Answer on Question #71028 — Math — Calculus

Question
Using integration by parts to solve
1) [ xsin2xdx
2) [ x arctanxdx
3) [ Inx/(1 + x)%dx
4) [(Inx)?dx
Solution

The formula for integration by parts is

[udv =uv — [vdu

1) [ xsin2xdx
Let

u=x, dv =sin2xdx =d (—%cost)
then
du = dx, v = —%cost
Integrating by parts, we get
; Y —((=1 —_1 1
J xsin2xdx = x( . cost) f( . cost) dx = — - xcos2x + - [ cos2xdx

= — %xcost + isian +C

2) [ x arctanxdx

Let
x2
u = arctanx, dv=xdx =d (7>
then
1 2
du = d(arctanx) = (arctanx)’dx = — dx, v="1
1+x 2

Integrating by parts, we get

%2
1+x2

1
1+x2

x? x? x? 1
[ x arctanxdx = arctanx - =I5 dx = —arctanx — - [

x%+1-1
1+x2

dx =xz—2arctanx—%f(1— : )dx

x? 1
= —arctanx — - |
2 2 1+x2

1
1+x2

xZ 1 1 x? 1 1
=—arctanx —= [dx += [ dx = —arctanx — -x + -arctanx + C
2 2 2 2 27 7 2



3) f Inx

(1+x)2
Let
1 1) 1
w=lx,  dv=_dx= (— (1+x)) dx = d (— (1+x))
then
’ _1 _ 1
du = dIlnx = (Inx)'dx = xdx, V=T

Integrating by parts, we get

1

Inx _ 1 . 1 . l _ Inx
f (14x)2 dx = Inx - ( (1+x)) f( (1+x)) xdx - (1+x) + f

Decompose the fraction

1 _A B A+Ax+Bx

x(1+x) T x 1+x x(1+x)

The coefficients of like terms in the numerators must be equal:
coefficientsof x: A+ B =0
constantterms: A =1

Thenweget A=1, B=—1and
11 1

x(1+x) T x 1+x

Integral becomes

x(1+x)

Inx Inx 1 1 Inx
J (1+x)2 dx = — (1+x) +J (Z N E) dx = T (1+x) f dx — f—dx

Inx

S a+

+lnx—ln(1+x)+C

4) [ (Inx)%dx

Let

u = In?x, dv = dx

then

du = d(In?x) = (In%x)'dx = 2Inx - (Inx)’ - dx = 2lnx - i - dx,
Integrating by parts, we get

[(Inx)?dx = In?x - x — [ x - 2Inx - % -dx = xIn?x — 2 [ Inxdx
Integrate by parts one more time

Let

u =lnx,dv = dx

then

du = d(Inx) = (Inx)'dx = idx,v =x

We get

dx

v=X



1
[(Inx)?dx = xIn?x — 2 [ Inxdx = xIn?x — 2 (lnx x—fx- ;dx) = xIn?x — 2xInx + 2 [ dx

= xIn’x — 2xInx + 2x + C

Answer:

1) [ xsin2xdx = — %xcost + isian +C

2 1 1
2) [ x arctanxdx = x? arctanx — - x + -arctanx + C

3)f Inx dx = — Inx

Tn)? e +Inx —In(1+x)+C

4) [(Inx)?dx = xIn?x — 2xInx + 2x + C
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