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3’3 6’ 6 6 33
49. y = 5 sin(3x + 0.9273) 51. C=68%b=3.9;c=606 53. No triangle is formed 55. C=72%a=~29;b=5.1
57. A = 44.4° B =~ 78.5% C ~ 57.1° 59. ~75 6. (@A) =~5.6<bhb<12 (B)b=560rb=12 (Jb<56

63. = (0.6 mi 65. 1.25 rad 67. (a) sin 6 + — s1n 260 (b)0 =— _\/§ = 1.30 square units

39, {Z 5—77} 41, {32”} 43, No solutions 45, [O, %) U (5—’" 7—‘”) U (11_11- 277) 47, (” 5”)

69. (a) & = 4000 sec% — 4000 miles (b) =~ 35.51° 71. area of circle = 2567 cm?, area outside hexagon = 25672 — 384V3

~139.140cm? 7. 4—‘;22 ~ 53.01 cm®

75. (a) By the product-to-sum formula in 74c, 2 sin % ; Y cos & ; Y=12. %(sin w +sin 4 v%) =sinu + sinv

{b) By the product-to-sum formula in 74c, 2 sin &

—vcosu-zf- =9. 2<Sln —v;—u+v+sinu+v—(u+v))

u—v

= sin 4 + sin(—v) = sinu — sinv (¢} By the product-to-sum formula in 74b, 2 cos ;r cos
=2-%(003“‘}%('4_V)+cos%)=cosv+cosu=cosu+cosv

(d) By the product-to-sum formula in 74a, —2 sin uT sin = = : — ¢os
= —(COSV — COS 4) = COS 4 — COS V

71. (a} Any inscribed angle that intercepts an arc of 180° is a right angle. (b) Two inscribed angles that intercept the same arc
sinA _ sind' _ald _ 1

are congruent. (c) In right AA'BC, sin A’ = 9P - 4 (d) Because ZA' and ZA are congruent, —— = 222 = 42 —
hyp d a a a d

+v . ou-— +v—(u— +v+u-—
v u~—v _2’1(00814 v—(u—v) ut+tv+u v)

(e) Of course. They both equal Ll by the Law of Sines.
a

Chapter 5 Project
1. o 5. One possible model is y = 0.5 sm(m(x —-21 375)) + 0.5.
I’n uﬂ
nn .ﬂ
a o
nﬂ ﬂ“
P, g

[-2, 341 by [-0.1, 1.1]

SECTION 6.1

Quick Review 6.1

9V3
a2

1 ,4.5 3. —5.36, —4.50 5. 33.85° 7. 60.95° 9. 248.20°

Exercises 6.1
5. (5,.2,V29  1.(=51,V26 9. (-2, -24),2V145  n. (-11, -7, V10 B. (1,7 B (—3 8)

M (4,-9) 19.(—4,—18) 2. ~-045i+ 089 23. ~—045i— 089  25. (a) (7 %) (b) = \[ \[
4 5 5

2 () (—=, -2 ) —i— 2 20, ~(1631,7.61) 31 ~(—14.52.4470)  33. 5: ~ 53.13°

Vool —
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SECTION 6.2

Exploration 1
1. (—2—x -y, 2—x —y. 3. Answers will vary.

Quick Review 6.2
1 - 46
LVE sl 5(3,V3)  n(-1,-V3) s (\/1_3\/1_3>

Exercises 6.2

.72 3. -47 530 1-14 913 mn4 B =115 56° 15. '~“64.65° 7 165° 19, 135°

2. ~0486° 25 —%(3, 1); —%(3, 1) +%<—1,3> 2. —<9 2) (9 2) + <—2, 9) 20, 47.73°,74.74°, 57.53°
~ —20.78 33, Parallel 35. Neither 37. Orthogonal 39, (a) 4,0 and (0, —3) (b) (4.6, —0.8) or (3.4,0.8)

4. (a) (7,0)and (0, —=3)  (b) = (7.39, —0.92) or (6.61,0.92)  43.(—1,4) or<13 183> 45. ~ 138.56 pounds

47. (a) ~ 415.82 pounds  (b) = 1956.30 pounds 49. 14,300 foot-pounds 51. = 21.47 foot-pounds

53. ~ 85.38 foot-pounds 55. = 624.5 foot-pounds

61. False. If one of u or v is the zero vector, then u - v = 0 but u and v are not perpendlcular

31V29
29

63. (d) 65. (a) 67 (a) 2:0+5.2=10and2.5+5:0=10 (b) 5(5, —2);5(62, 155) (¢} Iw,| =

(d)d:\2x0+5yo—10 () d:_lax_OJrM

V29 VR
SECTION 6.3

Exploration 1

1 ‘/l/ 3. t=12 5. Tmin = —2 and Tmax = 5.5

/

[-10, 5] by [-5,5]

Exploration 2

N e

[0, 4501 by [0, 801 {0, 450] by [0, 80] [0,450] by [0, 80] [0, 450] by [0, 80]

Ouick Review 6.3

4 Y/ A\ (WA AN ) (7 ) 3.v+2=§(x+3)orv—6=§(x—4)

961



962 SELECTED ANSWERS

242 =
5. I/_.-’ff Lx+y =4 9. 207 rad/sec

[-3.7) by [-7,7]

Exercises 6.3
1. (b) [-5, 5] by [—5, 5] 3. (@) [—5,5] by [-5, 5]

5. (b) : 7 9.
ﬁ - N
(3. 4)
i °, s
L (4’ E) ____J[
bbb b ) 8 o S . X
(O,—%) 0(1,-2) [-10, 10] by [-10, 10] : [-10, 10] by [-10, 10]

M. y = x — 1: line through (0, —1) and (1, 0) B, y= —2x + 3,3 = x = 7: line segment with endpoints (3, —3) and (7, —11)
B.x=(0y— l)2 parabola that opens to the right with vertex at (0, 1) 17. y = x> — 2x + 3: cubic polynomial
19. x = 4 — y2: parabola that opens to left with vertex at (4, 0)

2. r=x+3,s0y= %3, on domain: [—8, —3) U (-3, 2] 23. x* + y? = 25: circle of radius 5 centered at ©, 0)
x

25. x? + 32 = 4: three-fourths of a circle of radius 2 centered at (0, 0) (not in Quadrant II) 2. x =6t -2,y = —3t+5
For Exercises #29-32, many answers are possible; one of the simplest is given.

29. x=3t+3,y=4-7,0=t=<1 3. x=5+3cost,y=2+3sint,0=<¢t=<27

33. 0.5 <1 <2 35, -3 =t< -2 31, (b) Ben is ahead by 2 ft.

39. () y = — 162 + 1000 (c) 744 ft 41. Possible answers: {a) 0 < ¢ < g (tinradians) ()0 <t<7 (c) g <t < 3777
43. (a) about 2.80 sec (b) =~ 7.18 ft 45. (a) Yes (b) 1.59 ft 47, No
49. v =~ —10.00 fi/sec or 551.20 ft/sec 51 x = 35 cos(%t) and y = 50 + 35 sin(%t)

53. (a) When ¢ = 7 (or 3, or 5, etc.), y = 2. This corresponds to the highest points on the graph. (b) 27 units
59. True. Both correspond to the rectangular equation y = 3x + 4. 61. (a) 63. (d)

65. (a) (b) a (o O (d) x— 1?2+ (y — k2= a2
(/%*
'1

circle of radius a centered at (h, k)
a 1

0 | o
[- 6,6] b)' [—4, 4] [-6, 6] by [4, 4]
67. (a) Jane is travelling in a circle of radius 20 feet and origin (0, 20), which yields x; = 20 cos (nf) and y, = 20 + 20 sin (n?).

, . i ) ) 2
Since the Ferris wheel is making one revolution (277) every 12 seconds, 27 = 12n, son = 1—77 = % Thus,

v. — 20 ~raco /lf\ arnd v — AN L AN At /ZT‘\ o lge g
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() Jane and the ball will be close to each other but not at the exact same point at t = 2.2 seconds.
e —
ﬂj\ \'\ (d) d(r) = \/(20 cos (%t) + 30t — 75)2 + (20 + 20 sin (%t) + 167 — 30V3, t>2

I{/ l (e) The minimum distance occurs at t = 2.2 seconds, when d(f) = 1.64 feet.
[=50, 100] by [—50, 50] '
12 113
69. about 4.11 ft 3. t= 3,3,t— 23

SECTION 6.4

Exploration 1

_y T\ (9 T\, : g 37
3 ( 2, 3), (2, 2), (3, 0; (1, m); (4, 2)

Quick Review 6.4

1. (a) Quadrant IT (b) Quadrant III 3, Possible answers: 7#7/4, —97/4 5. Possible answers: 520°, —200°
7 (x—32+y*=4 9 =1114

Exercises 6.4

1 (—3, 3—\@) 3. (-1, —V3) e
22
5. (a) 5 i (b) v
i i R it st
| 2 16 i > | (3 7 (_ﬂ 4_7r)
13 3 3\/5 "2 e h 14_‘ 3
— - —_— 3 5w - o 342
’ 2 3 2 0 . 2 0 (uzlr 16 |).I ) |.I( -u-?'_.rl %)
- 0w 5>
(), 2m)
33
1. %"’ 9. {r 2?71: . ) 2, 30°) 13. \\\4 | 2y 15. (Z, Z\/g)
=K 30°
0 1fo ) o\2
l 0
' (-2, 1209
1, %=
4 s
(%) (%)

7 (-2.70,130) 19. 2,0) 2. (0,—2) 23 (2,%+ 2n7'r> and (—2,%+ @n + 1)7T>,nan integer
25. (1.5, —20° + 360r°) and (—1.5, 160° + 360r°), n an integer 21 (a) (\/5 %) or (—\/5, 5{) (b) <\/E %) or (—\/5, —%)
(¢) The answers from (a), and also (\/E %) or (—\/5, %71> 29, (a) (V/29, 1.95) or (—V/29, 5.09) (b} (—V/29,,—1.19) or

L — PR =— = PRS- ) an R - - LS B [P

—
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43, r = 2/cos § = 2 sec 6 & r=—1 > 41. 2 — 6rcos 6 = 0, 49, 2 + 6rcos § + 6rsin § = 0,

Zicos 6| = 3 eiid sor==6cosf sor=—6cosf —6sinf

[

A N e N Y N
I N/ Nt

[=5, 5] by [S, 5] (=5, 5] by [S, 5] [53, 9T by (4, 4] 12, 61 by 19, 3]
5. 2V3~346mi 53, (%, E), (i 3—”), (L 5—”), and (L 7—”)
<\/§ 4/\V2 4/ \V2 4 V2 4

55. False. (r, 6) = (r, @ + 2nar) for any integer n. These are all distinct polar coordinates. 57. (¢) 59. (a) ;
61. (a) If 6, — 0, is an odd integer multiple of 7, then the distance is |7, + r,l. If 6 | — 0, is an even integer multiple of 7, then the
distance is r; — r,l. 63, =~ 6.24 65, ~ 7.43 61. x = f(6) cos (0), y = f(0) sin ()

69. x = 5(cos 6)(sin 0), y = 5 sin? 6 N x=4coth, y=4

SECTION 6.5

Quick Review 6.5
1. Minimum: —3 atx = {g, 31}; Maximum: 3 at x = {0, 7, 27} 3, Minimum: 0 atx = {—, — —};

2
Maximum: 2 at x = {0, 7, 27} 5 (a) No (b)No () Yes 7. sin 0 9. cos? § — sin @

Exercises 6.5

1'(a)00£13_‘"'7,-5_7"3_717_’”(b) 357y
ol N e A S <°,{%,%’T",T”}>ﬁ:[-3a,)
r|3 o |-3[0 3]0 |~3]|0 \'_"2
i (3.0
S U W - x
(3, m -
(=5)]
3. k=m 5 k=27

[-5,5] by [-4,3] [-5,5] by [-3,3]

1. r3is graph (b). 9. Graph (b)is r = 2 — 2 cos 6. M. Graph (a)isr =2 — 2 sin 6.
13. Symmetric about the y-axis 15. Symmetric about the x-axis 17. All three symmetries

19. Symmetric about the y-axis 21. Maximum r is 5 — when 6 = 2n for any integer n.
23 Maximum #ic 2 (alano with —2) — whan O — VYerr/2 fare armcr Sefaran o



25. Domain: All reals

Range: r =3

Continuous

Symmetric about the x-axis,
y-axis, and origin

Bounded

Maximum r-value: 3

No asymptotes

m
N,

[-6. 6] by [-4, 4]

31. Domain: All reals
Range: {1, 9]
Continuous
Symmetric about the y-axis
Bounded
Maximum r-value: 9
No asymptotes

" Ty
[-9, 9] by [-2.5,9.5]

37. Domain: All reals
Range: [—3, 7]
Continuous
Symmetric about the x-axis
Bounded
Maximum r-value: 7
No asymptotes

(4, 8] by [-4,4]

‘5

21. Domain: 8 = 7/3
Range: (—o0, 00)
Continuous
Symmetric about the origin
Unbounded
Maximum r-value: none
No asymptotes

/|

[-47,4.7] by [-3.1,3.1]

33, Domain: All reals
Range: [0, 8]
Continuous
Symmetric about the x-axis
Bounded
Maximum r-value: 8
No asymptotes

)
i/

[-6, 12] by [-6, 6]
39. Domain: All reals
Range: [0, 2]
Continuous
Symmetric about the x-axis
Bounded
Maximum r-value: 2
No asymptotes

O
%

[-3, 1.5]1 by [-1.5, 1.5]

Domain: [O, E] U [’n’, 31]
2 2

Continuous on each interval in domain
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29. Domain: All reals

Range: [—2, 2]
Continuous

Symmetric about the y-axis
Bounded

Maximum r-value: 2

No asymptotes

[-3,31by [-2,2]

35. Domain: All reals

41.

Range: [3, 7]

Continuous

Symmetric about the x-axis
Bounded

Maximum r-value: 7

No asymptotes

A
L/

[-7, 11] by [-6, 6]

Domain: All reals
Range: [0, o0)
Continuous

No symmetry
Unbounded

Maximum r-value: none
No asymptotes

Graph for 8 = 0:

(Y
N,

[-45, 45] by [-30, 30]

\
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45. {6,2,6,2} 47. {3,5,3,5,3,5,3,5,3,5} 49. r,and r, 51. r,and ry 53. (a) A 4-petal rose curve with

2 short petals of length 1 and 2 long petals of length 3 (b) Symmetric about the origin (¢} Maximum r-value: 3

55. (a) A 6-petal rose curve with 3 short petals of length 2 and 3 long petals of length 4  (b) Symmetric about the x-axis

(c) Maximum r-value: 4 61. False. The spiral r = 6 is unbounded. 63. (d) 65. (b) 67. (e) Domain: All reals;
Range: [~lal, lal]; Symmetric about the x-axis; Continuous; Bounded; Maximum 7-value: lal; No asymptotes

69. (a) r;: 0 =< 6 < 4 (or any interval that is 44 units long); ry: same answer (b} r;: 10 (overlapping) petals; r,: 14 (overlapping)
petals M. Starting with the graph of r/, if we rotate counterclockwise (centered at the origin) by /4 radians (45°), we get the
graph of ry; rotating r| counterclockwise by 77/3 radians (60°) gives the graph of r,.

S N s

| |

[-5,5] by [-5, 5] [-5.5] by [-5, 5] [-5,5] by [-S, 5]

SECTION 6.6

Quick Review 6.6

L@ ®) . 3. —4— 4 5.0=5?'” 1.0=4—37I 9. 1
- o2+ 7i
4+
i SRS T Y T BPRS Y TN O CON Sy S N 1 L e
V53 V17
Exercises 6.6
1 3[cos Z + jsin =T 3. 2\/Ecos£+isinz 5.4cos2—”r+isin2—"I 7. coss—w-l-isins—w
2 2 4 4 3 3 3 3
9. ~ V13(cos0.59 + isin059) M. 3[cos T+isinZ) w3V3-3 1 S-S5z, g Yo_ V2
6 6 2 2 2 2 2 " 2
19. 14 (cos 155° + i sin 155°) 21, 15<cos 213—2” B asn 213—2“) 2. %(cos 30° — isin30°) 25, 2(cos 7 + i sin )
27, (@) 5 + i % = %i (b) Same as () 29, (a) 18 — 4i; ~ 0.35 + 0.41i (b) Same as (a) 31, —% + i%
. . -1+V3i —-1-V3i , ) Ar . . dq
3B.YV2+4V2i 3. —4-4 31 -8 30 i i V2 oa \/E(cos7 + isin T)’

\“/5(cos -1% 0 ol %”) \’/§<cos 167” + Isin “T”) 43. ~ V/5(cos 179 + i sin 1.79), ~ V/5(cos 3.8 + i sin 3.88),

= \Vg(cos 5.97 + isin 5.97) 45, cos% + i sin %, cos 351 + isin 3?”, —1, cos 7—571 + isin 75—7T, cos 95—7T + i sin o

A/ . N~/ 14 P U . PR ) — o ,
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51 \/—<cos—+zsm )ﬁ(cos%+isin9—w>,%<cosﬂ+t in —Z—> ( s—+z mi)

16 16 16 16 16

53, \/§<cos 1—7; + i sin 1—7;), -1+ \/§<cos 117—; + isin 117;) \/—( T4 isin —”)

12

\ﬁ/icosl—li+ts M,\G/Ecoss—ﬂ+isin5—71,\6/§cosl—9£+tsm —77+'isin23—'"
12 12 4 4 12 12
57, 1, L +V3, s9. +1 1+ V3, _1L M 61. —8; —2and 1 + V3i
2 2 2 2 2 2
y y
//. \\‘-\ /'-. ‘\\\
/ 0.5 \ / 0.5} \
/ Y ! \
/ ! | \
= | | L o ok L L &
v 05 f * 1 s 0
\ / \ /
\ / \ /
\ 4 \ //
T e S o

65. False. For example, the complex number 1 + i has infinitely many trigonometric forms. Here are two: \/E(cos % + isin %),

\/§<cos 94 +zsm-9T7T>. 61. b) 69. (@) M. (b)r% (c)cos (26) + isin (26)

B. (@) GE7cwicos nod| © [Erizowicoscizan+| (@ [¢cosFnsdveising
YR sind smod)owid {2int13503 7 (B%ic In a3y
*(%ﬁ.(nﬁ.)ﬂam( ?ﬁSEEHLsm(SBE 1.86+2,860E ~13i
n
g 47811128110 - 46-.12i
7. () = (V3) cos(0.620), () = (V3) sin(0.626) 9. 1, —% %i, —%—?i 8. —1,%+l§i,%—%i

83, —1, ~ 0.81 + 0.59/,0.81 — 0.59;, —0.31 + 0.95i, —0.31 — 0.95i

[~7.2] by [0,6]

CHAPTER 6 REVIEW EXERCISES
L(=2,-3) V3T 56 1(3,653V5  9.(-8-33V73 1 (a)<\/_ \1f> (b)<%, _7?5>
1. (a) tan_1<%> ~ 0.64, tan"(%) ~119 (b)=055 15 ~(-227,-106) 1. (V2,-V2)

19. {1, i + 2n + Dr|and | -1, &z + 2nm ), n an integer 21. (a) (—V13, 7 + tan™! EL L P (—V13,2.16) or
" Py 2 .
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23, (a) (5, 0) or (=5, m or (5, 2m) (b) (=5, —m)or (5,0) or (=5, ) (c) The answers from (a), and also (—5, 31) or (5, 47)

25, y= —%x ,+ ?z line through (0, —252) with slope m = —% 21. x = 2(y + 1)> + 3: parabola that opens to right with vertex at (3, 1)
29, y= Vi + I: square root function starting at (—1, 0) M. x=2t+3,y=3t+4 3B.a=-3,b=4,Iz11 =5

35. 3V3 + 3i 3. —1.25 - 1.25V3i 39, 3\/5<cos %’r + isin %:—T) Other representations would use angles %T + 2nm,

n an integer. 41, =~ \/ﬁ[cos (5.25) + i sin (5.25)] Other representations would use angles =~ 5.25 + 2nr, 1 an integer.

43. 12(cos 90° + i sin 90°); %(cos 330° + isin 330° 45, (a) 243<cos %“ +isin %”) (b) —23V2 _ 243V,

2 2
41, (a) 125(cos 7 + isin#w) (b) —125

8 T Lo T A8 O , . O 27 .2
49, V18[cos — + isin—}, V18[cos == + i sin 2= |, 51. 1,cos =—— + i sin —,
( 16 16) 16 16 5 5
8 177 T VL AN 25 . . 25T 4 . . 4w 6m . . O
V18(cos — + i sin — |, V18] cos = + | sin == cos — + i sin —, cos — + { sin —,
( 16 16 ) ( 16 16 ) 5 5 5 5
¥ cos L + i sin Ly
L 5 5
/'.__\_“' \I
’,"/ Ir \\\ Pl i N
¢ by yad \\\
P .| 1 o \
* II rl v // 0.5} \\
\ ’ / ¥
\'\ [~ /; — L L # v
“'“*——C’" 1|| 05 lf
L]
\q ,”
‘\\‘__'*//

53. (b) 55. (a) 57. Not shown 59. (c) 61. x> + y? = 4 — a circle with center (0, 0) and radius 2
2 /13

63. (x + %) +(y+1)2= 14—3 — a circle of radius % with center (—%, . 1)
4

65, r= —— = —~4csc b 67. r=06cos 8 — 2sin 0
sin 6
[~10, 10] by [-10, 10] [-3, 91 by [5. 3]
69. [ . 7. (d) 2 7
/
[-7.5,7.5] by [-8, 2] [-3, 3] by [-2.5, 1.5] [—9,2] by [6, 6]
Domain: All reals Domain: All reals
Range: [—3, 7] Range: [—2, 2]

Symmetric about the y-axis Symmetric about the y-axis

Y GV S £ "



