Chapter 10

Polar Coordinates:; Vectors
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Section 10.1  Polar Coordinates
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29, X =rcoso = 300%25:3)0 =0

0
y =rsinf :BSin?%E: 3X=3

. R = Eb
The rectangular coordinates of the point ¢3, 5 5ae (0,3

&gp0

=rcosh = 4coe—+=4x0=0
30, X=rco Co8> 5

330 _

=rsnd =4sig—+=4x-1)=-4

y 05 X-1)

& 0]
The rectangular coordinates of the point 84’ %B are (0, - 4).

31. x=rcosh =-2cos(0)=-2xL=-2
y =rsinf =—-2si(0)=-2>0=0
The rectangular coordinates of the point (— 2 , Yare (- 2,0).

32. x=rcosh =-3cos(p)=-3(13 =3
y =rsin =-3sin(p)=-3x0=0
The rectangular coordinates of the point (- 3, p) are (3,0).
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Section 10.1

& J30
X =rcosh = 6cos(150°) = 6>§ £+ -3/3

y =rsind = 6sin(150°) :6><% =3

The rectangular coordinates of the point (6,150°) are ( 33, 3

X =rcosd = 5cos(300°) = Sx% :g
® 39 543
y =rsind = 5sin(300°) = 5>§ £+:- ‘2/—
0
The rectangular coordinates of the point (5 300° aregé 5J§.
2
0 ae‘/'o
X =rcos —-2cos =-2
8‘ *§ 2 5
y =rsino "23'”8_ =2

5
The rectangular coordinates of the point g 2, %Bare (\/5 - \E)

a0 ®10_3
=rcosd =- 3 +=-3
X =T CO cosr?) Xg Zﬂ 2

a&p0 V3_ 33
==-3 = e
§30 "2 2

y =rsing =- 3sin

2
0 30
The rectangular coordinates of the pomtg 3, —p—are? - iz
2 g
&po
X =rc0sH —-1cosg ——:-1><—1: 2
2 2
6 & 30 3
y =rsing —-1smg p—:-lxg- Lk = J—
39 Zg 2
> o @& 0
The rectangular coordinates of the poi ntg 1- b +areg 1 , £’:
39 2 2¢g
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Polar Coordinates; Vectors

_rcose—-Scosg aoo gf; 3',—2
& 30 & J20_ 3./5

y—rsne—-?ﬂng :-3>§- 2@
3p0

&
The rectangular coordinates of the point g 3,- 7+

=rcosf = - 2cos(-180°)f - 2x-1= 2
Y‘ rsing = —2sin{180°=-2x0=0

2B/7 328
T

The rectangular coordinates of the point (—2,- 1809 are (2 0).

X =rcosO = - 3cos(-90°)=-3x0=0
y=rsing = -3sin{ 90°)=-3(-1)=3

The rectangular coordinates of the point (-3, - 90°) are (0, 3).

X =rcosd = 7.5c0s(110°) » 7.5(- 0.3420) » - 2.57
y =rsind = 7.5sin(110°) » 7.5(0.9397) » 7.05

o
%]

The rectangular coordinates of the point (7.5,110°) are (- 257, 7.05).

X =rcosh = -3.1co5(1829) » - 3.1(- 0.9994) » 3.10
y =rsinf =-3.1sif1182% - 31(- 0.0349) » 0.11

The rectangular coordinates of the point (- 3.1,182°) are (3.10,0.11).

X =rcosd = 6.3cos(3.8) » 6.3(- 0.7910) » - 4.98
y =rsind = 6.3sin(3.8) » 6.3(- 0.6119) » - 3.85

The rectangular coordinates of the point (6.3,3.8) are (- 4.98,- 3.85).

x =rcosh = 8.1cos(5.2) » 8.1(0.4685) » 3.79
y =rsind =8.1sin(5.2) » 8.1(- 0.8835) » - 7.16

The rectangular coordinates of the point (8.1,5.2) are (3.79,- 7.16).

o] o]
r=yC+y2 =y +0°=40=3 0 :tan'lgaztan'lgaztan'l(o) =0

Polar coordinates of the point (3, 0) are (3, 0).

o
r=yxC+y? =y0? + 2 =4 =2 e—tanla%—/

Polar coordinates of the point (0, 2) are 292, >
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Section 10.1  Polar Coordinates

r=yC+y2 =yf(- )2+ 02 =y1=1 G:tan'l?%—tan —==tan ‘(0)=0

The point lies on the negative x-axisthus 6 = p.
Polar coordinates of the point (-1, 0) are (1 p).

r= X +y? =yf0° +(- 22 =y4 =2 e—tan? gae %E

The point lies on the negative y-axisthus 6 = - % .

Polar coordinates of the point (0, —2) are gﬁ, -

The point (1, -1) liesin quadrant IV.
— 2 2 _ 12 L1\ = 16%’9_ — -
r—‘/x +y —Jl +(-1) =J2 0=tan 8)( tan 8_ =tan '(-1) =

Polar coordinates of the point (3, - 1) are geﬁ, - Z S

The point (-3, 3) liesin quadrant I1.
_ e o2 _ [ 2. 22— _ il 230 __P
r—Jx +y —J( 3)"+3 =32 0= tang; tangB. tan *(- ) 2

Polar coordinates of the point (- 3 3) are a%‘,— 3p0

The point (J:_% 1) liesin quadrant I.

:Jx2+y2= (J§)2+12:J4_1:2 0 =tan g———tan 88‘,1?)’(;_2

Polar coordinates of the point (J§ 1) are gﬁ, Eﬁ

The point ( 2, - 2J:_3) liesin quadrant I11.

‘/x +y —J 2J§ =Ji6 =4
G:tan'lg(zztan ggz tan’ (\/5)

2

Polar coordinates of the point ( 2, - 2J§) are 8@1 4p0

The point (1.3, -2.1) liesin quadrant V.
r= x> +y? :J132+(- 21)2 = V6.1 »247

G—tanl&z =tan? S_ »tanl( 1.6154) » -1.02
Polar coordinates of the point (13 - 2.1) are (2.47, - 1.02).
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54. Thepoint (0.8, -2.1) liesin quadrant I1I.
r= ¢ +y2=yJ(- 0.8)%+ (- 2.1 =J5.05 »2.25

.80 &p1q0 o
0 =tan ‘¢z -=tan g—: tan 1(2.625) »1.21
8)_(ﬂ - O.SQ» ( ) »

0=p+1.21»4.35
Polar coordinates of the point (- 0.8, - 2.1) are (2.25, 4.35).

55. Thepoint (8.3, 4.2) liesin quadrant I.
r=yx’+y2 =y8.3 + 4.2° = y/86.53 »9.30

_ -1&3/9_ -1al-29 1
6 =tan g(b—tan S35 tan *(0.5060) » 0.47
Polar coordinates of the point (83 4.2) are (9.30, 0.47).

56. Thepoint (-2.3, 0.2) liesin quadrant I1.
r=yC+y2=yJ(- 232 +0.2? =J633 »2.31

— -1@9_ _135‘0_2 9 -1 _
6= tan"g”== tan ma» tan™*(- 0.0870) » -0.09

6=p 0.09»3.05
Polar coordinates of the point (- 2.3, 0.2) are (2.31, 3.05).

57. 2x°+2y° =3 58. X°+y° =X
2(x*+y’)=3 r? =rcosh
2r2=3@ r2=3
2
59. X’ = 4y 60. y? = 2x
(r cos0)® = 4rsino (rsin6)* = 2r coso
r’cos’0 - 4rsinf =0 r’sin®0 - 2rcosd =0
61. 2xy =1 62. 4x’y =1
2(rcosO)(rsinf) =1 4(rcosp)’rsin® =1
2r’sinfcosd =1 4r®cos’0 rsing =1
r’sin20 =1 4ricos’0sind =1
63. X=4 64. y=-3
rcos = 4 rsinf =-3
65. Ir = coso 66. r=sn +1
r? =r cos r2=rsin@+r
X2+y2=X x2+y2:y+ fx2+y2
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67.

69.

71.

r° =coso 68. r =sinb - coso
3 =1 cosh r>=rsind - r cosd
2 2
2 A\3/2_ X“+y =y- X
(X+y) - X>+x+y*-y=0
(x*+y?) 2x=0
r=2 70. r=4
XX +y’ = r2=16
X2+y? =4 X’ +y* =16
r= 4 72 r= 3
T cos0 : ~ 3-cosh
r(l- cosb) =14 r(3- cosf) =3
r-rcos® =4 3r-rcosd =3
YC+Y2-x=4 3YX* +y* - x=3

STV =x+4

Section 10.1  Polar Coordinates

3Yx° +y* = x+3

9(x* +y?) = x* +6x+9
9x? +9y? = x* +6x+9
8x?- 6x+9y*-9=0

X*+y? = x* +8x+16
y’ =8(x+2)

Rewrite the polar coordinatesin rectangular form:
P, =(r.6,) ® P, =(rcosb,rsno,)

P, =(r,0,) ® P,=(r,cosb,,r,sino,)

d = |f(r,cos, - r,cos,)’ +(r,sinG, - ,sing,)’

= (Jr;cos’0, - 2r,r,cosf, cosh, +r7cos’ 6, +r;sin’6, - 2r,;r,sin6,sin6, + r;sin’ o,

= Jri(cos?6, +sin?6,) +r2(cos’0, +sin?6;) - 2r;r, (coso, cosd, +sind, siné, )

= s +ri-2rr,coso, - 6,)
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