Chapter 10

Polar Coordinates:; Vectors

10.4 Vectors

1. V+WwW 2. u+v
u+v
B’
Vv
V+W W
\'
3. 3v 4 4w
3v >
5. V-WwW
V
\W" 4w
6. u-v
u-v, u
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Chapter 10 Polar Coordinates; Vectors

7.

11.

13.

15.

17.

18.

19.

20.

21.

22.

23.

24,

3v+u- 2w

2U- 3v+w

2U-3v+w

w
2u

-3v
True 10. Fase K+G=-F
Fdse C=-F+E-D 12. True
Fadse D-E=H+G 14. Fdse C+H=-G-F
True 16. True

If [Iv]l= 4, then||3v] =| 3]lv]| =3(4)=12.

If [Iv]l= 2, then]- 4v] =|- 4]|v] = 4(2)=8.

P=(0,0,Q=@4) v=(3-0)i+(4-0)j=3i+4j
P=(0,0),Q=(-3-5  v=(-3- 0)i+(-5- 0)j =-3i - 5]
P=(32,Q=(56) Vv=(5-3)i+(6-2)j =2i+4j
P=(-3,2,Q=(65 Vv=(6-(-3)i+(5- 2)j =9i+3]
P=(-2-1Q=(6,-2) v=(6-(-2)i+(-2-(-1)=8i-]j
P=(-14),Q=(62 v=(6-(-1)i+(2-4)j=7-2
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30.
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32.

33.

34.

35.

36.

37.

38.

39.

40.

Section 10.4

P=(0,Q=(0,1 v=(0-21)i+(1- 0)j=-i+]
P=@ D Q=(22 v=(2-1i+(2-1j=i+]
Forv=3- 4, [vl= & +(- 47 =J2B =5
Forv =-5i +12j , [v[I= (-5 +12° = J169 =13
Forv=i-j, [vl= ' +(-17 = J2
Forv=-i-j, Vl= -7+ (- 1F =42
Forv=-2i+3j, |Vl= (- 97+ 3 = JI3
Forv=6i+2j, [v]=v6 +2° = J40 = 210

v=3i-5, w=-2+3]
2v+3w = 2(3i - 5)) +3(- 2i +3j) = 6i - 10j - 6i +9j = - |

v=3i-5, w=-2i+3
3v- 2w =3J3i- 5)) - 2(- 2i +3j) = 9i- 15) + 4i - 6j =13i - 21

v=3i-5, w=-2+3]

Iv- wl=||(3i- 5) - (- 2 +3j)| = I5i - 8j] = y5* +(- 8)° = /B9

v=3i-5, w=-2+3]

Iv+w=[[(3i- 5]) +(- 2 +3)|= i - 2j]= T+ (- 2] =45

v=3i-5, w=-2+3j

Vectors

IVI- Iwll=13i- 5jlI- |- 2i +3j | = 3 +(- 5)* - (- 2V +3° = J34 - JI3

v=3i-5, w=-2+3j

IVI+Iwll= 13 - 5jll+1- 20 + 3= y3° +(- ) + (- 2" +3" = 34+ I3

u=L -9 S _5_
Ivl sl J25+0 >
Vv - 3j -3j -3]

US e = e = e = =-j
Vi -3l Jors 3
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Chapter 10

42.

43.

45,

46.

47.

48.

Polar Coordinates; Vectors

yo v _8i-4 _ 3i-4 _3i-4j_3-4_3 4.

IVl 13- 4l BE+(-47  ¥5 5 ~5°5
A -5 +12) -5|+12] -5|+12] -5|+12] 12

VI I-5+12]1 ~ JreP+122  Jies 13 ”3 13
YR L S L S el O U S AU

VI -5 ey 2 2 B2 7
u:L:2|-J_ 2 - 2i-j 2. 1. ZJE_JEJ

VI 2- 71 2207 - JE >0
Letv=ai+bj. Wewant Jv|]]= 4and a=2b.

IVl= V& + b = J(2b) +b* = /507

Eo? = 2 _ , _16 _.[t6__4 __ 45
b =4 ® H*°=16 ® b = = ® b=z ﬁ_iﬁ_iT
a=2b:+8‘/E

8v5 _8vo. 445,

V= f|+ ‘5,51 or v = ‘é_l-T‘rj
Letv=ai+bj. Wewant Jv]|]=3anda=b.
IVli= V&’ +1° = Jb* + b7 = y2b’

2 _ 2 _ 2_2 —_ F_ i_ ﬁ
J2b =3 ® 2b°=9 ® b =5 ® b=z Z—iﬁ—i >
azbzi‘?",E
_3J7 JE V2. 3J/2.
vEir Tl o= =i =
v=2i-j,w=xi+3] [v+w]=5

v +w=]2i - j+xi +3j]|= [(2+ )i +2]| = @ +x)? + 2

=X+ AX+4+4 =fx? +4x +8
Solvefor x:
X*+ 4x+8=5® Xx*+4x+8=25® x°+4x-17=0
-4+ J16- - -4+ -4+
_-4x JI6-AN(-17) _-4+JB4 _- 4 2‘/2_1:_21‘,2—1

X=-2

P:('?”:D’ Q:(X, 4)

20) 2 2
+21»258 or x =-2- J21 » -6.58

V=(x-(-3)i+(4- 1) =(x+3)i+3]
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49.

50.

ol.

52.

53.

55.

56.

S7.

Vectors

Section 10.4
IvI=y(x+37+3 = Jx? +6x+9+9 =v/x? +6x+18
VX +6x+18=5@ x*+6x+18=25@ X2 +6x- 7=0
(X+7(x-)=0® x=-7 or x=1
Ivl=5 o =60°
o
v =||v||(cosai + sincij) =5(cos(60°)i + sin(60°);j ) 55 +£J—:i23 + 5_‘/‘§J
V=8 o =45
v=||v||(cosai + sincij) =8(cos(45°)i+ sin(45°%); §—| + —J_: 4J—2| + 442
Ivl=14, o =120°
€1
v=||v|(cosai + sinaj) =14(cos(120°)i + sin(120°))) g i J—: -7+ W3
V=3 o =240
e o
v=||v||(cosai + sin;j) =3(cos(240°)i + sin(240°) 3§ %_ '!ia— - gi - %j
Ivl=25 o =330°
x 0
v=||v[(cosai + sinaj) = 25(cos(330°)i + sin(330°)j ) = 25§§ i - _;j%: %%i ] %i

IVl=15, o =315°

— . — 182, J2 .6
v =]V [(cosai +sinaj) = 15(cos3159 +sin315%) = 1 S el 2l
_15y2. 1542.

F2 8! 0
F =40(cos(309)i +sin(30°)] 4og§|+-1 = 20431 +20j
9

F =100(cos(20%)i +sin(20°)j) » 100(0.9397i +0.3420j) = 93.97i+ 34.20j

®
F, = 40(cos(309)i +sin(30°))) 4(§£’| +—j_— 20J§| +20j

F, = 60(cos(- 45°) +sin(- 45°)) = 60?’—2_i - sz =302 - 3042

F,+F, = 2043i +20j + 3042 - 304Z] = (2043 +3042 )i +(20- 304/2);
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Chapter 10 Polar Coordinates; Vectors

58.

59.

60.

F, = 30(cog(45)i +sin(45°)j) 3cg—| +—j_— 15J'2| +15y2;

F,=7 ‘/5 - i
= 70(cog(120°)i +sin(120°)j) 7o§ 3 + S Iz=- i +35V/3]
F,+F, =15J2i +154J2] + (- 35)i + 3543 :(15J§ - 35)i + (1502 + 35/3);

Let F, bethe tension on the left cable and F, be the tension on the right cable.
Let F, represent the force of the weight of the box.

L =|IF. (cos(155%)i +sin(155°);) » | F, |- 0.9063i +0.4226])

, =||F, [(cos(40°)i +sin(40?);) » || F, [|(0.7660i + 0.6428;)

F3 =-1000j

For equilibrium, the sum of the force vectors must be zero.

F,+F,+F; =-0.9063|F, i +0.4226|F, |i + 0.7660||F, ||i +0.6428||F, || - 1000j
= (- 0.9063] F, |+ 0.7660]|F, [)i + (0.4226] F, ||+ 0.6428] F, | - 1000);
=0

Set the i andj components equal to zero and solve:

i 0.9063

- 0.9063|F, | +0.7660||F,[|=0 ® |IF,||= 55zs51F. 1= 1182 |IF, |
1 0.4226||F, | + 0.6428] F, ||- 1000 = 0
0.4226] F, || + 0.6428(1.183 F, [|) - 1000 =0

1.1834 F, ||= 1000
| F. || = 845.2 pounds
| F, | = 1.1832(845.2) = 1000 pounds

Thetension in the left cable is about 845.2 pounds and the tension in the right cableis

about 1000 pounds.

Let F, bethetension on the left cable and F, be the tension on the right cable.
Let F, represent the force of the weight of the box.

» =|IF; (cos(1459)i +sin(145°);) » |, ||(- 0.8192i +0.5736})
, =||IF., ll(cos(50)i +sin(50°)j) » || F, ||(0.6428i +0.7660j)
F3 = - 800
For equilibrium, the sum of the force vectors must be zero.
F,+F,+F, = - 0.8192]F, |i+ 0.5736|F, |i + 0.642§|F, |i +0.7660||F, [|i - 800]
= (- 0.8192||F, | + 0.6428||F, |))i +(0.5736]|F, | +0.7660] F, | - 800)]
0

Set the | andj components equal to zero and solve:
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61.

62.

Section 10.4 Vectors

i 0.8192
;- 0.8192F, | +0.6428]F,| =0 ® |F,|=ggmglF.l=12744F, |

10.5736] F, ||+ 0.7660] F, ||- 800 =0
0.5736] F, ||+ 0.7660(1.2744]F, |) - 800=0
1.549g|F, || = 800

| F.||=516.2 pounds

| F, | =1.2744(516.2)= 657.8 pounds

Thetension in the left cable is about 516.2 pounds and the tension in the right cableis
about 657.8 pounds.

Let F, bethe tension on the left end of the rope and F, be the tension on the right end of
therope. Let F, represent the force of the weight of the tightrope walker.
F, =]IF, l[(cos(175.89)i +sin(175.8°);) » | F, |[- 0.9973i +0.0732j)
F, =[|IF,|l(cos(3.7°)i +sin(3.7°)j) » || F, [|(0.9979i +0.0645j)
F, = - 150j
For equilibrium, the sum of the force vectors must be zero.
F,+F,+F, = - 0.9973| F, |i + 0.0732] F, |}j + 0.9979] F, ]i + 0.0645| F, |j - 150]
= (- 0.9973] F, ||+ 0.9979| F, )i +(0.0732]|F, ||+ 0.0645]|F, |- 150);]
Set the i and j_c%mponents egual to zero and solve:
1. 0.9973F, [+09979]|F,|=0 ® |F
%0.0732| F, || +0.0645|F, ||- 150 =0
0.0732] F, ||+ 0.0645(0.9994] F, ||) - 150 =0
0.1377|F, || = 150
| F. || =1089.3 pounds

| F, | = 0.9994(1089.3) = 1088.6 pounds

The tension in the left end of the rope is about 1089.3 pounds and the tension in the right
end of the rope is about 1088.6 pounds.

0.9973

2 1= 5og7gIF: 1= 0-9994 F ||

Let F, bethe tension on the left end of the rope and F, be the tension on the right end of
therope. Let F, represent the force of the weight of the tightrope walker.
F, =]IF, l(cos(176.29)i +sin(176.2°);) » | F, |[- 0.9978i +0.0663;)
F, =|IF, l|(cos(2.6°)i +sin(2.6°)j) » || F, (0.9990i +0.0454;)
F,=-135j
For equilibrium, the sum of the force vectors must be zero.
F,+F,+F; =-0.9978||F, |i + 0.0663||F, [li + 0.9990||F, |i + 0.0454||F, || - 135j
= (- 0.9978| F, |+ 0.9990]|F, |)i + (0.0663|F, | + 0.0454] F, | - 135)j
=0
Set the i andj components equal to zero and solve:
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Chapter 10 Polar Coordinates; Vectors

i 0.9978
|- 09978]F, |+ 0990, | =0 @ |IF, = 5o F: = 0.0988] F, |

10.0663||F, |+ 0.0454] F, |- 135=0
0.0663]|F, ||+ 0.0454(0.9988] F, ||) - 135=0

0.1116] F, | =135
| F. || =1209.7 pounds

| F, | = 0.9988(1209.7) = 1208.2 pounds

Thetension in the left end of the rope is about 1209.7 pounds and the tension in the right
end of the rope is about 1208.2 pounds.

63. Thegiven forcesare:

F,=-3i
F,=-i+4]
F,=4i- 2j
F,=-4

A vector x = ai +bj needsto be added for equilibrium. Find vector x = ai +bj:
F,+F,+F,+F,+x=0
-3i+(-i+4))+(4i- 2)+(-4))+(a+bj)=0
Oi- 2j+(ai+bj)=0
a+(-2+b)j=0
a=0
-2+b=0 ® b=2
Therefore, x = 2j.
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