Curvy Areas


For the first circle, assume that the radius of the smallest semicircle is r. Since the area of a semicircle is , so is the area of the smallest red semicircle.

You then add this to the area of the largest semicircle (whose radius is 3r since the radius of the smallest circle is r) subtracted from the second largest semicircle (whose radius is 2r) since the radius of the smallest circle is r) to get the total red area.
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The area of the whole circle is = 

To get the proportion of red area, you divide the red area by the area of the whole circle.



= 


 is the proportion of red area over the area of the whole circle.




For the second circle, assume that the radius of the smallest semicircle is r. Since the area of a semicircle is , so is the area of the smallest red semicircle.

You then add this to the area of the largest semicircle (whose radius is 4r since the radius of the smallest circle is r) subtracted from the second largest semicircle (whose radius is 3r) since the radius of the smallest circle is r) to get the total red area.
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The area of the whole circle is = 

To get the proportion of red area, you divide the red area by the area of the whole circle.



= 


 is the proportion of red area over the area of the whole circle.




For the third circle, assume that the radius of the smallest semicircle is r. Since the area of a semicircle is , so is the area of the smallest red semicircle.

You then add this to the area of the largest semicircle (whose radius is 5r since the radius of the smallest circle is r) subtracted from the second largest semicircle (whose radius is 5r) since the radius of the smallest circle is r) to get the total red area.
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The area of the whole circle is = 

To get the proportion of red area, you divide the red area by the area of the whole circle.



 = 


 is the proportion of red area over the area of the whole circle.






Since for 3 strips, the red shaded area is , for 4 strips, the red shaded area is  and for 5 strips, the red shaded area is , so for n strips, the red shaded area is . 

Generalization: For n strips, the red shaded area is 





To prove that for n strips, the red shaded area is , you use x to represent the radius of the smallest semicircle. Since the area of a semicircle is , so that  is the area of the smallest red semicircle.



You then add this to the area of the largest semicircle (whose radius is since the radius of the smallest circle is x) subtracted from the second largest semicircle (whose radius is since the radius of the smallest circle is x) to get the total red area.
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The area of the whole circle is  = 

To get the proportion of red area, you divide the red area by the area of the whole circle.



 = 


Therefore in general, for n strips, is the proportion of red area over the area of the whole circle.





Microsoft_Equation2.bin

Microsoft_Equation47.bin

image48.emf



n∗ x










n*x


Microsoft_Equation48.bin

image49.emf



(n−1)∗ x










(n

-

1)

*

x


Microsoft_Equation49.bin

image50.emf



π x2



2










p

x2

2


Microsoft_Equation50.bin

image51.emf



(nx)22π
2










(

nx

)

22

p

2


Microsoft_Equation51.bin

image52.emf



(n−1)2 x2π
2










(

n

-

1)

2x2

p

2


image3.emf



πr2



2










p

r2

2


Microsoft_Equation52.bin

image53.emf



π x2



2










p

x2

2


Microsoft_Equation53.bin

image54.emf



n2x2π
2










n2x2

p

2


Microsoft_Equation54.bin

image55.emf



(n2 − 2n+1)x2π
2










(

n2

-

2

n

+

1)

x2

p

2


Microsoft_Equation55.bin

image56.emf



π x2 (1+ n2 − n2 + 2n−1)
2










p

x2

(1

+

n2

-

n2

+

2

n

-

1)

2


Microsoft_Equation56.bin

image57.emf



π x2 ∗2n
2










p

x2

*

2

n

2


Microsoft_Equation3.bin

Microsoft_Equation57.bin

image58.emf



π x2n










p

x

2

n


Microsoft_Equation58.bin

image59.emf



π (nx)2










p

(

nx

)

2


Microsoft_Equation59.bin

image60.emf



n2x2π










n

2

x

2

p


Microsoft_Equation60.bin

image61.emf



nx2π
n2x2π










nx2

p

n

2

x

2

p


Microsoft_Equation61.bin

image62.emf



1
n










1

n


image4.emf



(3r)2π
2



−
(2r)2π
2



=
πr2



2
+
9πr2



2
−
4πr2



2
=
6πr2



2
= 3πr2










(3

r

)

2

p

2

-

(2

r

)

2

p

2

=

p

r2

2

+

9

p

r2

2

-

4

p

r2

2

=

6

p

r2

2

=

3

p

r2


Microsoft_Equation62.bin

image63.emf



1
n










1

n


Microsoft_Equation63.bin

Microsoft_Equation4.bin

image5.emf



(3r)2π










(3

r

)

2

p


Microsoft_Equation5.bin

image6.emf



9πr2










9

p

r

2


Microsoft_Equation6.bin

image7.emf



3πr2



9πr2










3

p

r2

9

p

r

2


Microsoft_Equation7.bin

image8.emf



1
3










1

3


Microsoft_Equation8.bin

image9.emf



1
3










1

3


Microsoft_Equation9.bin

image10.emf



πr2



2










p

r2

2


Microsoft_Equation10.bin

image11.emf



πr2



2










p

r2

2


Microsoft_Equation11.bin

image12.emf



πr2



2










p

r2

2


Microsoft_Equation12.bin

image13.emf



(4r)2π
2










(4

r

)

2

p

2


Microsoft_Equation13.bin

image14.emf



(3r)2π
2










(3

r

)

2

p

2


Microsoft_Equation14.bin

image15.emf



πr2



2










p

r2

2


Microsoft_Equation15.bin

image16.emf



16r2π
2










16

r2

p

2


Microsoft_Equation16.bin

image17.emf



9r2π
2










9

r2

p

2


Microsoft_Equation17.bin

image18.emf



8πr2



2










8

p

r2

2


Microsoft_Equation18.bin

image19.emf



4πr2










4

p

r

2


Microsoft_Equation19.bin

image20.emf



π (4r)2










p

(4

r

)

2


Microsoft_Equation20.bin

image21.emf



16πr2










16

p

r

2


Microsoft_Equation21.bin

image22.emf



4πr2



16πr2










4

p

r2

16

p

r

2


Microsoft_Equation22.bin

image23.emf



1
4










1

4


Microsoft_Equation23.bin

image24.emf



1
4










1

4


Microsoft_Equation24.bin

image25.emf



πr2



2










p

r2

2


Microsoft_Equation25.bin

image26.emf



πr2



2










p

r2

2


Microsoft_Equation26.bin

image27.emf



πr2



2










p

r2

2


Microsoft_Equation27.bin

image28.emf



(5r)2π
2










(5

r

)

2

p

2


Microsoft_Equation28.bin

image29.emf



(4r)2π
2










(4

r

)

2

p

2


Microsoft_Equation29.bin

image30.emf



πr2



2










p

r2

2


Microsoft_Equation30.bin

image31.emf



25πr2



2










25

p

r2

2


Microsoft_Equation31.bin

image32.emf



16πr2



2










16

p

r2

2


image1.emf



πr2



2










p

r2

2


Microsoft_Equation32.bin

image33.emf



10πr2



2










10

p

r2

2


Microsoft_Equation33.bin

image34.emf



5πr2










5

p

r

2


Microsoft_Equation34.bin

image35.emf



(5r)2π










(5

r

)

2

p


Microsoft_Equation35.bin

image36.emf



25πr2










25

p

r

2


Microsoft_Equation36.bin

image37.emf



5πr2



25πr2










5

p

r2

25

p

r

2


Microsoft_Equation1.bin

Microsoft_Equation37.bin

image38.emf



1
5










1

5


Microsoft_Equation38.bin

image39.emf



1
5










1

5


Microsoft_Equation39.bin

image40.emf



1
3










1

3


Microsoft_Equation40.bin

image41.emf



1
4










1

4


Microsoft_Equation41.bin

image42.emf



1
5










1

5


image2.emf



πr2



2










p

r2

2


Microsoft_Equation42.bin

image43.emf



1
n










1

n


Microsoft_Equation43.bin

image44.emf



1
n










1

n


Microsoft_Equation44.bin

image45.emf



1
n










1

n


Microsoft_Equation45.bin

image46.emf



π x2



2










p

x2

2


Microsoft_Equation46.bin

image47.emf



π x2



2










p

x2

2



et e sttt
ool e o s e (e e
e et o Sk G0 o e s

o e mcend ot e (ors
iy o e ey




