10.3
p. 800: 18-22,23-27 odd, 31-42, 45-55 odd, 70, 71-81 odd, 90, 99-100, 102-103

18. (a) e x=2c08ZL=2(0)=0 and y =2sin3Z=2(-1)=-2 give us the
T/ N Cartesian coordinates (0,-2).
\
I\(_}- =
g
{ (2.57)
s = - B Y| o
(b) (ﬁ%) x=+J2c087 -ﬁ(ﬁ)—l and
y= 251n§=ﬁ(#)=1
2 i
(4
5 >
(c) ar x=—1-ms[—£}=—l- ﬁ =—£ and
(—E_ -E) 6 2 2
: : 1 1
% s § _E):_l. il
N =" ” [6 [2)2
give us the Cartesian coordinates [—? ,%J
4z |
19. (a) e x=4ms4—”=4(—i}=—2 and
3 2
g T g B =23
3 -
give us the Cartesian coordinates (—2,—2\/37 ]
(b) I=—20ﬂ53£=—2 —Q =42 and
iz 4 2
B% h -
o[ y=Bgln ot 2 =2
™ ; 4 2
% 2 3z
B b give us the Cartesian coordinates (»ﬁ,—ﬁ)




20.

21,

4.3

23

_T
1

give us the Cartesian coordinates [—g %]
(@) x=—4andy =4 = r=4/(-4)’ +4* =42 andtan@=%=—1 [#=-2+nz] Since(—4.4) is
in the second quadrant, the polar coordinates are (i) [4\/5,3—;‘] and (ii) (—4«5?—;’)

(b) x=3and y=33 = ;-=1f31+(3~,/§]3 =9+27 =6 alldtann?:%:ﬁ [8=§+mr:|. Since

(3, 3\@) is in the first quadrant, the polar coordinates are (6,%)and (i) (—6.4%).

(a) x=ﬁ andy=-1= r=..,‘{ﬁ}3 +(—l]3 =2 and tanS:% [E:—%+mr:|. Since(ﬁ,~l) is

in the fourth quadrant, the polar coordinates are (1) [2,‘ﬁ—l’r] and (ii) [—2,57’“_}.
(b) x=—6andy=0= r=4[(-6)*+0° =6 andtanf=L% =0 [#=nr]. Since(-6,0) is on the
negative x-axis, the polar coordinates are (6,7 ) and (ii)(—6.0).

The point (1,—2%), (C), is not the same as(1,4%).

r=1. The curve represents a circle with center O and radius 1. Sor >

1 represents the region on or outside the circle. Note that # can take on
any value.

1
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e
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25.r20, #/4<60<37/4 &=k represents a line through O.

27,

h

2epr<d, @i g1z




31. r* =5 < x'+y* =5 isacircle of mdius\/‘g centered at the origin.

32. r=secd & =4 & recosf=4 & x=4, avertical line.

secd

1=

33. r=5cos@=>ri=5rcosf o X+ =Sx o X Sx+Z+y =L o (x-3) +y =2,
r——} +y* =2, a circle of radius  centered at(,0). The first two equations are actually

equivalent since * =5rcos@ = r(r—S5cos8)=0 =r=0or »=5cos8. But »=5cos8gives the
pointr =0 (the pole) when @ = 0. Thus, the equation» =5cos# is equivalent to the compound
condition (r =0 orr=5cos#).

34. €=§ = tanf = tan% i ﬁ Sy= -\/_3, a line through the origin.
X

35. ricos28=1¢ r*(cos’@—sin" ) =1 < (rcos8) —(r sin&); =1< x° -y =1,ahyperbola
centered at the origin with foci on the x-axis.

36. r’sin28=1 < r’(2sinfcosf) =1 < 2rcosf)(rsinf)=1 < 2xy=1 < x=1,a hyperbola
centered at the origin with foci on the line y = x.

Jl. y=2 o rsinfé=2<r —i{:} r=2cscé
siné&

38. y=x SEQUARS | [x#0] = tanf=1=B=tan"' | = H=§ or 3=%T [either includes the pole]
=
39. y=1+3xr & rsinf@=1+3rcosf < rsinf—3rcosf=1 <= r(sinfd—3cosf) =1 =
B 1
2sin@—3cos 8
40. 4y" =x < 4(rsinf)’ =rcosf < dr’sin* —rcos =0 < r(drsin®—cosf)=0 < r=0 or
cos @

“4sin’6
curve is represented by the single equationr = cot &csc 6.

< r=0orr=+cot@cscd. r=0 isincluded inr=;cot@csc@ whenéd=2Z, so the

4. ¥ +y' =2ex = r’ =2arcos8 < r* —2crcos8=0 < r(r—2ccos8) =0 < r=0 or r=2ccosé.
r=01is included in7=2ccos & when & = I+, so the curve is represented by the single equation
r=2ccosé.

42. ¥’ -y =4 < (rcos@)’ —(rsinf) =4 < rcos” @—r’sin" =4 < r’(cos” 8—sin’ ) =4 =
r cos20=4

45. r=-2sin@




47.

40.

<5

55.

r=2(l1+cos8) i
//..-'"_
< (4, O
<u
r=8, =0
(24T, Z?T:.I_
. r=3cos3d
(3, 0]
r=2cos46
r=1+3coséd




70. The slope of the tangent line is ﬁ_ (/) amﬁ} _ _Jg)ycmerang: f1(d)

(f( fr?lfosﬁf)’ f'fﬁ}-{—sinﬂnmsﬂ-f'{ﬁ]

ax
. z 8 4 01
| f(%5)-cos@+sin(£)-f'(5)  10-0+1-4 _ 4 :_g‘ choice (B).
dx oz f(%]~(—srn[3))+cns[§) 3

(%) 10(=1)+0-4 —10
71. r=2c0os@ = x=rcosf=2cos” §, y=rsin@=2sinfcosf=sin28 =
dy _dy/dé _ 2cos28 _ cos26 _

= = = —cot 28
dv dv/d@ 2-2cosf(—sinf) -—sinlf

When H=£, £=—c0t[2-£]=cos£=i.
37 dx 3 3 8
13. r=1/80 = x=rcosf@=(cos8)/ 6, y=rsmf@=(smné)/ 8=
dy _dy/d@ sin@(-1/6°)+(1/8)cosé & —sind+Hcosd
dc dx/df cosO(-1/6")—(1/6)sin@ 6 —cosd—Bsind
When @ = 7, el w8 o
ax  —(-1)—=(0) l
75.r =cos30 - x =rcosf =cos30cosf,y =rsinf = cos 36 sin 6
dy dy/d6  cos36cos6 + sin6(—3sin30)

dx dx/df  cos36 (—sin @) + cos 8(—3sin 30)
When 6 = %z

by (D@D 13
" (DD (Ben(D) 1

77 dy _ cos26(cosd)+sin #(-2sin20) y
" dx  cos26(—sin 6)+cos B(—2sin 26)
dy cos(%)-cos(§)-2sin(£)sin(£) = 0-L_

_:;:I,-;=cus{%)(—sin({]]—hin{%)-cc«s(%}_[],( £) 7. |_£

=2

=].choice (D).

5

79. r=1-sinf =>x=rcos@=cos&(l—sind), y=rsinf@=sind(l1-sinfd) =

%=Sin&(—cos&)ﬂl—sin&}msﬂ—cas&{l—?.sinﬁ]:[) = cosf=0 orsinf=4= ==,
orZZ = horizontal tangent at (+.%£).(1.2%) and (2.2£).

& = cos B(—cos 8) + (1 —sin &)(—sin 8) =—cos” —sin &+sin” & =2sin” H—sin H—1

=(25in8+1)(sinf—-1)=0= sinf@=—1 orl = @=I£ 1L or £ = vertical tangents at

(3.%%).(3.4%) and (0.%). Note that the tangent is vertical, not hnrrznntal when 8=Z, since

& J2
. dy/de cos B(1—2sin &) dy/de
lim lim . : =o0 and lim

esin2y dx/d@ " eozr (2sin A+1)sind—1) 62y dx/de

= —of),



8l. r=e’ =x=rcos@=ecos@, y=rsin@=e’sinf =
P —e’sinf+e’ cos@=e€’(sinf+cosf)=0= sin6=—cosf = tanf=—1=>

de
6 =—1x+nz [n any integer] = horizontal tangents at (e’“”“ " x(n— }))

& —e” cos@—e’ sinf =e’(cos—sinf) =0 = sind=cosf = tand=1=

8 =17+ nrx [ any integer] = vertical tangents at { ™ aln+ —i})

90. Because sin8 = cos(&—%), the equation »=cos(8—%)+1=1+cos(6-%) is equivalent to

r=1+sinf. Therefore, choice (A) is correct.

99. x =ﬂ= 0 Scosf=0 8=k = v =Lm?=5, so the y-intercept 15[0.5}.
cos@+smé 2 cos@+sing )

Similarly, the x-intercept is (5.0). The distance between these points is /57 +5° = \(‘ﬁ = S-JZ
option (C).
100.  Note that » =2—2cos@ = dr/d6=2sin 6. The slope of the tangent line is

r .
— |sind g ; ; 2 2
dy afv!d&_[_ d&]sm RS _ 2sin@(sinf)+(2-2cosf)cosd  sin” B+cosf—cos H At

dx dc/de [i]ms&—rsinﬁ i 2sin8(cos@)—(2—2cosH)sin g 2cos@sinf—sinfd

the point [Z—ﬁ,?—ﬂ} this slope is = (T)+C?S(;T)_C?S_1{IT) = ﬁ ~—2.414, choice (A).
4 2cos(F)sin(Z)-sin(¥)  V2-2

102.  The distance between a point and the origin (the pole) on a polar curve is |r|, so we need to

maximize 7 =(26sin6—1 )y = 2;-% =2(26sing—1)(26cos8+2sinb)
= o _ (26cos8+2sind). We find the critical points by solving % =0

SN0 _ tand <> 8=0, O=a~2.028757838,or 6=b~4.9131804

cosfg
When 6=0, || =1, and when §=2r,|r|=1.When #=aq, r|=10.6

So the distance is maximized when & = b, and the polar coordinates of the point on this curve that

20cosf+2sinf =0« 8=—

r| ~2.639. and when @ = b,

farthest from the origin are (—1[].629,4.913}.

dr )\ .

— 7] 7]
& ide (dg}sm + 1 COS

1-8in@ + &-cos@
.. - ; = ——. Whe
dcx dx/do dr 5 1-cos@—@-siné

— |cos@—rsinéd

103.  The slope of the tangent line is
dé

@ =z, this slope is 51n(3}+3-c-.:ns{3) . A0 =£, choice (A).
cos(%)-%-sin($) 0-%-(-D) =




