944 PART I11: Solutions to Even-Numbered Exercises

1 1 b2 + ¢ — a2 46. 2csc?x — 3 =cse2x — 1
44, —bc(1 + cosA) = —bc|l+ ——F——
2 2 2bc CcsC2X = 2
lbc 2bc + b2+ 2 — & . 1
2 2bc sn?x =2
1
— 7 2 _ 2
—4[(b+c) o] smx=¢72
1
:Z[(b+c)+a][(b+c)—a] x=33—775—777—77
4’ 4’ 4’ 4
_btc+a bt+tc—-a
2 2
~atb+c —-a+b+c
2 2
48. cosxcotx — cosx =0
cosx(cotx — 1) =0
cosx=0 or cotx =1
x= T 37 x= T o
22 4’ 4
50. sin(x — 7—;) — sin(x + 7—27) = —COSX — COSX = —2 COS X

Section 6.3  Vectorsin the Plane

Solutions to Even-Numbered Exercises

2u=(0-(-3,4—-(—4)=(378)
v=(3—-0,3-(-5)=(38)

u=yv

6. Initial point: (=1, —1)
Terminal point; (3, 5)
v=(3-(-1),5-(-1)=(46)
M = V& + € = V52 = 213

10. Initial point: (3.4, 0)
Terminal point: (0, 5.8)
v=(0—-34,58—-0)=(-34,58)
V| = V(=342 + (582~ 67

4. Initial point: (0, 0)
Termind point: (4, —2)
v={4-0-2-0) =4, -2
Ml = V& + (=27 = V20 = 25

8. Initia point: (=4, —1)
Terminal point: (3, —1)
v=(3-(-4),-1-(-1)=(7,0
M= V70 =7

12. Initial point: (=3, 11)
Terminal point: (9, 40)
v =(9—(—3),40 — 11) = (12, 29)
V| = 1% + 2% = /985
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14.

16.

20.

24,

28.

32.

v =(—233 — 1.64,3.86 — 7.21) = (—3.97, —3.35)

v | = (=397 + (—3.35)2 = /26,9834 ~ 5.19

3v y 18. y
/3\/ X
‘ X
v—3u y 22. @ u+v=(53)+ (40 =(13)
] (b) u—v =153 —(—40 = (9 3)
) A (© 2u — 3v = 2(5,3) — 3(—4,0) = (22, 6)
(d) v + 4u = (—4,0) + 4(5,3) = (16, 12)
(@ u+v=0, -9 + (—6,10) = (—6,1) 26.u=2 —j,v=—i+]
(b) u—v =10 -9 — (—6,10) = (6, —19) @u+v=i
(©) 2u — 3v = 2(0, —9) — 3(—6, 10) = (18, —48) (b) u—v=3 -2

(d) v + 4u = (—6,10) + 4(0, —91) = (—6, —26)

v = (0, —3)
IS S
YTV T VR (—a
1
= §<0, -3)
= (0, - 1)
v = (8, —20)
— 1 — 1 /8
SV T e+ 400

© 20—-3v=(04i—2)—(-3i+3) =7 — 5
dV+a=7-3

30. v = (5, —12)

1 1
3> u= MV = W(S, —12>
1
= ?3<5, -12)
_(5 _12
- \13' 13
1 2 5
~20) =52 79 = <@—29>
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4. w=1i-2
1

u=i—"w
wil

1 : :
i+ (o A

=§§—m
Y
~ 5 5

46. v=—U+ W
=—@-j)+@i+2)
=—i+3 =(-13)

50. v = 8(cos135°i + sin135°))
v =8,6=135

36.w=-3 |w| =3

U= 3(-3) = -i

30 .

V13 V13

:<2o 30>:j%3i_\/ﬁj

4. v=2w=2(12) =(2,4)

y

48. v=u — 2w
=@ —j-20+2)
= -5 = (0, -5)
y
—it T > X
-2 -1 2 3
U/’
,2 III
_3 III
2w /'
S o _4 /
o Y u-2w
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52. v = —4i — 7j Quadrant |1l
IVl = V=42 7= V6

-7 7 o
tan@—j—zﬂ 0 = 240.3

56. v = (cos45°, sin 45°)

54. v = 12i + 15 Quadrant |
[v] = V122 + 152 = /369 = 3./41

15 .
tn o= o0 =513

58. v = (9cos90° 9 sin90°)

_ </§ /5> =(0,9)
2 2 y
y 14+
12+
7 (ﬁ ﬁ) 209
2 T2 6?
) 6=45° « 4]
_é - i é —t+—t 127‘\91:910 +—t X
-1+ -8-6-4-2 | 2 46 8
Sl
60. v=3 —1 @i+ 4 A
AU+ g ; (g 1_2)
T 5" 5
3. ol
=—(3i + 4)) 1A
° ——t+—+ ' \16_1531'131 x
9 12 9 12 -4-3-2-1 | 1 2 3 4
=i+ =) =(= L]
5 5 <5 5> |
ol
62. u = (2cos30°, 2sin30°) = (3, 1) 64. u = (35cos 25°% 35sin 25°) = (31.72, 14.79)
v = (2c0s90°, 2sin 90°) = (0, 2) v = (50 cos 120°, 50 sin 120°) = (—25, 25./3)
u+v={/33 u+ v =~ (6.72, 58.09)
66. V=3 +] ,
w=2 —j 3+
Uu=v-—-w=i+2 27
COS6_||V||2+||W||2—||V—W||2_10+5—5_£ Y e
2|V [w| 2J/10/5 2 EEE N YA
6 = 45° Ll
_3,,
68. V=i + 2] y
w=2 — j 2+
u=v—-w=—i+3
1+ Y u
C050:||V||2+||W||2—|IV—W||2:5+5—10:0 - o \. .
2|V [iw] 255 2 ~_\
6 = 90° 1
=)
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70. Analytically: v = 400(cos 25°, sin 25°) 600
u = 300(cos 135°, sin135°) f
u + v = (150.39, 381.18) i
[u + v|| = 409.8 " Jeas:
381.18 3 e R /= S #50
0 = arctan (150.39) = 68.5 0

72. Force One: u = 3000i
Force Two: v = 1000 cos 6i + 1000 sin 6j
Resultant Force: u + v = (3000 + 1000 cos 6)i + 1000 sin 0

Ju + v|| = /(3000 + 1000 cos §)? + (1000 sin )2 = 3750
9,000,000 + 6,000,000 cos § + 1,000,000 = 14,062, 500
6,000,000 cos 6 = 4,062, 500

4,062,500
0S 6 = 6,000,000 =~ 0.6771
0 =~ 47.4°
74. (a) u = (70cos30°)i — (70sin 30°)j = 60.62i — 35]

v = (40 cos 45°)i + (40sin45°)j = 28.28i + 28.28
W = (60 cos 135°)i + (60 sin 135°)] ~ —42.43i + 42.43]
U+V+Ww = 4647 + 35.71]
[u+ v + w| = 58.61 pounds

35.71
tan =, =~ 0.7684
9~ 37.5°
(b) u = (75c0s30°)i + (75sin 30)j ~ 64.95/ + 37.5i

v = (100 cos 45)i + (100 sin 45°)j ~ 70.71i + 70.73
w = (125 cos 120°)i + (125 sin 120°)j ~ —62.5i + 108.3]
u-+v-+w= 7316 + 216.5
[u+ v + w| = 228.5 pounds
216.5

no=2316

~ 2.9592 = 71.3°

76. Horizontal component of velocity: 1200 cos 4° = 1197.1 ft/sec
Vertical component of velocity: 1200 sin 4° =~ 83.7 ft/sec
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78. Left cable: u = || u | (cos155.7°i + sin 155.7° )
Right cable: v = ||v| (cos44.5°i + sin44.5° )
u+v=20240j [J ||ullcos155.7° + |v| cos445 =
Julsin155.7° + ||v| sin44.5° = 20,240
O 09114 |u| + 0.7133||v] =0
0.4115 ||u| + 0.7009 ||v| = 20,240
Solving thissystem for ||u|| and || v| yields
|ull = 15,485 pounds Tension of |eft cable
[ v] = 19,786 pounds Tension of right cable

80. (a) Rope 1: u = ||u||(cos 60°i + sin60%)
Rope 2. v = ||v||(cos120° + sin120% )
u+ v =100j O |u[| cos60° + ||u|| cos120° =
|ull sin 60° + ||v]| sin 120° = 100j

1 1
—ull = ={vif =00 {jul| = |v
o Ul =2 v ull = |V

VT
Sl + 57 Ml = V3lul = 10000 u = |v] = 577 pounds

(b) U = [ull(cos(90 — )i + sin(90 — 6) j)

v = |V||(cos(90 + 6) i + sin(90 + 6) j)
u+v=1200j 0 |ulcos(90 — 6) + |\v|| cos(90 + 6) = 0

O ul = [vl, and
100 = [|u]| sin(90 — 6) + ||ul| Sin(90 + 6)
= 2||u|| cos 6
50 _
Hence, |u| = T = —— = 50 sec 6> Domain: 0° < 6 < 90°
cos 6

© 1 gl 100 200 | 30° | 40° | 50° | 60°

T| 508 | 532 57.7 65.3 778 | 100

(d) 120

:/_/ (e) The vertical component of the vectors decreases as 6

increases.
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82. Plane: u = (580 cos 150°)i + (580 sin 150°)j = —502.3i + 290j
Wind: v = (60 cos45°)i + (60sin45°)j = 42.4i + 42.4j
u+v= —4599 + 3324
lu + v| = /(—459.9)2 + (332.4)2 =~ 567.4

332.4 .
tan g = — = —07229 [ ¢~ 1441

The ground speed is 567.4 miles per hour and the heading is N 54.1° W.

84. (a) Horizontal force: u = |Jul]i
Weight: w = —j
Rope Tension: T = ||T|(cos 120° + sin 120°%)
U+w+T=00 |uf +||T|cos120° =0
—1+ |T|sin120° =

3 2 1
Hence, || T ||£ =10 |T| =5~ 1151bsand Ju] = T| (2) ~ 0.58 Ibs.

(b) T =T (cos(90 + 6)i + sin(90 + 6)] )
u+w+T=00 [ull +[T|cos(90 + 6) =0
il = I T]lsin6 =0
~1+|T]lsin(@0 + 6) = 0

—1+4|T|cos6=0 O ||T| =sec6,0 < 9<127

Hence, ||u]| = ||[T||sin® = secsind =tan 6,0 < 6<=/2.

580 mph

60°

C
© 0 o° 10° 20° 30° 40° 50° 60°
T 1 1.02 1.06 1.15 131 1.56 2
luf | 0 | o018 | 036 | 058 | 084 | 119 | 173
(d = (e) Both T and ||ul| increases as 6 increases, and approach
/ each other in magnitude.
I T
in2im|
0 o 4 60
v
86. True, u = +— 88. True

(]l
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90. F, = (10,0), F, = 5(cos 6, sin 6)
(@ F,+F,=(10+ 5cos6,5sn 6) ®)
[F, + F,| = V(10 + 5cos 6)2 + (5sin 6)2 i

= /100 + 100 cos § + 25cos? § + 25sin?
=54+ 4cosf + cos? § + sin? 9 I

=5J4+4cos6+ 1 0:- P S S — 6.28
= 5.5 + 4cos 6 ’

(c) Range: [5, 15] (d) The magnitude of the resultant is never
Maximum is 15 when 6 = 0. 0 because the magnitudes of F, and F,
Minimum is 5 when 6 = . are not the same.

92. The following program is written for a TI-82 or 94, u = (80 — 10, 80 — 60) = (70, 20)

TI-83 graphing calculator. The program sketches v = (=20 — (—100), 70 — 0) = (80, 70)

two vectorsu = ai + bj andv = ¢i + dj in stan-
dard position, and then sketches the vector differ- u—v=(70- 80,20 - 70) = (~10, —50)
ence u — v using the parallelogram law. vV —u = (80 — 70,70 — 20) = (10, 50)
PROGRAM: SUBVECT

(Input “ENTER A", A

Input “ENTER B”, B

:Input “ENTER C”, C

Input “ENTER D”, D

:Line (0, 0, A, B)
:.Line (0, 0, C, D)
:Pause
‘A-C - E
‘B-D-F
:.Line (A, B, C, D)
:.Line (A, B, E, F)
:.Line (0,0, E, F)
:Pause
:ClrDraw
:Stop
96. /X2 — 49 =7tan 0 98. V/x2—4=2coth 100. A=180°—-B - C =52
b=—2_snB~ 132
“anciNPT e
X V/x2-49 X 2
‘ a=—"_snA=~279
5 sinC
7

Vx2-4

102, 2 = a2 + b? — 2abcosC ~ 257.27 [ ¢ ~ 16.0
sin8=¥° b~ 04040 B ~ 23.8°

A=180°—-B - C=602



