
Answer on Question #76405 – Math – Calculus 

Question 

Find the area of a loop of the curve 

r = a sin 3theta 

Solution 

The curve of the polar equation 𝑟 = 𝑎sin3𝜃  at  𝑎 = 1 is  

 

To find the area of one loop we define the angles at which the loop begins and ends. For this 

we equate  𝑟 = 𝑎sin3𝜃  to zero and solve the equation  

𝑎sin3𝜃 = 0 

with respect to 𝜃. We have 3𝜃 = 0,   3𝜃 = 𝜋,   3𝜃 = 2𝜋, . .. so we get 𝜃 = 0,   𝜃 = 𝜋/3,   𝜃 =

2𝜋/3, . .. Thus, the curve in the first quadrant varies from 𝜃 = 0 to 𝜃 = 𝜋/3. 

The expression for the area of a figure bounded by a curve 𝑟 = 𝑟(𝜃)  from 𝜃 = 𝛼 to 𝜃 = 𝛽 is 

given by 

𝐴 = ∫
1

2
𝑟2(𝜃)𝑑𝜃

𝛽

𝛼

 

For one loop of the given equation we have 

𝐴 =
1

2
∫ (𝑎sin3𝜃)2𝑑𝜃

𝜋/3

0

=
𝑎

2
∫ sin23𝜃𝑑𝜃

𝜋/3

0

 

Using the identity sin2𝜑 =
1

2
(1 − cos2𝜑) we get 



𝐴 =
𝑎

2
∫

1

2
(1 − cos6𝜃)𝑑𝜃

𝜋/3

0

=
𝑎

4
∫ (1 − cos6𝜃)𝑑𝜃

𝜋/3

0

 

Integration yields 

𝐴 =
𝑎

4
(𝜃 −

1

6
sin6𝜃)|

0

𝜋/3

 

=
𝑎

4
(

𝜋

3
−

1

6
sin2𝜋 − (0 −

1

6
sin0)) 

=
𝑎

4
(

𝜋

3
) 

=
𝜋𝑎

12
 

Answer:  the area of a loop is 

𝐴 =
𝜋𝑎

12
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