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Method [4]
Integration By Parts
The formula :
f:i:fa' = uv —/mm (2)
Consider

w=u.v = dw=u.dv++v.du = udv=dw-vdu

Iu dv=IdW—J-vdu =W—J-vdu

ju dv:u.v—jv.du

‘Q‘;}\%’) Evaluate | = j In(x) dx
T -

—
T ——

u =In(x) dv =dx
Solution :- dx
du=— V=X
X

=1 :xln(x)—J.xidx=x|n(x)—J.dx=xln(x)—x+c

g
%

—
= e

Evaluate Izjtan"l(x)dx

Solution :-
u=tan(x) dv = dx
du = dx 5 V=X
1+x

— xtan~1(x) —%In(1+ X2) +¢

= =xtan‘1(x)—j

xdx
1+ x2

L;ﬁ‘j—:‘\(fj
( %%i@
_ 2 Evaluate I=J‘xexdx

e S T S

i u=x dv =e*dx
Solution :-

du =dx v =e*

= |= xex—jex dx =xe* —e* +¢
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Evaluate | :jexsin(x)dx

Solution :-
u=e* dv =sin(x)dx
du =e*dx Vv =—c0s(X)
| =—e*cos(x) + J‘ex cos(x)dx = —e* cos(x) +
— X dv = cos(x)d
Where j= jex cos(x)dx = =€ V= cos(x)dx
du =e*dx Vv =sin(x)
j =e*sin(x) —Iexsin(x)dx =e"sin(x) — |
I =—e*cos(x) +e*sin(x) -1 = 21 =-e*cos(x)+e*sin(x)

S %ex(sin(x) —cos(x))

EX : Evaluate the following integrals by using integration by parts .

1. /.rsin%n‘.r 2. /Hcofs wH d
2 e

5. / xlnxdx 6. / ¥ lnx dx
| |

SOL :
. u=x,du=dx;dv=sin % dx,v = —2cos %
fxﬁinﬁdx: —2x cos § — [(—Ecos ) dx = —2xcos (%) +4sin(3) +C
2. u=~0,du = df; dv = cos 7# dfl, 1-':%sin il/
fﬂcoswﬂdﬂz%%inwﬂ— {%sin?rl'?df?:%sin?rl'?—l—;]-_rms?rf?—l—ﬂ‘
5. u:lnx‘clu:“—.":le-':xu;lx,\-':’.‘—,":

X

o 2

'<2 & L
. Cdy — | - _Iﬁd_x_ﬁ Al im0 3 — 13
_’J_xln_xdx—[glnx}l J, 3 - — 21In2 7| =2l2—3=1Ind— 5

6. u=Inx, du= deld‘.’ =xdx,v= i
X

e 3 x! ¢ e x! d &
4 r Av — | X - — A —_
"J_x In_xd_x—{‘iln_x} _Il4 = 1



20 (sl )77 Chaib ) ad /4 pall o giall dy s 48/ Qi Al

EX : Evaluate the following integral by using integration by parts .

/ e’ cosx dx

SOL :

Letu = e*and dv = cosxdx. Then du = e dx, v = sinx, and

/e"cosxrﬂ‘( = e'sinx — /ersinxdx,

The second integral is like the first except that it has sin x in place of cos x. To evaluate it,
we use integration by parts with

u=e", dv = sinxdx, v = —COSX, du = e* dx.
Then
/e* cosxdx = e*sinx — (—e*cc:-sx — /(—cosx}(c%*ﬁx))
= e*sinx + e*cosx — /e"’ cos X dx.
2] e*cosxdx = e'sinx + e*cosx + C
X o1 X
€' smx + e cosx .
e xdx =
>* cos x dx 5 + C
EX:

Find the area of the region bounded by the curve y = xe™ and the x-axis from x = 0 to
x = 4.

SOL : The area above is finding by solving the following integration :

4
/ xe "t dx
0

Letu = x,dv = e “dx,v = —e ¥, and du = dx. Then,

4 4
. 4 _
f xe Ydy = —xe *L] — f (—e™)dx
0 0
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EX : Evaluate the following integrals by using integration by parts :
1) [tan "y dy

SOL :

u=tan ly, du= ]T;Q cdv=dy,v=y;

ftan_L ydy =ytan~ty — f“’f;?] =vytan 'y — % In(1+y)+C=ytan "ty —1In m—)— C
2) Isin “y dy

SOL :

u=sin"! y.du = f—ldy_ = cdv=dy,v=y:

ffqin_L ydy = ysin~ty — f 3; "'_} =ysinty+ /1 —y2+C

y?

3) Ixseczx dx
SOL :

u=x,du =dx;dv = sec? x dx, v = tan x;

steczxdx—xtanx—Jtanxdx—xtanx—l—ln

cos x| +C
4) j4x sec’ 2x dx

SOL :

f4x sec? 2x dx; [y =2x] — fy sec? ydy =ytany — ftan ydy = ytany — In |sec y| + C

— 2x tan 2x — In [sec 2x| + C



