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+

+
=⎟

⎠
⎞

⎜
⎝
⎛

+

−
= ∫∫

ππ
 

 (b) ( ) ( ) ∫∫∫
−

−== xdxsin
xcos
xsin

xsin)xcos(lnxsind)xcos(lnxdxcos)xcos(ln  

  ( ) ( ) ( )∫∫ −+=
−

+= dxxcosxsecxsin)xcos(lndx
xcos

xcos1
xsin)xcos(ln

2

 

  ( ) ( ) Cxsin
xcos

xsin1
lnxsin)xcos(lnCxsin)xtanxln(secxsin)xcos(ln +−

+
+=+−++=  

  ( ) ( ) ( ) ( ) Cxsinxsin1ln1xsin)xcos(lnCxsin)xln(cosxsin1lnxsin)xcos(ln +−++−=+−−++=  

 5



 ( )
2

2
x

2

2
x

2
x

22
xLHR

2
x

2
x xsin

xcos
lim1

xcos
1xsin

limxsinlim
xcos

)1x(sin
1

xcos
xsin

lim

1xsin
1

xcosln
lim1xsin)xcos(lnlim

⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

−
×=

⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛ −
=

−
−

−
=

−

=−
π

→
π

→
π

→
π

→
π

→
π

→

= 0 

  ∴ 12ln]0sin)0sin1ln()0cos)(ln10[(sin
2

sin1ln0xdxcos)xcos(ln
2/

0
−=−++−−⎟

⎠
⎞

⎜
⎝
⎛ π
++=∫

π
   

14. (i)  dx)ax(n
a
b

n
)xb(

)ax(
n

)xb(
d)ax(dx)xb()ax()1n,n(I 1n

a

b

n
n

n
n

a

b

1nn
a

b

−− −−⎥
⎦

⎤
⎢
⎣

⎡ −
−−=⎥

⎦

⎤
⎢
⎣

⎡ −
−−=−−=− ∫∫∫  

  = I(n – 1, n) 

 (ii) dx)xb(n
1n
)ax(

a
b

1n
)ax(

)xb(
1n
)ax(

d)xb(dx)xb()ax()n,n(I n
a

b

nn
n

n
n

a

b

nn
a

b
−

+

−
−−⎥

⎦

⎤
⎢
⎣

⎡
+

−
−=⎥

⎦

⎤
⎢
⎣

⎡
+

−
−=−−= ∫∫∫  

  dx)xb()ax(
1n

n 1n1n
a

b

−+ −−
+

= ∫    

  ∴  dx)]xb()ab[()xb()ax(n)n,n(I)1n( 1nn
a

b
−−−−−=+ −∫

    [ ])n,n(I)1n,n(I)ab(ndx)xb()ax(dx)xb()ax()ab(n nn
a

b

1nn
a

b
−−−=⎥⎦

⎤
⎢⎣
⎡ −−−−−−= ∫∫ −

  ∴ 2(2n + 1) I(n, n) = 2n (b – a) I(n , n – 1) = n (b – a) [I(n , n – 1) + I(n – 1, n) ],  by (1) 

   [ ] [ ]dx)xb()ax()xb()ax()ab(ndx)xb()ax()xb()ax()ab(n
a

b

1n1nn1n1nn
a

b
−+−−−−=−−+−−−= ∫∫ −−−−

  = n(b – a)2 I(n – 1, n – 1) 

  ( ) ( ) ( ) ⎥
⎦

⎤
⎢
⎣

⎡
−−−

−

−
−

+
=−−−

+
= )2n,2n(Iab

)1n2(2
1n

ab
)1n2(2

n
)1n,1n(Iab

)1n2(2
n

)n,n(I 222  

  
[ ] ( ) 1n2n24

2

)ab(
)!1n2(

!n!n
)0,0(I)ab(

)!1n2(
!n!n

...)2n,2n(Iab
)2n2)(1n2)(n2)(1n2(

)1n(n +−
+

=−
+

==−−−
−−+

−
=  

  since   I(0, 0) = b – a. 

15. ( ) ( ) ( ) ( ) ( )∫∫∫
−−

+−+=+−+=+= dxxaxnxaxdx)x2(xa
2
n

xxaxdxxa)n(I 2/)2n(2222/n2212/n222/n222/n22  

  ( ) ( )[ ]( ) ( ) )2n(Ina)n(nIxaxdxxaaxanxax 22/n222/)2n(222222/n22 −+−+=+−+−+= ∫
−

 

 ∴ ( ) )2n(Ia
1n

n
xax

1n
1

)n(I 22/n22 −
+

++
+

=  

 ( ) ( ) ( )
16

5ln75396
5ln

4
5

3
4

15
2

27
dxx55

4
3

0
2

x5x
4
1

dxx5 2/12
2

0

2/322/32
2

0

+
=⎥⎦

⎤
⎢⎣
⎡ ++=+++=+ ∫∫  

 since  ( ) ( ) Cx5xln
2
5

x5
2
x

dxx5 222/12
2

0
+++++=+∫  
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