HOSSAM GHANEM

(18) 8.1 Integration By Parts(B)

Example1l  Evauate thefollowing integral f (sin"! x)2dx

Solution
I = f(sin‘1 x)2%dx
u = (sin"tx)? dua-sRalix
du = 2(sin"1x) - dx ="
1—x2
I =uv— j vdu
2x
I = x(sin~1 x)? —f sin~tx dx
V1 — x?
: f\/—zx Lo )
1= sin"!x dx f EY
i1 57 ——dx=2/f(x)+¢
11 * 2x V)
u=-sin"1x dv = dx
V1 — x?
u = b( v == —
V1 — x?

L, =-2 1—x25in_1x+f2 dx
= —2v1 = xZsinhx |+ 2x6+ ¢4

I =x(sin"'x)? +2y1—x2sin"t'x—2x+¢

Example 2 Evaluate the integral 2x sec L xdx
EXample £ eg

Solution
I=f2x sec 1 xdx
u=sec lx dv = 2x dx
— _ 1@ _ 2
du—xmdx vV=x
I=uv— | vdu
X

[ = x? sec‘lx—j dx

Vx2 —1
| " i) 1 Rx: d
=x?sec 'x —— X

2) Vx2 -1

1
=xzsec‘1x——2—-2 x2—1+4c

==xZsec=lotil

x2—1+c¢
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(18) 8.1 Integration by parts(B) P2
Example3  Evauate theintegral f x(Inx)? dx 25 Dec. 2001
Solution
E= fx(lnx)z dx
u = (Inx)? dv = xdx
2 1
du = — In(x) dx v =—x?
X 2
I =uv—fvdu
1
I =§x2 In(x)? —fx Inx dx
L = fx Inx dx
u=Inx dv = x dx
1 1
du =— dx v == x?
- 2
L=t x2inx— lf d
1 =5 xInx — o [ x dx
1 1
=§x21nx—1x2+cl
I=lx21nx2——x21nx+1x2+c
2 2 4
In(x + 1)
Example 4 Evaluate theintegral f—dx 9 May 1997
P vx + 1
Solution
j‘ln(x+1)d
= x
vx +1
u=Inx+1 dv = —dx 1
i Ve 2Tl
du:x+1dx v=2Vx+1 1x 2
= - 2Vx + =
I=uv—jvdu Vx+1-vx+1 g Vx +1
I=2\/x+1ln(x+1)—2f\/mdx

=2Vx+1In(x+1)—-4Vvx+1+c
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(18) 8.1 Integration by parts(B) P3
Example5  Evauate theintegral J eV dx 38 July 2005
Solution
= fe‘/;dx
t =+/x - t2 =x -  2tdt =dx
I = f 2t et dt
TR, dv = et dt
du = 2dt v=et
I =uv—jvdu
[ =2tel — 2fetdt
=2tel(=2el +c
=2JxeV* —2eV + ¢
Example 6  Evauate theintegral foe‘x3 dx 42 Dec 2006 A
Solution
I = foe_"3 dx
1
T b - dt = 3x? dx §dt=x2 dx
I = ‘]‘9636"‘3 x%dx
I= 1t el
—f§ :
1
u= §t dv=etdt
1
e §dt v=—et
I=uv—fvdu
-1 il
) | =1 |1, -t
I 3 te +3fe dt
-1 1
=?te_t——e_t+c
-1 1
= ?x3e‘x —=e™ 4 ¢
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(18) 8.1 Integration by parts(B)

P4

Example 7  Evauate theintegral f Vx cosvx dx

10 August 1997

Solution
szﬁcosﬁdx
t=vx - t?=x - 2t dt = dx
I th2 cost dt
TR dv = cost dt
du = 2tdt v =sint
I=uv—fvdu

I =2tzsint—f2tsint dt

I = thsint dt

U= dv =sint dt
du = 2dt v = —cost

I, =.=2t Cost+2fcost dt

= —2t cost+ 2sint +¢;
&1 =2t%sint+ 2t cost —2sint + ¢

Example 8 | Supposethat f iscontinuously differentiableon [ 0,1 ] with £(1) = —3 and

55 July 23,

. . x*f'(x)
2011 jox 1— f(x)dx =5. Find jm

(3 pts)

Solution

u=+1-f(x) dv = x dt
—f'(x) 1
du=—2"22 ¢4 = —x?
W@ )
I=uwv— [vdu

2f(x)
5_[— 1- (- 3)—0]+Zf ———d
_f BN %09
Sl A D)
f N CO NN
J1— f(x
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(18) 8.1 Integration by parts(B) P5
Homework

; Evaluate the following integral J tan™! 3x dx 22 December 2000

2 | Evauate thefollowing integral f x tan~1x?dx 31 December 2003

3 | Evauate thefollowing integral f sec ! x dx

4 | Evaluate thefollowing integral f Inx dx

5 |Evaluate thefollowing integral f (Inx)? dx 34 July 2004

6 |Evauate thefollowing integral f x?(Inx)? dx 36 June 2005

[ | Evaluate thefollowing integral jx3ex2 dx

Evaluate the following integral : 5 :
O (3% ooints ) f x°(Inx)* dx 50 Dec. 15, 2009
Useintegration by parts to show that @/=Inde), . IO

9 | [2markg f ———dx=——+C 52 Jy24, 2010

10 | (3pts.) Evaluate the following integral f x?sinhx dx 53 11 Dec. 2010

11 | Evaluatethefollowing integral j Vx tan 'V x dx 54 12/05/2011

1=2 Evaluate the following integrals. ( 3 pts) J cos(Inx) dx 55 July 23, 2011
54 12/05/2011

1_2 . ) . ; sint

— | Useintegration by partsto evaluate the integral f f(x)dx where f(x)= f — dt

1
13 | Evaluate theintegral f arcsinvx dx 5 May 1996
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