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Section 4: Integration by parts 
 

Section test 
 

1. The formula for integration by parts is 

(a) 
d d

d d
d d

v u
u x uv v x

x x
    (b) 

d d
d d

d d

v u
u x uv v x

x x
    

(c) 
d d

d  d
d d

v u
u x v uv x

x x
    (d) 

d d
d  d

d d

v u
u x v uv x

x x
    

 

 

2. e dxx x   

(a) e ex xx c    (b) e ex xx c     

(c) e ex xx c     (d) e ex xx c    

 

 

3. cos 2  dx x x   

(a) 2 sin 2 4cos2 x x x c  (b) 1 1
2 4

sin 2 cos2x x x c   

(c) sin 2 cos2 x x x c  (d) 1 1
2 4

sin 2 cos2x x x c   

 

 

4. (2 1) ln  dx x x   

(a)  2 21
2

lnx x x x x c     (b)  2 21
2

lnx x x x x c     

(c)   21
2

2 1 lnx x x x c     (d)  2 1 ln 1x x x c     

 

 

5.  Find the exact value of  
2

2

0
1 e d

xx x . 

 

6. Find the exact value of 
2

3

1
ln  d x x x . 

 

7. Find the exact value of 
/2

/2
cos  d



 x x x . 

 

8. Find the exact value of 
1

2

0
e  dxx x

  

 

9. Find the exact value of the area under the graph of y = ln x between x = 1 and  

x = 5. 

 

10. The area between the graph y = x sin x and the x axis between x = 0 and x = 2 is 

(a) 2 (b) 4 

(c) 1 (d) 2 
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Section test solutions 
 
1. By definition, the formula for integration by parts is 

d d
d d

d d

v u
u x uv v x

x x
    

 

 

2. Let 

 

  

   

d
1

d

d
e e

d

x x

u
u x

x
v

v
x

 

Using 
d d

d d
d d

v u
u x uv v x

x x
   : 

      

 

   

   

 
 

e d e e 1  d

e e

x x x

x x

x x x x

x c

 

 

 

3. Let   

   1
2

d
1

d

d
cos 2 sin 2

d

u
u x

x
v

x v x
x

 

Using 
d d

d d
d d

v u
u x uv v x

x x
   : 

   

 

  

   

  

 
1 1
2 2

1 1
2 4

1 1
2 4

cos 2  d sin 2 sin 2 1 d

sin 2 cos 2

sin 2 cos 2

x x x x x x x

x x x c

x x x c

 

 

 

4. Let   

    2

d 1
ln

d

d
2 1

d

u
u x

x x
v

x v x x
x

 

Using 
d d

d d
d d

v u
u x uv v x

x x
    

      

 

   

 

 
      

 

   

    

    

 



2 2

2

2 21
2

2 21
2

1
2 1 lnx d ln  d

ln 1 d

ln

ln

x x x x x x x x
x

x x x x x

x x x x x c

x x x x x c
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5. Let     

  2 21
2

d
1 1

d

d
e e

d

x x

u
u x

x
v

v
x

 

Using 
d d

d d
d d

v u
u x uv v x

x x
   : 

      

  

 

 

       

    

    

   

  

 
2 222 2 21 1

2 2
00 0

22 21 1
2 4

0

221
4 0

221
4 0

41 3
4 4

1 e d 1 e e 1 d

1 e e

2 2 1 e

3 2 e

e

x x x

x x

x

x

x x x x

x

x

x

 

 

 

6. Let   

  3 41
4

d 1
ln

d

d

d

u
u x

x x
v

x v x
x

 

Using 
d d

d d
d d

v u
u x uv v x

x x
   : 

   

 

   

 
     

 

   

   

   

     

  

 

 



2 223 4 41 1
4 4

11 1

224 31 1
4 41 1

24 41 1
4 16 1

241
16 1

4 41 1
16 16

1
16

15
16

1
lnxd ln  d

ln  d

ln

4ln 1

2 4ln 2 1 1 4ln 1 1

4ln 2 1

4ln 2

x x x x x x
x

x x x x

x x x

x x

 

 

7. Let   

  

d
1

d

d
cos sin

d

u
u x

x
v

x v x
x

 

Using 
d d

d d
d d

v u
u x uv v x

x x
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2 2

2

2
2 2

2

2

2 2 2 2 2 2

2 2

cos  d sin sin  d

sin cos

sin cos sin cos

0 0

0

x x x x x x x

x x x

 

 

 

8. 


1

2

0
e  dxx x   

Let   2 d
2

d

u
u x x

x
  

Let     
d

e e
d

x xv
v

x
  

Using:   
d d

d d
d d

v u
u x uv v x

x x
 

       
1 112 2

00 0
e  d e 2 e dx x xx x x x x  

Now using integration by parts on 


1

0
2 e dxx x  

Let   
d

2 2
d

u
u x

x
  

Let     
d

e e
d

x xv
v

x
  

  

 

    

    

 
1 11

00 0

1

0

2 e d 2 2e d

2 2e

x x x

x x

x x xe x

xe
 

So    

  

     

    

 


1 12 2

00

1 1 1

e  d e 2 2e

e 2e 2e 2

5
2

e

x x x xx x x xe  

 

 

9. The integral you require to find this area is 
5

1
ln  dx x  

This can be alternatively written as 
5

1
1 ln  dx x  

You can now use parts to do this integral. 

Let 
d 1

ln
d

d
1    

d

u
u x

x x
v

v x
x

  

  

 

Using:   
d d

d d
d d

v u
u x uv v x

x x
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5 55

11 1

5
5

1
1

5

1

1
1ln  d ln  d

ln 1 d

ln

5 ln 5 5 ln 1 1

5 ln 5 4

x x x x x x
x

x x x

x x x

 

 

 

10. The area between x = 0 and x =  is above the x-axis, and the area between  

x =  and x = 2 is below the x-axis. 

You can split the integral into two separate ones, and add their absolute values 

to avoid this problem. Firstly, find 


0 sin  dx x x : 

Let   

   

d
      1

d

d
sin   cos

d

u
u x

x
v

x v x
x

 

Using   
d d

d d
d d

v u
u x uv v x

x x
 

     

 

   

 



  





   

  

   

  



 00 0

0

sin  d cos cos 1 d

cos sin

cos sin sin 0

0 0

x x x x x x x

x x x

 

The area between x = 0 and x =  is . 

 

The area between x =  and x = 2 is given by 

     



     

 



       

    

 

2
cos sin 2 cos 2 sin 2 cos sin

2 0 0

3

x x x  

The area between x =  and x = 2 is -3 

 

The total area between the graph and the x-axis is therefore 4. 

  


