
MA 16020 LESSONS 17 + 18: VOLUME BY REVOLUTION 

– SHELL METHOD (SUPPEMENTAL HOMEWORK) 

Formulas:  
• Rotating around y-axis: 

𝑽 = 𝟐𝝅∫ 𝒙 ⋅ (𝑻𝒐𝒑 − 𝑩𝒐𝒕𝒕𝒐𝒎)
𝒃

𝒂

𝒅𝒙 

 

• Rotating around 𝐱 = #  

o If 𝒙 = #  is on the left of your region, then 

𝑽 = 𝟐𝝅∫ (𝒙 − #) × (𝑻𝒐𝒑 − 𝑩𝒐𝒕𝒕𝒐𝒎)
𝒃

𝒂

 𝒅𝒙 

o If 𝒙 = # is on the right of your region, then 

𝑽 = 𝟐𝝅∫ (# − 𝒙) × (𝑻𝒐𝒑 − 𝑩𝒐𝒕𝒕𝒐𝒎)
𝒃

𝒂

 𝒅𝒙 

 

• Rotating around x-axis: 

𝑽 = 𝟐𝝅∫ 𝒚 ⋅ (𝑹𝒊𝒈𝒉𝒕 − 𝑳𝒆𝒇𝒕)
𝒅

𝒄

𝒅𝒚 

 

• Rotating around 𝐲 = #  

o If 𝒚 = # is below your region, then 

𝑽 = 𝟐𝝅∫ (𝒚 − #) × (𝑹𝒊𝒈𝒉𝒕 − 𝑳𝒆𝒇𝒕)
𝒃

𝒂

 𝒅𝒚 

o If 𝒚 = # is above your region, then 

𝑽 = 𝟐𝝅∫ (# − 𝒚) × (𝑹𝒊𝒈𝒉𝒕 − 𝑳𝒆𝒇𝒕)
𝒃

𝒂

 𝒅𝒚

----------------------------------------------------------------------------------------------------- 

 

(OPTIONAL HOMEWORK): Set up the integral using the Shell Method that 

represents the volume of the following solids about the given line: 

 

1. 𝒙 = 𝒚,   𝒙 = 𝟎,   𝒚 = 𝟐  about the x-axis 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



2. 𝒙 = 𝟐𝒚 − 𝒚𝟐, 𝒙 = 𝟎    about the x-axis 

 

 

 

 

 

 

 

 

 

 

 

 

3. 𝒚 = √𝒙,  𝒚 = −𝒙    about the y-axis 

 

 

 

 

 

 

 

 

 

 

 

 

4. 𝒚 = 𝟐 − 𝒙𝟐, 𝒚 = 𝒙𝟐    about the y-axis 

 

 

 

 

 

 

 

 

 

 

 



5. 𝒚 = 𝒙,  𝒚 = 𝒙𝟐    about 𝒙 = −𝟐 

 

 

 

 

 

 

 

 

 

 

 

 

6. 𝒚 = √𝒙,  𝒚 = 𝟎,  𝒙 = 𝟏 about 𝒙 = −𝟏 

 

 

 

 

 

 

 

 

 

 

 

 

7. 𝒚 = 𝒙,  𝒚 = 𝒙𝟐    about 𝒙 = 𝟑 

 

 

 

 

 

 

 

 

 

 

 



 

8. 𝒚 = 𝟒𝒙 − 𝒙𝟐, 𝒚 = 𝟑    about 𝒙 = 𝟏 

 

 

 

 

 

 

 

 

 

 

 

 

9. 𝒙 = 𝟐𝒚 − 𝒚𝟐, 𝒙 = 𝟏,  𝒚 = 𝟎 about 𝒚 = −𝟏 

 

 

 

 

 

 

 

 

 

 

 

 

10. 𝒙 = 𝒚𝟐 + 𝟏, 𝒙 = 𝟐    about 𝒚 = −𝟐 

 

 

 

 

 

 

 

 

 

 



11. 𝒙 = 𝟒𝒚𝟐 − 𝒚𝟑, 𝒙 = 𝟎    about 𝒚 = 𝟔 

 

 

 

 

 

 

 

 

 

 

 

 

12. 𝒙 = (𝒚 − 𝟑)𝟐, 𝒙 = 𝟒    about 𝒚 = 𝟏 
 


