1135 PART I11: Solutions to Even-Numbered Exercises

T 37
Three additional points: (1, _Z>’ (‘1, *)

(-3 4

(T
S

T
Three additional points: <5ﬂ. E)'

g (sa)

10.

[N

-2

14. Polar coordinates: (2, 777)

X = 2cos7—77= 2(_73> =-.3
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y = Zsmf— 2<—§> =-1

Rectangular coordinates: (— /3, —1)

y= —3san(_2£) _ _3<_J§> 33
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1136 PART I1l: Solutions to Even-Numbered Exercises

18. Polar coordinates: (0, 5777) (origin!)

— Nly

5
x—Ocos4 =0

y=0sin57”:o I TR R

Rectangular coordinates: (0, 0)

20. Polar coordinates: (18, —?ﬂ)

2
3T
X = 18C0$<—7> =0

y = 18sin<—3777> =18

Rectangular coordinates: (0, 18)

} } }
5 10 15

-+ttt Ny

22. Polar coordinates: (—3, —1.57)
X = —3cos(—1.57) ~ —0.0024
y = —3sin(—1.57) = 3.000
Rectangular coordinates. (—0.0024, 3)

o NIy

7

24.(r, 0) = <—2 5

)D (x,y) = (1.732, 1.0) 26. (r, 0) = (8.25,3.5) [ (x,y) = (—7.726, —2.894)

= (V3,1)

28. Rectangular coordinates; (0, —5) y

r=5,tan0undefined,0=127 L — L
Ll

ol
Polar coordinates: (5, 3277) (— 5, 2) sl
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1137 PART I11: Solutions to Even-Numbered Exercises

30. Rectangular coordinates: (—3, —3) y

a
r=3\/§,tan0=1,9=2 N

Polar coordinates: (3\@, 5;),(—3\/2 Z) By R

32. Rectangular coordinates: (3, —1) y

r=J9+ 1= /10, Nl

tang = — 0= "
B 3, _4 t t t t t t X
(-

Polar coordinates: (— /10, 2.820), (+/10, 5.961) e .

34. Rectangular coordinates: (2, —2) y
r=J4+4=2/2 al

_Ta

=-1 01
tan 0 0 2

Polar coordinates: (2\@, %) <_2\@, %) al

36. Rectangular coordinates: (5, 12)

r= 25+ 144 = 13, tan 6 = 2, 2l e
0~ 1.176 T

Polar coordinates: (13, 1.176), (—13, 4.318)

N A O ©
N L } y
t t t t
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38. (x,y) = (=41 O (r, 0) = (4.123,2.897) 40. (x,y) = (34/2,34/2) 0 (r, 6) = (6.0, 0.785)

42. (x,y)= (% -2 O (r,60) = (28201, —0.2235) 4. (x,y) = (=8,00 O (r, 6 = (8 =) = (8,3.1416)



1138 PART I1l: Solutions to Even-Numbered Exercises

46. &) x*+y>*—6x=0
r2—6recosf =0
r(r —6cosf) =0

r=6cos6
48. (a) y=4
rsng=4
r=4csco
50. (a) 3Xx—6y+2=0

3rcosf—6rsinf+2=0
r(3cosf — 6sing) = —2
o -2
- 3cosf — 6sn6

52. (9 y =X
rsnf=rcoso
sin @ = cos 6

tanfg =1

aa

=1

54. () (@ +y)2-9x%—-y) =0
(r2 — 9(r2cos® § — r2sin ) = 0
rqr2 — 9(cos? § — sinf 9] =0
rdr2 — 9cos26] =0
r2 = 9cos26

56. r=4cosé
r2= 4r cos 6
X2+ y? = 4x

x2+y2—4x=0

(b) % +y2—8y =0
rZ—8rsing=0
rr —8snf =0

r=8snéo
(b) y=>b
rsng=>b
r=bcsco
(b) IX+7y—2=0

4rcos@+ 7rsng—2=0
r(4cosf+ 7sno) =2

2
"= 4coso+ 7sno

(b) y? = 2x
(rsin§)? = 2rcos 6
rsinf@ = 2cos6

r= 2_cc;st9: 2cotfcsco
sin® 6
(b) Yy —8x—16=0

r>sin>¢ — 8rcosf — 16 = 0
r%(1 — cos?6) —8rcosf — 16 =0
r2cos”  + 8rcosf + 16 = r?
(rcos@ + 4)2 =r2

r==+(rcosf + 4)

r:74 or r:7_4
1— cos6 1+ cos6
57
58. 0= 3
57
tan0=tan?=—\@
- -3
X
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60. r =10

r2 = 100

X2+ y? =100
64. re=sin26 =2sn6coséh

c-af)f) -2

r4=2xy
(X2 +y?)?= 2xy

2
68. "= 1tsne
r+rsnfg=2
SRFP+y=2

Xty =(2-y)?
X2+ y2=4— 4y +y?
X +4y—-4=0

72. r=8
r2=64
X2+ y?= 64

78. False. For instance when r = 0 any value of 0

gives the same point.

82. By Cramer’sRule, x = —756, y=

86. (x2 — 3)1° a = 153,000

62. r=2secé
rcosf =2
X=2
66. r =3co0s20

r = 3(cos? § — sin? 6)
r3 = 3(r2cos®  — r2sin? )
0€ + Y92 = 302 — y?) or (¢ + y2)° = 9 — y2)2

6
70. =/
' 2cos6 — 3sno
- 6
2(x/r) — 3(y/r)
er
r:
2X — 3y
_ 6
2X — 3y
2X—3y=6
5
74. 0=§ 76. F=2cscH
rsng=2
tan 0 = tan —
6 y=
y__ 1 y-2=0
X \/é y
V3y = —x at
X+ 3y =0 il

3+ -3 -2 -1 1 2 3

80. (a) Horizontal movement: x-coordinate changes.
Vertical movement: y-coordinate changes.

(b) Horizontal movement: r and 6 both change.
Vertical movement: r and 6 both change.

(¢) Unliker and 6, x and y measure horizontal and
vertical change, respectively.

84. By Cramer'sRule, u = %2, v = & w = -5,

88. (3x — 2y)7 a = 15,120



