)

¢

15. 6 ED.»(T‘”)— i sm( 4
1 ﬁ\ %

19. 10 ¢is| tan §) S 10cis 36.9°

l 17. 8

LA=4  a=21km 6. A=~185 a=70yd = /12 ;
B=681° b=28kn B = 134.5° b= 157.1yd 21. 13 c:s[l%i) + tan (*;)] 13 cis 247.4
C=679" ¢=28km Cc =127 e =100 yd r 17.5%]
or 23. 18.5cis| tan L( = ) : 18.5 cis 1.2405
A=4° a=21km S
B=239° b=12km

C=112.1" ¢=28km
L about 607 ft 8. 169m 9. a = 49.6° B = 92.2°
10. 9.4 mi

~38.2°

-

x 2 5 =
25. 234 cis| m + tan ’( - ‘ﬂ: 2V34cis2.1112

27.
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=2V3 + 6

3. r=178 = tan ](E)
r 8 a3
15
= L'Ici<. tan '( 2;)
8 15
= |7( + ;jfs— 15
17 17
5
33. r=6,0=m—tan J( ) o
Vil AT
z= bci{n —tan '——
V11 ;
" VT 5 - E
7:,(— + .)7—\’“—5.
6 6
35, =2V2, r=3V2, 8 =135, 6, =45%
y = —12+ 0i=r=12, §=180%
Fr = 2V2(3V2) = 124
B, + 0, = 135° + 45° = 180°,
3. n =2, = 2,0, = 30° 0, = 60%
~ o
z S R PR T S S
n 2 2 a2
B — 8, = 30° — 60° = =30°/
z 4 4V3
39. 5z, = 24 + (};,:—l = 2 i
e ! V3 1
4L 212, = 21V3 - 2li,— = £ + 7
43. 2,5 = —10.84 + 12080, 0 = —155 — 4760
L 5V3 s
45. 712, = 0 + 40i, = = My 2
Z 4

47. 7,2, = =10 — 10V3

49. 2z, = —2.93 + 8.5, = = 2.29 + 3.28;

S1. verified: verified, 1° + v + W’ = ur + 1w + v
(1 + 4V30) + (97 + 20V3i) + (=39 + 60V34)
= (17 + 12V3i) + (=3 + 16V3) + (45 + 56°V/3i).
59 + 841/3i = 59 + 84V/3i

53. a. V(r) = 170 sin(120m)

b t Vit
0 0
0.001 62.6
0.002 116.4
0.003 153.8
0.004 169.7
0.005 161.7
0.006 131.0
0.007 81.9
0.008 213

€. 1= 0.00257 sec

Chapter 7

© The McGraw-Hill @

Companies, 2010

Student Answer Appendix SA4T

55. a. 17cis28.1° b. 51V 57. a. 860cis 3245° h. 1548V
59. a. 13¢is22.6° b. 221V

61. 1 = 2cis 30°% Z = 532 cis 45° V = 10V/2 cis 75°
1713

F 17
63. 1= V13cis 3263 Z = T\.‘L.\ﬁl 9%V = P

. vz

65, V = 4cis 60% Z = 42 cis 315 1 = —— cis 105°
- s 7 H 10

67. V= 5¢cis3069% Z=85cis 61.9% 1= Em 245°

TL. verified

24 7 57 137w 297 37w

575 T

Exercises 7.6, pp. 781-783

1. Fcos(58) + i sin(50)]. De Moivre’s 3. complex

5. = 2cis 3667 is 6 = 2 cis 438° = 2 ¢is 787,

: is 5107 = 2 cis 150°; Answers will vary

T.r=3W2Zn=4,0=45,-324 9 r=2n=30=120%8
V3

1 3
Wor=lin=50=—60%7+—5 13 r=lin=60=—45%i

15, r=din = 3:0 = 330°;, —64
vz 11
T':n—S.h‘— 135 ,g* g:

19. verified 21. verified 23. verified 25. verified

27. r=1:n=35;6 = 0° roots: 1, 0.3090 = 0.95114, —0.8090 * 0.5878i
29. r=243:n=35:0=0%roots: 3,0.9271 * 2.8532i, —2.4271 + 1.7634i

17. r=

3L r =270 =3:0 = 270° roots: 3i,

33, 2,0.6180 + 1.9021i, — 16180 + 11756
V3 3 33 3

3s. i, + =i, =3
2 2 2 2
37. 11346 + 0.1797:, 0.1797 + 1.1346i, —1.0235 + 0.5215i.

— 0.8123 — 0.81231, 0.5215 — 1.0235i

1 3
39. x = 1, = * — =i These are the same results as in Example 3
4L r= 16,1 =4:0 = 120% roots: V3 + i, —1 + V3, - V3 —i 1—-V3i

43. r=TV2in = 4,0 = 225" roots: 0.9855 + 147494, —1.4749 +
0.9855i, —0.9855 — 1.4749i, 1.47497 — 0.9855{
45. D= —4,z7y = §ci 65°, 22 = Bcis 285°,
20 = 8leis 75, 47. verified

2|

49. a. numerator: —117 + 44y, denominator: =21 + 72§ b. 1 +

ified 5L. 53. -7 - 24i

Note: Using sum and difference identities, all three solutions can actually
be given in exact form: —1 — V3, -1 + V3,2

~ tan’
57 — =
secx + 1
=secx— 1
1 €05 X
cosx  COsx
1 — cosx
Cos X
12
59. y=—=x+ =
5
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Summary and Concept Review pp. 783-787 13. a. 4V/2(cos 315° + isin 315%)
: Wi b. =3 +3V3i
. Angles Sides
A= 36" a = 205.35cm
B =21° b= 12520 cm RN
C =123 | ¢=293cm
4
2. Angles Sides 3. approx. 41.84 ft
A=28 | a= 14059yd . - :
B=10° b =52yd 15, =13.1° 17. compu = —0.87, projyu = 3] 53
g 84 AR Vi V&
— — 19, zg=0 M, = £ L5
4. approx. 20.2° and 159.8° 2 2 2 2
5 - -V Ve
- Angles Sides = 3 = — T
A =357 a = 67cm -
B = 64.0° b = 105 cm
=80 | o =537 cm Practice Test pp. 788-790
1. 658 mi 2. 137181t
.‘\ngl.(:: Sides * Angles Sides (in.) Angles Sides (in.)
A=35 a = 67cm A, = 588° a=15 Ay=1212° | a=15
B, = 1160° | b= 105cm B =20 = =20 =6
Gy =290 |y =:5663cm Cr = 1012 | o= 1721 || G, =388 | ;= 110

6. no; 36° 7. approx. 36.9° 8. approx. 385.5 m 4. 8. No b.266mi 5 a No b 1 c 843 sec
9. 133.2°,30.1°, and 16.7° 10. 85.570.7 m’ 6. a 230mi b 75165 ft

1L 12, —8i + 3j; [uf = 8.54; 0 = 1594 7. A= 438,795 mi’, P = 61.7°, B = 61.2°, M = 57.1°

8. speed = 73.36 mph, bearing = 47.8° 9. # = 36.5° 10. 6348 cim to
the right and 130.05 cm down from the initial point on the ceiling

11. [Fy| = 21294 N, # = 251.2°

12, a. 0 = 42.5° b projyu = (-24,7.2)

e uy =(-24,72), u, = (—6.6, —2.2)

T . B
13. hariz. comp. = 11.08, vertical comp. = 14.18 13, 10453 ft: 3.27 sec 14, Ecia(i{) 15, 482 cis 757 verified
5 .\ T 12
14, (—4, =2} [2u + v = 447, 0 = 2066° 15. i

5v3 5 5V3 s

—
- ) VoI V193 16. =8 — 8V/3i 17, verified 18. e L
16. QII; since the x-component is negative and the y-component is positive 2 2 2 2%
17. Lmi 18, approx. 19.7° 19, { —123) 20. approx. —0.87 19, 2.3039 + 15192/, —2.3039 = 1.5192 20, = 2,414,300 mi®
21.4 22.p-q=—6:0=979" 23 4340ft-lb 24. approx. 417.811b
25. approx. 8156.77 ft-lb  26. a. x = 269.97 ft; v = 285.74 ft Strengthening Core Skills p. 791
5 cos 240° + i sin 240° 3430 )
b. approx. 0.74 sec  27. 2(cos 240 mmsiﬂ J, 28, i Exercise 1: 664,46 Ib, 640.86 b
29, ¥ 30. zyz = lhcjs(—;‘)' Ll M | L.\(l”) Exercise 2:  106.07 lb, 106.07 b
. 12/ 2 L Exercise 3:  yes
' Cumulative Review Chapters 1-7 pp. 791-792
1. 20V/3:40;60%:90° 3. R= VA + (ar)*
”
{ 5 QIVsing = <:cosf =% tanf = - escf = —5
31 2V3 4+ 2 32 |7 = 10440 = 16.7°, 10.44 cis 16.7° - g = V6
543 5 53 5 secf = jicotf =5 F x=-—== ?
. —16 — 3 i e g 5 5
Matbrmlbigdt Howerficl 1SL=p Pl g gl 9. cos = 19° = 0.04, cos 125° = —0.58 11 u. about $66,825
36.6,-3+3V3 37.2-2,-2+2 3121+ = < ey
39, verified b 13,13, 7V2 A =595mi" 13 a. m =
Mixed Review pp. 787-788 b.
1 Angles Sides dd= V(-
A =41" a = 13.44 in 15. ZA=37%a =]
b= 9301in. 2B =344° b =31 cm,
c = 19in. £C=108.6°%c =52cm
579 in 17. about 4225 b
3. x = 1609,y = 13.50 5. approx. 176.15ft 7. approx. 793.70 mph; 1% !
heading 28.2°
9. One\snlunon possible since Angles Sides
side a > side b
A= 31" a=36m
B =201 b=24m i
C = 128.9° c=544m 1E{—oc, —1)U(2,3)

¢ touches (“tangent”} at 30° =
11. No: barely touches (“tangent™) at 30 21, —128 — 128i\V3 23. about36yr 25. A=2B=1,C= ;T
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CHAPTER 8

Exercises 8.1, pp. 801-805

3. consistent; independent

5. Multiply the first equation by 6 and the second equation by 10.

1. inconsistent

Tin 6, y=TFx+5 9% y=x+2 I x+3=-3
13 y=x+2, x+39y=-3 15 yes 17 yes

19. 21.

23. (—4.1) 25. (3,-5) 27. second equation, y, (4, —3)

29. second equation, x, (10, —1) 31. second equation, x, (3, })
333, 1) 35 (-2,-3) 37 (£.2) 39.(-2,3) 4L
43. (—6,12) 45. (2, 8): consistent/independent
49. {(x,y)|6x + y = 22}: consistent/dependent
51. (4, 1); consistent/independent

3,4)

47. @ inconsistent

53. (—3, —4): consistent/independent
55. (5% 1); consistentfindependent 57, (-2,3) 59. (2, 1)

61. 1 mph 4 mph 63. 2318 adult tickets; 1482 child tickets

65. premium: $3.97, regular: $3.87 67. nursing student $6500; science
major $3500  69. 150 quarters, 75 dimes

71. a. 100 lawns/mo, b, $11,500/mo

73. a. 1.6 billion bu. 3 billion bu, yes:  b. 2.7 billion bu, 2.25 billion bu,
yes: ¢ $6.65, 2.43 billion bu  75. a. 3 mph, b. 5 mph

77. a. 36 1t/sec, b.44ft/sec 79. 1776: 1865

81. Tahiti: 402 mi*, Tonga: 290 mi*

83. m; # my: consistent/independent

85. $6552 at8.5%: $11,551 at6% 87. 4727 832°, — 248", —608°

89. verified

Exercises 8.2, pp. 814-818

1. triple 3. equivalent; systems 5. z =35 7. Answers will vary.
9. Answers will vary. 11. yes, no 13. (5,7.4) 15 (-2.4.3)
17. (1,1,-2) 19. (4,0,-3) 21. (3,4,5) 23. (1,69

25. no solution, inconsistent 27, {p.2 — p,2 — p)

5 2
29. (7?. 3P ,;), other solutions possible
3L (p2pp+1) 3B (p+9p—dp)

35 {(x, v, 2)|x — 6y + 12: = 5}

3. (L1,2) 39 {[.\.,\'. e — 3‘\ —2z= 3} 41. (3. 1.-_

43. (p+5.p—2p) 45 (18,—6.10) 47 (],f l:J, T)
3 g0y

11
49. (1, -2,3) Sl.( 3) 53. =3.464 units

28
55. Monet §1.900,000; Picasso $1,100.000; van Gogh $4,000,000
57. elephant, 650 days; rhino, 464 days; camel, 406 days
59. Albatross: 3.6 m, Condor: 3.0 m, Quetzalcoatlus: 12.0 m
61. 175 $5 gold pieces; 50 $10 gold pieces; 25 $20 gold pieces
63. A=—1,B=1,C= 2 verified 65 ¥ +) —dx+6y+9=0
67. {(—11,-5) (6, -%) 6% x=1

Mid-Chapter Check, pp. 817-818

1. (1, 1) consistent 2. (5, 3) consistent 3. 200z 4. No
5.2R1=R2 6 (1,2,3) 7.(1,2,3) 8 (pp—-5.-p—-4)

9. Morphy: 13, Mozar: 8, Pascal: 16 10. prelude: 2.75 min, storm: 2.5
min, sunrise: 2.5 min, finale: 3.25 min

© The McGraw-Hill
Companies, 2010

Student Answer Appendix

Reinforcing Basic Concepts, p. 818
Exercise 1. Premium: $4.17/gal, Regular: §4.07/gal
15.3R + 3577 = 211.14
{F‘ =R+ 0.10
Exercise 2. Verified
Exercises 8.3, pp. 823-826

1. a. 3 or 4 not possible -

5A49

Jan|
L“/l v

b. 3 or 4 not possible

E g

O

I=

e. 3 or 4 solutions not possible

/-
/N

-

S

b =
—
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SA50 Student Answer Appendix
¥ 11 13. :
w
i
o R
« PRI
i
n
3. region; 15. No, No, No, Yes 17.
7.

19. 21. 23.
9, circle, absolute value;
(—6.8). (8,6) i
fre AR
S
25. 27. : 29. .
11 parabola, parabola; s
(—1.-2).2. 1) t
[EE=Sy  FEETN
P
3L 33. 35 ok
13, (—4,-3),(3,4) 15. (2,5),(—4,-7) 17 (=3,4),(-4, -3), X */’
(3.4), (4, =3) 19. (4, —3), (=4, —3) 2I. no solution ; ™
23, (—8,1),(—7.4) 25 (5.log5 +5) ; B FEEENNESREA R YT
27. (=3.In9 + 1),{d.In16 + 1) 29. (0, 10), (In 6, 45) il -
31 (=3, 1),(2, 1024) 33 (=3, -21), (1, 1), (2,4 Lis. t i k
35. (2, —4).(6,4) 37. (3,5),(3,—5) s
39, (—243, -281),(2, 1) 41 (0.72,2.19),(2,3), (4. 3), (5.28,2.19) 3. , 39. { -
- : \l;; b e |
s of? y
.
[ZEEEAEEETY
Ibed2 ] 2 WG 810 B
k] RS
g 1
47. no solution 41. 3 43. (53) 45. (12, 11) 47 (2,2)
0
49. S5L.5S<H<10
53. 55. 300 acres of corn; 200 acres of soybeans

5L h=458fch =401t h =301t

53. The company breaks even if either 18,400 or 48,200 cars are sold.
55. S1.83: $3 {]OP': + 6D = 144

90,000 gal 8P — 8P —4D =12
57.85m X 10m 59. 5km.9km 61. 8 X8 X 251t
" Ve — V2
63. Answers will vary. - 65, 18in. by 18 in. by 77 in. 67, ————

69. W= 1917 ft-lb

Exercises 8.4 pp. 835-838

1. half, planes 3. solution

5. The feasible region may be bordered by three or more obligue lines,
with two of them intersecting outside and away from the feasible region.
7. No, No, No,No 9. No, Yes, Yes, No

J + A = 50,000

J = 20,000

A = 25,000

240 sheet metal screws: 480 wood screws

. 65 traditionals, 30 Double-T's

61. 220,000 gallons from Tulsa to Colorado; 100,000 gal from Tulsa to
Mississippi: 0 thousand gal from Houston to Colorado: 150,000 gal from
Houston to Mississippi

63. k)

(3. 3): optimal solutions occur at vertices

(R

[TE= B A,

65.a. —3 p I ¢ -3 67.340
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Summary and Concept Review, pp. 839-841
2.

4, 4)

4. no solution; inconsistent 5. (5, —1); consistent 6. (7, 2); consistent
7. (3, —1); consistent 8. (2, 2); consistent 9. (%, '); consistent

10. Sears Tower is 1450 ft; Hancock Building is 1127 ft. 11, (0,3,2)
12. (1.1, 1) 13. no solution, inconsistent 14, 3 aces, 4 face cards,

5 numbered cards 15, 1530 quarters, 1180 dimes, 710 nickels

16. circle, line, (4, 3). (=3, —4) 17. parabola, line, (3, —2)

18. parabola, circle, (W3, 2),(— V3, 2)

19. circle, parabola, (1, 3), (=1, 3}

20. 21.
H
o rE
note the open circle showing noninclusion
at (0, —3); circle, parabola
22, 23 4.
ok 7
.
,;::'
25, Maximum of 270 occurs at both (0, 6)

and (3, 4).

26. 50 cows, 425 chickens

Mixed Review, pp. 841-842

:
La {
¥

2
A
independent e {‘ :'L

y=%-3
. consistent/dependent b, 4~
y =

: consistent/

3
<; inconsistent

y=x—3

3. (-23) 5. 21veggie,33beef 7. (9.1, 1)

9. {(xwolreERy=-Tr+7z= -5+ 6}

11. v i3 ¥ no solution

Student Answer Appendix SA51

5 (x,y) | Plx,y) = 2.5x + 3.75y
(0, 0 0
0,7) 26.25
(7.5, 0) 18.75
(2.6) 21.5
6,2) 225

max value 27.5 at (2, 6)
17. (2,5), (2, —5) (-2, 5). (-2, —-5)

Practice Test, pp. 842—843,
2n 2GF) 330 42-14

¢ =2z —1,y=5—6:ER}

2 7. 21.59cmby 35.56 cm 8. Tahiti 402 mi*; Tonga
200 mi* 9. Corn 25¢, Beans 20¢, Peas 20¢  10. $15,000 at 7%, $8000
at 5%, $7000 at 9%

11 v

12. (5.0) 13. 30 plain;

20 deluxe

Vs

3, 20}

4. (-1 — V71— V(-1 4+ V1,1 +T)
15 (V3.1),(—V3,

16. 15 ft, 20 ft
y>0

1E; {r’ +y <9

the solution  20. Answers may vary. Possible

is(0. 1) solution:
24y >1
P4y <4
X>0,y<0

Strengthening Core Skills, pp. 844-845

Exercise 1. (—1, 4), elimination

Cumulative Review Chapters 1-8, pp. 845-846
L 3 5.
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SA52 Student Answer Appendix

7. 9.

1. a. D:x € (—00,00) b Ry € (—o00 4] e flOhxE (=, —1)

flad:vE(—100) d. nfa e max:(—1,4)
LX) >0xeE(—4.2) flx) < 0:x€(—ox —4)U(2 c0)
Ay 7
A 4
13. a. nosolution b. noselution e.n=1lLn=-9 d x=3=*2
In7
ex=hr=3' FEx=—-6 gx=—t+2 h.x=4 Lx=3
In3
15. a=20,b =20 V3, c = 40,A = 30°. B = 60°, C = 90

X+ cos’x = 1
tan®x + 1 = sec’x
1 + cot’x = csc’x

4
19. cota = —,sinev = —

|

4
,CosSa = _
5

3

5 5
CsCar = ——,8eC ¢ =

3 4

w2 o Lo e as

'A.\_ 10 L.x e (—1,5)

25, a= 1346 =19,c ~ 93,4 = 41° B = 112°, C = 27"

2. (L3

29, 900 cos 69° = 322.5 b
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Edition

CHAPTER 9

Exercises 9.1, pp. 855-858

5. Multiply R1 by —2 and add that result to R2.
7.3X2,58 9.4x3 -1

1. square 3. 2;3;1
This sum will be the new R2.

1 2 -1 1
1. |1 0 1 3 |: diagonal entries 1, 0, 1
e | 1 3]
x+2y—z=0
13. { M e L y+22=2-(11,-4,3)
k gi=g
x+3y—4:=29
17. { y— 3z=3 —(-4,153)
z=73

Student Answer Appendix

L =% 3 2

Chapter 9

11. 3 X3, 4, = lLay =14, =5 13 e 15. conditional,
e=-2a=—-4b=3
[10 0 - ;
17. ¢ 10 19. different orders, sum not possible
3 - i)
a | 715] 23 n l {L] 25 (]} AI 2
. . 53 ~N i 4
-25 - vl
R =N 2 i -6 4 3 -5
- [1 0] 5 “ -3 9 l 4 { 12 -24 90
“lo 1 1z 0 -6 Sl 15 57
= [ 79 —m] - [ 42 18 —60]
“l-50 19 “l-12 -42 36
37 [og2 D3 39, :) 5 _:{i': (2)?3
3. 5 =2 —0.63 4 o
178 355
. 375 369 —504
N G 1 0 0 . 03
41. ] 4300 1 0| 45 “ | 4% |5 3
01 wooa L on
00 1 & It
[t75 25 —0.26 032 —0.07
49. 51 53. verified
75 |_J [ 063 030 O mw YERE

© The McGraw-Hill
Companies, 2010

S5. verified 57. P = 21.448cm: A = 27.7269 cm®
59. a. T 5 T s
S[ 3820 1960 5[ 4220 2960
V= D|2460 1240 | M = D|2960 3240
P 1540 920 Pl 1640 820
b. 3900 more by Minsk
« 39728 20384 d. [8361.6 51168
V=|25584 1289.6 5636.8 4659.2
1601.6  956.8 3307.2  1809.6
4388.8 30784
M =|30784 3369.6
17056 8528
61. [22,000 19,000 23,500 14.000];
total profit
North:  §22,000
South:  $19,000
East:  $23.500
West: ~ $14,000
63. a. 5108.20 b. $101
Suencc[ o 101 119 ]
Math| 1082 107 129.5

First row, total cost for science from each restaurant; Second row, total

cost for math from each restaurant.

2. | 0 -12
=2 1 0 4

23

3 1 8
23. (0 -3 -3 -s
0 -10 —13 34|
25. 2R, + R; =R, 27. —5R; + R, =R,
—3R; + Ry —R; 4R, + Ry —Ry
29. (20,100 3L (L.6,9) 33.(L.1,2) 35 (1,1, 1) 37.(-1,5,
39. linear dependence (p — 4, —2p + 8, p)  41. coincident dependence

fix,

51. Poe, $12,500; Bau
53. A =35°, B =45°
T%%: $1.5 million at 8%

= —2} 43 nosolution 45. linear dependence,

47. 28.5 units®  49. Heat: 95, Mavericks: 92

m, $62.500; Wouk, $25,000

C = 100° 55. $.4 million at 4%; $.6 million at
57. x = 84" y = 25%

65. a. 10 b. 20
€. Spanish Chess  Wriling
Female [324 103 213
Malc Lw 26 l‘).ﬁ]

the approximate number of femal
n1

6. 227" o
»—1 1
1 g

69. a=2b=1lc=

—3d=-2 T 03211

Mid-Chapter Check pp. 870-871

1.3X3-09 2.2x4,0 3

S {p—32—-8%p)

(2.-3)

59. a. 7, = V10 cis[7w + tan"'(3)] b.

61. C > 30,000 in the year 2011 {r = 6.39)

Exercises 9.2, pp. 866-870
L ag b, 3. scalar 5. Answers will vary.

7.2X%ap=-Yay=5 9.2X3d,=-3ay=6,an="5

gy g 4 6 l {—5 sl
6803 o) ®loz -2 ¥ls 1

08 05 22 -3 -15 -6 1
Ta|-01 08 -1 nl15s o 3| elo

20 03 19 -6 -15 -6 0

T+ 22— 5

expected to join the writing club

Page 58 of 96



Algebra and Trigonometry, 2nd Edition, page: 1278

No part of any book may be reproduced or transmitted by any means without the publisher’s prior permission. Use (other than qualified fair
use) in violation of the law or Terms of Service is prohibited. Violators will be prosecuted to the full extent of the law.

8.
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Edition

17 -32 —13 [-26 —18 24 2%, 4

a. [ e ] b i ) c |0 -3
5 0 -5 2 -0 -4

16 -39

—4 =33 .
d. 9. used: $80, new: $125
-2 29

2400 59

3
i [4. 75 ““l'

Py
Py

1: total rebates paid by individuals, P,,: total rebates paid by business,
i free AAA years given to individuals, Pj,: free AAA years given to

business

R,

inforcing Basic C ts, p. 871

Exercise 1: P,
Exercise 2: st row of A with 3rd column of B

2nd row of A with 2nd column of B

Exercise 3: [A] =3 X 11[B]—=1x3

[A] >3 %2 [B]»2x3
[A] >3 X 3;[B]»3x3
[A] =3 m[B]l—onx3kneERN

Exercises 9.3, pp. 881-885

1. diagonal; zeroes 3. identity 5. Answers will vary.
7. verified 9. verified 11. verified 13. verified
1 2
15, [f’l ,’l 17. {7§ 1'5] 19. verified 21. verified
o & -2 05
& 4 2 % & 3 310l [
204 0 4| 25 |% ae we| 27 { i H] = [ }
L5 & ER T - ¢
[1 2 —1][x 1
2901 0 1 ||y|=]3
L2: =1 1 z 3
[-2 1 -4 5 w =3
2 -5 1 -3 X 4
o I T I A el
L1 4 -5 1 z -9
33. (4,5) 35.(12,12) 37. nosolution 39. (1.5, —0.5, —1.5)
41. nosolution  43. (—1, —05,15.05) 45 l.yes 47. 0,no 49. 1
51. singular matrix 53, singular matrix 55, —34 57, 7\ E
59. detfd) = —5:(1,6,9) 6L detfd)=0 63. A '=|"] 7
65. singular 67, 31 behemoth, 52 gargantuan, 78 uummmlh‘. 30]jumhn
69. Jumpin’ Jack Flash: 3.75 min
Tumbling Dice: 3.75 min
You Can’t Always Get: 7.5 min
Wild Hors 75 min
71. 30 of clock A: 20 of clock B: 40 of clock C: 12 of clock D
73. py = T2.25° p, = 14.75°, py = 80.25°, p, = B2.75"
75 y=x '+ 27— 0x— 10
77. 2 oz food 1. 1 oz Food 11, 4 oz Food 111
79. Answers will vary. 81. a. —45 bh. 52 ¢. —19 d. —4
P 2 . ( 9] [ 1
83. A = 125, period = =» 85, x&( —00, —2 |U| — ,-L)
3 2 2

Exercises 9.4 pp. 896-899

1

ayay — ayay; 3. constant 5. Answers will vary,
3 a
=3 4

1

T ) 13. no solution

© The McGraw-Hill
Companies, 2010

Student Answer Appendix SA53
=] 2 =& == 2
15. 2. D= |-3 2 —1| D,=] 8 2 -1
1 =25 3 2 =25 3
4 =5 2 4 =1 =5
D =|-3 8 -1 b.=|-3 2 8
L =—3 3 Li =5 =3

D = 22 solutions possi
b. D = 0, Cramer’s rule cannot be used

o= A B
= -3) 23 +
17. (2. 1) 19. (4 33 ) 21. (0, -1,2,-3) 23 e
A B C A B C
25. + 2 —F
x—3 x x=3 et
A Bx+C Dx +E
29, 31 P e B
Xl K42 K+
3 7 2 1
: x x+l x-—1
4
39. - - -
PRI
43, 3 - + =
x+2
3 2 2
47. = + 49. 320 + 327 = 4205 in”
v+l -3 o3y
51. Bem? 53, 27f1° 55. 19m® 57. yes 59. no 61 yes, yes, yes

15,000x + 25,000y = 2900
e i s . R/ Lr
o {25.000.( =+ 15,000y = 2700 Ll
65. (—1, —1.2); answers will vary. 67. & + " —dx — 6y — 12 =0
69. LB =763"% LC = 54.7° side c = 94 in.

1 H
4 i

1
op=jA=dx=x

Summary and Concept Review, pp. 899-901
1. Answers will vary. 2. (=2, -4) 3. (1,6,9 4. (-2,7.1,8)

i 5 5
5. {(.\. wolx=3+2yeER = 3 E}
. [77 23 22 /i o o7 8. not possible
0.875 —2.875 1125 —1.125
1 0 4
9. [_1 _ﬂ 10. [1 ﬂ 1 [55 -1 -1
L= v 1 0 —29 7
3 -6 —4]
12, | —4.5 3 1 13. not possible
-2 31 3]
-8 12 0 15.5 6.4 17
4. -2 -4 4 15. | 9 -7 2 16. D
—16 —04 20 185 —208 13

17. It's an identity.  18. It's the inverse of 8. 19. E 20. It is the
inverse of F. 21. Matrix multiplication is not generally commutative.

—19 25 —37 36 31
2. (~8,-6) 2. (2,0-3) 4 (== ==
(8mg); BfR053) 3514, 19 19‘19)
3 =
26. (1, -1,2) 27. 971 units® 28, —— + Z '
2 x—2 x+3

Mixed Review, pp. 901-902
1 (-10,12) 3. {{r,y.2|x=
sa |8 16 —10] b{
Tz oo 6
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SA54 Student Answer Appendix

8 3] 1. _—
T.oa3 b3 e —4 d1 9(9-32 1A '-[_5 J TE(e,~NUR)

13. E 15. (31, 3% 51) 170 A = 4.5 units®
2x—y+z=3
19. 137 mby 82 m
21 —128 — 128V 23. about36yr 25. A=2 B=1,C= "

Practice Test, pp. 902-903 Bl bt o » £

1 16 " :
1 (—3. )) 2.4 {[.r. wo)jx= -3y + 7 yER z=2y— J} Modeling With Technology Exercises, pp. 914-917

& r —5 T 12 12 _3 1 1. 225 boards at §400 a piece 3. 90,000,000 gal at $3.07 per gallon
3. 0| ™ [7 I'j JJ c. { 2 7,\.] 410.07. ~226.58 Jor about 227 hoards at approximately $410 a piece

. (~3.0442, ~8.9964). or about 90,000,000 gal at approximately $3.04
per gallon 9. 214.5 ft of skin, 231.0 ft* of wood veneer, 516 tension rods,
and 498 ftof hoop 11. 95 of skin, 1021.5 ft* of wood veneer, 2180
tension rods, and 2129.5 ft of hoop

13. 92,250 gal gasoline, 595,000 Ib corn, 227,500 oz yeast, and 134,750

-03  —006 —0.12]
5.0 05 -06 0 b | 006 -006 O

Az =08 =09 S0AR <00 =048l gal water 15, 5 Silver. 9 Gold, and 2 Platinum
031 —013 008 | B e 17. one bundle of first class = 9.25 measures of grain;
e [—001 -005 -002| d | 10 ‘],”l e 3% one bundle of second class = 4.25 measures of grain;
039 -052 -002)] 5 -5 15 one bundle of third class = 2.75 measures of grain
6. (—1,—6,0), (1, =1, 1), (3, 4, 2), answers vary as (2p — 1, 5p — 6, p) 19. Answers will vary. 21 Answers will vary.  23. Answers will vary.
2 97 —18 25. Answers will vary. 27, Answers will vary. 29, Answers will vary.
7 (2- 1) 8 (3 -23 9 (\4' 17 ) 10. (1.6.9) 31. Answers will vary.  33. Answers will vary. 33, Answers will vary.
6 1
1. (1.-1,2) 12. B=| 13 13 (-L4, 2. D& -1
1T

4. 5mi* 15 r=~2,5=1 16. Dr. Brown owes $31,000; Dr

Stamper owes $124,000 17. 7.5hr, 15.5hr  18. 11 one day, 6 two day.

3five day 19. federal program: $200,000; municipal bonds: $1,300,000;
3x+2

3 X+ 3+ 9

Strengthening Core Skills p. 905

Exercise 1: (1, —4. 1)

bank loan: $300,000 20.

Cumulative Review Chapters 1-9, pp. 905-906

2 ~
1 n.,r—; b.x=0,7 e.x=5 *xiv2 d x=-1,0,4

L/ —s
L R= *=VA+(mr)
w

7. a. (a+ bi)+ {a—bi)=2a b. (a+ bi)la — bi) = a* — (bi)
V15

.

=g

=a+b 9 x—12

V3
11 sin @ = cos fl = T Ltan @ =
- % Xty ¥Ystn
Boam=_""" b(> )
—b = Vi - 4 o
o= —— = " g d= VL -nF+ h - )

2a

’ ; Vit +
e A= P 15 (=3, —18) 17. a —“—‘
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CHAPTER 10

Exercises 10.1, pp. 925-927
lgebra 3. perpendicular 5. point, intersecting

W (=2 rified 9. (2, —2); verified 1L (% ; verified

13 (x+ 2P+ (v +2P7 =5 15 (x—2 +(»+2P =5

Y o)

19. a. d = 13 B, C, E,G:  b. (13,3 + 4\/3), (14, 8); Many others

8V5
21. Verified, d = ry 23. a. B, C.E; h. Answers will vary.

1 5 > :
25. Verified 27. y = —1—6'.\' 29, 4y + 3y =48

31. Verified, verified 33. 3¢ — ' =3

12 30) (
e -
35. a. ( - ) b. 2,

{x + 3)(x—3)
(x+2)(x—2) 5§

37. Verified (both add to 8)

4=
39 x= EY 41. hix) =

I": i "-\

Exercises 10.2, pp. 935-940

L= |a"—b| 3. 2a 2b 5. answerswillvary. 7. x° + v = 49
9. (x—5 +y =3 1L (x— 1)+ (y-357=25

13 x—6F+(y—5F=9 15. (x— 2P +(y+57% =25

center: (6, §), r = 3 center: (2, —5),r = 5
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17. (x+ 32 +3* =14
center: (—3,0), r = V14
e
19. 21 ¥ 23 .
W T .
ﬁ :\ ;
'Cliﬁt\tgd/iii'ln \l"';&l!l“y a-bgd-2pf Dyt 6500
A > 5
10 o 10
RETE L P e
-8 et = L0 e =d b=
b. (—4,0), (4, 0), (0, —2),(0,2) ¢
Zoa Ll ol @0a=3b=4
va. ~+—=1({00,a=3b=4
a, 9 16 (0,0)a
b. (0, —4), (0, 4),(—3.0),(3,0)¢
2.8 2+ e 00a=VEb=VE
.3.5 2— 0,0),a = b= V2
b. (=45, 0), (/5. 0), (0, —V/2), (D, V2) c.
31. ellipse e 33. circle
s
"
35, ellipse
5 LAy
3+

© The McGraw-Hill
Companies, 2010

Student Answer Appendix SA55

(v +2)

—qy
43 b3 +

4. 4 10 . 25

45. 20

47. 20
49. a. (2.1) b,
d. (2. 3)and (2. —1)e

(=3. Dand (7.1) e (2 — V21, 1)and 2 + V2L 1)

5. a. (4. -3) b. (4,2)and (4, —8)

c. (4,0) and (4, —6)
d. (0, —=3)and (8, —3) e. P

53. a (-2,-2) b
(=2=%3, =9
e

(=5, —-2)and (1, —2) e (=2 + V3, —2)and
d (—2, -2+ V6)and (-2, -2 — V6)

1w

(x—3¢ (r+2)7
ST+

2
9 25

(x+3)P (v+ 17
6
(=3, -1 £2V3)

63. A = 12munits® 65. V7 =265t 67. 891t
2251t 179 ft
3 2 3 2
X ¥y X X ¥
69. -+ =164 TL -+ - =1
157 8 36%  (3525)

73. a = 142 million miles, b = 141 million miles, orbit time = 686 days
75. 90,0007 yd*
77. L= 8units; (3V5, 4), (3V/5, —4), (—3V5, 4), (—3V/5, —4); verified

79. Verified 81. R = % k=0003 2500
£

83. 261.8 mph, heading 26.2°

Exercises 10.3, pp. 950-953

1. transverse 3. midway 5. Answers will vary.
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69. a. (3,-2) b (1, —2)and (5, -2) e (=1, —2)and (7, -2)
d 2a=42=4/3 e

.[: \': A3
71. -—=1 T3.°
36 28 9
£y — (=27 =
75. = — = 1,{*V13,0) - =1,4by2V5
4 9 5 .
7. 8 3y=3Ve2 -9 b x€(-00, -3]U[} o) ¢ y=FVF< -9
81. 40yd 83. 4011
85, — -2 — | about (24.1. 60) or (—24.1, 60)
225 2275
x —4) 3 . x— 4y
87. a.(%—[\ -2y =0 t»{,.—z)*—(—ll—fn
1 3
@x—2F (p-3)
89. a 91 + =1 93. 700 cos 65° = 295.8, yes
43 9 :
95. band ¢
Exercises 10.4, pp. 960-963
1. horizontal: right:a < 0 3, (p,0)ix = —p
5. Answers will vary.
A . 5 . 7. x € (—o0, 00), y € [—4, o0} 9. |e(—-.~¢,“x,-3. yE[—18,00)
7. 39. 11. x € (—o0, %)
¥y E[-10.125, ca) 13.
43. 45.

17.

49, circle 51. circle 53. hyperbola 35. hyperbola
57. circle 39. ellipse 61. 8,22 = 8.2b =6

63. 12,24 = 16,2b = 12
65. a. (3.4) b. (0.4)and (6,4) e. (3 — VI3, 4)and (3 + V13,4) 19. xE[-9 x)yE (. x) 2L
d2a=62=4 e v ¥

67.a. (0,3) b. (—2,3)and(2.3) e (—2V5 3and (2V5,3)
d 2a=42b=8 e
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27. x €[ =21, ca), y € (—c0, 00)

3L

35.

¥ € (—00,00), ¥ € [3, 0)

39. 41.

Chapter 10

29. x€(—o0, 1],y € (—o0, %)

45. 47.
51.
55. 57

6l. X =8y 63. ¥ =16x 65 x = —20y
67. (y+ 2% = —12(x — 2) 69. (x — 4 =12(y + 7)
7L (x — 3P =8y — 2)
73y =8(x+1)
vertex (—1, ()
focus (1, 0)
75 (v =20 = —8(x +2)

directrix: x = 0
endpoints (—4, 6) and (—4, —2)

-

7. 7.3/19 (A5, 18

81.

85.

87. 6in.;(13.5.0) 89. 14

© The McGraw-Hill
Companies, 2010

Student Answer Appendix SAS57

79. 7.3721

83. 16 units*

97 ft. (0, 41.75)

9L y* = Sxorx” = S5y, 1.25cm

93 (x— 2 = v+ 8ip=1i2 -8 95

97. Answers will vary.

18 units?

99. about 120 days

Mid-Chapter Check, p. 964

16

» " 2

-1

=LDxe[-5 1R y€E[-3,5]

-2 =16Dxe[-1,TRyE[-2,86]

LRy €[4, 00)

1 10. yes, distance d = 49 mi

Reinforcing Basic C

w2, b
2
G)

5 (x=1) " (\'—EJ‘

pts, pp. 964-965

V2 2

- ]!F—_i_'.b—}
517 513
14 12
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x+ 3¢ (y—1F
3.(r ) +(‘ —1:11—7.37—:

GG

(R A ) PLY;

oy @

[}

Exercises 10.5, pp. 975-978

L polar 3. II; TV
5. To plot the point (r, #) start at the origin or pole and move | units out
along the polar axis. Then move counterclockwise an angle measure of f.
You should be £ units straight out from the pole in a direction of # from the
positive polar axis. If r is negative, final resting place for the point (r, 8)
will be 180° from A

11.

4V3 +3V2 4 +3V2\ |
1. (7 7\’) (3V2,3V2); (4V3,4); yes

3 2
i (svi +4V3 3VI 4+ 4)
A 2 £ 2

T9. r=4+4dcos 81. r = 4 cos(56)

(4. g) l;’. (wi gj 19. (a, 2”) 21. (4\15, 17“)
23. (3\6. ;}).(—}\‘E. 741).(3\.6. “T”).(—.\\@. %’)
(262 2) (23]

27.C 29.C 3D 3. B 35D 37. (8 1807 or (8, )
39, (432, 457) m-(:;v‘i, :) 41 (I(l,45')nr(lﬂ :
43. (13,247.4%) or (13, 43176} 45. (4V2,4V2) 47. (-2V2,2V2)

85. r=4dsing

87. a; this is a circle through (6, 0°) symmetric about the polar axis

89. g: this is a circle through (6. %)a‘ymmemc about # =

) -
91. f: this is a limagon symmetric about § = =) with an inner loop.
Thus a < b. -

T ki
93. b: this is a cardioid symmetric about # = T through (ﬁ 5 )

95. 1 = 7200%in(28) 97. r = 15 cos(50) or r = 15 sin(56)
99. @, ) Answers will vary.
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101. Consider r = a*/cos(26) and r = —a'V'cos(26); both satisfy 49. ellipse 12
= a’cos(20). Thus, (r, #) and {—r, #) will both be on the curve. SLor= L~ 0.8cos@
The same is true with @ Vsin(26) and —aV/sin(26).
103. 9 units® 105, 3> —* — 12y + 9 =0
27 5w
107, ¢ = D.T.'AT 3
109, prx€[-52)U(2,5] ;
Ry€[-3.2)U {4} e 53 r = e
s H 1 —cos@ 1+ 1.5sing
Lhba " 12 r(ml2) -2 A
Pt Moo= strime T 3™ T3
3 59. Jupiter: ¢ = 00486, Saturn: ¢ = 0.0567
61. about 2757.1 million miles  63. Saturn: ¢ = 0.0567
482.36 1780.77
Exercises 10.6, pp. 989-994 B = Unasecoss O " T 00457 co

69. In millions of miles (approx): JS: 4053, JU: 1298.4, JN: 23103,

. . B . = . G
1. rotation of axes; - 3. invariants 5. Answers will vary. SU: 893.1, SN: 1905.0, UN: 1011.9

5 . 0.7638 ) 0.2864
7. ;*;— 1 9.6+3V2=X-6+3V2=Y o I = 0.7862 cos @ s I = L7862 cos 6
3
5V2 5v2 75. $582.45; $445.94, §881.32: §97.92 77. y = =
II.T—X. > =Y 1B 0=x4d4=y

_ _3 . 79. verified 81. Answers will vary
SHVI=y 17—+ xVE+ =0 ) .
2 2 83. r = 12cos 071)—(1\/2[mm‘i+\‘|n!})
Bad+ =g 85. 425X" — 416Y* — 400 =0 87. (0, 0), (4, 0), (4. 4),(0, 4)

89. x=29.0 91. 9.2 mph at heading 347.7°

Exercise 10.7, pp. 1002-1006

1. para 3. direction 5. Answers will vary,

7. a. parabola with vertex at (2, —1)
b.oy=x—d4x+3

9. a. parabola
b.y=x*2Vx+1 ¥

4 3
275‘ ; = cos 3 5 =sin g
33.a. parabola b §=45%2F =5 ¢ verified

9., 5¥
35.a. circle orellipse b. 8 = bn“'EX’ e 7 B 2v3r =1
2

31. 336 > 0; hyperbola; cos(28) =

(ellipse) c. verified 37.f 39.g 4L h 13. a. ﬂl!ip-‘ﬁ =

43. parabola 45. ellipse 47. hyperbola b. FL R Y _ |
6 9
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15. a. Lissajous figure
b.y=6 ms‘{ ; sin '(l”
17.

1
W x=ty=3%—-2x= ;L_\ =f—2x=cost,y=3cost —2

x=ry=(r+3V+Lx=r-3y=r+Lx=rtanr—3
; (2 + U)m .
y=sec'tt#———keZ

) ™
B.x=ty=tan(t—2)+ L1 # wk + ,')'+3.kE;Z:.\—{+ 2.

3 1 5
3 —\ec'l.l.—‘(k+£)w.&eﬁ;.r— tan 'r+2,y=r+1

25. verified

27, a.
b. x-intercepts: f = 0,x = 10,y =0andt = 7w, x = —6,y = 0;
y-intercepts: ¢ = 1.757, x = 0,y = 6.5 and
t=4.527, x = 0,y = —6.5; minimum x-value is —8.1; maximum
a-value is 10; minimum y-value is —9.5; the maximum y-value
is9.5
29. a.

—

b. z-intercepts none, y-intercepts none; no minimum or maximum
x-values: minimum y-value is —4 and maximum y-value is 4

3. a. 7 .\

f’

b.

—92,y=0;
5.9 and

infinitely many oth
1=6121,x =0
or maximum values for x or y

© The McGraw-Hill
Companies, 2010

YT YT

b. no x-intercepts; y-interceptis 1 = 0,.x = 0, ¥ = 2; no minimum or
maximum x-values; minimum y-value is 2; maximum y-value is 4

2
L

b. x-intercepts:f =0, x =4,y =0andt=m x = -4,y =0;

7 n
y-intercepts: 1 = R Oy=8andt="x=0,y=—8§
minimum and maximum x-values are approx. = 5.657; minimum
and maximum y-values are = §

T

width 12 and length 16: including the endpoint ¢ = 247, the graph
crosses itself two times from 0 to 277,

R
X

width 10 and length 14: including the endpoint ¢ = 277, the graph
crosses itself nine times from 0 to 2.

(RKXD
(EEA

width 20 and length 20; including the endpoint ¢ = 447, the graph
crosses itself 23 times from 0 to 47,

37.

39.

41.

L

43. The maximum value (as the graph swells to a peak) is at

b
() =|a ;) The minimum value (as the graph dips to the valley)

» —b"
isat(xy) = —a )
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k13 3 16. v 17.
45. a. The curve is approaching y = 2 as f approaches 7 but cot ?)., T

undefined, and the trig form seems to indicate a hole at =M = el 2

t= :_?Tr x =0, y = 2. The algebraic form does not have this g‘;-‘-—u -v“-a;:{?'n 5

problem and shows a maximum defined att = 0, x = 0,y = 2. v

b. As|ff — oo, y(1) =0 ¢ The maximum value oceurs at (0, 2k)

47. a. Yes b. Yes ¢ =082ft 49. No, the kick is short.

—=1
51. The electron is moving left and downward. ? 16
53. (f. X —ﬁ-. Lo 22 2—1) 55. Inconsistent, no solutions
17 17" 17 17

57. x = 1.22475' v

v=0257 -2t y 22 s

’ & Voo oo-T =1 b T

225 od 6 9

The parametric equations fit the
data very well.

59. Answers will vary.  61. by 25%

i, 2

Summary and Concept Review, pp. 1006-1010 "I‘,L;——"'

1. verified (segments are perpendicular and equal length)
20+ (y— 17 =34 3. verified 4. verified
¥ 6. v 7.

1368 0y
F—

n

Fy

™
.”oﬁ/:hu-u

297 —2¥ - 2X - 6=0 30.5%8 ¥ —§0=0
) 7 b
r- |)>z(x+;j =

asymplotes: ¥
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31. ellipse, e = 3 32. hyperbola, e = 3;

de

M. r= - with e = 0.0935 and d = 1501.1; focal cord:

1—ecost
=280.82 million miles

35 v = —2x+472+3

38. Answers will vary.
39. xe[-4.4]:ve[-8,8] . L

Mixed Review, pp. 1010-1011
1. circle, center: (0, 0), r = Vo

3. hyperbola; center (0, 0):
a=5b=3c=V3
vertices (0, 5), (0, —5);

foci (0, V34), (0, —V/34);
asymploes v = 6y = —ix

5. hyperbola; center (1, —2);
a=6b=2c=2VI0

vertices (—5, —2), (7, —2);

foci (1 — 2V10, =2), (1 + 2V/10, —2);

asymptotes: y = fr — §,
H

I
¥=mgn— %

7. parabola; p = 0.125

vertex (—2.5, 27.5);

focus (—2.5, 27.375);

directrix y = 27.625;

y-intercepts: approx. (—6.2, 0), (1.2, 0)

9. parabola; p = 0.25
vertex (2, —1);

focus (2.25, —1);
directrix x = 1.75;
y-intercepts: none

11. parabola; p = 2 vertex (4, 0);
focus (4, 2); directrix y = —2;
x-intercept (4, 0)

Student Answer Appendix

© The McGraw-Hill
Companies, 2010

13. hyperbola: center (3, 3}
a=5k=2c=v29

vertices (8, 3), (-2, 3);

foci (3 — V29,3), (3 + V29,3)
=(—2.39,3),(8.39,3);
asymptotes vy = 3v + ¥,
v=—v+3%

15. ellipse; center (—2, 3);
a=1b=7.¢c=4V3

vertices {—2, —4), (-2, 10}

endpoints of mino s(—3,3), (L3}
foci (—2,3 — 4V3), (—2,3 + 4V3),

=~ (-2, -3.93), = (—2,9.93)

17. parabola

19. a. (2.5), (=2, 5),(~2 —5).(2. -5)

N{ - 2
b. (0‘11,(—3\;1, —5.} (zvz —5)

21. x=350cosr; y =30sin¢
23. a. elliptic; 0.494 million miles b. parabolic; 3.1 million miles
25. 1207 + 261y + 1207 = 160,000

Practice Test, pp. 1011-1012
¢ 2.d 3b 4a
<

1.
5. circle; center (2, —5); radius 3

6. cllipse: center (—2, 1); vertices
(=2, —4). (-2, 6); foci (—2, 1 — V21),
(2,1 + V21)

7. ellipse: center (', 0); vertices
(=49.0). (10, 0: foci (0, 0, (%!, 0)

8. parabola; vertex (—1.2, 0);
focus (0, 0); directrix at y = —2.4

9. hyperbola; center: (2, —3):
vertices: (2, 0), (2, —6); foci:
(2, —8), (2, 2); asymptotes:

3

a 9 3 3
Yy sy =g
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10. hyperbola; center (1, —2):

ces (—4, —2), (6, —2);
9, —2), (1 + V29, —2)
=(—4.39, -2). (6.39, —%)‘.

asymptotes: y = —3x — &,

11. parabola; 8 = 36.87% cos § = &, sin§ = §
r=8-x-§

21. center (1, —2);
foci (1 + 2VI0, —2) = (7.32, -2),

(1 —2V10, -2) = (-5 2). asymptotes

17. parabola; x = (y — 5)" + 1

18, max: y = 8; min: y = O; P = 87 25. 619° 27. (=3,4), 3, 4), (=3, —4), (3, —4)

("\-‘; ‘v‘.—'s-'-

8 5 1654(1 — 0.967%)
( Vs \-5] (\’ 5‘_\"5) = 0967 cos

e is very close to 1. This makes its orbit a very elongated ellipse, where the

orbit of most planets is nearly circular.  21. The ball is 0.43 ft above the

ground at x = 165 ft, and will likely go into the goal. 22, Perihelion:

128.41 million miles Aphelion: 154.89 million miles

23 y = (x — 1)* — 4;D: x ER; R: y € [—4, o0); focus: (1, —3.75)

M. (x— 1P+ (y— 1P =25D:xE[-46;RiyE[—4,6]

k+2?° -1y
9 25

19. a. (33.5%), (-2,

25.

=LDixe[-51:Riye[—4,6]

Strengthening Core Skills, pp. 1013-1015
Exercise 1: Yes, the calculations are much “cleaner” with the right
triangle definitions.

Cumulative Review Chapters 1-10, pp. 1015-1016
L x=7,x=—1isextraneous 3. x=-6 5 x=4
57
ﬁ +kmk€Z 9. x=6198 +360°%k:kEZ
x = 118.02° + 360°k; kEZ
11. about 24.7 pesos/kg  13. The formation is 1152.4 yd wide

7.
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CHAPTER 11
Exercise 11.1, pp. 1024-1026

1. pattern; order
uses the p ding term(s); answers will vary.
7. 1,3,5, Tia = 15; a;; =23 9.0,9,24,

3. increasing 5. formula defining the sequence

1L —1,2, -3, 405 = 8@, = 12 13,

LIS L !
"rae e ™ 256 M2 T 2006
-11-11 1 1
25 122200 T2 M 15

sy
sy

21, —2,4, 8, 16; a5 = 256,a,, = 409 23, 79 25. % 27. %

29, (H)'0 31, % 33.2,7,32,157,782 35. — 1.4, 19, 364, 132,499
37. 64,32,16,8.4 39. 336 41. 36 43. 28 45 L4 14

47. 5, 120 im0 smiEm 49 1,2,3. % 5115 53. 64 55,

57.10 59.95 61 —4 63.15 65 50 67. 75 o X (d4n)

4 JJ’, " n
,.2.3 7 ;;2"

6 s
T Y (—1pn 73 N (n+3) 75
= =

79. 35 81. 100
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83. 35 85. g, = 6000{0.8)""'; 6000, 4800, 3840, 3072, 2457.60, 9 a,=n
1966.08 87. 5.20.5.70, 6.20, 6.70. 7.20, §13.824 89. = a, =4
3w T as =5,
veri e | 1 L?
91. verified 93. approaches ; 95, P =k
97. LA=53.1° LB=90" £C=369° gy =k +1
11. @, = 2~!
a,=2"'=2=38;
Exercise 11.2, pp. 1031-1033 i
el a5 = 2‘ i 2t =16,
1. common; difference 3. _,,—Zl!'lh 5. Answers will vary =2 i
E ariy =2 nl=g
7. arithmetic; d = 3 9. arithmetic; d = 2.5 13. §, _l n(5n — 1)
all prime 13, arithmetic: d = 3 5, = 4(5(4) — 1) = 4(20 — 1) = 4(19) = 76;
E a, = n~ 17, arithmetic; d = 85 = 5(5(5) — 1) = 5(25 — 1) = 5(24) = 120;
21, 7,5,3,1 23 03,033,0.36,039 25 S = k(5k — 1);
29. -2 -5, -8, -1l 3.4 =2d=54a,=51-3 S =(k+1)(Sk+1)—1)=(k+ 1)Sk+5—1)=(k+ 1)(5k + 4)
ag = 27, ayy = 47, a;, = 57 33, @y = 5.10,d = 0.15, _ aln + 1)
a, = 0150 + 495, a, = 5.85, ayp = 645.a,, = 675 =
3.4 =d=ba, =+ a=Ya,=a,=% 44+ 1) 4(3)
37.61 39.1 412425 43.9 45 43 47.21 49. 26 ==K
SLd=3a =1 53.d=0375a =065 55 4=18, == 55 +1)  5(6)
§7. 1275 /*59' 601.25 61 63. 825 65. 74.04 85 = s =it
67. 210V2 69, S = 215875 = 2850 7L atllem Kk :_ 1) e
73. 5.5in.;54.25in. 75, 220; 2520: yes S =
2
! 2
77. a. linear function b. quadratic 79. A =7, P = 6, HS: Eum[righl. (k+D)k+1+1) (k+ Dk+2)
S = =
1_ 13 ; — id 2 2
VS: 10 units up, PL: 5 = 1< S5 81 f(x) = dax + 972, 1364 17.5,= 27— 1
S;=2'—1=16-1=15

Exercises 11.3, pp. 1040-1043

2
Sg =120 — =321 =31
2 :

1. multiplying 3. a,+” 5. Answers will vary. 7. r =2

9. r=-2 1ll.a,=n"+1 13, r=01 15. not geometric; ratio of

terms decreasesby | 17. r =5 19. r=3 2L r=1 54 = 4(5(4) — 1) = 4{20 — 1) = 4(19) = 76;
240 - as = 10(5) — 6 = 50 — 6 = 44;

23. not geometricia, =~ = 25. 5,10, 20,40 27. 6,3, 7.3
n

S5 = 5(5(5) — 1) = 5(25 — 1) = 5(24) = 120;

29, 4,4V3,12, 123 3L 0.1, 001,0.001, 00001 33, —3 35 3 Sqt+as =S5s
37.16 39. 0, =%, r= 3,4, = H{-3)""" ag = =9, a10= =729, 6+ 44°= 120
dia = 6861 , 120 = 120
4.2, =729 r =} a,= 100" 4. = 3, a0 = F. 02 = 73 ) Verified 5
g == V2a, = NV Lag= V2 = 8V2ap =16V2 o Mt )
45. 4, = 02,r = 04,a, = 02(04)""", a5 = 0.002048, R e 2
aig = 0.0000524288, a» = 0.000008388608 47. 5 49. 11 51. 9 e+ 1) 45 i,
53.8 5513 ST.9 5% r=3a, =729 6L r=31a =55 ’ z z
63. r=1a =55 65 —10920 67. ¥Z = 14341 as = 5;
69. % = 257375 71. 728 73. % = 10625 75. ~1.60 e ).
». 4 T o8 = e b
77. 1364 79, 35~ 1441 81 W= —076 83. 85, 142 2
27 25 S84+ as = 85
B7. 14+ 15V2 89.n0 9L % 93. %% 95 12 97.4 9.} §1‘o e f's
101 3 103, —%¥ 105, 1296 107. about 6.3 ft; 120 fi 15=15
109. $18.841.60; 10yr 111. 125.4 gpm: 10 months Verified
113. about 347.7 million 115. 51,200 bacteria; 12 half-hours later (6 hr)
117. = 042m; 8m 119, 35.9in% 7 sirokes 121, 6 yr 23, 42, =2""%5,=2"-1
) VT, Si=2"-1=16-1=15
123.5,=lognl 125 x= "% sl S W
S;=2 —1=32-1=31;
Sy +as=5s
15+ 16 = 31
31 =31
Verified
2 25 a, =S, =(1+2+3+4+ ... +n)
Exercises 11.4, pp. 1049-1051 s "
1. finite; universally 3. induction; hypothesis 5. Answers will vary. 5‘ =(1+2+3+4+535)7

7oa,=10n—6
a, = 10(4) — 6 = 40 — 6 = 34;
as = 10(5) — 6 = 50 — 6 = 44
a, = 10k — 6;
@y =10k + 1) — 6 =10k + 10 — 6 = 10k + 4

=]
=225
1+8+27 + 64+ 125 =225
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So=(L+2+ - +9) 33. 1. Show 8, is true forn = 1.
= 452 . 33" —1) 33 -1 32 .
= 2025 e 2 - 2 I
1+8+ .- +729=2025 Verified
[a(n + N2 nln+ 17 2. Assume Sy is true:
= 4 33 -1
2 | y: 3+0+27—...+,\‘7( 4
Show 8, is true forn = 1. 2
Si=1{1+1)=12)=2 and use it to show the truth of §; . ; follows. That is:
Verified FHGFITF san 35 g8
2. Assume Syistrue:2 +4 + 6+ 8+ 10+ -+ - + 2k =kik + 1) -
and use it to show the truth of §, | follows. That is: - 2
2HAH6+ - F U A1) = (K F DK+ S F ey = Sins
.S,(' B St ) i Working with the left hand side:
Working with the left hand side: . T4HQ 42T F - - - 4 34 BT
24446+ +2%+2Ak+1) 3k _
s 3(3 1)
=Kk+1)+2k+1) = = + 3¢*1
=K +k+2k+2 5 -
=P +3k+2 - ‘_“A;')__Z”‘_‘_)
= (k+ L)k +2) .
=85 _ 3
Since the truth of §, | follows from Sy, the formula is true for all » 2
29. 1. Show S, is true for i = 1. 33 -3
5101 + 1) 5(2) - 2
S =3 o \
2 3(3 =1}
Verified =T
2. Assume §; is true: =S
Skik + 1) Since the truth of §;  ; follows from S, the formula is true for all n
+10+ 15+ - - + 5k=— = g
S0 1S Ak 2 35. 1. Show S, istrue forn = 1
and use it to show the truth of §, | | follows. That is: =ty
Sk 4+ DE+ 1+ 1) S=2t—2=22_3=4-2=3
5+]()+|5—---+5&—5[I\+I)—f Verified
g 3 5 2. Assume 5 is true:
Qe k1 = Pk P R S S Y
Working with the left hand side: - s 4 +.|81 +| . 12 it ht'i 1'-H That
and use it to show the truth of §; | follows. That is:
SHL0+ 15+ - -+ Sk S(k+ 1) A R A Y ek LrGERE S
Skik + 1) :
- +5(k + 1) Set deir = S
2 Working with the left hand side:
Sk + 1) + 10(k + 1) i S TSP
a 2 =gkl gy gkt
(k + 1)(5k + 10) =2(2*") -2
- b =2tz -3
Sk + 1)k +2) = S+ ) ) )
= 5 Since the truth of S | follows from S, the formula is true for all n.
5 37. 1. Show S, istrue forn = 1.
T Okt
Since the truth of §; ; ; follows from S, the formula is true for all n. S, = jf’i*l
31 1. Show 5. is true for n = 1. 4 i ;
Si=1(2(1)+3)=5 8= =
Verified ECRTEE I
2. Assume S, is true: Verified )
SH9+ I3+ 1T+ +dk+1=k2+3) 2, Assumeify is e
and use it to show the truth of §, | follows. That is: 1 g ET + 1 oy sl ! - L;
SHO+ I3+ 1T+ -+ Ak + 1 +ak+ 1)+ 1 3503 (26 —1)(2k + 1) 2k +1
=(k+ 1)2(k + 1) + 3) and use it to show the truth of §, ., follows. That is:
"'Ikr_”.iwlfs(llr |_+_]_+_|_+‘__77|_
Working with the left hand side: 3 15 35 Rk=-D2k+1)
54+94+134+17+ - +4dk+1+4dk+5 i k+1
=M%+ 3) F ks 2k + 10— D&+ D+ 1) 2+ 1)+ 1
=W A A S =W LTS gl L
W T e T P

=(k+ 1)(2k + 5) = Spy,
Since the truth of 5, 4, follows from S, the formula is true for all n.

Page 73 of 96



Algebra and Trigonometry, 2nd Edition, page: 1293

No part of any book may be reproduced or transmitted by any means without the publisher’s prior permission. Use (other than qualified fair
use) in violation of the law or Terms of Service is prohibited. Violators will be prosecuted to the full extent of the law.

Coburn: Algebra and Student Answer Appendix
Trigonometry, Second
Edition

SAG6 Student Answer Appendix

e

41.

)

t

Y+ 30t + 2nisdi

Working with the left hand side:
N S| S 1 N 1
3715735 (26— 12k + 1) (2K + 1)(2k + 3)
_ & 1
U+ 1 (2 + 1)(2k + 3)
K2k +3) + 1
T2k + )2k +3)
2+ 3k + 1
(2k + 1)(2k + 3)
{2k + 1)k + 1)
(2K + )2k + 3)
&

2k +3

= Si41

Since the truth of S, | follows from 5, the formula is true for all n
¢ 8, is true forn = 1.

1)+ 1

/ me S, : 3* = 2k + | is true and use it to show the truth of
Si4 1 follows. Thatis: 3**' = 2k + 3.
Working with the left hand side:
gkl o 3(3»‘)
=32k + 1)
=6k +3
Since k is a positive integer,
6k +3=2k+3
Showing §g+: 3" = 2k + 3

Verified

. Assume §; 0 3- 47" = 4" — 1 s true and use it to show the truth

of 8. follows. That is: 3 - 4
Working with the left hand side:
3.4% = 3.4(a47Y

=4-3@@ 1

4y

Since & is a positive integer, 4° "' — 4 =4""1 — |
Showing that 3 - 4% = 4571 — |

S.:0’ —Tn=2m
S (1P = 7(1) = 2m

1—-7=2m

— 6 = 2m Verified

. Assume §; : k* — Tk = 2m for m € Z and use it to show the truth

of 8 | follows. Thatis: (k + 1)* — 7(k + 1) = 2pfor p EZ.
Working with the left hand side:

=k+ 1P -7+ 1)

= 2+ 1= Tk—17

=R-Tk+2k-6

=2m+ +2k -6

=2m+k—-3)

is divisible by 2

. Show S, is true forn = 1.8, :n® + 30 + 2n = 3m
S (1) + 3(17 + 2(1) = 3m
1+3+2=3m
6 =3m
2=m
Verified

Chapter 11

© The McGraw-Hill
Companies, 2010

2. Assume S, k' + 3% + 2k = 3m for m € Z and use it to show the
truth of 5, follows.
Thatis: Sy, 2 (k+ 1))+ 3(k + 12+ 2(k + 1) = 3pfor pE Z.
‘Working with the left hand side:
e+ 17 + 3k + 17 + 2(k + 1) is true.
=P +3+3k+1+3(F+2%k+ 1)+ 2k +2
=+ 3+ 2+ 3+ 2%k + 1)+ 3+ 3
=k F 32k 3K 2k + 1)+ 3k + 1)
=3m + 3" + 2k + 1) + 3(k + 1) is divisible by 3.

47. 6" — | is divisible by 5

I. Show §, istrueforn = 1.5, :6" — 1 = 5m
$:6' =1 =5m
6—1=5m
5=>5m

I =m Verified
Assume S, : 6* — 1 = 5m for m € Z and use it to show the truth of
8,1 follows.
Thatis: S, 26" — | =SpforpEZ
‘Working with the left hand side:
=6-1
=6(64) — 1
=6(5m+ 1) — 1
=30m +6—1
=30m + 5
= 5(6m + 1)
is divisible by 5, Verified
49. verified 51 verified S53. (x — 4F + (v — 3 =25
(x =3P+ (x—d4P =25

IS}

Mid-Chapter Check, pp. 1051-1052
1. 3,10,17,a,=59 2. 4,7,12,a,=84 3. —1,3, —5,a5 = —17
7

4. 360 5. E(}A—E) 6.d 7.¢ 8.a 9%b 10. ¢
£

aa=2d=3a,=m-1 ba=3d=a=2n+3
120 7= 25,55 = 950 13. 0= 16,8 = 128

—29.524
4. S0==5 15 So=—
16.8.0,=2,r=3,a,=20F"" ba=4r=La=0r
17.n =885 =182 18 =3 19, 1785 20. =45ft; =1279fi

Reinforcing Basic Concepts, p. 1052
Exercise 1: $71.500

Exercises 11.5, pp. 1060-1064

1. experiment; well-defined 3. distingnishable 5. Answers will vary.
7. a. 16 possible

Begin

e N

W 3 ¥ T

W ox ¥ W oW R W X ¥ 2 iy z
b. WW, WX, WY, WZ, XW, XX, XY, XZ YW, YX YY. YZ ZW. ZX, ZY ZZ

9. 32 1L 15625 13. 2,704,000 15. a. 59,049 b. 15,120
17. 360 if double veggies are not allowed, 432 if double veggies are
allowed. 19. 2.120 b.625 ¢. 12 21. 24 23. 4 25 120
29. 720 31. 3024 33. 40320 35. 6;3 37.90 39. 336
41. a. 720 b. 120 ¢ 24 43. 360 45. 60 47. 60 49. 120

51. 30 53. 60, BANANA 55, 126 57. 50 59. 1 61 verified
63. verified 65. 495 67. 364 69. 252 71. 40320 73. 336

75. 15504 77. 70 79. a. =12% bh. =0.83% 81. 7776 83. 324

W

27. 6

85. 800 87. 6.272,000,000 89. 518400 91. 357.696 93. 6720

95. 8 97. 10,080 99. 5040 101. 2880 103. 5005 105. 720
10! 9! 1! 8!

107. 52,650,n0 109. a. 350 P 2 c. a5 ® 2
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113. cos(5a)

Exercises 11.6, pp. 1071-1077

1. n(E) 3. 0:1:1:0 5. Answers will vary.

7. § = {HH,HT, TH.TT}.} 9. § = {coach of Patriots, Cougars, Angels,
Sharks, Eagles, Stars}, § 11 P(E) =3 13.a. {5 b} ¢} d. 35

i E
15 PE) = LPE)=LPE)=2 1723 b1 i 4! 19}

20.% 23,0991 25. a5 b e d df 2740 29 (%
31 b.about 12% 33, a. 03651 b. 03651 ¢ 0.3960 35 0.9
.o 39.059 dla g bosg eogd§ 43 a s bog o0

$M.at bicldiet s

53. 2. 033 b 067 o1 d O
bt ¢ 02165 57.a {; b}

1 3 1 o 2 1
s Doge 6oy dogoe gy Log

dos5 e | 457 47 1

51. 1 5hg: answers will vary
e. 067 £ D08 55 a1
e b 5%a

6
6l.at bt e i 6ha G b A

=3 a 11
e 4o e

65. 2. 735 b i 67. @ 69, T answers will vary:
1 22
20headsinarow. Tl.sin@ = —,cosf@ = ———,tanfl = ——,
3 3 2V2

secd = ———, cotf = —2V2
V2

840 41 840
73. sin(20) = ———, cos(20) = —— wan(20) = —
841 841 41
Exercises 11.7, pp. 1083-1084
L oone 3. (a+(=2b))° 5. Answerswill vary.
7. &+ Sy + 1005 + 1087 + 5ot +y°
9. 162" + 96x* + 21627 + 216x + 81
11. 41 + 38 13. 35 15. 10 17. 1140 19. 9880 21.1 23.1

25, ' + 5c% 4 105 + 1088 + Sed + &

27. &® — 6a'b + 154"6 — 2040 + 154°6" — 6ab” + b°

29. 16n* — 962" + 21607 — 2161 + 81

3L -1+ 20 33 2%+ 188y + L’y + -

35,2 2 A% 37,3560 39, 1792p° 41, 2640
43.=025 45.a. =178% b. 47. a. = 0.88% b.
€ =99.0% d. = 61.0% 49. a. b. 94.22%

(OG- () 5() -

fi3)=1
55, glx) = 0:x e (—2,0)U (3, 00)

© The McGraw-Hill
Companies, 2010

Student Answer Appendix SA67

Summary and Concept Review, pp. 1085-1089
L1611, 16 @a =46 2155 5140 = i

3, a,=nyas=1296 4 a,=—17+ (n — 1)(3hae = -2
5.8 6. —112 7. 140 8. 35 9. notdefined, 2, 6, 12, 20, 30

0. L3559 1. 3 +3n— 2210 12 @, =2+ 3(n — 1) 119

=
13. 4, =3+ (=2)(n — 1): =65 14. 740 15. 1335 16. 630
17. ~1125 18. 875 19. 3240 20. 3645 21. 32 22. 2401

23. 1075 24. 6560 25. 5|3 26. doesnotexist 27. 3 28. 4

29, G480 30, does notexist 313 32. a, = $36,980; §, = $314,000
33 =TI 34, ay = 2105 credit hrs: §, = 14,673 credit hours

d 11+ 1)
35. (1) Show S, istrue forn = 1: §; = 5 =1

(2) Assume S, is true:
e k(k + 1)
L+243 4+ +k=—
Use it to show the truth of §; , ;:

(k+ Dk +2)
I+243++k+(k+1)="_——

left-hand side: 1 + 2 + 3+« + k+ (k + 1)
Kk+1) 2k+1) kk+1)+2k+1)
- 2 i 2 - 2

k+ 1)(k+2)
I verified

12(1) + 1](1 + 1)
36. (1) Show S, is true forn = 1: §, = *’ﬁij" =¥

(2) Assume 8, is true:

. K2k + Dk + 1
L4a+0 4t = X .

6
Use it to show the truth of 5, ,
. (k4 D02k + 3)(k +2)
R
left-hand side: 1 + 4 + 9 + -+ K + (k + 1)
Kk +1)2k + 1) N 6(k + 1) (k+1)[(2k% + k + 6k + 6]
- 6 6 6
(k+ D2+ Tk+6)  (k+ 1)(2k + 3)(k + 2)
- 6 B 6

verified

37. (1) Show S, is true forn = L: §;: 4" = 3(1) + 1v
(2) Assume S, is true: 4 3k + 1
Use it to show the truth of §; ; :
4t (k+1)+1=3k+4
left-hand side: 47! = 4(4%)
=43k + 1) = 12k + 4
Since k is a positive integer, 12k + 4 = 3k + 4 showing
4 =3k + 4
verified
38. (1) Show §,

Use it to show the truth of §,
6-7TF=7"1 -1
left-hand side: 6-7* = 7.6-7°"'
=7-7"-1
=7

verified
39. (1) Show S, istrue forn = 1: §;:3' — 1 = 2or2(1)v
(2) Assume S istrue:3* — | = 2pforp EZ
Use it to show the truth of §; ; ;:
3 | =2gforqEZ
left-hand side: 3" "' — 1 = 3.3" — 1
=3-2p
= 2(3p) = 2q is divisible hy 2

verified
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40. 6 ways

Cumulative Review Chapters 1-14, pp. 1094-1096

/I\ 1. a. 23 cards are assembled each hour. b. 184 cards
e y=23x— 155 d. =645am

A B C 3.

/\ /\ /\ T T T T 27 57
x 0 == = = = = == Lo
6 + 3 2 3 6
i ¢ 4 & 4 = . =
v3 V2 1 Vi
N EA R
s B e A B A
_ 5 + /100
41. 720; 1000 42. 24 43. 220 44. 32 5. x= _;;\_mj_: x =091 x = -257
45. a. 5040 b. 840 ¢ 35 46. a.720 b. 120 c.24 47. 3360 6 . . =
48. 2. 220 b 1320 49. & 50. % 5L % s2 4 s3I T.a.x=0 b x€(-10) e x& (oo —1)U(0.00)
S54.2. 0608 b 0392 1 d. 0 e 0928 f 0178 4 ref{-ea U (LI} &xe(l,ge) Ly=3ardl,5)
55. 8. 21 b.S6 56.a x*—4cy+ 6% —dnt +9% b 41 — 38 g none h. x = —2304.2 i g4) =025 j. doesnotexist
7. 8. o + 8V + 84a° + 168V3d" k —eo L0 m.xE(-co, JU(~1,c0)
7 55 + 2 51,2 43 D:ixe[-3,3]
b. 78,1254 +‘ 218.750a"b +\J32,S(H)u b~ + 175.000a" b RiyE[-2,-2]U(-1,2)U[4,9]
58. a. 280x"y' b, —64.004a7D . : .
Mixed Review, pp. 1089-1090
1. a. arithmetic h. a, =4 ¢ a,=n! d. arithmetic e. geometric
f. geometric g arithmetic  h. geometric i a, = _— 3. 27,600 b. -1
- 2 Cx+h—-2)x—2)
5. 0.1,05,25,125,62.5; a5 = 610,351,562.5 7. ¢
9.8.2 b.200 e 210 1L a o™+ 204" + 19045 13. "
b. 190a°h" + 20ab™ + b ¢, 52,360a'b" d. 4.6 x 107" -}}g
13. verified 15. 0.01659 17. % 19. 10,22 2, % ---A]:
TR O FEET
Practice Test, pp. 1091-1092 ] f
1 BTG o B )_f‘_uN =18 2,=8 b 6 12,20,30; a; = 90,2, = 182
e 3,2V2, V7, VBag = V3,a;, = iVZ 2. a 165 b 3} o B2 15,8 ¥ =125 be' =2x— 1
d7 3aa=7d=-3a,=10-73n E 19 b x=1334 19. (5,10, 15)
boay=-8d=2a,=2—10 e ay=4dr=—24q,=4-2" 21 (=3,3)5 (-7, 3, (L35 (=3 — 2V3,3), (-3 + 2V3,3)
10" e Ve + V2 < 2 o, =01 O
d. 6 5 a2 1712 b 2183 c 2188 d. 12 23. a. verified b. 4 25. 1333 27. a. =7.0% b. =91.9%
41t 7. 86756.57 8. $22,185.27 9. verified 12 N
10. verified . =98.9% d. ( 0 )(().(M)i'[ﬁ.‘)(i)u: virtually nil
1. a. Begin : .2
= 29. cos(26) = cos™f — sin’d
/I\ 1 hanp
A B pod =2cos’® — I
1 o4
/\ A /\ 3= 1 - 2sin’d
a8 C A C A B 1
| | = sin*f
4
C B fod A B v 1 in &
=
b. ABC. ACB, BAC, BCA, CAB. CBA  12. 302400 13. 64 2
14. 720, 120,20 15. 900,900 16. 302,400 9= 7 57 Im 13w
17. a. < — 8y + 24037 — 320% + 16y b —4 666" 6

18. a. M+ 10v22" + 900" b o — 16a’b’ + 1124%°
19. 0989 20.a. ; b5 ¢t d i e i g3 ho
21, a 008 b 092 ¢ | d 0 e 095 £ 0.03

22. 4. 01875 b 03589 c 04015 d. 0.2945 e 04110 £ 02055
2a o b e 4
2. a. 08075 b. 0.0075 . 09925 25. verified

Strengthening Core Skills, pp. 1093-1094

) iCi v 13Cs — 40
Exercise 1. P = 0.001 970
52%5
AR
Exercise 2. — % = 0,326 170
52Cs
A4 (300~ 50,
Exercise 3. ———— = (042917
2Cs
4 14Cs :
Exercise 4. = 0.000 388
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A Ambiguous case
of law of sines, 715-717
occurrence of, 726
Amortization, 471472
Amplitude

Absolute maximum, 212
Absolute value
of complex numbers, 113, 327
definition of, 5-6 .
multiplicative property of, 97 on 51"\pllxng c.\lcula(ors.l 567-568
of real numbers, 5—6 of sine and ¢ e functions, 563
Absolute value equations of Frignnull\elric functions, 563
on graphing calculator, 100 l'dn;‘ible. 611-612
procedures to solve, 96-97 Aualyucall geometry )
Absolute value function, 225, 240, 250 algebraic tools used in, 920-921
Absolute value inequalities circle “"_d CHI[.HE and, 927
applications involving, 100 explanation:of, 920
explanation of, 99 |nllpducltnlm to, 920-924, 1006
on graphing calculators, 100 Analytic pm'ulbolas. See Parabolas
solutions to “greater than.” 98-99 Angle reduction formulas, 639
solutions to “less than," 98 Angles
AC (alternating current) circuits, 771 acute, 505

central. 508
Acc lated value, 468
AS;?:;;:_; ‘51;5’ complementary, 504-505

Addition coterminal, 508, 538, 547
of depression, 524, 525
of elevation, 524, 525

associative property of, 15-16
commutative property of, 15 i
of complex numbers, 107 explanation of, 504, 601

R ) e s functions of acute, 519
distributive property of multiplication over, 17 E
of matrices, 860861 between intersecting, 540
i measurement of, 504-505, 507-508

of polynomials, 27-28 3
E negative, 507, 508

f radical expr , 60-61
2:‘ :;lii::‘ls:f;);\- ns, 48—49 nonstandard, 510-511, 631
Addition method. Se¢ Elimination Ob'.‘j'“: 505
Additive identity, 16, 861 Pﬂi\lll‘\e‘ 507_, 508
Additive inverse, 16, 17, 861 qu_m.h antal, 508
Additive property reference, 535-536, 545, 613
of equality, 74-75, 87 right, 504
of inequality, 87 standard. 508, 613, 983
Algebra straight, 504
fundamental theorem of, 315-318 sum of tangents of, 652
of matrices, 859-866 supplementary, S04-505

' veloci 2
used to v identities, 617-618 ':“g“h{' "i"_ﬂ‘;ﬁ;zh 513
of vectors, 742-743 Annuities,

Algebraic expressions ::phf'iﬂ_"- V‘JP_W
evaluation of, 14-15 pproximation

explanation of, 13, 74, 96 of irrational numbers, 4
simplification of, 17-18 of feal Zernes, 344-243

translating English phrases into, Arc length :
13-14 explanation of, 509

Algebraic fractions, 45 mrnfmll“ for.-_ SBI‘;“su 061-062
Algebraic methods of right parabolic segment, 961
; Area. See also Surface area
explanation of, 414415
: p of circular sector, 509-510
to solve 1r1gnuumelrm Equalmns\ |
687683 of ellipse, 937

Algebraic models, 51 Ol{ NDl"mul; “’;édgo“' 898
Algebraic terms, 13 of rectangle,
Algorithm, division, 305 Al regnlar polyegnd, 586
Allawskle values, 90-92 of triangles, 372, 629, 784, 857, 895-896
Alpha (a), 504 Arrgumenrlz Th? »
Alternating current, 771-773 Arithmetic sequences
Alternating sequences, 1019

© The McGraw-Hill
Companies, 2010

explanation of, 1027
finding commeon difference in, 1027-1028
finding nth partial sum in, 1029-1030
finding sth term in, 1028-1029
Aryabhata, 518
Associated minor matrices, 877
Associations, 283
Associative properties, 15-16
Asymptotes
of central hyperbola, A-6
horizontal, 350-351, 364, 426
oblique, 364-366
vertical, 348-350, 362
Asymptotic behavior, 347, 348, 942
Augmented matrices, A3
matrix inverses and, 904-903
of system of equations, 848-849
triangularizating, 850-852
Augmented matrix method, 874-875
Average distance, 155
Average rate of change
applied to projectile velocity, 213, 214
calculation of, 214
difference quotient and, 215-217
explanation of, 198-200, 213
Average value, of trigonometric functions, 563, 588
Axis of symmetry, 226

B
Back-substitution, 75
Base, 7
Base-e exponential functions, 427429
Beats, 698
Best fit
line of, 285-286
parabola of, 286-288
Beta (3), 504
Binomial coefficients, 10791080
Binomial conjugates, 29-30, 108
Binomial cubes, 113
Binomial expansion, 1081-1082
Binomial experiment, 1082
Binomial powers, 1077-1079
Binomial probability, 1082, 1083
Binomials
expansion of, 1078
explanation of, 26
F-0-1-L method for multiplying, 29
product of, 28, 29
square of, 30-31
Binomial theorem
binomial coefficients and, 10791080
explanation of, 777, 1077, 10801081
finding specific term of binomial expansion
and, 1081-1082
Pascal’s triangle and, 1077-1079
Bisection, 344
Body mass index formula, 94
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Boundary, 827
Boundary lines
horizontal, 194-195
linear inequalities and, 827, 828
vertical, 193-194
Boundary point, 86
Bounded region, 830
Brachistochrone applications, 998
Branches, of hyperbola, 940
Break-even analysis, 800
Brewster's law, 638

c

Calculators. See Graphing calculators
Capacitive reactance, 772
Cardano, Girelomo, 113
Cardano’s formula, 329
Cardioids, 974
Carrying capacity, 494
Ceiling functions, 246
Center
explanation of, 542
of hyperbola, 941
Centimeters of mercury, 443
Central angles, 508
Central circle, 157, 508, 542
Central hyperbolas, 941, A-6
Centroid, of triangle, 926
Change in x, 167
Change in y; 167
Change-of-base formula, 455-456, 940
Circles
central, 157, 508
circumference of, 428, 509
equation of, 157-160, 930, 945, 1007
equation of graph of, 927-928
explanation of, 157, 542, 923
on graphing calculator, 160
graphs of, 158-160, 928
involute of, 540
properties of, 926
unit, 342-547
Circular functions, 546
Circumference, 428, 509
Circumseribe, 921
Clark’s rule, 12
Closed form solutions, 117
Coefficient matrices, 848-849
Coefficients
binomial, 1079-1080
explanation of, 13
of friction, 586
leading, 27
solving linear equations with fractional, 75
Cofactors, A—4
Cofunction identities, 633
Cofunctions
explanation of, 521
1o write equivalent expressions, 523
Coincident dependence, 807, 811, 812
Coincident lines, 798
Collinear points test, 896
n, determinants by, 878, 879

explanation of, 1057-1059
on graphing calculator, 1059, 1070-1071
stating probability using, 1068-1069

Common binomial factors, 35-36
Common difference, for sequence, 1027
Common logarithms, 438
Common ratio, 1034
Commutative properties, 15-16
Complement, 504-505, 1067-1068
Complementary angles, 504
Completely factored form, 36
Completing the square
explanation of, 114
to graph circle, 928
to graph ellipse, 931, 934
to graph horizontal parabola, 955
to graph hyperbola, 944-947
to solve quadratic equations, 117-118
Complex conjugates
explanation of, 108, 110, 121, 317
product of, 108-109
Complex conjugates theorem, A—7 — A-8
Complex numbers
absolute value of, 113, 327
addition and subtraction of, 107
applications of, 771-773
computing nth root of, 778780
converted from trigonemetric to rectangular
form, 768
cube of, 774
DeMoivre’s theorem to compute power of,
777, 787
division of, 110, 769-770
explanation of, 105, 106
graphs of, 765-766
historical background of, 105
identifying and simplifying, 105-107
multiplication of, 108-110
products of, 769, 770
square root of, 327
standard form of, 106-107
in trigonometric form, 766-768, 776, 786
Complex plane, 766, 774
Complex polynomial functions, 316
Complex roots, 109
Complex zeroes, 407
Composition
of functions, 257-263, 1044
transformations via, 281
Compound annual growth, 268
Compounded interest formula, 469
Compound fractions, 4849
Compound inequalities
explanation of, 88-89
method to solve, 89-90
Compound interest
explanation of, 467469
on graphing calculator, 474475
Conditional equations, 76
Cones, volume of, 837
Conical shells, 44
Conic equations
in polar form, 984-987
use of discriminant to identify, 984
Conic rotations, in polar form, 1012-1013
Conic sections. See also Circles; Ellipses:
Hyperbolas; Parabolas; specific conic
sections
characteristics of, 922-924
degenerate cases of, 953

Companies, 2010

deriving equations of, A-5 — A-6
discriminant and, 983-984
equations of, 981, 982
explanation of, 220, 920, 1009
foci of, 935, 947-948
identification from equations of, 945
nonlinear systems and, 958-959
rotated, 978-980
rotation of axes and, 980-983
Conjugate axis, 941
Conjugates
binomial, 29-30, 108
complex, 108-110, 121
simplifying radical expressions using, 63
verifying identities by multiplying, 626
Consecutive integers, 79, 134
Constant of variation, 389
Constant terms, 13
Constraint inequalities, 832
Constraints, 829
Continuous functions
explanation of, 240
piecewise and, 242-243
Continuous graphs, 154
Continuously compounded interest, 469470
Contradiction, 76, 810
Coordinate grid, 153
Coordinate plane, 531-538, 603-604
Coordinates, 3
Cosecant function, 564566, 605
Cosecants, 523
Cosine family, 632
Cosine function. See also Trigonometric
functions
applications of, 589-590
characteristics of, 562
graphs of, 561-565, 605
Casines. See aiso Law of cosines
explanation of, 519, 523
origin of term for, 523
sum and difference identities for, 630-632
Cost-hased pricing, 799-800
Cotangent functions. See also Trigonometric
functions
applications of, 580-581
characteristics of, 577
coefficient A and, 577-578
coefficient B and, 578-580
on graphing calculators, 581-582
araphs of, 574-580, 606
Cotangents, 523
Coterminal angles
applications of, 538
explanation of, 508
use of, 537-538
Counting
combinations and, 1057-1059
distinguishable permutations and,
1055-1056
fundamental principle of, 1054-1055
by listing and tree diagrams, 1053-1054
nondistinguishable permutations and. 1057
Cramer’s Rule, §87-888, 903-904
Cube root function, 226
Cube roots, 8, 56
Cubes
binomial, 113
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sum of cubes of n natural numbers, 1042
sum or difference of two perfect, 40
Cubic equations, 386, 782
Cubic functions, 578
Cubing function, 226
Cycloids, 998-999
Cylinders, 44, 83, 126, 268, 372
Cylindrical shells, 44
Cylindrical vents, 824

D

Decay rate, 472
Decimal degrees, 503
Decimal notation, 26
Decimals, 34, 26, 442
Decision variables, 831-832
Decomposition

of composite functions, 261-262

for rational expressions, 892-895

of rational terms, 13
Decomposition template, 889-892
Degenerate cases, 159, 164, 931, 953
Degrees

of angles, 504-505

converting between radians and, 510-511

decimal, 505

of polynomials, 26
Delta, 167
Demographics, 424
DeMoivre’s theorem

to check solutions to polynomial equations,

717718

explanation of, 777, 787
Denominators, rationalizing, 62-63
Dependent systems

explanation of, 798, 810-812

matrices and, 852-853
Dependent variable, 152
Depreciation, 431
Descartes, René, 105
Descartes’ rule of signs, 322
Determinants

by column rotation, 878, 879

to find area of wiangle, 895-896

of general matrix, A—4

of singular matrices, 876-880

to solve systems, 886-888
Diagonal entries, 848
Dichotomy paradox, 1092
Difference identity, for cosine, 631
Difference quotient, 214-217
Directed line segments, 736-737
Directrix, of parabola, 923, 924, 955-958
Direct variation

explanation of, 389-392

method to solve applications of, 390-392
Discontinuities

asymplotic, 349

removable, 244, 370
Discontinuous functions, 243-244
Discriminant

of cubic equation, 386, 782

explanation of, 120

on graphing calculator, 123-124

identifying conics using, 983-984

of quadratic formula, 120-122
Diseconomies of scale, 822

Index

Disjoint intervals, 90
Distance
number line, 6
perpendicular, 921
uniform motion, 80
Distance formula, 156158, 629, 630, 669,
726, 815, 932
explanation of, 920
in polar coordinates, 976
Distinguishable permutations. 1055-1056
Distributive property of multiplication over
addition, 17
Division
of complex numbers, 110, 769-770
long, 304305, A-1
with nonlinear divisor, 308
of polynomials, 304-305
of radical expr ns, 61-63
of rational expressions, 47-48
synthetic, 306-308, A—1 - A-2
with zero, 7
Division algorithm, 305
Divisor, 306-308, A—1
Domain
explanation of, 90-91
of functions, 193196, 198, 415
horizontal boundary lines and, 194-195
implied, 195-196
of logarithmic functions, 441
of piecewise-defined functions, 240-241
of relation, 152
of trigonometric functions, 548
vertical asymptotes and, 348-349
vertical boundary lines and, 193-194
Dominant term, of polynomial function, 332
Dot products
angle between vectors and, 756-758
explanation of, 756, 786
properties of, 758
Double-angle identities, 640-642, 654
Dynamic trigonometry, 528

E
¢ (the number), 428
Earthquake intensity, 442, 443
Eccentricity, 989
Ecliptic planes, 1012-1013
Economies of scale, 822
Electrical resistance, 20
Elementary row operations, 850
Elements, 2
Elevation, angle of, 524
Elimination
explanation of, 796
Gaussian, 850, 852
Gauss-Jordan, 852, 853
to solve linear systems, 796-798, 808810,
B44-845
to solve nonlinear systems, 820-821
Ellipses
area of, 937
completing the square to graph, 931, 934
equation of, 928-929, 934-935, 945, 1007
explanation of, 2, 932
finding equation for all points that form, 924
foci of, 931-935
graphs of, 929-93]
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method to draw, 932
perimeter of, 937
polar equation of, 988
polar form of, 992
with rational/irrational values of a and b,
964-965
Elliptical orbit, 1001
Empty sets. See Null sets
End behavior
explanation of, 211-212, 331
of polynomial graphs, 331-334
of rational functions, 346
Endpoints, 5, 86
Entries, of matrix, 848
Equality
additive property of, 74, 75, 87
of matrices, 359-860
multiplicative property of, 74, 75, 87
power property of, 131
square root property of, 116-117
Equations. See also Systems of linear equations;
Systems of linear equations in three
variables; Systems of linear equations in
two variables; Systems of nonlinear
equations; specific ivpes of equations
absolute value, 96-98
of cirele, 157-160, 927-928, 945, 1007
conditional, 76
of conic, 981, 982, A-5 - A6
cubic, 386, 782
of ellipse, 928-931, 934-935, 945, A-5, 1007
equivalent, 74
explanation of, 74
exponential, 429-430, 436-438, 451, 452, 459
families of, 74, 77-78
of functions, 233
of hyperbala, 940-945
linear, 74—82, 178185
of line in polar form, 992
of line in trigonometric form, 688
literal, 76-78
logarithmic, 451, 453, 456459
logistic, 460461, 486-487
matrix, §72-880
method to solve, 75
as non-identities, 619-620
parametric, 386, 995-1002, 1010
of piecewise-defined functions, 245
polar, 969-974, 978
polynomial, 128-129, 777-778
quadratic, 114124, 149-150
in quadratic form, 133-134
radical, 131-132
rational, 129-131
of rational function, 354
roots of, 74
of semi-hyperbola, 952
solution of, 74
trigonometric, 671-677, 682-688, 699
of trigonometric functions, 592-593
written from graphs, 566-567
Equilateral triangles, 516, 774
Equilibrium
static, 791
vectors and, 752-753
Equivalent system of equations, 74, 796
Equivalent vectors, 738
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Euelid, 504
Euler, Leonhard, 105
Even functions, 207, 562
Even multiplicity, 317
Events
complement of, 1067
explanation of, 1065
mutually exclusive, 1070
nonexclusive, 1069-1070
Exact form solutions, 117
Existence theorem, 318
Expansion of minors, 878
Experiments, 1053
Exponential decay, 472-474
Exponential equations
explanation of, 451
on graphing calculator, 431-432
logarithmic form and, 429430, 436438
method to solve, 452, 459
uniqueness property to solve, 429430
Exponential form, 7-8, 21, 437, 438, 453
Exponential functions
applications of, 430431
base-e, 427-429
evaluation of, 424425
explanation of, 424
graphs of, 425-427
natural, 428
Exponential growth, 472-273
Exponential notation, 7-8, 21
Exponential properties
multiplying terms using, 22
simplifying expressions using, 24-25
summary of, 25
Exponential regression model, 492
Exponential terms, 21
Exponents
explanation of, 7, 453
power property of, 21-22
product property of, 21-22
quotient property of, 23-24
rational, 56-58
zero and negative numbers as, 24-25
Extraneous roots, 130, 456
Extrapolation, 494, 495
Extreme values, 297-299

F

Factorial formulas, 1062
Factorial notation, 1019-1020
Factorials, 1019, 1020
Factoring
by grouping, 35-36
nested, 45
polynomials, 35-41, 128
quadratic polynomials, 36-38
1o solve trigonomeltric equations, 683
special forms, 3841
Factoring flowchart, 41
Factors, 35-36
Factor theorem, 309-311, A7
Families
of curves, 923
of equations, 74, 77-78
of identities, 616-617, 691
of polynomials, 26
Feasible region, 830

Fibonacei sequence, 1019
Fibonacei spiral, 1019
Finite sequences, 1018se
Finite series, 1020
Fish length to weight relationship formula, 66
Five Card Stud, 1093-1094
Floor functions, 246-267
Flowcharts, 41
Fluid motion formula, 238
Focal chord
explanation of, 939
of hyperbola, 952
of parabola, 957, 963
Faci
of ellipse, 931-935
of hyperbola, 945-947
of parabola, 923, 924, 955-959
Faci formula
for ellipse, 934
for hyperbola, 946
Focus-directrix. of equation of parabola, 955-958
F-O-1-L method, 29, 319
Folium of Descartes, 386, 1004
Foot-pounds, 755
Force
between charged particles, 397
to maintain equilibrium, 638
normal, 667
Force vectors, 744, 756
Formulas
absolute value function, 250
absolute value of complex number, 113, 327
alternative form for law of cosines, 733
angle between two intersecting lines, 540
angle reduction, 639
arc length, 509, 511
arc length of right parabolic segment, 961
area, 163, 372, 837, 857, 868, 898
area of circular sector, 509-510
area of ellipse, 937
area of parallelogram, 540
area of regular polygon, 622
area of right parabolic segment, 961
area of triangle, 629, 728-730
barometric pressure, 443, 461
binomial cubes, 113
binomial probability, 1083
body mass index, 94
Brewster's law, 638
Celsius to Fahrenheit conver:
change-of-base, 455456, 940
chemicals in bloodstream, 54
Clark’s rule, 12
coin toss, 102
compound annual growth, 268
conic sections, 220
coordinates for folium of Descartes, 386
cost to seize illegal drugs, 53
cue of complex number, 774
cylindrical shell volume, 44
cylindrical vents, 824
dimensions of rectangular solid, 815
discriminant of cubic equation, 782
discriminant of reduced cubic equation, 386
distance. 156-158, 629, 630, 669, 815, 920,
932, 976
electrical resistance, 20

Companies, 2010

equation of ling in polar form, 992

equation of line in trigonometric form, 688

equilateral triangles in complex plane, 774

to estimate length of orbital path, 992

factorial, 1062

fine-tuning a golf-swing, 680

fluid motion, 238

foci for ellipse, 934

Folium of Descartes, 1004

force between charged particles, 397

force normal to object on inclined plane., 667

force required to maintain equilibrium, 638

forensics-estimating time of death, 464

games, 434, 1074

general linear equation, 188

growth of bacteria population, 434

heat flow on cylindrical pipe, 668

height of equilateral riangle, 516

height of object caleulated from a distance, 585

height of projected image, 422

height of projectile, 126

Heron's, 730-731

human life expectancy, 176

hydrostatics, surface tension, and contact
angles, 571

ideal weight for males, 203

illuminance of point on surface by source of
light, 622

illumination of surface, 528

intercept/intercept form of linear equation, 188

interest earnings, 176

inverse of matrices, 883

investment return, 446

lateral surface area of cone, 139

length to weight relationship, 66

lift capacity, 94

linear equation, 206

logistic growth, 464

magnitude of vector in three dimensions, 749

Malus’s law, 650

medication in bloodstream, 33

midpoint, 155-156, 920, 976

mortgage payment, 34, 478

number of daylight hours, 598

painted area on canvas, 139

perimeter, 868

perimeter of ellipse, 937

perimeter of trapezoid, 733

period for sine and cosine, 564

perpendicular distance from point to line, 925

pH level, 446

Pick's theorem, 203

pitch diameter, 12

population density, 358

position of image reflected from spherical
lens, 585

powers of imaginary unit, 1050

Pythagorean identity, 571

from Pythagorean triples to points on unit
circle, 553

quadratic, 120-123

radius of sphere, 422

range of projectile, 680, 763

relationship between coefficient B, frequency
/- and period P, 598

relationships in right triangles, 516

required interest rate, 397

Page 80 of 96



Algebra and Trigonometry, 2nd Edition, page: 1300

No part of any book may be reproduced or transmitted by any means without the publisher’s prior permission. Use (other than qualified fair
use) in violation of the law or Terms of Service is prohibited. Violators will be prosecuted to the full extent of the law.

Coburn: Algebra and
Trigonometry, Second
Edition

Back Matter

revenue, 136
rewriting, 50
rewriting v = acos x + b sinx a single
function, 688
root tests for quartic polynomials, 342
rotation of axes. 980, 981
sand dune function, 250
sine of angle between two sides of triangle,
528
slope, 167
spending, 63
spring oscillation, 102
Stirling"s formula, 1062
student loan payment, 1042
sum of cubes, 1042
sum of first n cubes, 1050
sum of first n natural numbers, 1032
for sum of infinite geometric series, 1038
sum of n terms of sequence, 10235
sum of squares of first # natural numbers,
1032
supersonic speeds, sound barrier, and Mach
numbers, 650
surface area of cylinder, 44, 83, 126, 268, 372
surface area of rectangular box with square
ends, 301
temperature measurement, 803
timing falling object, 66
trigonometric graphs, 221
twnnel clearance, 824
uniform motion with current, 803
vertex, 296-297
vertex/intercept, 301
volume, 20, 238, 314, 837
Witch of Agnesi, 1004
45-45-90 triangles, 506, 507, 518
Four-leaf rose, 973
Fractions
addition and subtraction of, 49
algebraic, 45
clearing the, 75
compound, 49-50
improper, 364
Friction, coefficient of, 586
Function families, 225, 234
Functions
absolute value, 225, 240, 250
algebra of, 254-257, 262-263
ceiling, 246
composition of, 257-263, 1044
continuous, 240
cube root, 226
cubing, 226
domain of, 193-196, 198
even, 207
explanation of, 190-192
exponential, 424432
evaluating, 196, 540
floor, 246-267
graphs of, 197-198, 206-218, 261-262,
416-418
greatest integer, 246
growth, 427
identity, 225
intervals and increasing or decreasing, 210-212
intervals and positive and negative, 209-210
inverse, 413419

Index

logarithmic, 437, 439441

maximum and minimum value of, 212-213

monotonically increasing, 426

notation for, 196-198

odd, 208

one-on-one, 412—413

piecewise-defined, 240-248

polynomial, 315-324

product and quotient of, 255-257

quadratic, 294-299

range of, 194-195, 198

rational, 345-355

as relations, 191

smooth, 240

square root, 225

sguaring, 225

step, 246-247

sum and difference of, 254-255

transcendental, 436, 676

two variable, 368, 540

vertical line test for, 192-193

writing equations of, 233

zeroes of, 209
Functions of acute angle, 519
Fundamental identities, 616, 653-634, 691
Fundamental principle of counting (FPC),

1054-1055, 1068-1069

Fundamental property of rational expressions, 45
Fundamental theorem of algebra, 315-318
Furure value, 471

G
Galileo Galilei, 215
Games, 434, 1074, 1093
Gamma (y), 504
Gauss, Carl Friedrich, 105
Gaussian elimination, §50, 852
Gauss-Jordan elimination, 852, 853
General linear equations, 188
General matrix, A—4
General solutions for family of equations, 77-78
Geometric sequences
applications of, 1039
explanation of, 471, 1034
finding ath partial sum of, 1036-1037
finding ath term of, 1035-1036
Geometric series
explanation of, 1034
sum of infinite, 1037-1038
Geometry
analytical, 920-924, 927, 1006
applications involving, 134-135
historical background of, 504
of vector subtraction, 741
verifying theorem from basic, 920-921
Global maximum, 212
Graphing calculator features
factorial option on, 1020
split screen viewing, 325
window size, 818
Graphing calculators
amplitude and periods on, 567-568
circles on, 160
composite functions on, 264
compound interest on, 474475
decomposing rational expressions on, 894895
domain of function on, 441

© The McGraw-Hill
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eccentricity on, 989

evaluating expressions and looking for
patterns, 148-149

exponential equations on, 431432

function families of, 234

suidelines for using, 81-82

hyperbolas on, 949

identities on, 620

intermediate value theorem and, 325

intersection of graphs method on, 432, 453

inverse functions on, 419

trigonometric functions on, 656, 657,
660, 664

irrational zeroes on, 299-300

linear equations on, 173

linear programming on, §43-844

to locate extreme values of functions, 368

logarithms on, 438439, 458

logistic equations on, 486487

matrices on, 854-855, 864-8635

maximums and minimums on, 217-218§

nonstandard values on, 613

parallel lines on, 182

parameterized solutions on, 813

parametric equations on, 998-1002

piecewise-defined functions on, 247-248

polynomial graphs on, 310

polynomial inequalities on, 378, 383-384

projectile position on, 790

quadratic equations and discriminant on,
123-124

rational functions on, 355

rational inequalities on, 383-384

regression equation on, 286

regression on, 492-494

removable discontinuities on, 370

r-value analysis and, 970

sequences on, 1023

series on, 1023

to solve trigonometric equations, 676-677

summation applications on, 1052

systems of equations on, 801, 813

ystems of inequalities on, 834-835

tangent and cotangent functions on, 581-582

transformations on, 280-281

rigonometric equations on, 683, 686

trigonometric values on, 521

vector components on, 746-747

zeroes of function on, 217

zeros, roots, and x-intercepts on, 595-596

invers

Graphs

analysis of function, 212

of average rate of change, 199-200

of circle, 158-160, 927-928

of complex numbers, 765-766

of cosecant and secant functions,
565-566, 605

of cycloids, 998-999

of discontinuous functions, 244

of ellipse, 929-931

explanation of, 3

of exponential functions, 425427

of functions, 197-198, 206-218

of hyperbola, 940-947, 979

intercept method for, 166

of linear equations, 165-173

of lines, 179183
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Graphs—Cont.
one-dimensional, 3, 806
orientation of, 996
parametric, 1001-1002
of piecewise-defined functions, 241-245
polar, 969-974
of polynomial functions, 330-339
of quadratic functions, 294-299
of rational functions, 352-354, 363-366
of reflections, 229, 230
of relations, 153-155
of semicircle, 155
of sine and cosine functions, 557-565, 605
sinusoidal, 589
10 selve inequalities. 209-210
1o solve system of equations, 794-795
stretches and compressions in, 230-231
symmetry and, 206-209, 337
of tangent and cotangent functions,
574-580, 606
transformations of, 226
translations of, 227-229
trigonometric, 221, 557-566
two-dimensional, 806
of variations, 390-391
vertical line test and, 192-193
vertically stretching/compressing basic,
230-231
writing equations from, 566-567
Gravity, 215
Greater than, 5
Greatest common factors (GCF), 35
Greatest integer functions, 246
Grid lines, 153
Grouping, factoring by, 35-36
Growth functions, 427
Growth rate, 472
Gunter, Edmund, 523

H

Half-angle identities. 642644, 654
Half-life, 473, 474
Half planes, 827
Harmonic models

sound waves, 594-595

springs, 593-594
Harmonic motion, 593-595
Heron's formula, 730-731
Hipparchus, 518
Horizontal asymptotes

explanation of, 350

of exponential functions, 426

of rational functions, 350-351, 364
Horizontal boundary lines, 194-195
Horizontal change, 167
Horizontal hyperbolas, 941, 942
Horizontal lines, 169-170, 524
Horizontal line test, 412
Horizontal parabolas, 954-956
Horizontal reflects 30
Horizontal translations, 227-229, 590-593
Horizontal unit vectors, 742
Human life expectancy, 176
Hyperbolas

applications of, 948

branches of, 940

central, A6

Back Matter

Index

equation of, 940-945, 1007

explanation of, 940, 946

focal chord of, 952

foci of, 945-948

on graphing calculators, 949

graphs of, 940-947, 979

horizontal, 941

with rational/irrational values of a and b,

964965

vertical, 942
Hyperbolic trigonometric functions, 630
Hypotenuse, 63. 156, 519

Identities
additive, 16
applications of, 646-647
cofunction, 633
connections and relationships of, 653-654
double-angle, 640-642
due to symmetry, 616
explanation of, 76, 616
families of, 616-617, 691
fundamental, 616, 653-654, 691
half-angle, 642-644
method to create, 624-625
method to verify, 624-627, 634-635, 691
multiple-angle, 641
multiplicative, 16
power reduction, 642644
procedure to show that equations are not,
619-620
product-to-sum, 640, 644646
Pythagorean, 616-618, 640
ratio, 616
reciprocal, 616
o solve trigonometric equations, 676, 683-684
sum and difference, 630-635, 692
sum-to-product, 645-646
use of algebra to verify, 617-618
Identity function, 225
Identity matrices, 872873
Tuminance of point on surface by source
of light, 622
Imaginary numbers
explanation of, 105
historical background of, 105, 113
identifying and simplifying, 105-107
Imaginary units, 105, 1050
Impedance, 772-773
Implied domain, 195-196
Improper fractions, 364
Inclusion, of endpoint, 86
Inconsistent systems of equations, 798,
810-812, 852-853
Independent variable, 152
Indeterminate, 7
Index, 8
Index of refraction, 680-681
Index of summation, 1021
Induction. See Mathematical induction
Induction hypothesis, 1046, 1047, 1049
Inductive resistance, 772
Inequalities. See also Linear inequalities;
Systems of inequalities
absolute value, 98-100
additive property of, 87

© The McGraw-Hill @

Companies, 2010

applications of, 90-92, 382-383
compound, 8890
constraint, 832
on graphing calculator, 100
graphs to solve, 209-210
interval tests to solve, 382
Jjoint, 90
linear in one variable, 36-92
linear in two variables, 826-829
mathematical models using, 5
multiplicative property of, 87
polynomial, 377-379, 382
push principle to solve, 407-408
quadratic, 376-377
rational, 380-381
solution sets and, 86
symbols for, 5, 86
trigonometric equations and, 699
Infinite geometric series, 1037-1038
Infi; sequences, 1018
Infinite series, 1092-1093
Infinite sum, 1037-1038
Initial side, of angle, 507, 508
Input values, 14, 196
Integers
consecutive, 79, 134
explanation of, 3
Intercept method, 166
Interest
compound, 467469
continuously compounded, 469470
simple, 467
Interest earnings, 176
Interest rate, required, 397
Interest rate r, 467
Intermediate value theorem (IVT), 318-319, 325
Interpolation, 494
Intersection, 89
Interval notation, 86
Intervals
where function is increasing or decreasing,
210-212
where function is positive or negative,
209-210
Interval tests, 382
Invariants, 983, 984
Inverse
additive, 16, 17
of functions, 414, 416
graphs of function and its, 416-418
of matrices, 873-875, 904-9035
multiplicative, 16, 17
Inverse cosine functions, 657-639
Inverse functions
algebraic method to find, 414-416
applications of, 418419
explanation of, 413414
principal roots and, 672
verification of, 416
Inverse operation, 55
Inverse sine function, 654-657
Inverse tangent functions, 657-639
Inverse trigonometric functions
applications of, 663-664
cosine and tangent, 657-659
to evaluate compositions, 660-661
explanation of, 549, 663, 693-694
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on graphing calculators, 656, 657, 660, 664
for secant, cosecant, and cotangent, 661-663
sine, 634-657

Inverse variation, 392-393

Invertible matrices, 874

Irrational numbers, 3—4, 8, 428

Irrational zeroes, 299-300

Irreducible quadratic factors, 317

J

Joint variation, 393-394

K

Kepler's third law of planetary motion, 67

L

Lateral surface area of cone, 139
Latitude. 511
Latus rectum, 963
Law of cosines
alternative form for, 733
applications using, 727-T31
SAS triangles and, 724-726
scaled drawings and, 751-752
SS8S triangles and, 726-727
ing, 725-726
Law of sines
ambiguous case of, 715-717
applications of, 717-718
explanation of, 713, 783, 784
scaled drawings and, 751-752
unigue solutions and, 712-714
Lead coefficients, 27
Least common denominator (LCD), 48, 75, 129
Lemagon, 974
Lemniscate, 974
Less than, 5
Lift capacity formula, 94
Like terms, 17
Linear association, 284
Linear dependence, 807, 811
Linear depreciation, 184
Linear equations. See also Equations
applications of, 172-173, 184-185
explanation of, 165
forms of, 206
general, 188
on graphing calculators, 173
graphs of, 165-173
intercept/intercept form of, 188
in one variable, 74, 75, 165
in point-slope form, 183
properties of equality to solve, 74-75
slope-intercept form and, 178-185
standard form of, 206
in two variables, 165
Linear factorization theorem, 316, A-8
Linear functions. See Functions
Linear inequalities. Se¢ also Inequalities:
Systems of inequalities
applications of, 90-92
compound, 88-90
explanation of, 86, 826
method to solve, §7-88
in one variable, 86-92
solutions sets and, 86
in two variables, 826829

Index

Linear programming
explanation of, 830-831
on graphing calculators, 843-844
solutions to problems in, §31-834
Linear regression, 285-286
Linear scales, 450
Linear systems. See Systems of linear equations;
Systems of linear equations in three
variables: Systems of linear equations in
two variables
Linear velocity, 512, 513
Line of best fit, 285-286
Lines
angle between two intersecting, 540
characteristics of, 206
coincident, 798
equation in polar form of, 992
horizontal, 169-170
parallel, 170-171, 181-182
perpendicular, 171-172, 181-183
perpendicular distance from point to, 925
slope-intercept form and graph of, 179-183
slope of, 166-168
vertical, 169-170
Line segments, directed, 736-737
Lissajous figure, 995
Literal equations, 76-78
Logarithmic equations
explanation of, 451
method to solve, 451, 453, 456459
systems of, 821
Logarithmic form, 437-438, 453
Logarithmic functions
domain of, 441
explanation of, 437
graphs of, 439-440
Logarithmic regression model, 493
Logarithmic scales, 450
Logarithms
applications for, 442-445, 461
base-e, 455
common, 438
explanation of, 453
on graphing calculator, 438439
natural, 43§
power property of, 54-55, A-9
product property of, 454
properties of, 451, 453454, 457458, 488
quotient property of, 454
uniqueness property of, 457, 458
Logistic equations
explanation of, 460-461
on graphing calculator, 486487
regression models and, 493-494
Logistic growth, 460, 494
Logistic growth model, 493
Logistic regression model, 494
Long division, 304-305, A-1
Longitude, 511
Lorentz transformation, 44
Lower bound, 323
Lowest terms, 47

Mach number, 650
Magnitudes, of earthquakes, 442
Major axis, of ellipse, 929
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Index I-7

Malus's law, 650
Mapping notation, 152, 259
Mathematical induction
applied to sums, 10441047
explanation of, 1044
general principle of, 1047-1049
Mathematical models
translating information into, 1314
using inequalities, 5
Matrices
addition and subtraction of, 860-861
applications of, 853-854
associated minor, 877
augmented, 848-849, 904-905, A-3
coefficient, 848-849
determinant of general, A—4
equality of, B59-860
explanation of, 848
on graphing calculator, 854835, 864-863
identity, 872873
inconsistent and dependent systems and,
852-853
inverse of, 873-875, 885, 904-905
multiplication and, 861-866, 871-873
nonsingular, 876
in reduced row-echelon form, A-3 — A4
singular, 876-880
solving systems using, 850-852, §79-880
square, 848
Matrix equations
explanation of, 872
identities and, 872-873
inverse and, 873-875
solving systems using, 875-876
use of technology to solve, 875-876
Matrix form, 980
Maximum value
explanation of, 212, 830
of functions, 212-213, 831
on graphing calculator, 217-218
Measurements, scalar, 736
Medication in bloodstream formula, 33
Members, 2
Mid-interval points, 336, 338
Midpoint, of line segment, 155
Midpoint formula, 155-156, 920
Minimum value
explanation of, 212, 830
of functions, 212-213
on graphing calculator, 217-218
Minor axis, of ellipse, 929
Minors, 877-878
Minutes, 505
Mixture problems
method to solve, 80-81
systems and, 799
Modeling
linear and quadratic equation, 283-284
piecewise-defined functions, 245-246
step function for, 247
systems of linear equations in two variables,
799-800
Modulus, 767
Monomials, 26, 28. See alse Polynomials
Monotonically increasing functions, 426
Mortgage payment formula, 34
Multiple-angle identities, 641
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Multiplication
associative property of, 15-16
commutative property of, 15
of complex numbers, 108-110, 769-770
matrices and, 861-866, 871-873
of polynomials, 28-29
of radical expressions, 61, 62
of rational expressions, 4648
scalar, 737, 861-862
Mul icative identity, 16
Multiplicative inverse, 16, 17
Multiplicative property
of absolute value, 97
of equality, 74-75, 87
of inequality, 87
Multiplicity
even, 317
odd, 317
zeroes of, 317, 334-337
Mutually exclusive events, 1070

N
Nappe, 922
Natural exponential functions, 428
Natural logarithms, 438
Natural numbers, 2
Negative angles, 507, 508
Negative association, 283
Negative exponents, 24
Negative numbers, 3, 24-25
Negative reciprocals. 171
Negative slope, 168
Nested factoring, 45
Newton-meters, 755
Newton's law of cooling, 430-431
Newtons (N), 667
Nondistinguishable permutations, 1057
Nonexclusive events, 1069-1070
Noninvertible matrices, 876. See also Singular
matrices

Nonlinear association, 284
Nonlinear systems

conic sections and, 958-959

of equations (See Systems of nonlinear

equations)

of inequalities, 822
Nonrepeating decimals, 4
Nonsingular matrices, 876
Nonterminating decimals, 3, 4
Normal force. 667
Notation/symbols

for angles, 504

for composition of functions, 258

for degrees, 510

exponential, 7-8, 21

factorial, 10191020

function, 196-198

grouping, 255

inequality, 5, 86, 98, 99

intersection, 89

interval, 86

for inverse functions, 414

for inverse sine function, 655

mapping, 152, 259

probability, 1066

scientific, 25-26

set, 2, 86

sigma, 1021
square and cube root, §
subscript, 1044
sumumation, 1021-1022
ath root, of complex numbers, 779-780
ath root theorem, 778-780
ath term
of arithmetic sequence, 10281029
explanation of, 1018
of geometric sequence, 1035-1036
Null sets, 2
Number line, 3, 6, 86
Number puzzles, 134
Numbers. See alse Complex numbers; Real
numbers
imaginary, 105-107, 113
irrational, 3—4, 8, 428
natural, 2
negative, 3, 24-25
positive, 3
rational, 3
sets of, 2-5
whole, 2-3
Numerical coefficients, 13

0
Objective variables, 831-832
Obligue asymptotes, 364-366
Obligue triangles
ambiguous case of law of sines and,
714-717
applications of law of sines and, 717-718
explanation of, 712, 783
law of sines and unique solutions and,
712-714
method to solve, 712, 713
Obtuse angles, 505

One-dimensional graphs, 3
One-on-one functions
explanation of, 412-413
finding inverse of, 414
Order, of matrices, 859, 860
Ordered pair form, 152, 191
Ordered pairs, 152
Ordered triples, 806, 807
Order of operations, 9
Orientation, of graph, 996
Orthocenter, of triangle, 926
Orthogonal, 753
Orthogonal components, of vectors, 759-760
Outputs, 14
Qutput values, 196

P

Painted area on canvas formula, 139
Parabolas
analytic, 954-959, 1008
applications of, 959
of best fit, 286-288
explanation of, 923, 954, 956, 1008
finding equation for points that form, 923

focus-directrix form of equation of, 955-958

with horizontal axis, 954-955
vertical, 954, 956
Parabolic segments, 961-963
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Parallel lines
equations for, 182
explanation of, 170-171
slope of, 181-182
Parallelogram method, 746
Parallelograms, 540
Parameterized solutions, 813
Parameters
explanation of, 798, 995
writing equations in terms of various, 997
Parametric curves, 995-996
Parametric equations
applications of, 999-1001
cycloids and, 998-999
explanation of, 386, 995, 1010
in rectangular form, 997
Parent function, 225, 232
Partal fractions
explanation of, 889
rational expressions and, 889-895
Partial sums
of arithmetic sequence, 1029-1030
explanation of, 1020
of geometric sequence. 1036-1037
of series, 1020
Pascal, Blaise, 1077
Pascal’s triangle, 1077-1078
Perfect cubes, 7, 40
Perfect squares, 7, 38-39
Perfect square trinomials, 30, 39, 117
Perihelion, 987
Perimeter
of ellipse, 937
explanation of, 868
of regular polygons, 586
Period formula, for sine and cosine, 564
Periodic functions, 558-559
Periods
explanation of, 558, 563-564
on graphing calculators, 567-568

of tangent and cotangent functions, 578-579

Permutations
distinguishable, 1055-1056
on graphing calculator, 1059
nondistinguishable, 1057
Perpendicular distance, 921, 925
Perpendicular lines

r, 182-183
explanation of, 171-172
slope of, 181
Phase angle, 772-773
w (pi), 34

Pick’s theorem, 203
Piecewise-defined functions
applications of, 245-247
domain of, 240-241
equation of, 245
explanation of, 240
on graphing calculator, 247-248
graphs of, 241-245
Pitch diameter, 12
Placeholder substitution, 40
Plane, in space, 806
Points
distance between line and, 921-922
of inflection, 194
perpendicular distance from line to, 925
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Point-slope form
explanation of, 206
to find equation model, 184-185
linear equations in, 183
Poiseuille's law, 44
Paolar axis, 965
Polar-axis symmetry, 972
Polar coordinates
converted to rectangular coordinates, 968
converting from rectangular coordinates to, 967
distance formula in, 976
explanation of, 965, 1008-1009
midpoint formula in, 976
plotting points using, 965-967
Polar equations
applications of, 987-988
converted to rectangular equations, 978
explanation of, 969
graphs of, 969-974
identifying conic from, 985-986
symmelry for graphs of, 971-974
Polar form
applications of conics in, 987-988
conic equations in, 984-987
conic rotations in, 1012-1013
of ellipse with center at pole, 992
equation of line in, 992
explanation of, 965
standard equation of conic in, 986
Polar symmetry, 972
Pole, 965
Polygons, 586, 622
Polynomial equations
checking solutions to, 777-778
explanation of, 128-129
Polynomial expressions, 26-27
Polynomial form
of equation of ellipse, 930, 931
of equation of hyperbola, 944-945
Polynomial functions
applications of, 324
complex, 316
graphs of, 330-339
zeroes of, 315-324
Polynomial graphs
end behavior of, 331-334
guidelines for, 337-339
identification of, 330-331
turning points and, 331
with zeroes of multiplicity, 334-337
Polynomial inequalities
explanation of, 377-379
on graphing calculator, 378, 379
steps to solve, 379, 382
Polynomials. See also Monomials; Trinomials
addition and subtraction of, 27-28
degree of, 26
division of, 304-305
explanation of, 26-27
factoring, 35-41, 128
factoring quadratic, 36-38
families of, 26
prime, 37
products of, 28-30
quartie, 342
real, 318-319
use of remainder theorem to evaluate, 309

Index

Population density, 358
Position vectors, 738-739
Positive angles, 507, 508
Positive association, 283
Positive numbers, 3
Positive slope, 168
Power property
of equality, 131
of exponents, 21-22
of logarithms, 54-55, A-9
product to, 22
quotient to, 22
Power reduction identities,
654, 642-644
Present value equation, 468
Pressure, 20
Pressure wave, 594
Primary interval, for sinusoidal graphs, 592
Prime polynomials, 37
Principal p, 467
Principal roots, 671, 672
Principal square roots, 8, 105
Probability
binomial, 1082, 1083
elementary, 1065-1066
explanation of, 1065
on graphing calculator, 1070-1071
of mutually exclusive events, 1070
of nonexclusive events, 1069-1070
properties of, 10661068
quick-counting and, 1068-1069
Problem solving methods, 78-81
Product property
of exponents, 21-22
of logarithms, 454
of radicals, 58-59, 105
zero, 115-116
Product to power property, 22
Product-to-sum identities
application of, 640, 654
explanation of, 644-646
Projectiles
explanation of, 999-1000
height of, 140, 292, 298-299
motion of, 646-647, 760-761, 790
position of, 670
range of, 680, 763, 790
Proofs
of complex conjugates theorem,
A-7-A-8
of factor theorem, A-7
by induction, 777, 1045-1049
of linear factorization theorem, A-8
of power property of logarithms, A—9
of product property of logarithms, A-9
of quotient property of logarithms, A-9
of remainder theorem, A-7
Proper subset, 2
Property of absolute value equations, 96
Property of negative exponents, 24
Protractors, 504
Ptolemy, 518
Push principle, 407-408
Pythagorean identities
explanation of, 616, 653
formula for, 571
use of, 617, 618, 640, 729, 739
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Index 1-9

Pythagorean theorem, 63-64, 156
explanation of, 506
use of, 724, 725

Pythagorean triples, 553

Quadrantal angles, 508
Quadrantal points, 542
Quadrant and sign analysis, 536
Quadrants, 153
Quadratic, 115
Quadratic equations
alternative method to solve, 149-150
applications of, 122
completing the square to solve, 117-118
explanation of, 114
on graphing calculator, 123124
quadratic formula to solve, 119-122
square root property of equality and, 116-117
standard form of, 114
zero product property and. 115-116
Quadratic expressions, 61
Quadratic form
explanation of, 38, 40
u-substitution to factor expressions in, 4041,
133-134
Quadratic formula
applications of, 122-123
discriminant of, 120-122
explanation of, 119
solving quadratic equations with, 119-122
Quadratic functions
explanation of, 294, 316
extreme values and, 297-299
araphs of, 294-299
method to find equation of, 297
Quadratic inequalities, 376-377
Quadratic polynomials, factoring, 36-38
Quadratic regression, 286288
Quartic polynomials, 342
Quick-counting techniques
explanation of, 1068-1069
on graphing calculator, 10701071
Quotient property
of exponents, 23-24
of logarithms, 454
of radicals, 59-60
Quotient property of logarithms, A-9
Quotients
difference, 214-217
of functions, 255-257
to power property, 22

R
Radians
converting between degrees and, 510-511
explanation of, 508, 509
Radical expressions
addition and subtraction of, 60-61
explanation of, 55
multiplication and division of, 61-63
rational exponents and, 56-58, 60
simplification of, 55-56, 59, 62, 63
Radicals
explanation of, §
product property of, 58-59, 103
quotient property of, 59-60
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Radicand, 8
Radioactive elements, 473

Radius
of circle, 157-159
explanation of, 542
of sphere, 422
Range, of functions, 194195, 198
Rate of change
difference quotient and, 213-217
explanation of, 167
slope as, 167-168
Ratio identities, 616, 653
Rational equations
applications of, 137
explanation of, 129
method to solve, 129-130
Rational exponents
explanation of, 57, 132
power property of equality and, 133
radical expressions and, 57-58, 60
solving equations with, 133
use of, 56-57
Rational expressions
addition and subtraction of, 4849
decomposition for, 892-895
explanation of, 45
fundamental property of, 45
multiplication and division of, 46-48
partial fractions and, 889-896
rewriting formulas and algebraic
models and, 50-51
in simplest form, 45-46
simplifying compound fractions and, 49-50
Rational functions
applications of, 354355, 367-370
end behavior of, 346, 347
explanation of, 345-346
on graphing calculator, 380
graphs of, 352-354, 363-366
horizontal asymptotes of, 350-351, 364
with obligue and nonlinear asymptotes,
363-366
with removable discontinuities, 362-363, 370
vertical asymptotes of, 348-350, 362
writing equation of, 348
Rational inequalities, 380-381
Rationalizing the denominator, 62-63
Rational numbers, 3
Rational zeroes theorem, 320
Ratios, trigonometric, 518-520, 531-535
Raw data, 283
Rays, 504
Real number line, 556
Real numbers
absolute value of, 5-6
explanation of, 4-35
order property of, 5
properties of, 15-17
trigonometry of, 542, 547-550, 556, 604
whose function value is known, 549-550
Real polynomials, 318-319

Real roots
explanation of, 671
solving trigonometric functions for,

674-675
Reciprocal function, 346-347, 978
Reciprocal identities, 616, 653

Index

Reciprocals, 16
Reciprocal square function, 346-347
Rectangles
area of, 868
explanation of, 868
reference, 560-562
Rectangular coordinates
converted 1o polar coordinates, 967
converting from polar coordinates to, 968
explanation of, 153
vectors and. 738-740
Rectangular equations, 978
Rectangular form
complex numbers in, 766-768
parametric equations in, 997
Recursive sequences, 1019
Reduced row-echelon form, A-3 — A—4
Reference angles
explanation of, 535, 545, 613
method to find, 535
Reference arc, 547
Reference intensity, 442
Reference rectangles, 560-562
Reflections
across x-axis, 229
across y-axis, 426
horizontal, 230
vertical, 229
Refraction index, 680-681
Regression
applications of, 494495
forms of, 491
on graphing calculator, 285-286, 492
linear, 285-286
ic, 286-288

Repression models
exponential, 492
logarithmic, 493
logistic, 494
logistics equations and, 493-494
nonlinear, 287-288
to predict trends, 288
Relations
explanation of, 152
functions as, 191
araphs of, 153-155
Remainder theorem
explanation of, 308-309
proof of, A-7
use of, 311, 324
Removable discontinuities
explanation of, 244, 362
on graphing calculator, 370
rational functions and, 362-363
Repeated roots, 116
Repeated zeros, 407
Repeating decimals, 3
Required interest rate, 397
Residuals, 491
Resistance inductive reactance., 772
Resultant forces, 744-745
Resultant vectors, 740
Revenue formula, 136
Revenue models, 136
Richter values, 442
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Right angles, 504
Right parabolic segments, 961-962
Right riangles
applications of, 524-525
explanation of, 63-64, 506
finding function values using, 520
relationships in, 516
solutions to, 520-522
trigonometry of, 518-525, 602-603
Roots
complex, 109
cube, 8, 56
of equation, 74
extraneous, 130, 456
on graphing calculators, 595-596
of multiplicity, 209
in [0,27], 671, 672-674
principal, 671, 672
real, 671, 674-675
repeated, 116
square (See Square roots)
Root tests, 342
Ratated conics
discriminant and, 983-984
explanation of, 978
rotation of axes and, 978-983
Rotation of axes
computations for, 1013-1015
formulas for, 980, 981
Row-echelon form, A-3
Row operations, elementary, 850
Rule of fourths, 560, 588
r-value analysis, 969-973

S

Sample outcome, 1053-1054, 1067
Sample space, 1053, 1054, 1065
Sand dune function, 250
SAS wiangles, 724-726
Scalar measurements, 736
Scalar multiplication. 737, 861-862
Scalar quantities, 736
Scalars, 736
Scaled drawings, 751-752
Scale of data, 286
Scatter-plots
explanation of, 283
linear/nonlinear association and,
284-285
positive/negative association and,
283-284
Scientific notation, 25-26
Secant, 523
Secant function, 565-566, 603, See also
Trigonometric functions
Secant lines, 182
Seconds, 505
Semicircles, 155
Semi-hyperbolas, 952
Sequences. See also Series; specific types of

sequences
alternating, 1019
applications of, 1022-1023
arithmetic, 1027-1031
explanation of, 1018
finding terms of, 10181019
finite. 1018

Page 86 of 96



Algebra and Trigonometry, 2nd Edition, page: 1306

No part of any book may be reproduced or transmitted by any means without the publisher’s prior permission. Use (other than qualified fair
use) in violation of the law or Terms of Service is prohibited. Violators will be prosecuted to the full extent of the law.

Coburn: Algebra and
Trigonometry, Second
Edition

Back Matter

geometric, 1034-1039
infinite, 1018
recursive, 1019-1020
Series. See also Sequences
explanation of, 1018
finite, 1020
geometric, 1034
infinite, 1092-1093
infinite geometric, 1037-1038
Set notation, 2
Sets
intersection of, 89
null, 2
of numbers, 2-5
Shifted form, 591
Shifts
horizontal, 227-229, 590-591
vertical, 227
Sigma notation, 1021
Similar triangles, 506
Simple interest, 467
Simplest form, 45-46, 62
Sine function. See alse Trigonometric functions
applications of, 588-589
graphs of, 557-561, 563, 605
period formula for, 564
Sines. See also Law of sines
of angle between two sides of triangle, 528
explanation of, 519, 523
sum and difference identities for, 632-634
Sine wave, 771
Singular matrices
determinants and, 876-880
explanation of, 876, 877
Sinking fund, 472
Sinusoidal models, 591
Sinusoidal patterns, 588
Slope
of horizontal and vertical lines, 169
of line, 166-168
as negative reciprocal, 171
ive and negative, 168
Slope formula
explanation of, 167, 206
as rate of change, 167-168
Slope-intercept form
explanation of, 179, 206
graph of line and, 179-183
linear equations and, 178-179
Smooth functions, 240
Solution region, 827
Solution sets, 86
Sound energy, 594
Sound waves
graphing calculators and, 698-699
identities to solve application involving, 647
periodic motion of, 594-595
Spherical shells, 44
Spiral of Archimedes, 540, 977
Spring oscillation, 102
Springs, periodic motion of, 593-594
Square matrices, 848
Square root function, 225
Square root property of equality, 116-117
Square roots
of complex numbers, 327
explanation of, 8, 438

s

Index

notation for, 8
principal, 8, 105
simplification of, 55-56
Squares
binomial, 30-31
completing the, 114, 117-118, 294-295, 928,
931, 934, 944-947, 955
difference of two, 30, 3940
factoring difference of two, 38-39
perfect, 38-39
Square systems, 811
Squaring function, 225
SSA wiangles, 714-717
SS8 triangles
law of cosines and, 726-727
method to solve, 724, 726
Standard angles, 508, 613, 983
Standard form
of circle, 157, 928
of complex numbers, 106-107
equation of ellipse in, 929, 935
explanation of, 591
of hyperbola, 942-944
of linear equations, 206
of polynomial expressions, 27
of quadratic equations, 114
of quadratic functions, 294
of systems of equations, 796
Standard position, of angles, 508
Static equilibrium, 791
Static rigonometry, 528
Statistics, 1065
Steinmetz, Charles Proteus, 771
Step functions, 246-247
Stirling’s formula, 1062
Straight angles, 504
Stretches, vertical, 230-231
Subscript notation, 1044
Substitution
checking complex root by, 109
checking solutions by, 75
explanation of, 795
placeholder, 40
to solve nonlinear systems, 820
to solve system of equations, 795-796,
844-845
Subtends, 508
Subtraction

of complex numbers, 107
of matrices, 860-861
of polynomials, 27-28

of vectors, 741
Sum and difference identities

for cosine, 630-632

key concepts on, 692

for sine and tangent, 632-634
Sum identity, for cosine, 631
Summation

applications of, 1052

explanation of, 1021

index of, 1021

properties of, 1022
Summation notation, 1021-1022
Sum-to-product identities, 645046
Supplement, method to find angle, 504-505

© The McGraw-Hill
Companies, 2010

Index

Supplementary angles, 504
Surface, illumination of, 528
Surface area. See also Area
of cylinder, 44, 83, 126, 268, 372
of frustum, 67
of rectangular box, 301
Symbals. See Notation/symbols
Symmetry
axis of, 226
to find function values, 557-558
graphs and, 206-209, 337
of graphs of polar equations, 971-974, 978
identities due to, 616
to locate points on unit circle, 543, 544
to origin, 208-209
Synthetic division, 306-308, A-1 —A-2
Systems of inequalities. See also Linear
inequalities
explanation of, 828
on graphing calculator, 834835
linear programming and, 830-834
solution to, 828-829
Systems of linear equations
augmented matrix of, 848-849, 851852
determinants and Cramer’s Rule to solve,
BR6-888
explanation of, 794
inconsistent and dependent, 798,
852-853
matrices and, 848-855
Systems of linear equations in three variables
applications of, 812-813
elimination to solve, 808-810
explanation of, 806
inconsistent and dependent, 810-812
solutions to, 806-807
visualizing solutions to, 806
Systems of linear equations in two variables
elimination to solve, 796-798
explanation of, 794
on graphing calculator, 801
graphs to solve, 794-795, 801
inconsistent and dependent, 798
modeling and, 799-800
substitution to solve, 794-795
Systems of logarithmic equations, 821
Systems of nonlinear equations
applications of, 822-823
conic sections and, 958-959
elimination to solve, 820-821
explanation of, 819
possible solutions for, 819
substitution to solve, §20
Systems of nonlinear inequalities
applications of, 829-830
explanation of, 822

T

Tangent functions. See also Trigonometric
functions

applications of, 580-581
characteristics of, 577
coefficient A and, 577-578
coefficient B and. 578-580
on graphing calculators, 581-582
graphs of, 574-580, 606

Tangent lines, 586
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Tangents
explanation of, 519, 523, 623
origin of term, 586
sum and difference identities for, 632-634
Temperature measurement, 203, 803
Terminal side, of angle, 507, 508
Terminating decimals, 3
Theta (0), 504
30-60-90 triangles, 506, 507, 518-519, 531
Threshold of audibility, 442
Tidal motion, 611-612
Timing falling object formula, 66
Toolbox functions
direct variation and, 389-392
explanation of, 225-226
Transcendental functions, 436, 676
Transformations
of general function, 231-233
graphs of exponential functions using,
427,429
graphs of logarithmic functions using, 440
horizontal reflections and, 230
nonrigid, 232
of parent graphs, 226
rigid, 232
solving equations that involve, 684-685
of trigonometric functions, 592

of trigonometric graphs, 557, 560, 607-608

use of program to explore, 280-281
vertical reflection and, 229
via composition, 281
Translations
explanation of, 227-228
horizontal, 590-593
vertical, 588-590
Transverse axis, 941
Trapezoid, perimeter of, 733
Tree diagrams, 1053-1054
Trial-and-error process, 37, 38
Trials, 1053
Triangles
area of, 372, 629, 784, 857, B95-896
equilateral, 516
explanation of, 5035
45-45-90, 506, 507, 518
law of sines to solve, 713-718
oblique, 712-718, 783
propetties of, 505-507
relationships in right, 516
right, 63-64, 506
SAS, 724-726
similar, 506
SSA, T14-717
SSS, 724, 7126727
sum of tangents of angles of, 652
30-60-90, 506, 507, 518-519, 531
trigonomeltry of right, 518-525
unit circle and special, 543-546
Triangular form, matrices in, 850
Triangularizating, of augmented matrix,
850-852
Trichotomy axiom, 827
Trigonometric equations
algebraic methods to solve, 682-683
applications using, 685-687, 695
explanation of, 671, 694, 699
finding multiple solutions to, 672-674

of formAsin(Bx = )X D=k
684685
graphing technology to solve, 676-677
identities to solve, 676, 683-684
inequalities and, 699
inverse functions and principal roots and, 672
principal roots, roots in [0,27], and real roots
and, 671
solved for all real roots, 674-675
Trigonometric form
complex numbets in, T66-T68,
776, 786
equation of line in, 688
products and quotients in, 769-770
Trigonometric functions
of any angle, 533
applications of, 537-538
domains of, 548
evaluation of, 532-534, 536, 537
explanation of, 531, 613
fundamental identities to write, 618-619
on graphing calculators, 590, 592
hyperbolic, 630
inverse, 549, 654-664, 693-694
maximum and minimum values of, 563
points on unit circle and, 546-547
signs of, 535-536
transformation of, 592
value at 1, 549, 550
values of, 548-550
Trigonometric graphs
of cosecant and secant functions,
565-566, 605
explanation of, 221, 557
of sine and cosine functions, 557-563, 603
of tangent and cotangent functions,
574-580, 606
transformations and, 557, 560, 607-608
Trigonometric ratios, 518-520, 531-535
Trigonometric values, 521
Trigonomeltry
coordinate plane and, 531-538, 603-604
dynamic, 528
origins of, 504
of real numbers, 542, 547-550, 556, 604
of right triangles, 518-525, 602-603
static, 528
Trinomials. See alse Polynomials
explanation of, 26
factoring, 36-37
perfect square, 30, 39, 117
Tunnel clearance, 824
Turning points, 331

u

Unbounded region, 830

Uniform motion, 80, 800

Union, 89

Unigueness property, 429-430, 457

Unigue solutions, 807, 808

Unit circles
explanation of, 542, 604
finding points on, 542-543, 545-546
special triangles and, 543-546
trigonometric functions and points on,

546-547
Unit vectors, 743, 757

Companies, 2010

Upper and lower bounds property, 322-323
Upper bound, 323
u-substitution
to factor guadratic forms, 4041, 133-134
to solve trigonometric equations, 675

')
Variable amplitudes, 611-612
Variables, 5, 152
Variable terms, 13
Variation
constant of, 389
direct, 389392
inverse, 392-393
Jjoint, 393-394
Vector diagrams, 711
Vectors
algebraic, 743
applications of, 744-746, 755-756, 785-786
components of, 738-740, 746-747,
753-755, 759
dot products and angle between, 756-758
equilibrium and, 752-753, 791
equivalent, 738
explanation of, 736, 784-785
force, 756
on graphing calculators, 746-747
height of projectile and, 760-761
horizontal unit, 742
initial and terminal points of, 737
magnitude of, 739, 749
notation and geometry of, 736-737
operations on, 740-741
position, 738-739
projections of, 753, 758-760
properties of, 742, 765
rectangular coordinate system and.
T38-740
resultant, 740
unit, 743, 757
Velocity
angular, 512-513
explanation of, 213-215, 512
linear, 512, 513
Verbal information, translated into mathematical
model, 13-14
Vertex
of ellipse, 929
explanation of, 504, 829, 922
of hyperbola, 941
Vertex formula, 296-297
Vertex/intercept formula, 301
Vertical asymptotes
domain and, 348-349
explanation of, 348
multipl s and, 349-350
of rational functions, 348-350, 362
Vertical axis, 806
Vertical-axis symmetry, 972
Vertical boundary lines, 193-194
Vertical change, 166-167
Vertical format, 14, 28
Vertical hyperbolas, 942
Vertical lines, 169-170
Vertical line test for functions, 192-193
Vertical parabolas, 954, 956
Vertical reflections, 229
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Vertical shifts, 588, See alse Vertical translations
Vertical stretches, 231
Vertical translations, 227, 588-590
Vertical unit vectors, 742
Voltage, 772
Volume

of box, 44

of cone, 638689, 837

of conical shell, 44

of cylinder, 688

of cylindrical shell, 44

formula for pressure and, 20

of open box, 314

of sphere, 238

of spherical shell, 44

surface area of cylinder with fixed, 372

Index

w

Whole numbers, 2-3
Witch of Agn:

Work, vector applications involving,

755-756
Wrapping function, 556

a-intercepts, 166, 298, 595-596
xy-plane, 153

Y

y-axis, 207, 426
y-intercepts, 166

© The McGraw-Hill
Companies, 2010

Index

z
Zeno of Elea, 1092
Zeroes
approximation of real, 344-345
complex, 407
division with, 7, 306, 307
as exponents, 24-25
of function, 209, 217
on graphing calculators, 595-596
of multiplicity, 317, 334-337
of polynomial functions, 315-324
repeated, 407
use of factor theorem to find, 310-311
Zero exponent property, 24
Zero placeholder, 307
Zero product property, 115-116
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B4 Special Constants

= 31416 T~ 31416 T 1472 T~ 0.7854 T = 05236 T~ 02618
2 3 4 6 12
= V2 V3 V3
e = 27183 V2= 1.4142 V3 = 17321 = = 07071 5, 08660 =5 = 0574
B4 Special Products
(x+a)x+b)=x"+ (a +byx+ab (a+b)a—b)=d*— b
{a+ b =da+ 2ab+ b (a—bY =a" — 2ab + b?
(a+ b)Y =a* + 3ab + 3ab” + b (a — by = a® — 3a°b + 3ab” — B*

E2 Special Factorizations

Xt (a+ b +ab=(x+a)x+b) a—b =(a+b)a—b)
& + 2ab + b* = (a + by’ a® — 2ab + b* = (a — b)®
a* — B =(a— b)a" + ab + ) a*+ b = (a+ b)(a® —ab + b

B4 Formulas from Plane Geometry: P — perimeter, C — circumference, A — area

Rectangle Square Regular Polygon s
P=120+2w P=4s ' P=ns

!
A=lw A=s A=2p
2
Parallelogram g Trapezoid Lt Triangle
1:
b A=+l : A=bh b
Triangle 5 Right Triangle 5 Circle
Sum of angles AAC Pythagorean Theorem . A=aqr
A+ B+ C=180° @+ b =c B C=2mr=mnd
Ellipse Right Parabolic Segment
A= A= Z
C= 11\/2((:: + hz) 3
b
B4 Formulas from Solid Geometry: § — surface area, V — volume
Rectangular Solid Cube Right Circular Cylinder
V= lwh V=ys V=mrk
S=lw+Ih+wh 5 =64 §=2ur(r + k)
Right Circular Cone Right Square Pyramid Sphere
V= l'rrrzh V= lbzh V= i'm‘]
3 3 3
§=arr + ) S=0+bVE + a7 § =4
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Ed Formulas from Analytical Geometry: P, — (Xq, ¥1), Pz — (Xa, ¥2)

Distance between P; and P, Slope of Line Containing P, and P,

Ay m-n

d= \/(.rz — &P+ (=) m=as T
Equation of Line Containing Py and P, Equation of Line Containing Py and P,
Point-Slope Form

Slope-Intercept Form (slope m, y-intercept b)
y=y=mlx—x)

v =mx + b, where b = y; — mx,
Parallel Lines

Perpendicular Lines
Slopes Are Equal: m; = m»

Slopes Have a Product of —1: mym, = —1
Intersecting Lines

Dependent (Coincident) Lines
Slopes Are Unequal: m; # m;
Ed Logarithms and Logarithmic Properties

Slopes and y-Intercepts Are Equal: m; = my, by = by

y=logx&b' =x

logph =1 log,1 =0
log,x
log, b* = x ot = log.x = LEuE
log,.c
log, MN = log, M + log, N

M ’
lng,,N = log,M — log,N
E4 Applications of Exponentials and Logarithms

A — amount accumulated

log,M” = P - log,M

P —»initial deposit, p — periodic payment n — compounding periods/year

" " " + r " *

r — interest rate per year R —»interest rate per time penud(—) t— time in years
n

Interest Compounded n Times per Year

R
A= P(l + —)
n

Accumulated Value of an Annuity

Interest Compounded Continuously
A= Pe"

Payments Required to Accumulate Amount A
AR
1+ R"™—1

A=:\(I+R)'"—1 pz(
E2 Sequences and Series:

ay —» Lst term, a, — nth term, S, — sum of n terms, d — common difference, r — common ratio

Arithmetic Sequences Geometric Sequences

an,a;=a, +daz=a +2d,....,a,=a,+(n—1)d

ity = @iF, A3 = @1 . oyl = a7
n
n ap — myr
5. = 2ar + a) 5 =Bt
n 1 L1}
Fi= §|2u, +(n— 1)d S = <1

E4 Binomial Theorem

(a +b)' = (;)a”b" + (T)a"_lb’ + (;)a”_:bz + o

nn— 1)(n—2)- - -

+( # )a!btl—l+(ii)atlbl>
n—1 n

0ol=1

nl =
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E4 The Toolbox and Other Functions

linear linear identity constant
¥y ¥
Ve | y=@
X [ =
y=mx+h
m<0.b>0 m=0,b>0 m=1b=0 m=0,b>0
absolute value squaring cubing square root
¥ ¥ y
v = lx| y=x? y=2x
v x t
cube root floor function reciprocal reciprocal guadratic
¥ ¥ '
y=Lxl
y=vk o
/”"P -—
X P 5 B X
o
exponential exponential logarithmic
¥ ¥ ¥
/\- =b y=b"x \ ¥ =log,x y=—
L: %
= X

E4 Transformations of Basic Graphs

Given Function Transformation of Given Function
¥ = flx) y=af(xxh) *k
) T T\
vertical reflections horizontal shift h units, vertical shift & units,
vertical stretches/compressions opposite direction of sign  same direction as sign

Ed Average Rate of Change of f(x)

For linear function models, the average rate of change on the interval [xy, x;] is constant, and given by the slope formula:

Ay wm—»

A- “=——. The average rate of change for other function models is non-constant. By writing the slope formula in function form
X =X

ok
using v, = f{x;) and y, = f{x,), we can compute the average rate of change of other functions on this interval:

£=ﬂx2] = flxy)
Ax X3 =X,
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E2 Quick Counting and Probability

Fundamental Counting Pri

iple: Given an experiment with two

| © The McGraw-Hill

if the first can be

Permutations—Order Is a Consideration: (Al, Bo, Ray) and (Ray, Bo, Al) finish the race in a different order.

The permutations of r objects selected from a set of # (unique) objects is given by P, =

The combinations of r objects selected from a set of n (unique) objects is given by ,C, =

The probability of E is P(E) = n(E)

For any event E: 0 = P(E)) =

Probability o

PE, N E;) = P(E)}
i )] L

Conic Sections

¥ circle with center
at(h, k)
G 7 A
central I (x— )2+ (v —
circle !
(x, ¥) :
i
0, 0) h x
R yi=p2
k
central
& hyperbola

n!

(n—-rY

rin = !
Basic Probability: Given 5 is a sampie space ol equaily likely events and E is an event defined reiative 1o 5.

where n(E) and n(S) represent the number of elements in each.

hyperbola with center
at (h, k)

ing y leads, the

hyperbola is oriented vertically.

2 2 3
et =la*— bl

A2 = dpy
vertical parabola

p=0

f E; and E, Probability of E; or E,
P(ES) P(E,UE,) = PE;) + P( - P(E, N E;)
ARz i 2] i A ] 2]
y
b (h, k + b) 2
ellipse with center
at(h ky.a>b
k (h+a.k)
B=g Y = hy ‘hp 8
central B { .
ellipse ©.5) |
I
1
!*({.Olﬁmw.“) :
) N h
0, — b) .‘T + :T =1 is oriented vertically.

¥2 = dpx
horizontal parabola
focus (p, 0)
directrix x = —p
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k4 Commonly used, small case Greek letters

o alpha B beta ¥ gamma
{ zeta a theta A lamda
p rho o sigma ] phi

E2 Trigonometric Functions of a Real Number

For any real number 1 and point P(x, y) on the unit circle associated with ¢:

cost = x sint =y

1 1
sect = — x# 0 csef=— y#0
X ¥

E2 Trigonometry and the Coordinate Plane

For P(x, y) a point on the terminal side of an angle @ in standard position:

X
cosfl = —
r

sinfl = tanfl =~

~ =

secl =" x#0
X

cscd=Ly+0
v

v

B4 Right Triangle Trigonometry

For right AABC with indicated sides adjacent and opposite to acute angle #:

y
tanf == x#* 0
X

X
coti == y# 0
y

4
= x#£0
x

colﬁzi)'¢0

adj o [
cosfl = ot 3 sinfl = P tanfl = E
hyp hyp adj
h; h; adj
secl = P cscf = i cotf = —
adj opp opp

Ed Special Triangles and Special Angles

[ sind cosfl tand csci secl cotd

0° 0 1 0 —_ 1 —

| 4§ [ F [ H [ 2 [ & [V

4 || Y 3 1 V2 V2 1

60 | @ ! V3 2 2 %

90° 1 0 — 1 — 0
Ed Graphs of the Trigonometric Functions

y=csct

1
|
1

¥y =sinr ;/

EE)

© The McGraw-Hill
Companies, 2010

& delta € epsilon
I mu T pi
[ psi [ omega
i
x v

hyp i

adj
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E4 Fundamental ldentities

Reciprocal Identities Ratio Identities Pythagorean Identities Identities due to Symmetry

1
sech = —

sinfl e 5 ’ .
tanfl = —— sin“8 + cos™0 = 1 sin(—#) = —sind
cos cosf
F—— 1o = 25 1+ tan’d = sec’d ) = cosf
ese e cotd =" an f = sec cos(—#) = cos
coth = 7 1 + cot’#t = csc?f tan(—#) = —tan#
n

Ed Cofunction Identities

L

sin| 3 A= cos X
T

tan| — — x | = colx
2
T

secl —— x )= cscx
2 /

E4 Double-Angle ldentities

Ed Sum and Difference ldentities

cos(e = ) = cosacosf F sinasinf

T .)_ _—
cos S
(G-
Cotl — = x| =tanx
2
()
c3¢| — —x | = secx
2

E2 Half-Angle Identities

sinfa = B) = sinacos B * cosasin
tana * tanf

tan(a * B) =

T1F tanatan B

B4 Power Reduction Identities

sin(2a) = 2sinacose . ‘fl — cos @ L% 1 — cos(26)
sing = =,/ sin"f = ————
cos(2a) = cos"a — sin’a 5 Vo2 g
[ [T+ cosd 1 + cos(28)
= Dens — g i e i
2cos o ) 1 I.th = *_\IJ 2 cosf = 2
=1 - Zsin'w @ a
— cos 1 — cos(28
_ 2ana tan, =—_ tan*f = 1 coils0)
tan(2a) = ———— 2 sin 1 + cos(28)
| —tan“a
___sin#
1+ cos@

Ed Product-to-Sum Identities k4 Sum-to-Product Identities

l55)
cos| =~
25
at+p a—f
7 )cos( 3 )
a+tB\ fa-B
5 jsinl

4 Law of Cosines

a = b+ ¢ — 2bccos A

” [ . 1 a +
sinacosff = ;\sm(u + B) + sin{fe — B) sine + sinf3 = 25in(

cosasing = jl\sin(ux + B) — sin(e — B)

1
cosacosff = 5|cos(ﬂ + B) + cos(a — B) cosa + cosfB = Zci\g(

1
sinasin = _leos(e — B) = cos(a + B) cosa — cosB = 725in(

K4 Law of Sines

sinA _ sinB  sinC
a b ¢

5

b’ =a*+ ¢* — 2accos B

& =a + b — 2abcos C

Ed Area of a Triangle

1
A= Eb(‘ sin A
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