
 

 

Answer on Question #47192 – Math – Integral Calculus 

Find the surface area of the band of the sphere generated by revolving the arc of the circle 𝑥2 + 𝑦2 = 𝑟2 

lying above the interval [−𝑎, 𝑎], 𝑎 < 𝑟. 

Solution 

In the case when 𝑓(𝑥) is positive and has a continuous derivative, the surface area of the surface generated 

by revolving the curve 𝑦 =  𝑓(𝑥), 𝑥1 ≤ 𝑥 ≤ 𝑥2 about the 𝑥 − axis is 

𝑆 =  2𝜋 ∫ 𝑦√1 +  (
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In our case: 𝑦 =  √𝑟2 −  𝑥2 , 𝑥1 =  −𝑎, 𝑥2 =  𝑎,
𝑑𝑦

𝑑𝑥
=
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1
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. 

Thus, 

𝑆 =  2𝜋 ∫ √𝑟2 −  𝑥2√1 +
𝑥2
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 𝑑𝑥

𝑎
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= 2𝜋 ∫ √𝑟2 −  𝑥2
𝑟
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 𝑑𝑥 =

𝑎
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2𝜋 ∫  𝑑𝑥 =

𝑎
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2𝜋𝑟𝑥|−𝑎
𝑎 . 

𝑆 =  2𝜋𝑎𝑟 − (−2𝜋𝑎𝑟) = 4𝜋𝑎𝑟. 

Answer: 𝟒𝝅𝒂𝒓. 
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