
 

Core Pure 2 Volumes of Revolution 

 

A curve is defined parametrically by the equations 𝑥 = tan 𝜃 and 𝑦 = sec3 𝜃,      0 ≤ 𝜃 <
𝜋

2
. 

The region 𝑅 bounded by the curve, the 𝑦 axis and the line 𝑦 = 8 is rotated through 2𝜋 radians 

about the 𝑦 axis.  Find the volume of the solid of revolution formed. 

 

 

The curve intersect the 𝑦 axis when tan 𝜃 = 0. 

tan 𝜃 = 0 ⇒ 𝜃 = 0 ⇒ 𝑦 = 1 

When 𝑦 = 8, cos 𝜃 =
1

2
 𝑎𝑛𝑑 𝜃 =

𝜋

3
   

𝑑𝑦

𝑑𝜃
= 3 sec3 𝜃 tan 𝜃    

The required volume is  

𝜋 ∫ 𝑥2𝑑𝑦 = 3𝜋 ∫ tan3 𝜃 sec3 𝜃  𝑑𝜃   
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= 3𝜋 ∫(sec2 𝜃 − 1  ) tan 𝜃 sec3 𝜃 𝑑𝜃
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= 3𝜋 ∫ sec5 𝜃 tan 𝜃 − sec3 𝜃 tan 𝜃  𝑑𝜃
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sec3 𝜃  ]
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= 3𝜋 (
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=
58𝜋
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