In Exercises 1 and 2, find the area of the region bounded by the ] In Exercises 23 and 24, use a graphing utility to approximag;
graph of the polar equation using (a) a geometric formula, and the points of intexsection of the graphs of the polar oaawnouw © 40. Area  Sketch the strophoid
() integration. Confirm your resulis analytically.

ks T
! r=secf—2c086, ——<f<=

2 ) 57. Give the integral AQ,EEE wﬁ: area and arc _o:wE in polar

coordinates.

Convert this equation to rectangular coordinates. Find the arca 58. Explain why finding points of interscction of polar graphs :
nﬂ&%mng_ﬁioo@

may require further analysis beyond solving two equations
_ simultaneousty.

(L r=38sin g 2. r=3cos § 23, r=2+3cos § 24, r=3{1 ~ cos 6)

In Exercises 3-8, find the area of the region.

/m? One petal of » = 2 cos 38 4. One petal of 7 = 6 8in 20 | Writing Tn Exercises 25 and 26, use a graphing utility S.m i =
3 - - Timg b o n In Exercises 41-44, find the length of the curve over the ? 5 g :
S. One petal of 7 = cos 28 6. One petal of r = cos 50 the points of intersection of the graphs of the polar equatio fndicated interval, ’ & veo A .me..wﬁgn_.. integral yields the arc length of 7 = 3(1 - cos 26)?
7. Interior of 7 = | — sin § Watch the graphs as they are traced in the viewing windo : State why the other integrals are incorrect.
8. Interior of » = 1 — sin @ (above the polar axis) Bxplain why the pole is not a point of intexsection obtained y. £ i Polar Eguai Interval ﬁa

solving the equations simultaneously. ) r=a 0<6<2n @3

(1= cos 20 + 4 5in2 26 do
0
ks /4

. r S
. 42, r = 2acos g —5s0s 7 ®) 12 /(1 — cos28)? + 4s5in?20d0 -
o

B =1+sin8 00527

wm Tn Exercises 9-12, use a graphing utility to graph the polar 25. r = cos 8 26. r = 4sin g
ati indi ion.
equation and find the avea of the indicated region. r=2-35n6 =21 + sin §)

-9 Jnmerloop of 7 = 1 + 2 cos § 2
10. Innez loop of » = 4 — Gsin 6 && In Exercises 27-32, use a graphing utility to graph the uz»a 44. r=8(1 + cos 6) 0< 6< 2w

]

o
(c) i ST =cos 267 + 4sin? 20 do
0

d find the area of the indicated region. v . a2
11. Between the loops of r = 1 + 2 cos 8 equations an ] 1 o & . Ve
) v o " . . 5 [0 m Exexcises 45-50, use a graphing utility to graph the polar @ 6] * V(T = cos 20 + dsin® 20 dg
12. Between the loops of » = 2(1 -+ 2 sin ) 2. Common jnterior of 7 = 4 sin 20 and r = 2. cquation over the indicated inerval. Use fhe integration o
28. Common interior of » = 3(L -+ sin 6) and r = 3(1 ~ sin ) . ‘capabilities of the graphing utility to approximate the length of 60. Give the integeal formulas for the area of the surface of -
Tn Exercises 1322, find the points of intersection of the graphs 29, Comumon interior of 7 = 3 — 2sin fand 7 = ~3 + 2 sin | . the curve accurate to two decimal places, reyolution formed when the graph of r = f(6) is revolved

of the equations. about (a) the x-axis and (b) the y-axis.

) 30. Corraon interior of 7 = 5 — 3 sin 6 and » = § — 3 cos % Polar Equati Interval
1. r=1+cos@ 14. r=3(1 + sin 6) 31. Common interior of r = 4 sin 6 and r = 2

N =y . ~3(1 — s : : : ; ; 45 r =20 0so< T .
r=1-cosf r=3(1 ~ sin §) 32, Tnside r = 3 sin 6 and-outside 7 = 2 — sin 6 2 61. Surfuce Areo of a Torus Find the surface area of tlie torus
il yT I 0 & - generated by xevolving the circle given by r = a about the line
n Exercises 3336, find the area of the region. s g0 s0sy r=bsec 6 where 0 < a < b.
33, Inside r = a(1 -+ cos 6) and outside r = a cos § e § 47, = 1 .\ b 2 zl 3 Approximating Area  Consider the circle r = 8 cos 6,
X i . (a) Find the area of the circle.

Inside r = 2a cos § and outside r = &
35. Common interior of r = a1 + cos §) and 7 = a sin 6
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(b) Complete the table giving the arcas A of the sectors om the
<49, r = sin(3 cos 6) circle between § = 0 and the values of @ in the table.
7 = 2 sin(2 cos 6) -
. B - 3 6102(04(06]08]10]|12]14
16. r=2 - 3qos 8 qul»i&in:% i The rad from a tr ; . - -
’ antenna is not uniform in all directions, The intensity fr  In Exercises 51-54, find the area of the surface formed by A !

particular antenna is modeled by revolving the curve about the given Line.

s . . . r=acos? 6. : - Polar Eguation Interval Axis of Revolution

36. Common interior of 7 = @ cos 6 and r = a sin § where a >

OO
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1+ cosd
1-sin 8 r=cos @

(¢) Use the table in part (b) to approximaté the values om ¢ for
which the sector of the circle composes M. '3 and 2 7 of the

(a) Couvert the polar equation to rectangular form, | d [ S r = 6eos 8 0<0%< W. Polar axis total area of the circle.
(b} Use a graphing utility to graph the model for a = 4 : (d) Use a graphing utility to approximae to two-décimal-place
a=6. : 52. y = acos b D<o . accuracy the angles § for which the sector of the circle
(c) Find the area of the geographical region between the twi 2 COmposes 7, h. and 2 4 of the total ares of the circle,
curves in part (b). ¥ 53, y = guo 0<p< T (e) Do the results in part (d) depend on the radius of the circle?
38. Area The area inside one or more of the three :_s;oo ng. 2 Explain.
= drccad tircles 4. r = a(l + cos §) 0<bsm Polar axis
i True or False? Yn Exercises 63 and 64, determine whether the
= =2g5 d re= 4
.w .wn 08. 6 r=2 .0.5 o Am: ree . Tu Bxercises 55 and 56, use the integration capabilifies of a statement is true ox false. Xf it is false, explain why or give an
is divided into seven regions. Find the area of each region “graphing utility to approximate to two decimal places the area of example that shows it is false.

Conjecture  Find the area of the region enclosed by the surface formed by revolving the curve about the polar axis.

r=2 acos(nd) for n=1,2,3,. . .. Use the results to make

63. If £(6) > 0 for all 6 and g(6) < 0 for all §, then the graphs of

= ) ., A = )
2L r=4sin20 : sl conjecture about the area g&cmma by the function if n is €VET Polar Equation Interval r = f(6) and r = g(6) do not intersect.
_ and if » is odd. . 55. 7 = 403 20 o< 64, Tf £(6) = g(6) for 6 = 0, /2, and 37/2, then the graphs of
. . 4 7= f{(8) and r = g(6) have at least four points of intersection.
56, r = 0<6<ar

65. Use the formula for the arc length of a curve in parametric form
to derive the formula for the arc length of a polar curve,




