
You are given a cone of height of 1 unit. The base angle is 40 degrees. Determine what radius 
(of a perfect sphere) should have to maximize the volume within the cone. The volume above is 
irrelevant. 
 
 

Solution: 

 

 

We have 

𝐵𝐶 = 1 (𝑢𝑛𝑖𝑡) 

∠𝐵𝐴𝐶 = 40° 

We must find 𝑅 and 

𝑉 =
4

3
𝜋𝑅3 

We know next formula 

𝑅 =
2𝑆

𝑃
 

where 𝑆 - area of ∆𝐴𝐵𝐷, 𝑃 - perimeter of one. So 

𝑆 =
1

2
𝐵𝐶 ∙ 𝐴𝐷 = 𝐵𝐶 ∙ 𝐴𝐶 = 𝐵𝐶 ∙ 𝐵𝐶 ∙ 𝑐𝑡𝑔∠𝐵𝐴𝐶 = 𝑐𝑡𝑔 40° (𝑠𝑞𝑢𝑎𝑟𝑒 𝑢𝑛𝑖𝑡𝑠) 
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𝑃 = 𝐴𝐷 + 𝐵𝐷 + 𝐵𝐴 = 2𝐴𝐶 + 2𝐵𝐴 = 2  𝐵𝐶 ∙ 𝑐𝑡𝑔∠𝐵𝐴𝐶 +
𝐵𝐶

𝑠𝑖𝑛∠𝐵𝐴𝐶
 =

=
2(1 + 𝑐𝑜𝑠 40° )

𝑠𝑖𝑛 40° 
 (𝑢𝑛𝑖𝑡𝑠) 

Then 

𝑅 =
2𝑐𝑡𝑔 40° 

2(1 + 𝑐𝑜𝑠 40° )
𝑠𝑖𝑛 40° 

=
𝑐𝑜𝑠 40° 

1 + 𝑐𝑜𝑠 40° 
  𝑢𝑛𝑖𝑡𝑠 ≈ 0.4338(𝑢𝑛𝑖𝑡𝑠) 

So we have 

𝑉 =
4

3
𝜋  

𝑐𝑜𝑠 40° 

1 + 𝑐𝑜𝑠 40° 
 

3

≈ 0.3419(𝑐𝑢𝑏𝑖𝑐 𝑢𝑛𝑖𝑡𝑠) 

 

Answer: 

𝑅 =
𝑐𝑜𝑠 40° 

1 + 𝑐𝑜𝑠 40° 
  𝑢𝑛𝑖𝑡𝑠 ≈ 0.4338(𝑢𝑛𝑖𝑡𝑠) 

𝑉 =
4

3
𝜋  

𝑐𝑜𝑠 40° 

1 + 𝑐𝑜𝑠 40° 
 

3

≈ 0.3419(𝑐𝑢𝑏𝑖𝑐 𝑢𝑛𝑖𝑡𝑠) 

 

http://www.AssignmentExpert.com

http://www.AssignmentExpert.com

