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WS 8.2: Polar Area

Date Period
Worksheet 8.2—Polar Area
Show all work. Calculator permitted except unless specifically stated.
Short Answer: Sketch a graph, shade the region, and find the area.
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5. interior of »* =4sin 26’)

r=0
Lfé/'nZQ:o
25 =0
%29: T
& =0
5%
)ﬁAAV)'JSCaﬂLf/
TVZ 2
/\'rea‘—‘ ZSD r )‘5’
= 55 sn 20
= ijzsiazng’
< _o(Pemzo|,
- - [usw’—“‘g
- [=-1
- Z (Dhé, Pﬁ‘)
20, Yota| sreo (sF bb%?e’[’lﬂ
15 ZZZ) = L/L

7. between the loops of » =1+2cos @

—————
1 Eﬂ,zﬂl Umée as inﬁb
imadlo'n

Area= 2 {7& (4—24»,&) do - zg (1+2e56) d]

Wl o e

=T +zvs
7‘/8.%3 ?’tf 8"%38

Page 2 of 8

WS 8.2: Polar Area

6. inner loop of » =1+2cosé&
edneen LonsezuhiVe

| Lozml b polar zero®.
=0
limae o )| +2Cos5© I’Q
- %6 = ~3

Ares a&w‘(»w@d& -%F

[glculabol: freq=T— —EM 0.549%
0.5 494

8. one loop of 7* =4cos(20)

wee symmetry:
doule Aoy
2 =0 + /s-)’}pv/dfﬁefb

17‘1 F‘L—/ ) _
brea=2] 1§ Yeuspirt| 100Dz
b 26 =2
=T
= 4B)smbo]” *
=2 s -sino]
- 2



Calculus Maximus
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13. common interior of r = 4sin(29) and r =2
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inside » =2 and outside » =2 —sin @
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Free Response

=
16. The figure shows the graphs of the line y = gx and the curve C givenby y =

WS 8.2: Polar Area

2 7ﬂ$
1—?. Let S be the

region in the first quadrant bounded by the two graphs and the x-axis. The line and the curve intersect

at point P.
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(a) Find the coordinates of P.
ket oy, =502
X/ =28
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(b) Set up and evaluate an integral expression with respect to x

that gives the area of S.

I R (L

=0.9277

(b) Find a polar equation to represent curve C.
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(d) Use the polar equation found in (c) to set up and evaluate an integral expression with respect to the

polar angle 6 that gives the area of S.
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17. A curve is drawn in the xy-plane and is described by the equation in polar coordinates » = 6 + cos(3¢9)

T kY4 ) ) . . .
for 5 <6< 7, where r 1s measured in meters and @ is measured in radians.

(a) Find the area bounded by the curveg/nd the y-axis.
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(b) Find the angle @ that corresponds to the point on the curve with y-coordinate —1.
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(c) For what values of €, 7 <6 < 377[ is j—; positive? What does this say about r?
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(d) Find the value of 6 on the interval 7z <8 < 377[ that corresponds to the point on the curve with the

greatest distance from the origin. What is this greatest distance? Justify your answer.
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WS 8.2: Polar Area
18. A region R in the xy-plane is bounded below by the x-axis and above by the polar curve defined by
Vl=r= 4 for0<6<r.

1+siné

(a) Find the area of R by evaluating an integral in polar coordinates.
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(b) The curve resembles an arch of the parabola 8y =16—x>. Convert the polar equation to
rectangular coordinates, and prove that the curves are the same.
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(c) Set up an integral in rectangular coordinates that gives the area of R.
using symmetry x-in¥

y Lt =0
- _ L)) Z- g¥
74Y'80\ 2—\8\0 (2 QX> ><’ 5= '|§X7-
6y Jo = x*
w‘rl,Lw-\fgjmme“'rg x=+Y
borth ot SYATET D

Area= S:ZZ’JB’X—L X

Page 7 of 8



Calculus Maximus WS 8.2: Polar Area

Multiple Choice

A 19. Which of the following is equal to the area of the region inside the polar curve » =2cosé and outside
the polar curve » =cos@?
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D 20. The area of the region enclosed by the polar graph of » =+/3+cos@ is given by which integral?
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E 21. The area enclosed by one petal of the 3-petaled rose curve » = 4cos(36’) is given by which integral?
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