Question

(i) Show that if,

™

I, = /2 x'sinxdxr, n>1,
0

then by integrating by parts twice,

n—1
I,=n <72T> —n(n— 1)1,

Hint: remember you want to try to reduce the power of n.

(ii) Evaluate Iy and hence calculate Ig.

1
(iii) Given that when n = 3 I

places.

=

Answer

(i) [n:/gx"sinxdx n>1
0

" dv )
U=z — =sinz
, dx
du=nx""" v=—coszw
=
x 3
I, = [—a"cosx]§ + n/ 2" cosx dw
0

™

2

= 0.977451..., calculate Ig to six decimal

= — (f) cos (f) —O”(:os(H—n/5 2" cosw dx
0

2

us

2 _
= n/ 2" eosxdr
0

dv
u=zg"" — = COST
, dr
du=(n—1)z""* v=sinzx



I, = n {[x"_lsinx]og —(n—1) /2 a2 sina:d:v}

0

wld

n—1
= n (E) sin T_ 0" 'sin0| —n(n —1) / 2" sina du
2 2 0

n—1
Therefore I,, = n (g) —n(n—1)1,_

™

1
]2:2<g> —2><1x[0:2g—2><1:7T—2Backsubstitute

4
I, = §7r3 —12(7 - 2)

6 3
I = —7° — 30 (W —12(r — 2))

32 2
37 3
16~ 157 + 3607 — 720 = 3.257896...
5/m\s 5 3
i) Is =—-(=) —=-=-1.=1256311858...
(iii) 1= <2> 5 5 1 56311858



