HOSSAM GHANEM

(27) 8.1 Integration By Parts(C)

Example1l Evauate j sin(In x) dx 18 December 1999
Solution
szsin(lnx)dx
Bt At |=n x = ol =00 = etdt =dx
0= fet sintdt
u=et dv = sint
du = et dt v =—cost
I=uv—fvdu
1= —¢t Cost+fet cost dt —[1]
Ilzfet cost dt
u=cet dv = cost
du = et dt Bl ISt | dt
Ilzetsint—fetsint dt = etsint — 1 -[2]
in [1]
[ = —et cost +efsint —1
2] = etsint — et cost + ¢
I—If'tlf t+ —1'(1) (Inx) +
=5 e'sin 5 e’ cos ¢ =~ xsin(nx) —= xcos(Inx) +¢
I Uee e
Sin e
Example 2 Evauate f#dx 43 May 2007
o
Solution
S (e
= jfg)dx
e
1
Let t=e* Sldt i=le* dx :>dt=eTxdx
szsin‘lt dt
s sinyitat dv = dt
1
du = Y =k
V1 —t?
I=uv—fvdu

Li=3tsin"4¢ f ; dt =t '_1t+1f 1At -2 # "1t+1 2v1—t2 +
= Sin = = Sin 5 = Sin =i W = C
Vi-t? 2 ) Vi-¢ 2

= e¥sin"leX* +V1—e2X +¢




(27) 8.1 Integration by parts (C) P2

Example3 Evauate f Jtaniii3 Y dx 30 July 2003

Solution
I =f3xtan_13xdx

1
et VeV=r3~ = dt=3%1In3 dx = — dt=3" dx

In3
E= ! ft 1t dt
" In3 an
=amal ¢ dv = : dt
u = tan U—ln3
du = . = L t
YS 1t e VT n3
I=uv—jvdu
E= : A v s 1f : g L v i A £ In(1 + ¢2) +
=3 m3) Tre " ~m3 2In3 ¢
1
—__ 12X =1 ox 1 1 X
1n33 By d In3 n(1+3%+c
Example4 Evauae j xtan~! x dx 8 May 1997
Solution
I=fxtan_1xdx
wi=ttan- Hx dv = x dx
) Gl Sl
T il
I=uv—jvdu
G - = D MR A
T2 T ) T TN AT T
1 - 1f 1+x? 1 . Bl 2 a1 1f1 1 y
=300 S 21 T 20 T a1 ALE 2 1202 T

= 2 tan~! ! +1t G
—ZX an X ZX Zan X Cc
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(27) 8.1 Integration by parts (C) P3

1

xtan ~ x
Example 5 Evaluate the following integral j ——dx 33 may 2004 A
vV 1+ x?
Solution
x =tan6 dx = sec’0 db
tan 0 =§ V14 x? "
0
0 = tan"1(x) 1
; xtan_lxd 6 tan 6 b J‘Btan@ o fgt p D
= ———dx = | ————— sec = sec = an @ sec
V1+x? Vv 1+tan?6 sec
u=2~09 dv = tan 0 secd
du =do v =secl
I=uv—fvdu

=0 secH — [secO dO = 6 secH —In|secH + tanB| + ¢ =V 1 + x? tan‘lx—ln|\/1+x2+x|+c

Example 6 Evauate jln(x2 + 2x + 2)dx

Solution
I'=[In(x?+2x+2)dx 5
u= In(x?+2x+2) dv = dx
il Gl 2 ] X2 +2X+2| 2x%+2x
du =—————dx 7 =3
(x24+2x+2) I L
2X° +4x+4
I=uv— | vdu _—
—-2x-4
I =x In(x?+2x + 2) j 5" i
= g ~ x2+2x+2

2x% + 2x _, 2x +4 _, 2x + 2 2 _, 2x + 2 2
x24+2x+2 x242x+2 7 x24+2x4+2 x24+2x+2 7 x242x+2 (x+1)2+1
I=xIn(x*+2x+2)+2x —In(x>?+2x+2)—2tan ' (x + 1) + ¢
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(27) 8.1 Integration by parts (C) P4

Example 7 Evaluate theintegral ij cos™t4y/1—x2dx 17 July 1999
Solution
I =f2xcos‘1 1—x2dx
x =sin@ dx = cos0 db
x 1
sinf = 1 x
0
0 =sin"lx
il g

I = stin@cos‘lvl—sinzecosQ d@zfcos‘1 cos260-2sinfBcosbf db

=fcos‘1(c059) sin26 df =f95ir129 do

u=2~0 dv =sin26 do
-1

du = do v=7c0529

I=uv—fvdu

-1 1
I = 79 c0529+§ fcosZ@ daeo

1 -1 1
=76 cos 260 +Z sin 26 +c=79(1—25in29)+§ sinfcos@ +c

-1 1
=751n‘1x (1—2x2)+§x 1—x%2 +¢
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(27) 8.1 Integration by parts (C) P5
Homework
. 1 1
1 | Evauate theintegral f o [Cobi e 27 December 2002
TG X X
2 | Evaluate theintegral f tan~+/x dx
3 | Evaluate theintegral f sec™1/x dx
4 | Evaluate theintegral ] 2xIn(x + 1) dx 17 July 1999
1
5 | Evaluate theintegral f In(1 + x?)dx
0
6 | Evaluate theintegral f x3arctanx dx (3 points) 37 August 7, 2010
[ | Evaluate theintegral f x cos? x dx
_ In(x + 1)
Evaluate the integral —
g i T i
g Evaluate the integral f e *In(l+e*)dx
10 | Evaluate theintegral f 2xIn(x3 + x) dx 12 December 1997
11 | Evaluate theintegral f sin~t/x dx 15 December 1998
12 | Evaluate theintegral f x3 tan"1x? dx 19 May 2000
: In2x
13 | Evaluate theintegral f —dx 23 May 2001
. X
14 | Evaluate theintegral fo sec !l x dx 28 May 2003
15 | Evaluate theintegral f e?*In(1 + e*) dx 39 December 2005
16 | Evaluate theintegral fx ta il 3 % i
17 | Evaluate theintegral xsin_x d 13 May 1998
———dx
e vV 1—x?
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(27) 8.1 Integration by parts (C) P6

Homework
18 | Evauatethefollowing. [ 3.5 pts] sztan‘lx dx 51 May 13, 2010
19 | (5 pts.) Evaluate the following integral jx [In(1 + x?)]? dx 38 Jan. 22,2011
20 | Evaluate jx31n3 x2 + 4 dx 37 May 2005

=

Evaluate f e* sin® x dx

N
N

x e*

Evauate
(x + 1)2

dx
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(27) 8.1 Integration by parts (C) pP7
20 Evaluate Jx3ln3 x2 + 4 dx 37 May 2005
Solution
I=[x*InVx%+4 dx=f§x3ln(x2+4) dx & _ax
1
2y % At L B
u =In(x*+4) dv—3x dx ' o JINIOS
2x 1 4 _
du=x2+4 vzﬁx X5 1 4x3
I:uv—fvdu —4x3
1 1 5 “axl16
[= — x* In(x? + 4 ——f x° —16x
7% n(x* + 4) c | =252 dx
X5 16x +16X
= x3 —
x2+41L ) 4x+x2+14 16 1 1 2
X X
I = — x* In(x2 4——[3—4 = — x* In(x2 4——f3—4 :
17 X In(x* + 4) c | x x+x2+4 7% n(x*+ 4) c | x + 8 14
1 1 1 4
= T v 41 2 A VE-PEYY T 4 2
72X n(x* + 4) S (e f E,)ln(x +4)+c
218 Evaluate fex sin? x dx
Solution

1
I=jexsinzxdx=Efex(1—c052x)dx

1 1 1
=—fex—exc052xdx=§ex— Efe"cost dx

2
L = fexc052x dx
U = CoS 2x dv = e* dx
du = —2sin2x dx v=e*

Ilzuv—fvdu

I = exc052x+J-Ze"sin2x dx -
I, = fZex sin2x dx

u = sin 2x dv = 2e* dx

du = 2 cos 2x dx v= 2e*

I, = Zexsin2x—4fexc052x dx

I, = 2e*sin2x — 41, -
in

I, =e*cos2x + 2e*sin2x —41;
51, = e¥*cos2x + 2e* sin 2x

il 2
11=§e"c052x+§e"sin2x+c1
1 = ot ORI 000 L v i oy
=5l T0¢ Cos2x —cetsin2x +c
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(27) 8.1 Integration by parts (C)

i e
Evauat
22 valuate ine s
Solution

X | § A B
(x+1)2_(x+1)+(x+1)2
Alx+1)+B=x
at. -t =>B=-1
Pl = ((] =>A-1=0 =WAR=NI

X B 1 1
x+1)?2 (x+1) (x+1)

=f%d":f (x+1)z f ((x+1)
o

:f(x+1) f(x+1)2 i
20
Ay
1
u= dv = e* dx
(x+1)
ey = o
u_(x+1)2 x sl e
I=uv—fvdu
e* e*
E= d 2
* (x+1)+f(x+1)2 % _)
in [1]
X X

e

—zaift e 39 o aifiif L c
_(x+1)+f(x+1)2 x_f(x+1)2 e it

(x :1)2> i
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