
6.3  Answers
A-Level Pure Mathematics : Year 2

Integration II
6.3.1  Solution to 6.1 Example

   
 1 
 21 

× 21Apply a fiddle factor of

∫  63 x2 e 7 x3
  dx = 63 ∫  x2 e 7 x3

  dx

= 63 ×
 1 
 21 ∫  21 x2 e 7 x3

  dx

= 3 ∫  21 x2 e 7 x3
  dx

= 3 e 7 x3
+ c

[ 3 marks ]

6.3.2  Solution to 6.2 Exercise

Answer 1

   
 1 
 10 

× 10Apply a fiddle factor of

∫ 30x e5 x2
 dx = 30 ∫  x e5 x2

 dx  

= 30 ×
 1 
 10 ∫  10x e5 x2

 dx

= 3 e5 x2
+ c

[ 3 marks ]

Answer 2

    
 1 
 3 

× 3Apply a fiddle factor of

 ∫
 2 

0
x2 ex3

  dx =
 1 
 3 ∫

 2 

0
3 x2 ex3

  dx

=
 1 
 3 

 [ ex3
 ]  

2

0

=
 1 
 3 

{ e8 − 1 }
= 993  to the nearest integer

[ 4 marks ]



Answer 3

   
 1 
 20 

× 20Apply a fiddle factor of

   ∫ 100 x3 cos ( 6 + 5 x4 )  dx = 100 ∫  x3 cos ( 6 + 5 x4 )  dx

= 100 ×
 1 
 20 ∫ 20 x3 cos ( 6 + 5 x4 )  dx

= 5 ∫ 20 x3 cos ( 6 + 5 x4 )  dx   

= 5 sin ( 6 + 5 x4 ) + c

[ 4 marks ]

Answer 4

    
 1 
 2 

× 2Apply a fiddle factor of

∫
 3 
 2 

 x sin ( x2 )  dx =
 3 
 2 

×
 1 
 2 ∫  2x sin ( x2 )  dx      

=
 3 
 4 

 ∫  2x sin ( x2 )  dx   

=
 3 
 4 

(− cos ( x2 )  ) + c

= − 
 3 
 4 

 cos ( x2 ) + c

[ 4 marks ]

Answer 5

    2 ×
 1 
 2 

 Apply a fiddle factor of

∫  
 cos (  x  )

 x 
 dx = ∫  x−  1 

 2  cos ( x  1 
 2  )  dx

= 2 ∫  
 1 
 2 

 x−  1 
 2  cos ( x  1 

 2  )  dx

= 2 sin ( x  1 
 2  ) + c

[ 4 marks ]



Answer 6

    
 1 
 3 

× 3Apply a fiddle factor of

∫
 5

1

 12 
  3x + 1  

  dx = 12 ∫
 5

1
( 3x + 1 )−  1 

 2   dx

= 12 ×
 1 
 3 ∫

 5

1
3( 3x + 1 )−  1 

 2   dx

= 4 


 

 2 ( 3x + 1 )
 1 
 2  

 1 
  


  

5

1

= 8 [ ( 3x + 1 )
 1 
 2  ]  

5

1

= 8{ 4 − 2 }
= 16

[ 7 marks ]

Answer 7

    2 ×
 1 
 2 

Apply a fiddle factor of

∫
 2  π 

0
x sin (  x2 

 4 )  dx = 2 ∫
 2  π 

0

 1 
 2 

 x sin (  x2 
 4 )   dx

= 2 

− cos (  x2 

 4 )  

   

2  π 

0

= (− 2) { [ cos π ] − [ cos 0  ]  }
= (− 2) { [ (− 1 )  ] − [ 1 ]  }
= (− 2)  {− 2 }
= 4

[ 7 marks ]



Answer 8
( i )

y = e  x 

 dy 
 dx 

=
 1 
 2 

 x−  1 
 2   e  x 

=
 e  x  

 2  x  
[ 2 marks ]

( ii )

  ∫
 4

1

 e  x  
  x  

  dx = 2 ∫
 4 

1

 e  x  
 2  x  

 dx

= 2 [ e  x  ]   
4

1

= 2{ e2 − e1 }
= 9.342 to 3 decimal places

[ 5 marks ]
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