
Solution (#1358) Let

In =

� π/2

0

xn sinx dx.

Then

I0 =

� π/2

0

sinx dx = [− cosx]π/2
0

= 1,

and by IBP we have

I1 =

� π/2

0

x sinx dx

= [−x cosx]π/2
0

+

� π/2

0

cosx dx

= [sinx]π/2
0

= 1.

For n � 2 we again have by IBP,

In =

� π/2

0

xn sinx dx

= [−xn cosx]π/2
0

−

� π/2

0

nxn−1 (− cosx) dx

= n

� π/2

0

xn−1 cosx dx

= n

�
�
xn−1 sinx

�π/2
0

−

� π/2

0

(n− 1)xn−2 sinx dx

�

= n

��π
2

�n−1
− (n− 1)In−2

	

= n

�π
2

�n−1
− n (n− 1) In−2.

To conclude,

I2 = 2
�π
2

�
− 2I0 = π − 2;

I3 = 3
�π
2

�2
− 6I1 =

3π2

4
− 6;

I4 = 4
�π
2

�3
− 12I2 =

π3

2
− 12π + 24;

I5 = 5
�π
2

�4
− 20I3 =

5π4

16
− 15π2 + 120;

I6 = 6
�π
2

�5
− 30I4 =

3π5

16
− 15π3 + 360π − 720.


