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Integration By Parts




»'The working rule:-

If F and G are two functions of x, then integral of the product of
these two functions is given by

F-Gdx=F|Gdx— ﬁ Gdx |dx
J Joax-J|

Or we can say that the integral of the product of two functions
= (First function) x (Integral of second function) — Integral of
{(Differentiation of first function) x (Integral of second function)}.

v The easily integrable function in most cases is chosen as the
second function.

‘/ However we can follow the “LIATE” rule to choose the 1stand
the 2nd function. The function which comes first in the following list
could be taken as the first function.

e L - Logarithmic functions.

e I - Inverse trigonometric functions.
A - Algebraic functions.
T - Trigonometric functions.
E - Exponential functions.




*Solved Examples :-

WEvaluate [x-sinxax.

Solution:

I=_[x-sinxdx= —xcosx+Icosxdx= —XCOSX+sSinX+c¢C

W Evaluate jx sec? x dx.

Solution:

Izjxsec2 xdx = xtanx—jtanxdx =xtanx+Incosx+c

B evaluate [x*nx

Solution:

4

X x 1

I:Ix3lnxdx:—-lnx— — . —dx
4 4 X

x* x*

=—:-Inx——+c
4 16




} ‘Evaluate I(f(x)g”(x)—g(x)f”(x))dx.

Solution:
I—J[ )g"'(x)—g(x)f"(x))] dx = jf ”(x)dx — fg (x)f”(x)dx

I=[f(x)g'(x)— [F(x)g’(x)dx F(x)- [ F(x)g’(x)dx]
=f(x)g"(x)—g(x)f"(x)

‘ IEvaIuate Jsec3 e dé.

Solution:

| = Jsec3 6 do = 5(-:-c6’.[sec2 6de —_ftanﬁ(secé’tané’) dé
:5ec6’-tan6’—jsec€(sec26’—1) dé
= secé’-tané’—jsec?’é’ d6’+jsec6’d6’

== 5ec9-tan6’—l+Jsec6’d6’

= /= %[secﬁ-tan9]+%ln |secd +tan@|+c




2
x“dx
‘ ‘Evaluatej : =
(xsinx+cosx)

Solution:

2
X X COS X X
I:J - 5 dx:_[ : 5 dx
(xsinx +cos x) (Xxsinx+cosx)~ COSX

| = dx

-1 X 1 COS X+ XSinx
+j( .

2

(xsinx+cosx) cosx X sin X + cos x) cos’ x

-1 X
[ =— - +Jsec2xdx
(xsinx+cosx) cosx

-1 X
[ = . : +tanx+c
(xsinx+cosx) cosx

’ ‘Evaluate '[\/xz +a’dx.

Solution:

2
| = \/x2+azdx:\/x2+ar2 1dx — 2X dx
'[ j '[2\/x2+ar2

2 2 2
X +a a

:X\/X2+02 —I—dx+_[—dx

Vx2+a® Vx2 +a?

:>I:X\/x2+c12—I+azlnx+\/x2+ar2 +C

=>2]=X\/X2+02 +a’ln x+\/x2+a2 +C

2

:>I:§\/ 2 +a? +a7ln X+Vx2+a® |+c
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