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Integration techniques 6C 
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  As integration is w.r.t. y, the integrand must be in terms of y 
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use. 
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4 In order to calculate the area of the generated surface we want to use the equation 
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8 In order to calculate the area of the generated surface we want to use the equation 
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12 In order to calculate the area of the generated surface we want to use the equation 
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13 a In order to calculate the area of the generated surface we want to use the equation 
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13 b We find the value of a  by using the equation for .y  Since we have that the diameter of the small 

hole is 3cm, that means 2y  evaluated at 
π

6
t   is equal to 3.  

That is 
3 π
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6 4
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 Make the substitution e sinh ,x u  so e d cosh dx x u u  

 Limits: when ln 2ln 2, arsinhe arsinh2x u    

 when 00, arsinhe arsinh1x u    

 Then the area of the surface is 
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15 In order to calculate the area of the generated surface we want to use the equation 
2

2 d
2π cos d

d

r
S r r


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 


   
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d
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 
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We set 
2

cosI e d
     and try to solve by parts. 
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  
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   
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  
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so now we have a solution for the integral  

 

 

2

2

cos d

sin 2 cos .
5

I e

e





 

 


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16 In order to calculate the area of the generated surface we want to use the equation 
2

2 d
2π sin d

d

r
S r r




 


   
    

We find 
d

3sin
d

r



   and substitute into the surface area equation to find 

     

 

π 2 2

0

π

0

2π 3 3cos sin 3 3cos 3sin d

6π 1 cos sin 18 18cos d

S     

   

    

  




at this point let us introduce a substitution to stop 

it from getting out of hand. 
Let 

1 cos ,

d sin d .

u

u


 

 

 
 

Then  
0

2

3
2

2

0

2
5

2

0

5

2

2

6π 18 d

6 18π d

2
6 18π

5

12 18π
2 0

5

288
π

5

181.0 cm (1 d.p.)

S u u u

u u

u

 



 
 
 
  

  
      








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17 In order to calculate the area of the generated (not base) surface we want to use the equation 
2

d
2π 1 d

d

B

A

y

y

x
S x y

y

 
   

 
   

We find  

5 ,

d 5

d 2

x y

x

y y




  

 and substitute into the surface area equation to find  

 

 

   

2

10

5

10

5

10

5

103

2

5

3 3

2 2

3 3

2 2

5
2π 1 d

2

5
2π 5 1 d

4

π 20 25d

π
20 25

30

π
200 25 100 25

30

π
225 125

30

S x y
y

y y
y

y y

y

 
    

 

 
   

 

 

    

     
 

 
  

 






 

The circular base has area of 
2π 5 25π.A    

Thus we have a total area of 
2285.619 cm  and so have a total cost of £5.71. 

 

  

  

 

 

 

 

 


