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Section 1: Further volumes of revolution 
  

Section test 
 

1. The volume of the solid obtained by rotating the curve 
1

y
x

 between x = 1 and x = 2 

through 360° about the x-axis is 

(a) ln 2 1   (b)  ln 2 1   

(c) ln 2  (d)  ln 2 1   

 

2. The volume of the solid obtained when the graph of e 1xy   between x = 0 and x = 1 

is rotated through 360° about the x-axis is given by 

(a)  (e 1)   (b) e  

(c) (e 1)   (d) (e 2)   

 

3. The curve y = sec x between x = 0 and 
3

x


  is rotated through 360° about the  

x-axis. The volume of the solid generated is 

(a) 
2

3


 (b) 

2


 

(c) 2 3  
(d) 3  

 

4. The volume of the solid obtained by rotating the curve 
1

2 1



y

x
 between x = 0 and x = 

2 through 360° about the x-axis is 

(a)  1
2

5 1   (b) ln 5  

(c) 1
2

ln5  (d)  5 1   

 

5. The volume of the solid obtained when the graph of y =  ln(1 + x
2
) between y = 0  

  and y = ln 2 is rotated through 360° about the y-axis is 

(a)  
1

2 2

0
[ln(1 )] dx x   (b) 

ln 2

0
(e 1)dy y   

(c) 
ln 2

0
(e 1)dy y  (d) 

ln 2

0
(e 1)dy y   

 

6. The curve y = cos x between x = 0 and 
2

x


  is rotated through 360° about the x-axis. 

The volume of the solid generated is  

(a)  1
4
  (b) 21

4
  

(c)  21
2
  (d) 1

4
( 1)    
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7. The curve 
2

1

1



y

x
 for x > 0 is rotated through 360° about the x-axis. Find the volume 

of the solid generated. 

 

8. The part of the curve 4 2(1 ) 1 x y  between y = 0 and y = 3 is rotated through 360° about 

the y-axis. Find the volume of the solid generated. 

 

9. A curve has parametric equations 3 2, x t y t . The region in the first quadrant bounded 

by the curve and the line 4y  is rotated through 360° about the y-axis. Find the volume 

of the solid generated. 

 

10. A curve has parametric equations 2e , 1  tx y t . The region bounded by the curve, 

the x-axis and the line x = 1 is rotated through 360° about the x-axis. The volume of the 

solid generated is 

(a) 21
2

(1 e )   (b) 21
4

(1 e )   

(c) 21
2

(1 e ) 
 

(d) 21
4

(1 e )   
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Solutions to section test 
 

1. Volume 
2

2

0
dy x 

 

 

2
2

1

2

1

2

1

1
d

1
d

ln

ln 2 ln 1

ln 2

x
x

x
x

x











 
  

 





 







 

 

 

2. Volume 

 













 

    

   

 





1
2

0

1

0

1

0

d

e 1 d

e

(e 1 1 0)

(e 2)

x

x

y x

x

x

 

 

 

3. 

 

































3

3

3

2

0

2

0

0

3

 d

sec  d

tan

tan

3

V y x

x x

x

 

 
 

4. Volume 
2

2

0
dy x 

 

 

2

0

2

0

21
2 0

1
2

1
2

1
d

2 1

1
d

2 1

ln(2 1)

ln 5 ln 1

ln 5

x
x

x
x

x











 
  

 




 

 







 

 
 

5. 2 2 2ln(1 ) e 1 e 1
y y

y x x x         

Volume 

 







 





ln 2
2

0

ln 2

0

d

e 1 d
y

x y

y
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6. 

 

 

 

2

2

2

2

2

0

2

0

1
2

0

1 1
2 2 0

1 1
2 2 2

21
4

 d

cos  d

1 cos 2  d

sin 2

sin 0

V y x

x x

x x

x x



















 







 

 

  









 

 
 

7. 

 

2

0

20

0

2

 d

1
 d

1

arctan

2

4.93 (3 s.f.)
2

V y x

x
x

x

























 

 





 

 
 

8. 

 
 

3
2

0

3

20

3
2

0

 d

1
 d

1

ln 1

ln(3 10) ln 1

5.71 (3 s.f.)

V x y

x
y

y y














   
  

  







 

 

 

9. 3 2,x t y t    

When 4, 2y t   (t must be positive as x is positive in the first quadrant) 

Volume 
2

2

0

2
6

0

2
7

0

281
4 0

d
d

d

2 d

2 d

64

t

t

y
x t

t

t t t

t t

t
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10. When the curve meets the x-axis, 0 1 0 1y t t       

When 21, e 1 0tx t     

2 2d
e 2e

d

t tx
x

t
      

Volume 
0

2

1

0
2

1

0
2

1

d
d

d

(1 ) 2e d

2 (1 )e d

t

t

t

t

x
y t

t

t t

t t

















  

  







 

Using integration by parts: 

Let 

2 21
2

d
1 1

d

d
e e

d

x x

u
u t

x
v

v
x

 

    

   

 

   

0 102 2 21 1
2 211 1

102 21 1
2 21 1

02 21 1
2 4 1

21 1 1
2 4 4

21 1
4 4

(1 )e d (1 ) e 1 e d

(1 )e e d

(1 )e e

0 e

e

t t t

t t

t t

t t t t

t t

t

  



 



 





        

     

     

    

  

 


 

Volume 21 1
4 4

21
2

2 ( e )

(1 e )









   

 

 

 

 

 

 

 


