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Section 2: Integration by substitution 
 

Section test 
 

1. 
1

d
2 1

x
x




   

 

(a)  1
2

2 1x c    (b) 2 1x c   

(c)  2 2 1x c   (d) 
3
2(2 1)x c


     

 

 

2. Find the value of 
2

3

1
(3 1) dx x . 

 

 

3. Find the integral of e
5x

 with respect to x. 

 

4. Find the exact value of
2

1

1
d

3 1
x

x  . 

 

 

5. The integral of 1
2

sin x  with respect to x is  

 

(a)  1
2

2cos x c  (b) 1
2

2cos x c  

(c)  1
2

cos x c  (d) 1 1
2 2
cos x c  

 

 

6. 
2

3 2
d

(1 )

x
x

x  =  

(a) 
3

1

3(1 )



c

x
 (b) 

3

1

(1 )



c

x
 

(c) 
3

1

3(1 )
 


c

x

 
(d) 

3

1

(1 )
 


c

x

 

 

 

7. 
3

3

e
d

1 e

x

x
x




 =  

(a)  31
3
ln 1 e x  (b) 3ln 1 e x  

(c) 31
3
ln 1 e x   (d) 33ln 1 e x  

 

 

 

 

 



Edexcel A level Maths Integration 2 section test 
 

 2 of 5 14/07/17   © MEI  
 integralmaths.org 

8. 3cos sin  dx x x = 

(a)  41
4
cos x c  (b) 21

2
cos x c   

(c) 41
4
cos x c   (d) 4 21

8
cos sinx x c   

 

 

9. 2(e e ) dx x x  =  

(a)  2 21 1
2 2
e ex x c   (b) 2 22e 2ex x c   

(c) 2 21 1
2 2
e 2 ex xx c    (d) 2 22e 2 2ex xx c    

 

 

10. Evaluate 
1

20
 d

1

x
x

x  , giving your answer in exact form. 
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Section test solutions 
 

1. Let         1
2

d
2 1 2 d 2 d d d

d

u
u x u x x u

x
 



 




  

 

  

 


1
2

1
2

1
2

1
2

1
2

1
2

1 1
d d

2 1

d

2

2 1

x u
x u

u u

u c

u c

x c

  

 

 

2. Let         1
3

d
3 1 3 d 3 d d d

d

u
u x u x x u

x
 

When     

    

1,  3 1 1 2

2,  3 2 1 5

x u

x u

 

 

 

  

   

 



 
2 5

33 1
3

1 2

541
12 2

4 41
12

3 1 d d

5 2

50.75

x x u u

u

 

 

 

3. 

5 51
5

1
e d e

e d e

kx kx

x x

x c
k

x c

 

  





 

 

 

4. 

  

 


 

 

 



 
2 2

1
3

1 1

21
3 1

1
3

1
3

1 3
 d  d

3 1 3 1

ln 3 1

ln 5 ln 2

ln 2.5

x x
x x

x

 

 

 

5. 

1 1
2 2

1
sin  d cos

sin  d 2 cos

kx x kx c
k

x x x c
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6. Let        3 2

2

d 1
1 3 d d

d 3

u
u x x x u

x x
  

 




  


 

    

 

 


 



2 2

2 2 23

21
3

11
3

3

1
d

31

d

1

3
1

3(1 )

x x
u

u xx

u u

u c

c
u

c
x

 

 

 

7. Let  


     3 3

3

d 1
1 e 3e d d

d 3e

x x

x

u
u x u

x
  

 

 



 


 

 

  

 



3 3

3 3

1
3

1
3

3

e e 1
 d  d

1 e 3e
1

 d

ln

ln 1 e

x x

x x

x

x u
u

u
u
u c

c

 

 

 

8. Let 
d 1

cos sin d du
d sin

u
u x x x

x x
        

 
   
 

  

  

 
3

3

41
4

41
4

1
sin d 1 d

sin

cos

u x u u u
x

u c

x c

 

 

 

9.     



    

   

 
2

2 2

2 21 1
2 2

e e d e e 1 1  d

e e 2

x x x x

x x

x x

x c

 

 

  

10. Let      2 d 1
1 2 d d

d 2

u
u x x x u

x x
  

When  0, 1x u   
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When  1, 2x u   

 

 
  

 







 



1 2

20 1

2
1
2

1

21
2 1

1
2

1
 d  d

1 2

1
 d

ln

ln 2

x x
x u

x u x

u
u

u

 

 

 

 


