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Methods in Calculus 7C

1 a 
2

2
tan ,   

2 1

x
t dx dt

t
= =

+
 

  

2

2

21

1

2 2 2

2

2

1 1 2

1 3cos 11 3

2 1

1 3(1 ) 2

1 1 1

2 2 2 2

1 2
ln

2 2 2

2 tan1
ln

2 2 2 tan

t

t

x

x

dx dt
x t

dt dt
t t t

dt
t t

t
c

t

c

−
+

=
+ ++

= =
+ + − −

= +
− +

+
= +

−

+
= +

−

∫ ∫

∫ ∫

∫  

 

 b 
2

2 2

1 2
sec

1 1

t
xdx dt

t t

+
=

− +∫ ∫  

  
2

2

2

2 1 1

1 1 1

1 tan1
ln ln

1 1 tan

x

x

dt dt
t t t

t
c c

t

= = +
− + −

++
= + = +

− −

∫ ∫
 

 

 c 
2 2

22 2

1 1

1 1 2

sin tan 1t t

t t

dx dt
x x t

+ −

=
+ + +∫ ∫  

   

2

2 2

2 2

1 1 1

1 1 2 2

1 1 1 1
ln ln tan tan

2 4 2 2 4 2

t t
dt dt

t t t t

x x
t t c c

−
= = −

− + +

= − + = − +

∫ ∫
  

 

 d 
2

22

1

2 2 2

1 sin 1 1t

t

dx dt
x t

+

=
− − +∫ ∫  

 

2 2

2

4 4

1 2 (1 )

4 4

1 1 tan x

dt dt
t t t

c c
t

= =
+ − −

= + = +
− −

∫ ∫
  

 

 

 

 

 

 

 

 

 

 

 

2 a 

2

22

2

1
1

1

220 0
1

sec 2

1 tan 1 1

t

t

t

t

x
dx dt
x t

+
−

−

=
+ + +∫ ∫

π

 

  

1

20

1

0

1

0

2

1 2

1 1 1

2 1 2 1 2

1 1 2
ln

2 1 2

1 2 1
ln 1.2465 (4 d.p.)

2 2 1

dt
t t

dt
t t

t

t

=
− +

 
= − − + − − 

 − +
=  

− −  

 −
= − =  + 

∫

∫
  

 

 b 
2

0

1 cos

1 sin 2cos

x
dx

x x

−
+ +∫

π

   

  

2

2

2

2 2

1
1

1

22 10

1 1

1 2

11 2

t

t

t t

t t

dt
t

−
+

−
+ +

−
=

++ +∫  

2
1

2 20

2

2 2 2

9 4 211
10 5 52

2 20

1

2

0

4

(3 2 )(1 )

4

(3 2 )(1 ) 3 1 1

9 1 4 2
, , ,

10 2 5 5

3 1 1 1

9 1 4 1
ln 3 ln 1 arctan ln(1 )

10 2 5 5

9 1
ln 3 ln 2 0.2218 (4 d.p.)

10 5 5

t
dt I

t t t

t A B C Dt

t t t t t t

A B C D

t
I dt

t t t t

t t x t

= =
+ − +

+
= + +

+ − + − + +

= − = = − =

− −
= + + +

− + + +

 = − − + + − + +  

= − − =

∫

∫

π

   

 c 
( )

22

21
3 3 2

2
1

1

2 21

1

sin 2

1 cos 11

t

t

t

t

x
dx dt
x t

+

−
+

=
+ ++∫ ∫

π

π
 

( ) ( )

[ ]

1 1

3 3

1
3

1
3

1 1

2 2 4
2 2

1
2

2

1

4 2

11 1

1
,   , 2

1

1
arctan arctan 0.4636 (4 d.p.)

4 3

t t
dt dt

tt t

du u t du tdt
u

u

= =
++ + −

= = =
+

= = − =

∫ ∫

∫
π

  

 

 



  

© Pearson Education Ltd 2018. Copying permitted for purchasing institution only. This material is not copyright free. 2 

 

2 d 

2
2
3

2

2

13
2

211
2

cot 2

1 cosec 11

t

t

t

t

x
dx dt I
x t

−

+
= =

+ ++∫ ∫
π

π
 

  

2
3 3

2 2 21 1

2 2

3

21

3
2

1

1 2 1 2

2 1 1 1 1

2(1 )

(1 )(1 ) 1 1

2, 0, 2

2 2

1 1

2 ln 1 ln(1 )

2 ln(1 3) 3ln 2 0.0693 (4 d.p.)

t t
dt dt

t t t t t

t A B Ct

t t t t

A B C

t
I dt

t t

t t

− −
= =

+ + + + +
− +

= +
+ + + +

= = = −

= −
+ +

 = + − + 

= + − = −

∫ ∫

∫
  

 

3 a 
2

22

1

1 1 2

12 13sin 12 13 1t

t

dx dt
x t

+

=
− − +∫ ∫  

  
2 2

2 1

12 12 26 6 6 13
dt dt

t t t t
= =

+ − + −∫ ∫   

 

 b 
1

3 3

20 0

1 1

12 13sin 6 13 6
dx dt
x t t

=
− − +∫ ∫

π

 

1

3

1 1

3 3

11
33

0

2

32
5 5

0 0

0 0

2

3

3 2 2 3

1

6 13 6 3 2 2 3

2 3
,

5 5

1 ( 2) 1 ( 3)

3 2 2 3 5 3 2 5 2 3

1 1 1 3 2
log(3 2 ) log(2 3 ) log

5 5 5 2 3

31 1 3 1 2
log log log

5 5 2 52 3

A B
dt

t t

A B

t t t t

A B

dt dt
t t t t

t
t t

t

= +
− −

= +
− + − −

= − =

− − −
+ = −

− − − −

 −    = − − − =     −    

−   = − =   
−   

∫

∫ ∫

(12 5 3)
9

0.3048 (4 d.p.)

 + 
 

=
  

 

 

 

 

 

 

 

 

 

 

 

 

4 
2

0

1

cos 3 3
I dx

a x
= =

+∫
π π

 

 

2

2

1 1

2 210 0
1

1
1

1

210
1

1

1

1 0

1 2 2

1 1 ( 1)

2
 (assume 1)

1 1

2
arctan

1 1

2 1
arctan

1 1 1

2 1
2 arctan

3 3 3 3

t

t

a

a

a

a

a

a

dt dt
t a a ta

dt a
ta a

t

a a

a

a a a

a I

−
+

+
−

+
−

+
−

= =
+ + + −+

= >
++ −

 
=  

+ −   

−
=

+ − +

= ⇒ = =

∫ ∫

∫

π

  

  

5 

2

2

1
1

1

20

arccos

1

x

x
I dx

x

−
+=

+∫  

 
( )

2

2

2

2

2

1

2 21

2 22

2 2

2 2

0
0

1 2
arccos ,cos 1

1 1

2 2 2
sin  ,sin

11

2 1 1
,

1 2 1

1

2 4 16

x

x

x
t t

x x

x x
t dt dx t

xx

dt dx dt dx
x x

t
I t dt

−
+

−
= = = − +

+ +
×

= =
++

= =
+ +

 
= × = = 

 
∫

π
π π

  

 

Challenge 

 

2 2

2 2

2
1

21

2

2

2 2 2

2

2

2 2 2 2

1

1

1
sin , cos ,

1

1 sin 1

1 sin sec tan

1
tan , sec ,

1

1 1 2 1

1 2 1 1 2 1

2 arctan 2 arctan 2( 2 )
2 2

( 2 1)

x
I dx

x

x dx d d dx

x

I d d

t dt d d dt
t

I dt dt
t t t t

t t

π π

π π

θ θ θ θ

θ
θ θ

θ θ θ

θ θ θ θ

π π

π

−

− −

∞ ∞

−∞ −∞

∞

−∞

−
=

+

= = =
−

−
= =

+ +

= = =
+

= = −
+ + + +

 = − = − 

= −

∫

∫ ∫

∫ ∫

  


