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Calculus  II                            Section 10.5 Notes 
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Area of Polar Region
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Find the area of the interior of 4sin .

a) Graph  =2sin    

1 1
b) Area = [ ]   
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  2 2

Find the area of one petal of sin 3 .

a) Graph  = sin 3    

1 1
b) Find Area = [ ]   

2 2

Note that each petal starts and end at the pole (origin).

At the pole, 0.

To find where one petal star
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set  = sin 3 0
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  2 2

/ 3

2

0

Find the area of one petal of sin 3 .

1 1
b) Find Area = [ ]   

2 2

Hence, one petal starts at 0 and ends at 
3

1
Area of one petal = [sin 3 ]  0.2617994
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  2 2

Find the area of one petal of 2cos5 .

a) Graph  = 2cos5 . 

1 1
b) Find Area = [ ]  :

2 2

Note that each petal starts and end at the pole (origin).

At the pole, 0.

To find where one petal sta
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rts and ends, 

set  = 2cos5 0         cos5  = 0
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  2 2

3 /10
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/10

Find the area of one petal of 2cos5 .

1 1
Find Area = [ ]  :

2 2

3
Hence, one petal starts at  and ends at 

10 10

1
Area of one petal = [2cos5 ]  0.628318
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  2 2

Find the area of the inner loop of  1 + 2sin

a) Graph  = 1 + 2sin . 

1 1
b) Find Area = [ ]  :   

2 2

Note that the inner loop starts and ends at the pole (origin).

At the pole, 0.

To find w
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here the inner loop starts and ends, 

set  = 1 + 2sin 0    2sin  = -1    sin  = -1/2
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  2 2

11 / 6

2

7 / 6

Find the area of the inner loop of  1 + 2sin

1 1
b) Find Area = [ ]  :   

2 2

7 11
Hence, the inner loop starts at  and ends at 

6 6

1
Area of inner loop = [1 + 2sin ]  0.54351
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Arc Length of Polar Region

Arc Length =  

                  = 
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0

Find the length of the arc for 4sin          0

a) Graph  = 2cos5

b) Find Arc Length = :

4cos

4sin 4cos
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2 2 2
22 2 2

0

0 0

Find the length of the arc for 2         0 2

a) Graph  = 4

b) Find Arc Length = :

0

2 0 2   2 4

r

r

dr
r d

d

dr

d

dr
r d d d

d





  




 






    


  

 
  
 



 
      
 



  

 

 



26 
 

 


