Answer on Question #57081 — Math — Calculus

Question

/2
Inzf x"sinx dx, n>1
0

n
showthat I, —(n+ 1) (g) = —n(n + 1)I,,_4. Also deduce the value of I,.
Solution

Calculate I,,,; using the integration by parts.

Let u = x™*, dv = sinxdx, thendu = (n + 1)x"dx, v = —cos x.
/2 /2
T
Iy, = f x™1sinx dx = —x™*?! cosxlo/2 —| —-(n+ 1)[ x™ Lcosx dx
0 0
/2 /s

-cos§+0-1+(n+1)f x" 1 cosx dx=(n+1)f x™cosx dx
0 0

TC
because cos— = 0.

Integrate by parts once more with u = x", dv = cosxdx and du = nx""'dx, v = sinx:

/2 /2
T
Inyr = (n+ 1)f x"cosx dx=(Mm+1)| x" Sinxlo/2 — nf x" lsinx dx | =
0 0

n T n
=Mn+1) [(g) 1 - 0] —(n+1n | /2 xn=1ginx dx = (n+1) (%) —(n+Dn-I,_4, (1)
because the last integral equals I,,_; = f:/z x" tsinx dx.
From this equality we obtain
T n
s = 4D (3) = —n(+ Dl
hence
n
I = —n(n + Doy + 0+ D (5) 2)

where

T

y d
Iozfo/zsinx dx:_cosx(z)=—COS(§)+COS(O)=—0+1=1,



Y
Y

2 ad
11=f xsinx dx = |u=x,dv=sinxdx, du=dx, v=—cosx =—xcosx|§+
0

T

+ [Zcosxdx = sinxlg = sin (g) —sin(0) = 1.
So using the formula (2)

Iy=-1-2"l+27=-2+nm=m~2 and
7T3 77.'3 7T3
li==3-4L+4(3) =4(3) —4-3-(r-2) =S —12n+24

3
Answer: [, = ”7 —12m + 24.

www.AssignmentExpert.com



