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Example (10.5.3) Find the area of the region that is bounded by the given curve and lies in the given
sector.

r=sinf, 7/3<60<27/3.
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The area is given by the integral B / f(6)% db.
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Example (10.5.11) Sketch the curve and find the area it encloses.

r? = 4 cos 26.

r? = 4cos20
(#® +9y*) = 4(cos’h —sin?9)
2 2
2 2 z Y
(@"+y7) = 4 <T2 - T2>
(2® +9%)? = 42 — 4’

<< Graphics‘ImplicitPlot®
ImplicitPlot[(x72 + y~2)72 == 4x~2 - 4y~2, {x, -2, 2}, {y, -2, 2},
AxesLabel -> {"x", "y"}]
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1 b
The area is given by the integral 5 / f(6)% db. Since the function is periodic (cosine), we know it will

a
repeat. The period of cosz is 27, so the period of cos2z is 7. From our sketch, if we go from 0 to w/4 we
will get one quarter the curve. The area swept out if 0 < 07 /4 is the shaded region below:

Therefore,
1o,
A = 3 f(6) do
1 1 71'/4 )
—A = - (V4 cos 20)” df
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= 7/ 4 cos 26 do
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= 2/ cos 26 df
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Example (10.5.3) Find the length of the polar curve

r=e2, 0<6<2n.

Switch to parametric representation:

x=rcosf = e’

dzx

0

cosf, y=rsinh = e sing.

= =2¢% cosh — e?’ sin 0

do

dy

22 = 2¢2%6in 6 + €2 cos 0

do

dz\? dy
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de de
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ds

(262‘9 cosf — e?? sin 9)2 + (2620 sin @ + e’ cos 9)2
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