
3.3  Answers  (3.2  Exercise)
A-Level Pure Mathematics : Year 2

Integration III
Answer 1

       ∫
  π 
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 0
 tan x  dx  = [ ln ( sec x )  ]  
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[ 4 marks ]
Answer 2

 ∫  x  sec2 x  dx

=  L        I    D    I

= x   tan x − ∫ 1  tan x  dx

= x  tan x − ∫  tan x  dx

= x  tan x − ln | sec x | + c
[ 4 marks ]

Answer 3
( a )

 cos2x + sin2x =  1

  cos2 xDivide through by

 cos2 x 
 cos2 x 

+
 sin2 x 
 cos2 x 

=
 1 

 cos2 x 

1 + tan2 x = sec2 x

tan2x = sec2 x − 1  ¸
[ 2 marks ]



( b )

  ∫  x  tan2 x  dx = ∫  x  (sec2 x − 1)   dx

= ∫  x  sec2 x  dx − ∫ x  dx

= x  tan x − ln | sec x | − 
 x2 
 2 

+ c

[ 3 marks ]

Answer 4

∫  cot x  dx  = ∫   
 cos x 
sin x

  dx

= ∫  ( cos x )  ( sin x )− 1   dx

= ln |  sin x | +  c
[ 4 marks ]

Answer 5

       ∫
  π 
 4 

  π 
 6 

 cot x  dx  = [ ln | sin x |  ]  

 π 
 4 

 π 
 6 

= ln | sin (  π 
 4 

 )  | − ln | sin (  π 
 6 

 )  |
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  2   
 ) − ln (  1 

 2 
 )

= ln ( 2 )−  1 
 2 − ln ( 2 )− 1

= − 
 1 
 2 

 ln ( 2 ) + ln ( 2 )

=
 1 
 2 

  ln  2

[ 4 marks ]
Answer 6

 ∫  x  csc2 x  dx

=  L         I      D     I

= x  (− cot x ) − ∫ 1  (− cot x )   dx

= − x  cot x + ∫  cot x  dx

= − x  cot x + ln |  sin x | +  c
[ 5 marks ]



Answer 7
First the required trigonometric formulae...

 cos2x + sin2 x =  1

  sin2 xDivide through by

 cos2 x 
 sin2 x 

+
 sin2 x 
 sin2 x 

=
 1 

 sin2 x 

cot2 x + 1 = csc2 x

cot2 x = csc2 x − 1

Now to tackle the integration...
(Using the result from Question 6)

  ∫  x  cot2 x  dx = ∫  x  (csc2 x − 1)   dx

= ∫  x  csc2 x  dx − ∫ x  dx

= − x  cot x + ln | sin x | − 
 x2 
 2 

+ c

[ 5 marks ]

Answer 8
First the required trigonometric formulae...

 cos2 x + sin2 x =  1

       cos2 x − sin2 x =  cos 2xADD

2 cos2 x  = 1 + cos 2x

∴    cos2 x =
 1 
 2 

+
 1 
 2 

 cos 2x

Thus;

∫   cos2 x   dx = ∫  
 1 
 2 

+
 1 
 2 

 cos 2x    dx

=
 x 
 2 

+
 sin 2x 

 4 
+ c

[ 5 marks ]



Answer 9

  ∫   x  cos2 x   dx

=  L         I         D      I

= x    (  x 
 2 

+
 sin 2x 

 4 
 ) − ∫ 1  (  x 

 2 
+

 sin 2x 
 4 

 )   dx

=
 x2 
 2 

+
 x sin 2x 

 4 
−

 x2 
 4 

−
 1 
 8 

 (− cos 2x ) + c

=
 x2 
 4 

+
 x sin 2x 

 4 
+

 cos 2x 
 8 

 + c

[ 7 marks ]

Answer 10

∫   
 ln x 

x
   dx = ∫   ln x   

 1 
x

   dx

=  L           I     D       I

= ln x    ln x − ∫
 1 
 x 

  ln x  dx +  c1

∴ ∫   
 ln x 

x
   dx = ( ln x )2 − ∫   

 ln x 
x

   dx +  c1

∴  2 ∫   
 ln x 

x
   dx = ( ln x )2 +  c1

∴ ∫   
 ln x 

x
   dx =

 1 
 2 

( ln x )2 +  c2

[ 7 marks ]
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