
 

 

Answer on Question #59528 – Math – Calculus  

Question 

Determine the area under the curve 𝑠 = 2 cos 4𝜃 in the range 𝜃 = 0 to 𝜋 4⁄  radians.  

Solution 

Plot of 𝑠 = 2𝑐𝑜𝑠 4𝜃 is 

 

 In the polar coordinates we have 

 𝑠(0) = 2cos (4 ∙ 0) = 2, 

 𝑠 (
𝜋

8
) = 2 cos (4 ∙

𝜋

8
) = 2 cos (

𝜋

2
) = 0, 

 𝑠 (
𝜋

4
) = 2 cos (4 ∙

𝜋

4
) = 2 cos(𝜋) = −2, 

Plot of 𝑠 = 2𝑐𝑜𝑠 4𝜃, 0 ≤ 𝜃 ≤
𝜋

4
 is 

 

 

 

 



 

 

The area under the curve 𝑠 = 2 cos 4𝜃 in the range 𝜃 = 0 to 𝜋 4⁄  radians: 

 𝐴 =
1

2
∫ 𝑠2(𝜃)

𝜋 4⁄

0
𝑑𝜃 =

1

2
∫ 4(cos 4𝜃)2𝜋 4⁄

0
𝑑𝜃 =  

= 2 ∫
1 + cos 8𝜃

2
𝑑𝜃

𝜋 4⁄

0

= ∫ (1 + cos 8𝜃)𝑑𝜃

𝜋 4⁄

0

= 𝜃 +
sin 8𝜃

8
|0

𝜋 4⁄
=

=
𝜋

4
+

𝑠𝑖𝑛 (8 ∙
𝜋
4)

8
− (0 +

𝑠𝑖𝑛(8 ∙ 0)

8
) = 

                                                         =
𝜋

4
≈ 0.78540.  

Answer.  
𝜋

4
.  
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