11.3 1 Solns
By adding 2x to Z, we obtain the pomt (2, ZZ)_ The direction

1. (@) (2, %) 6. 7)
. opposite Z is 3£ so (—2, ) is a point that satisfies the r < 0
5 3 requirement.
(®) (L_STW) r > 0: (1,—377‘ +2;T) = (115%)
r<0: (-, - +7)=(-15)
7
O M

© (-1 %) r>0: (—(-1).3+7) =
r<0:(—1,%+2r) = (—1,55)

3 (a) z=1coswm=1(—1)= —1 and
y = lsinm = 1(0) =0 give us
w
{1, 7) ,/n\\ the Cartesian coordinates (—1, 0).
0
(b) T —2(:05(—233} = 2(—%} = —1 and
Y= 2sin(—2—;,r) = 2(— 23) =3
0
e giveus (—1,—v3)
3
oo
(c) x=—2cos%r=—2 —f):x/ﬁand
y=—2aingTI =—2(Tz) =2

gives us (v2, ~v2).
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11.3 | Solns

6. (z=3v3ady=3 = r=1/(3v/3)"+3 =127 F9=6andf = tan"" (ﬁs) =tan_1( 13) — Z_Since

(3 V3. 3) 1s in the first quadrant, the polar coordinates are (i) (6, Z) and (i) (—6, ZZ).

b)z=1landy=-—2 = r=4/12+(—2)2=+5andd =tan"'(52) = —tan~' 2. Since (1, —2) is in the fourth
quadrant, the polar coordinates are (1) (\/E 2m —tan—' 2) and (i1) (—\/3, T —tan ' 2).

8.r>0, n/3<6<2w/3

p=4 6

]
wly

9. The region satisfying 0 < r < dand —w/2 < 8 < w/6
does not include the circle » = 4 nor the line § = r

g==
Rt |
] [
]
SZ—E (‘

2 S r=4
rl
..--"

14. The points (71, #1) and (rz, #) i Cartesian coordinates are (r; cos#1, 1 sin ;) and (72 cos 82, r2 sin 63 ), respectively. The
square of the distance between them 1s

(racosfz — 7 cosﬂl)z + (rosinfz — 1 sinéy }2

= (r% cos’ B3 — 2ri7s cos B cos fa + 'rf cos® 6‘1] - (rg sin® @3 — 2ri7y sin 1 sin 65 + 'r'f sin® 6‘1]
=r] (:?.in2 8, + cos” 91:] +r2 (sin2 2 + cos” 62) — 2r11r2(cos 81 cos @2 + sin b sin f3)

=r] — 2riracos(61 — 82) +r3,

so the distance between them is /77 — 2r172 cos(f1 — 62) + 73

7. r =3sinf = r’=3rsinf = 2°+y =3y = xz+(y—%)2=(%}Z,acircleofradiusgcente:redat(U;g).

The first two equations are actually equivalent since r* = 3rsind = r(r —3sinf) =0 = r=0orr = 3sinf. But
r = 3 sin @ pives the point r = 0 (the pole) when # = 0. Thus, the single equation r = 3 sin @ is equivalent to the compound
condition (r = 0 or r = 3sin §).
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11.3 | Solns

sin @

20. r =tan@secf = = rcos’f=sinf & (rcos@)’ =rsinf & z*® =y, aparabola with vertex at the

cos? §
origin opening upward. The first implication is reversible since cos # = 0 would mmply sin @ = r cos” @ = 0, contradicting the
fact that cos® 8 +sin? 6 = 1.

2 cos f

23 z=—y° = rcosf=—r’sin’f < cosf=—rsin’f = r=— = —cot # csch.

sin” @
2. xzy=4 & (rcosf)(rsinf)=4 & r’(3-2sinfcosf) =4 < r’sin20=8 = 1’ =8csc20
27. (a) The description leads immediately to the polar equation 6 = Z, and the Cartesian equation y = tan(Z) z = Jw z is

shghtly more difficult to derive.
(b) The easier description here is the Cartesian equation = = 3.

2. 0=—x/6

32 r=—3cosf = r’P=—3rcosf =

2+yi=-3z & (z+3)+2= ()

This curve is a circle of radius 2 centered at (—3,0).

=3,0)
=(3, )

40. r = Jcos6F

N
N

-3+
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11.3 | Solns

43. r* = 9sin 26

—_—T
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