A el Glacaly Hl) cibatig

DntegrationPedia
Prepaned by- )

Ay all cilbudaly ) clbaita 335U

Members of #brabic Math Forums
typing and design-4Sk

Jud Et Farnf - A 352 BIILY)

uaemath
Part One — Js¥) ¢ 3l

http://www.uaemath.com/ar/aforum

e T

http://www.uaemath.com/ar/aforum/index.php @



http://www.uaemath.com/ar/aforum
http://www.uaemath.com/ar/aforum

A el Glacaly Hl) cibatig

Set (1)
Solued by

7~
Solvers ’ Integral
BN 2o - aalsll e 2 el ae
tinaaminal990 - hidaya - ali2008 !
GO ae b - sl ae Uy Jhlall e
tinaaminal990 - hidaya - ali2008 ’
GO ae s - aldllae - Uy el ae
tinaaminal990 - ali2008 ’
GO ae s - aldllae - Uy el ae
tinaaminal990 - ali2008 !
GlY xe - aal sl e - Jhlall ae
ali2008 >
) @la - @, e - aalsll e - U el e
ali2008 °
) @la - @, e - aalsllae - U el e
ali2008 ’
@l Goba - 3150 e 8- aal sl e
ali2008 ’
@l Goba - @150 e 8- aal sl s
ali2008 ’
@l Gobia - 3150 e g 8- aal sl e
10
ali2008

http://www.uaemath.com/ar/aforum/index.php @




A yall Gl )l claiia

Set(1) - A5 ds garall

Indefinite Integrals -8 saall ye J)sall Jgaa

&Mid&ﬁ)@\b&&;)ﬁdﬁ}(a+bx)é;Lﬁjﬁ;j‘é_ﬂ\d\}j\ -1

1
=Eln(a+ bx) + ¢

(a + bx)"*!

2) (a+ bx)"dx = bt D

+c,n+ -1

3jxdx—1(+b in(a + bx)) +
) T hr pzlatbx—aln(a+tbx c

x%dx 1 1
— _ (— 2 _ 2
4),[a+bx_b3(2(a+bx) 2a(a+ bx) +a*In(a + bx)) + ¢

1 a+bx
=——In

c dx
),[x(a+bx)_ a X

6 _ 1 bl a+ bx
).[xz(a+bx)2_ _EJF?"

7 x dx _1
)(a+bx)2_b2

(ln(a + bx) + " -Iilbx) +c

8] -1 + bx — 2aln(a + bx) @ +
) @1 b2~ pr\@thx—2aln(a+bx) - - c

9.[ X _ 1 11a+bx+
) x(a+bx)?  a(a+ bx) 2" x ¢

10.]‘ x dx _1( 1 N a >+
) (a+bx)?2~ b2 a+bx  2(a+bx)? ¢

http://www.uaemath.com/ar/aforum/index.php @




A el Al ) cibatia

11—J dx —1f b v y1=Ltmla+bal+
)= a+bx b)a+tbx X T pmaToxiTc

Examipile
f B L2 +
2+3x 3 eTITe
21—f +bx)d —1fb b dx 1= OO
YI =] (a+bx) x—b (a+bx)" dx 51= b(n+ 1) c
f2+3 *dx = (2+3x)6+
( x)> dx = 13 c
31_[ fa+bx—a f
= +bx ) a+bx a+ bx b a+bx

1 a
b,” a+b dx ;I—E(x—zln(a+bx))+c

f X =t —2In(s 4 30) +
xx—3(x z 0 X))+ c

4l—f Zd—fxa+b_ d‘I—x2a+a21|+b|+
=) e ™= )\ 572 T g |¥ 217 3p X T painlatbxl+e

f ¥ X1 v 1 ax s
T+4x T8 16T 6a " e

dx
)= f x(a + bx)

a + bx a

let:y= =—4+0b
et:y .
—a
dy=x—2dx
dx dy -1 Ly ~1 ax+b
f . ln|y|+c;1—aln x|+c
J‘ dx 1 |5x+2|+
x(5+2x) 5 n ¢

http://www.uaemath.com/ar/aforum/index.php @




A el Al ) cibatia

6) 1 =I 1 dx ZJ‘(a+bX)—bX dx

x *(a+bx) a-xz(a+bx)
.[ (a+bx)
a- xz(a+bx) a- x(a+bx)
1 -1
Ilzj‘a.xzdx = +C1

2:." :J'(a+bX)—bXdX
X (a+bx) X (a+bx)

J'[l_ b Jdx =In|x |-In|a+bx |+C 2
a +bx
I =11+12

= =_—1+In|x |-In|a+bx |+(C1+C2)
a-X

a
-[x (a+bx )]dx

12

dx _
f x2(3 4 2x)

3x

-1
—+In|x| —In|3+2x|+ ¢

:dx:d—y
b
y_
. -f_b 9y J'
(y) b (y)
=l =Inja+bx |+ +C
a +bx

1 a a
y = ——5By =y [+—+C
y y y

X
f—(2+3x)2dx:1n|2+3x|+2+3x+c
2
8) | _IX—
(a+bx)?
let :y =a+bx :X:E:dx:d_y
b b
(D)Z
(b’ dy 1 py*-2ay+ 2a a’
= | —IT'F b3 —dy =ht f[l—— —]dy
1 a’
=—1J[y —2aln -—1]+C
S5y ~2amly -2
1 a2
=|l =—[a+bx —2aln|a+bx |- bX]+C
a On"
f—xz dx= (542 101n|5 + 2x] 25
(5 + 2x)? *= §( Fex = 10>+ ox _5+2x)+c

http://www.uaemath.com/ar/aforum/index.php

&




A el Al ) cibatia

I(a+bx) bx :J- (a+bx) . —hx

9)I =
) Ix(a+bx) a- x(a+bx) a-x(a+bx)*> a-x(a+bx)?

1
:I[a-x(a+bx) a-(a+bx) 7 lox

11 12

Il:j;d :_i.jMdX:_iz.j[ b —l]dx

X

a-x (a+bx) a®> ? x(a+bx) a+bx X

~— L fnjasbx —lix eci=—1.n 2% e
a a

2=j%dx == dx =+ _iC2

a-(a+bx) a ’(a+bx) a(a+bx)
| =11+12
She-lon @1 L ciico)

a X a(a+bx)
f dx _ —_11 |5+2x|+ 1 N
xG+202 25 I« 55+ 2x) | ©

X
10) | :jmdx

=) _
let ;a+bx =y = dx =dFy:| :I%.d_y:i..[y_fdy

b b*Jy
1 1 a 1
=7 J.[F—F y = bz
=l :iz-[— L + a >]+C
b a+bx 2(a+bx)

1 1 7
f(7+2x)3 - Z(_(7+2X)+2(7+2X)2)+ ¢

http://www.uaemath.com/ar/aforum/index.php @




A el Al ) cibatia

Set(2) - i i ganal

a? + x2%,a% —x%,a + bx? e g 8 A J) sl

7 = arctanx + ¢

X

12) fa2+x2—aarctana+c
13 B 11 a+x+

) x2_2ana—x ¢
14 f dx B 11 x+a+

) a? — 2a 'x—a ' *
15f a1 rctanx |P4c(a>0,b >0

) a_l_bx%z—marcanx " c(a , )
16)] \/——X\/—

a—bx? 2\/_ \/——X\/—

1) [ 2= 1( +“)+

) axpe =\t p)te

18'[x2dx
) a+bx b b)) a+bx

xZ

19) ,[x(a+bx2) 2bl a + bx?

20] dx B 1 bj dx
) x2(a+bx?) ax al) a+bx?

+ c

21 j X B X N 1j dx
) (a+bx?)2  2a(a+bx?) 2al) a+ bx?

http://www.uaemath.com/ar/aforum/index.php @




A el Glacaly Hl) cibatig

Set (2)
Solved by

=

Solvers ’ Integral
gl ne - el 3iba 11
)l ae - all 3ol 12
)l ue - all 3oba 13
S gl 14
)l e - all 3ol 15
)l e - all 3ol 16
gl ue - all 3ol 17
)l ue - el 3oba
18
mourad24000
gl ue - all 33ba
19
mourad24000
hamza_mn 20
laila245 21

http://www.uaemath.com/ar/aforum/index.php




A el Al ) cibatia

dx
H :Il+x2
let :x =tany = dx =sec’(y)dy
:J-secz(y)dy :J-secz(y)dy :Idy _yiC
1+tan®(y) sec’(y)
=|l =tan(x)+C
dx
f T = tan”1(x) + ¢
dx
12 :Ia2+x2
let :x =a-tany =dx =a-sec*(y)dy
=.[ a-sec’(y)dy ='[ a-sec’(y)
a2+a2 tanz(y) a’(1+tan(y))
2
(1+tan (y) a sec(y) a a
dx 1 x
fm = (gt

dx 1 1
Bl = _I(a—x)(a+x)dx _-[(a—x)(a+x)dx
1 M N  M(@+x)+N(@-x)
(a-x)@a+x) (a-x) (@+x)  (@a-x)@+x)
~a(M +N)+x(M —N)
B (a—x)@+x)
—M N = M-N =0
a
=M =N :i
2-a
1 1
I[ 2a] = njacx |+t -Inja+x [4C
(a- x) (@a+x) 2-a 2-a
1 T il .
=|>—"In| |+C | dx 1 2a 1 pl@+x)+(@-x) .
2-a a—x | | = —— dx =— dx;
!Anothersolut|on JaZ—XZ ’a J.az—Xz X ’a .[ (a+x)(a X) Xi
| =i-j[i+i]dx =L nja+x |-Inja=x J+C
: 2a Y a+x a-x 2a 5
l St |
! 2a a—Xx |

http://www.uaemath.com/ar/aforum/index.php




A el Al ) cibatia

f dx _ 1
9-x2 63—«

1 3+x

+ C

14) | :jazd_xxz =jx2_1 _dx :22‘.! 8 x

1

1 —-a)— 1 1
=2a..[(x a) (x+a)OIX= J-

(x —a)(x +a) 2-a Y X+a X

:i-[ln|x +a|-In|x —al]+C
2-a

1dx
-a

1 |x+3

[
9— 22 6 x=3lTF€

let :x =\/§-tan(y):>dx =\/§-sec2(y)dy =1 =

\ff sec*(y)
a-+a-tan’(y)
ZEy +C = :T tan™ (\/7 X)"'C

\/gsec (y)dy
a+b[\/7 tan(y)]?

‘\ﬁf sec’(y) _\/5_
B a-sec’(y) Y “\b a

f > tan™*( 2 X) + ¢
7+5x2 V35 7
16)|=I 1 I 1 I(J:+bX)+(f bx)
a—bx 2\/_ a- bX " 2.Jab Y (Ja+b x)(a- «/Ex)
S S | S —— Jax
2‘\@ «/a+«/b_-x JE_JE.X
1
—m-[lnlx/ah/ﬁ-x|—In|J5—J5-x|]+c
1 «/5+«/th
=\ = J_ J_ «/Hx |+C
dx 1 3+ 2x
f9—4x2 = ot e

http://www.uaemath.com/ar/aforum/index.php




A el Al ) cibatia

X 1 2b - X 1 2-X
) -[a+bx2 2b -[a+bx2 2b Ja+bx2

b

— In|—+x |+C
2b

f - d—11|5+2+
54320 T 3T T

X
18)1 :J.a+bx2dx

let : x =\/§-tan(y):>dx :\/g-secz(y)dy

—-tan®(y)- ( -Sec (y) 1 \/Etanz(y)secz(y)
=1 = =—- > dy
a+b( tan2(y)) b 1+tan<(y)

[ tan(y )dy =§-\E-I[sec2(y)—1]dy
Ttan(y )~y ]+C =b1-[\/§-tan(y)—\gy]+c
=[x —\/[;E-tanl(\/g-x)]+c

f3+5x2: \ﬁtan \FX)-I—C

2y _ 9y 2
X (@+bx?) 2a 4 x(a+bx?) 2a X (@+bx ?)
_ij 2a+2bx ? 2bx ?
_2a X (a+bx?) x(a+bx)
2bx
—————Jdx =—[In|x?|-Inja+bx *[]+C
-[[x (a+bx )] 2a [ x7]=In I
2
= :—I n| ~[4C
2a a+bx’

2

J‘ dx _11 X N
xB+5x2) 6 [3+sx2|" €

http://www.uaemath.com/ar/aforum/index.php @




A el Al ) cibatia

20)P that f dx 1 bf dx
)Prove tha xz(a+bx2) “ax  al a+ bx?

I_J‘ dx ([ ( +bx2)—bx2d _fdx f b d = 1 bf dx
) x2(a+bx?) x?(a+ bx?) = | ax a(a + bx?) YT Tax T al avpR?

Example

IL - f = 1 arctanx E+c
x2(9 + 5x2 9% a+bx2 J45 9

21)Prove that f * 1f i
)Prove tha (+bx2)2 2a (a + bx?%2)  2a) a-+ bx?

dx 1 ( (0 + bx?) = bx?

— == d
(a+bx2)2 (a+bx®)z

Solution I = j

1
f a+bx?z f (a+ bxz)2

- A J
~— ~—

11 2 1

1)12 f bt d
= | ———=dx
) (a + bx?)2
Integration By Parts / s jaill JalSill aladiuly

bx -1

dv = (a + bx2)2 dx,v = 2(a + bx?)
12 J b d —
e d = —_— = —
(a + bx?)2 * 2(a + bx?) 2(a + bx?)
T ST Ty
(a+bx2)2 a+bx? (a+ bxz)2 a+bx? a (Z(a + bx?2) 2(a + bx?)

_ x +1f dx
" 2a(a+bx?)  2a) a+ bx?

_ X N 1 dx
(5+2x2)2  10(5+2x2)  10) 5+ 2x2

http://www.uaemath.com/ar/aforum/index.php @




A yall Gl )l claiia

Set(3) - 4l e ganal

Va+ bx e g siad Al J)sal

22)[Va+bxdx— (a+bx)3+c

2(2a —3bx)y/(a+b 3
23)fx\/mdx=_ (2a 1?192((1 x)

2(8a? — 12 abx + 15 b?x?),/(a + bx)3
24)fx2\/mdx=_ (8a” ax105b3 Wla+bx)

2(2a — b
25)f Y = o HBTDD)

va + bx 3 b?
x 2(8a? — 4abx + 3 b%x?)
2 = N
6)f —a+bxdx 152 a+bx+ c

\/a+bx—\/_

27)J-x\/a+bx \/_ \/a+bx+\/a ‘ (a>0)

bx
arctan — +c(a <0)

28)f dx _ 2
x\/a+bx_ vV—a

zg)f x _ —va+bx J‘
x2vVa + bx ax 2a ) xva+ bx

Check numbers 28 &8 5l 27 &) <l aay i}

va + bx
30 j dx—Z\/a+bx+af
) x xva + bx

Check numbers 28 a8, 5 27 a8 clld axy kil

http://www.uaemath.com/ar/aforum/index.php @




A el Glacaly Hl) cibatig

Set (5)
Solved by

>~

Solvers ’ Integral
mourad24000 22
mourad24000 23

s s sd sl 24

JelS A 25

laila245 26

2 gasa }.1\ alla
27

mourad24000
28

mourad24000
hamza_mn 29
hamza_mn 30

http://www.uaemath.com/ar/aforum/index.php




A el Al ) cibatia

22)Prove that f\/a+bx dx— (a+bx)3+ c

1 1
Solution: I = jVa+bxdx =—f (a + bx)2 dx =51—
(2+1)

2 3 2
=%(a+bx)§+6 =§\/(a+bx)3+C

1
(a + bx)z™

Example
f\/3+7xdx— B+7x)3+ ¢

2(2a — 3bx)+/(a + bx)3

15 b2

23)Prove that fx\/a+bx dx = —

1
Solution : I = fx\/a + bxdx = .[x(a + bx)2dx

let: u=x = du =dx

2
dv =+vVa+ bx =>v=£\/(a+bx)3
Jx\/a+bxdx ——,/(a+bx)3 ——f (a + bx)3dx

(a+ bx)3 — —f (a+ bx)Z dx
2x 5
— 3 _ 5
(a + bx) 152 (a+bx)z+C
2x 4
= —\/(a + bx)3 — 152 J(@a+bx)3(a+bx)+C
W (a + bx)3 J(a+ bx)3 2(2a — 3bx)+/(a + bx)3
=5y = (10bx —4(a + bx)) + C = g (6bx —4a) +C = =
Example

fxm D = G 9xiw3/5(2 + 3x)3

http://www.uaemath.com/ar/aforum/index.php @




A el Al ) cibatia

2(8a?- 12 a bx+15b%x?),/(a+b x)3
24) Prove that [x2va ¥ bx dx = Z8G-12abetISh X J(arhn?

105 b3
. 2 y?-a 2 y*-2ay? + a? 2y
Solution: Let y* =a+ bx then x = , X% = 2 , dx=7dy
Then LHS=2 [(y*— 2ay? + a®)(y) dy == [o— 2904 ¥4 ¢
T b3 y y Y Y b3 L7 5 3
By substitution
27" 13502 — 42 ay® + 15 y*] +
105b3 Cl Cl_'y y
bx)
%[SSCL 42 a(a +bx)*>+ 15(a+ bx)*] + ¢
2 (a+bx)3 2 )
=——— [8a“— 12abx + 15b°x*]+ ¢
105b3
2(8 a’— 12 a bx+15 b?x?)/(a+b x)3
= R.H.S
105 b3
Example
2 3
fxzmdx= | 2(392 — 924 + 1825x ),/(7+11x)
139755
25 )Prove that f\/ﬁdx= —%Va+bx+ c
Solution: I f =4
olution:1 =
va+ bx g
2
- 2
but:y2=a+bx3x=y a,dxz—ydy
b b
x 2 (y3 2 [y?
—a+bx (y —a)dy = bz(;—ay>+ c-b—2y<?—a +c
2 +bx—3
=.fﬁ\/a+bx(¥>+ c

f3b2Va+bx (bx—2a)+ c

f3b2(2a—bx)\/a+bx + c

2(4 - 3x)

http://www.uaemath.com/ar/aforum/index.php

———V2+4+3x+ ¢




A el Al ) cibatia

2(8a? — 4abx + 3 b%x?)

26 )Prove that fmd = 552 va+bx+ c
Solution: I = f
\/a+bx
1 2
let :y2 =a+bx,x = 5 (y?— a),dx = Fydy

1
x% = b—z(y“— 2ay?+ a?)dy

2
I = ﬁj(y“— 2ay? + a?)dy

2 (y° 2ay?®
=b—3<?— 3 +a2y + c

2y
— _ 2
—15b3(3y 10ay?+ 15a?) + ¢
2va+b
=%(3(a+bx)2—1O(a+bx)+15a2)+c
2(8a — 4abx + 3b%x 2)\/a+bx
15 b3 ¢
=ample
_2(72 - 60x + 75x?)
fmdx— 375 vV3+5x+ ¢
dx \/a+bx—\/—
27)P thtf— > 0 Leie (4S5
Prove that | = e ar s va T ¢ (070
dx
Solution:] | ——
xva+ bx
b 2u
Letu=vVa+bx =>du=—dx = dx =—du
2+/a + bx b
u?—a 2du
ul=a+bx =>x= =>K=f
b u—a
If a>0, we have,
1 1
1 1 _ 2da 2
u? —a (u va)(u++a) (u—+a) (u+\/5)
Influ—+a)|—Inllu++a)||+C
-+ ts f(u+ﬂ] linlu V@] ~ ol + V)|
va + bx —
:Kz—lnuﬁc lax\/_c
Va |u++a Va a+ bx
J dx \/6+5x—\/_| +
—_— C
x\/6+5x \/_ V6 +5x+ 6

http://www.uaemath.com/ar/aforum/index.php @




A el Al ) cibatia

28)Prove that Solution:I f arctan

2
xva + bx V—a

Solution:I = f

a+ bx

+ ¢ (a <0l &)

xva+ bx
2u
Letu =va+ bx = du = dx = dx =—du
2va + bx b
) u?—a
u“=a+bx =>x= 5
j 2du
= K =
u—a
2du
=K=ju2_a=] ﬁf
u2+(f) ( ) +1
VB
If a <0, let p = —
u du
Lett=—=dt =— = du=./Bdt
VARG
J‘ 2
= 28) = ft2+1 TArctan(t)+C
2 va+ bx
= 28) = Arctan| ———— |+ C
)= g rsan (S )
Example
J‘ dx " —8+3x+
B +3x \Far”“ g ¢
29) Prove that f dx _Vathbx bf dx
x2va + bx ax 2a) xva+bx’
Solution: I dx
olution:l = | ——
x*\a + bx

2 2 _q\*
= Va+bx,dx = ?ydy,x2 :<y > >

hfmy_f(y

d—2bf< c_, @ >2d
Y y—+va y++a Y

_1 o, -
N RN

D B ,
_ 2va B 2va 2b 1 1
= [\ i) okl o) @

http://www.uaemath.com/ar/aforum/index.php




A el Al ) cibatia

b > ,
e [O=v -t (v ay

b — 1 —
=— - - dy + ——) +
2ly—Va 2va <y—\/5 y+\/5> AETSON
b -1 1 1
=— ——(In|y — Va| - In|y + va|) - +
o (o o nly =@ =y a) - )
dx —V6+2x 2 6+ 2x
J. = +=n +c
x24/6 + 2x 6x 72
va+ bx d
30)Prove that j dx =2Va+bx + a j—x
xva + bx
Solution: f\/a+bxd j\/a+bx \/a+bxd
olution:I = X = ) X
X X va + bx
(a + bx) a bx
—_— x=j—dx+j—dx
xva + bx xva + bx xva + bx
1
_ b(a+bx)2 dx dx
ba+bx2+aj a.[—=2\/a+bx+aj—
( ) x\/a+bx g xva + bx xva + bx
SXAMIE
V3+2 342
o xdx=2\/3+2x—ln x+c

http://www.uaemath.com/ar/aforum/index.php




A el Al ) cibatia

Set(4) - dai ) i sanal

\/x2+a2é95)3;3‘;"d\gj\)ﬂ\_
x a?
31) j\/x2+a2 dx = E\/x2+ a? +71n(x+ x% + a2)+ c

X 3a?
32) (x2+ a?)3dx = §(2x2 + 5a®)Jx%2+ a? +?ln(x + Vx2+ a®)+ ¢

J((x?%+a?)3
33) x/x%2 + a?dx = ¥+c

3
X a*
34) x2/x%2 + a?dx = §(2x2 + a?)\/x? + a? —Eln(x+ x% + a2)+c
dx
35 j—=ln x+ Jx2+ a?)+c
) P ( )

X

ax
36 j—dx = ——+c
) (x2 + a?)3 a’vx? + a?

37).[ x dx 2+ 74
X a c
Vx? +at2

2

x2dx x a
o T [ 2 _ 2 2 2
38).[x2+a2_2 x>+ a 2ln(x+ x+a)+c

x%dx X
39 j = — ——+In(x++/x%2+ a2) + ¢
N e T RN A

dx 1 X
40 ji = In————+ ¢
) xWx? +a? 2 a++vVx?+ a?
dx Vx?% 4+ a?
41).1_ = — > +c
x2Vx?% + a? ax
dx Vx?% + a? 1 a+ Vx?+ a?
42 f = - + n
x3VxZ + a2 2a%x? 2a3 X

Vx2 4+ a? dx a+ Vx?+ a?
43).[#: X%+ az—alnf+ c

VET @l NPT @
44).f 22 = — 2 +ln(x+ Vx?+ a2)+c

http://www.uaemath.com/ar/aforum/index.php




A el Glacaly Hl) cibatig

Set (4)
Solved by

>~

OS Jall

s Baba - alS o

’ Jalsill o

31

mourad24000

32

Abdullah Monla: sess sl s

33

hamza_mn

34

mourad240002 sese sif Alla

35

hamza mn - Abdullah Monla

36

Abdullah Monlaaa! sl ae

37

- hamza_mn mourad24000 2=/l xe

38

hamza_mn - mourad240002s/ sl s

39

hamza_mnasill ae

40

hamza_mnasill ae

41

hamza_mnasl gl xe

42

hamza_mnasl gl xe

43

hamza_mnasl gl xe

44

http://www.uaemath.com/ar/aforum/index.php

@




A el Al ) cibatia

2
31)Prove that [vVxZ+aZdx = ZVxZ+ a? +—In(x +VxZ+ a?) + ¢

1 1 1 x?%+a?
| — 2 2 _ . 2 2 . 2 2 _ . 2 2
J'\/x +a“dx J[_Z Jx?%+a +—2 Jvx?+a }dx I{—Z Jx2+a +—2 = }dx

dx

1\/ﬁ X 2 a’

=[] =-Jx?+a%+ +

J. 2 2Jx%+a? 24x%+a?
1 12 _

|
Ilzj{%-\/x%raz +
now observe :

-1
{1- x%+a’ +x -%-(2x)-(x2+a2)2}:[%-x Jx?+a’l

:Il:%-x\/x2+a2 +C

2

B -1
}dx :%j 1-4x?2+a® +x -%-(Zx)‘(x2+a2)2}dx

24/x % +a?

X +/x*>+a’ X 1
.ZZJLdXZi.jAdxzij—de
24x % +a? 2 7 x ++4x?+a? 2 7 x +4x?+a?
:a_z.jli'(zx)'(xuaz);dx

2 X +yx2+a’
now observe :

1

1+;-(2x)~(x2+a2)2

X ++x 2 +a?

2
=[In|x ++/x?+a? |]':I2:%-In|x +yx2+a?|+C

2
| =11+12= 1 =%~x\/x2+a2+%~ln|x +x?+a? |+C

anther Solution

I = f x%2 + a?dx,but x = asinh@,dx = coshf do

1
ol = fJaZ sinh? 8 + a? .acosh 8d8 = faz cosh? 8 d8 = a? f E(coshZB +1)do

L RPN S R (x+aZ+a?)+

—z.zsm > C_Z'a' a an X a c
2

X a

— = [2 242 2 2

=3 x4 +a +21n(x+ X +a)+c

EXxamiple

2
f\/x2+a2 dx = gx/x2+ a2+a7ln(x+\/x2+ a2)+ c
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X 3a?
32)Prove that f (x2 +a?)3dx = §(2x2 + 5a?)Jx%2 + a? +?ln (x + x% + az) + c

Solution: I = /(x% + a?)3 dx
Let x = asinh = dx = acosh06d6

=[]=q* J. cosh* 6do

htg — cosh46 N cosh26 N 3
cos = 3 > 3

sinh40 N sinh20
32 4

1 1 3 3
=[]=q* [gfcoshlwd@ +Efcosh29d9 +§fd0] =I=a4[ +§9

Now observe that

) ) x Va2 +x2  2xVa? + x?
sinh260 = 2sinh@.coshf = 2 —. = 5
a a a
sinh40 = 2sinh26.cosh26 = 2sinh260(1 + 2sinh?6)
_, <2x\/a2 + x2> <1 N 2x2> _ 4xva? +x? N 8x3Va? + x2
=2(——— =2 )=

a?

a? a*

0 = sinh™?! (g) =In (x ++a? + xz)

=>I=a4[x @+ x* +x3\/a2 X +x\/a2+x2 +Eln(x+ a2+x2)] +C
8a? 4q* 2a? 8
[ =a* [Sx\/az *x° + xPva? + §ln (x ++az+ xz)] +C
8a? 4q* 8

+
X 3
I = 5\/a2 + x2(5a® + 2x?) +§a4ln(x+ a? +x2) +C

EXampile
3 2
(x2+a?)3dx = g(Zx2 + 5a?)\/x2 + a2+%ln(x+ Vvx2 4+ a?) + ¢

\/(xz + a2)3 .

3 c

33)Prove that fx X%+ a?dx =
1 2 1
Solution I = [xVx2+ a?dx = %fo\/xZ + a? .dx=§ .5\/ (x%2 4+ a?)3+ c=7 (x%2+a?)3+c

anther Solutionfx x2+ a?dx

x
let :x =atan 'y 5 dx = asec’ydy,y =tan -
a

fx x2+ a?dx = faz secytany (asec?y)dy =a3fsecytany (sec?y) dy

3 3
a3 secy ad(x? + a?)2 (x? + a?®)2
=T 4c= +e="—"—2

3 3a3 3

+ c

3

J&Z +64)3
fx\/x2+ 82dx = M+c
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X a*
34)Prove that fo\/xz + a?dx = §(2x2 + a?)\x?%+a? — Eln (x +4/x2 + a2) +c

Solution: I = fxzx/xz + a?dx

1 2 3
v=x,dv=dx,du=x(x?+a%)z,u= §(x2 + a?)2

2 3 2
jvdu=vu—fudv=§x(x2+a2)5—§j (x2 + a?)3 dv

Example

1
szx/x2+ 9dx = g(2x2+9)\/x2+9—8§1n(x+ x2 + 64)+c

=In(x+ Vvx?2+ a?)+c

35)Prove that f
) m

Solution: [ —f
Vx2 + a?

Let Vx24+a2=z—x=x*+a?=2%—-2zx +x?

72 — a? z2 4+ a?
=|x = Z—x=
2z | 27
4 z +a2d
X = z
272

:”_f zz+a2( 27 )d _(dz
N 272 z%2 +a? Z= z

:>I=ln|z|+C=ln( x2+a2+x)+C

EXxample

dx
fmzln(x+ \/X2+ 121)+C
X
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ax X
36)Prove that f—dx = ——+c
(x%2 + a?)3 a’vx? + a?

ax dx dx dx
Solution: I = f = — = f 3 =f a2\ 3 —f 3
Verta)t Jazy e e (145)) o (1+5)

x2
aZ _x3
let:1 + F=y3dx =52 dy
__1
p j —x3dy —1j _7351 —y2 N 1 1 N x N
= _— y y = — Cc = = cC= —— Cc
2a2x3y% 2a —a? a?fy 2@ a?Vx? + a?
xZ

anther Solution

let:x = atany sdx = asec?y dy

j ax d_f dx _faseczyd_ljld_
[(x2 + a?)3 Tl arra)r T ) @Bseciy ™ T a2) secy ™ T
. _ X
S = v ar
X
I=anmate
Eeample
x
+c

ax
dx =
f\/(x2 + 25)3 25vVx? + 25

x dx
37) Provethat | ———==+vVx%?+ a?+ c
Vx? + a?

x dx Jy —a? j‘dy
— — dv = | == = — 2 2
T a2 -I-Z\/}’—y—az y 5 \/;+c vx+ ac+ ¢

another Solution

let :x =atany 3 dx = asec® ydy 5 /x2 + a? = \Ja?tan?y + a? = \Ja?(tan?y + 1)

= a+/sec’y = asecy

x dx atan y . a sec?
I'= fm == —:secy ydy= fatanysecydy=asecy+c= Vx4 a2+ ¢
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another Solution

x dx _j‘ 2x dx
a2 )t a

x2+ a2+ ¢

Example

j x dx _
VXZ+ 49

x2+ 49+ ¢

2

X
38) Prove that] —
) Vx2 + a? "2

Solution : let:x = atany 3dx = asec?y dy
I_j x 3 aztanzy.aseczyd _f
Vx?2 + a? Ja?tan?y + a?

VxZ+ az—%ln(x+ x2 + a2)+ c

a3 sec? y tan? y

Ja?sec?y

= j a’secytan®y dy = a? f secy (sec?y —1)dy = J a’?secdydy — a? f secy dy

u = a’secy ,du = a’secytany dy

dv = sec?ydy, v = tany
I = jaz sec3dy = a’secytan y — fazsecytanzydy

=a’secytany — fazsecy(seczy—l)dy =azsecytany—a2fsec3y+ fazsecydy

1 1

=§azsecytany+zfazsecydy
1 1

1= Eazsecytany+ Efazsecydy— fazsecydy

1 1 secy (secy + tan
=—a25ecytanydy——a2f y (secy y)d

2 2 secy +tany

1 1
=Ea25ecytany—za2ln|secy+tany|+c

1 Vx*+a* 1 , |Vx*+a®? «x
=—a’———= a’ln |———+—|+ ¢

2 x 2 x a
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38 — another Solution
f x2dx
T @
Integration By Parts - (=22l JalSill alasiuly

x
u=x,du=dx,dv= ———=dx .v = +x%2 + a?
Vx2 + a?

2 2
x“dx x a
—=x\/x2+a2—f X2+ a2 dx=xyx?2+ a?— =+/x*+ a®  ——In(x+ Vx2+ a®) +c¢
j\/x2+a2 x \/ 2\/ 2 ( )
%K_J
31
j x2dx xVx% + a2 azl( \/ﬁ
= ——In| x+ +a)+c
Vx?% + a2 2 2 * *

another Solution

j x%dx f xdx p
— x— =

va? + x2 va? + x?2

Integration By Parts -ss il Jalsill aladiuly

Letu = x — du = dx,

xdx
dv = ———=— v =+a? +x?
va? + x?

= [ = x\/a? +x2—f\/a2 + x2%dx

Intégrale (31)

2

= [ = x/a? +x2—(f\/az+x2+a7ln(x+\/a2+x2) +C

2

2

Va? +x2—a7ln(x+\/a2+x2)+6'

x
2

.]’ x%dx
Vaz + x2

x%dx X
f—z— x2+ 16—8In(x+ Y2+ 18) + ¢
Vx2+ 16 2
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dx X
- = 2 2
39) Provethatf\/(xzﬁ)3 m+ln(x+ x>+ a®) +c
let: x =atany 5 dx = asec?y dy _ P
VAR =
= a’tan’y.asec’y _ J‘ a3 sec? ytan?y dy = T
J(a?tan?y + a?)3 Jabsecty a

sin? y cos sin?
=ftan2ycosydy= f#dy=f ydy

cos?y cosy
let : si dy = -5
:siny =s, =
et:siny =s,dy cosy
[ = f s? s = f1—1—52d_ fl_szd+ f 1 zd
Tl e T T T T BT T T e T T e 2 P
= +1f1 1d— +11|1 | —In|1 + s|ds +
= —as Za 1—_s 1+S S = as 2(1(1’1 S n s|as C
—ax 1, X |1+ — +
n — | — I —— C
\/x2+ a22 \/x2+ a2 Vx2 + a2

another Solution

x? 4+ a? — a?

J‘ x“dx _J‘ dx—f dx _azf dx
JOZE @by IO R o V&% + a?)?

x
=ln(x+ x% + az)— a?.———+ ¢
a?Vx? + a?

x
=—+ln(x+ x% + a2)+c
Vx2 + a?

another Solution

Let:u = x — du = dx,

f x2 dx = f X xdx _
xdx -1

dv=————o v =——
/(aZ + x2)3 1/a2 + x2
I _x +f
—1 = — _
va? + x2 Vva? + x2

~————
Intégrale (35)

= LS +in(x+a2 +x2) +C

J(@@ +x2)3  Va? +x?

Example

f —(:2 +x4)3 = — —x2x+ 4+ln(x+\/xz+ 4) + ¢
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40) Prove th tf ax o a +
rovethat | ———=-In———+——+ ¢
xVx?2+ a? a a++Vx?+ a?

let:y= x?+ a?,dx = %dy

[wo=[32
xyxy_ 2— q?

1 _u + v o 1 _—1
y2—a? y-a y+a}u_2a'v_2a
i1 )
2a 2a
= | |24 —-—22% Jgy= —(ln|ly—x| -1
fy_a y+alY 5 dnly —xl —Inly +al) + ¢

another Solution

; dx
xVx2 + a?
1 . ) ) ) 1+ a“u
let:u=—,du=—2dx,dx=—xdu,x +a"=—=+a" = >
x x u u

-1
f f x du j EYS J du
xVx? + a? 1+a 1+a 1+ a?u? V1 + a?u?
w/ 2
u

let:t=au,dt=adu

du J‘ 1
= | ——=--| ——==—-In(t+ Jt2 + 1) +c¢
f\/1+(au)2 al \1+ t? a ( )
a
t=au=—
X 1 2 1 X
——=——In(=+ [|=) + 1+ c=—=In(-la+Va?+x%?)+ c=—In +c
fx\/x2+a2 a ( () (x( ) a+Vva?+ x?
Example
f dx ] X 4
==lIn c
xVx2+ 9 3 3+x2+ 9
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dx

41) Prove thatf
x? + a2

Vx2 + a?

a’x

et | s

a? a? —x3y dy
lety: 1+_;y 1+?,dx:T
. J‘—x3ydy —1d Y —Vx2% + a?
1= —_— B = — c= ——
a’x3y a2 T @ a’x
another Solution
l_f dx
x2\/x% + a?
a a
lettu=—,du= — —dx
x x
2 2 2 2,2
a a’ + a*u
2 _ 2 2 _ 2 _
u —?,x + a ——2+a = 12
f dx _f —du B 1.[ udu
x2y/x2 + a2 \/az + a?u? ) 1+uz
—uwz

+ c
! 1+u?+ !
u c=——
T a? a?

a?

1+—=+c¢

x2

dx _
x2Vx%2 + 16

Vx% + 16

lex 1€
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dx Vx2 + a? 1 a+ Vvx?+ a?
42) Prove that = - s+ In
x3Vx2 + a? 2a%x 2a3 X

let:y = yx2+ a? 5y*> =x*+ a®sdx = %dy

= [ [ro- [F [5te [G) «
xyxy x4 Y= x4+ yz_az_ y2 — g2 y

= 2 Integration By Parts

S (y+@) +v(y-a) =Lu=—,v=—
(y2—a?)? y-a y+a'u yramviyma= LU= v = o,
+ L 1 2
2a 2a -2 —2
= ———d=—f —a) - ————+ (y+a
fy—a v+a|? T 1a2 v -a) y—a)y+a) O +a)
1 -2 1f 1 1 1,
_4a2(y—a aly—a y+a y+a) ¢
1 =2 1l y—a| 1 4
_4a2(y—a any+a y+a) ¢
another Solution
I_J‘ dx
x3\x% + a?
1 —dx dx —Vx? + a?
u=—,du= — ,dv= ———,v= ———
X x? x3Vx2 + a2 a?x
/= dx _ —Vx? + a? f\/x2+ a?  —Vx*+a* 1 dx N a’dx
T evera e o T ae @Y gerae eier
_—Vx2+a? 1 dx dx
a?x? a? ) xVx? + a2 x3Vx? + a?
— 4
'
40
1_—\/x2+ a> 1 (1l X )+ Vx4 a1 (l X )+
T 2a%x? 2a? ana+\/x2+ a? N g 2a3 na+\/x2+a2 ¢
Example
j‘ dx Vxz+1 1 14+ Vx?2+1
= — + -In————
3vx2 + 1 2x2 X
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Vx2 + a?dx a+ Vx? +a?
43)Provethatff= Vvx?+ a? —aln——+ ¢

X

let : y2 = a? + x%,dx = %dy

2 2 2 _ 2 2 2 _ 2 2
y y y“—a*+ a fy —-a f a 2

I = —dv = dy= | ————dy = d — .5 d
fxz y fyz_az y f y2 — a? y y2 — a2 y+ y2 — a2 2 y

—+1f<a a)d—+11| | —In|ly +al) +
y y—a y+a y=y 2a(nya nfy+al)+c
Tz 4 L Vx*+ a’—a
=4x a —n +c
\/X2+a2+a
another Solution
p J‘x2+a2 4 x dx N Zf dx i 2(11 X >+
— —_— dx = —_— a —_—— = X a a —in c
xVx? + a? Vx2 + a? xVx? + a? a a+ Vx%+ a?
37 40
x2+a2+a( )
a+ Vx%+ a?
Example

VxZ+ 1dx 1+ Vx2+1
f—z Vx2 + 1—lnf+ C

X

Vx? + a?dx Vx? + a?
44) Prove that — Xz - —T+ln(x+ x? + a2)+ c

let: x =atany 5dx = a®sec’ y dy

Ja?tan?y + a? a sec? cos? 1
1= 4 .azseczydyzf ydy:af,—y.—dy
a?tan?y tan?y sin?y "cos3y

1 1
— — 2 —
_ja'sinzy 'cosydy_a fsecy csccy dy =

[ i il
u=asecy ,du=asecytanydy,dv =csc’>ydy,v = —coty

(secy +tany)
(secy +tany)

I = —asecycoty + fasecytanycotydy: —acscy +a fsecy

—avVx? + a? Vx2 + a? «x
= —asecy+aln|secy+tany|+c = fﬁ_ aln T-}-E + c
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44 — another Solution

; J‘ x* + a? 4 f dx N Zf dx | ( N 2) 2 (—\/xz + a2> N
= | ————dx= | ——+ a* | ——==In|(x X a a’*|——— c
x2vVx2 + q? Vx2 4+ a2 x2vVx2 + a? a?x

+ c

=ln(x+ x? + a2)+<#>

Example

Vx?2 + 64 dx Vx? + 64
f 2 = - ~ +ln(x+ x% + 64)+c

http://www.uaemath.com/ar/aforum/index.php @
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Set(5) - A s ganal

Vaz — x2 e gl Al J gl
dx
45)]— = arcsinx + ¢
V1 — x?
X

=arcsin—+ ¢
a

A6 j dx
) Vaz — x2
X

dx
47 j = + c
) (a? — x2)3 a’Jva? — x2

48 x dx _ > >
>ﬁ§?§-‘“‘x+c

49)f L = ! +c
J(@ = x2)3 T Vaz— 2

50 xdx  x m—— @ X
) \/ﬁ— ——2 as— x +7aTCSll’la+C

2
X a x

51)f a? — x?dx = zyJa? — x> + —arcsin—+ ¢

2 2 a

X 3a* X
52)[ (a? — x2)3dx = §(5 a? — 2x*)\Ja? — x% + ?arcsina+ c

53)fx a? —x%dx = —ﬂ+ c
3

2 _ ,2)3
54)[}( (a?2 — x2)3dx = —¥+c

X a? X
55) [xzx/az — x2dx = §(2x2 — a®)Ja? —x% + Earcsina+ c

x%dx x X
56) f = -arcsin—+ ¢
\/(az — x2)3 Va2 — x2 a

dx 1 X
57) [ ——— = Sln————+ ¢
xVa?— x2 a a+ Vva?-— x2
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’ Jalsill o
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45) Prove that = arcsinx + ¢

j‘ dx
VI—x?
let : x =siny , dx = cosydy

_j cosy dy _jcosydy fcosy

dy =y +c =arcsinx +c¢

J1—sin?y - \Jcos?y cosy
Example
f dx x4
———=arcsinx + ¢
V1 — x?
46 )P th tj ax = in> +
) Prove tha Nrrarril arcsma c
let:x = asiny 3 acosy dy
/ acosydy .[ acosy jacosy 4 ] x+
— = y=y+c=arcsin—+ c
Ja% — a?sin?y Ja? coszy asiny a
Example
f X X +
=arcsin—+ ¢
V100 — x2 10

47) Prove thatf

dx X 4
= c
/(az — x2)3 a?vaz — x2

f dx B J‘ dx _J‘ dx B f dx
(aZ - x2)3 (az —_ xz)% % %
x

—X
let —2—1=y3dx=ﬁ y
_fl—x3d_—1 I S SN S S S
B xBy%'Z(lZ y_2a2 Y y_Za- a—2—1 C_az' £—1 C_aZ\/aZ_xz ¢
xZ

anther Solution

fﬁ:

Letx = a.sint = t = Arcsin (E) and dx = a.cost
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X
x =a.sint, {Ja? —x? = a.cost = |tant =

Vaz = x2
Now,
=3 1 dt
I=facost(a2—azsinzt)zdt=—2f 5
a cos“t
1 1 1 X
= [ =— | d(tant) = tant+C = ——=+C
a a a?\qZz — x2
EXxamiple
f dx X
= +cC
J(O — x2)3  9V9 — x?
x dx
48)Provethat | ———== —+Va?2— x2+ ¢
) N
—2x dx 2udu
. — 2 __ 2 - =
let:u= +/a x% , du 2\/mdx,dx o x
J‘xdx _ xZudu_J'd_ b= > 24
Nl VO u= —-u+c=+a x c
Example
f x dx 16— x% +
—_— = — - x c
V16 — x2
x dx 1
49 )Prove that = + c
\/(az — x2)3 Vaz — x2
du
letu= a®*>— x?,du= —2xdx,dx = —
—2x
-1
f x dx J‘ xdu 1f _TBd luz2 N 1 N
== =-—-|luzdu=—s—+c=——=+c
@-p 1 F 5 2 ‘5 @@=
anther Solution
x dx
N
3 2 2 -1 —d
let: (a®? — x?)2 =y 5a® — x* = y3 5—2xdx=§deyjdx= ly
3y3x
d -1
x —dy -1 =2 -1 y3 1 1
IZJ_' =—|y3 dy=—.—= tc=———+c
y Sy%x 3 y y 3 __1 3 a2 — x2

Al
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Example
x dx 1

J(16 — x2)3 - V16 — x2+ ‘

50 Prove that | =2 * 2+ Y aresin 4
rove that | ——= — a?— x24+— arcsin—+ ¢
\/az—xz 2 2 a
x
u=xsdu=dx,dv= ———=dx 5 v= —+a?— x2

a? — x2

= —x az—x2+f\/a2—x2dx

51
2 2
a X, x a X
=—xya?—x2+ —cos' (D) + Va2 - x?+ c= —cosT'—— =yJa? - x?+ ¢
2 (a) 2 2 2
anther Solution
x? dx _1J' x?dx
VaZ—2 a \ﬁ‘
1-(3)
- x x . . 2 2
u=arc51na jasmuj du=acosudu ,1—sin“u = cos“u
/ 1 (a?sinu.acosudu Zf 204 Zfl—COSZud a’u azf oud
= — =a* | sinudu=a* | ————du= —— — | cos2udu
a VCOSZU. 2 2 2
2 2 2 inX 2 2 inX
a‘u  a“ sin2u a‘arcsinz g uy\2 X afarcsiny  gx [a% — x2
= ———. +c= - — 1—(—) —tc=——2_ = [—— ¢
2 2 2 2 2 a’ ‘a 2 2 a?
X 2+a2 X
= — —ya?— x>+ — arcsin—+ ¢
2 2 a
Example
x? dx X 2+a2 XL
————= ——+a?— x>+ — arcsin—+ ¢
V25 — x2 2 2 a

2 x

x a
51)Prove that f a? — x%dx = > a? — x?2 + 7arcsina+ c

let:x =asiny 5 dx =acosydy

szJaZ— a%2siny .acos2y dy = f\/az(l—sinzy) .acosydy = jazcoszydy

az 0 —_—
— (sin

2 x2

X

= = +c =

> 1(§)+sinycosy)+c

%(sin‘1(§)+§ 1 2
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anther Solution

By Parts - (=2 >3k

J‘ x%dx
,/aZ_xZ
X 2 2
u=xsdu=dx,dv= ——=5v= —+va*— x
a2_x2
2
x“dx
f—z—x az—x2+f\/a2—x2 du
,/aZ_xZ
2 2
x“dx x a u
f\/az—xz du = | —=—=+x+va?—- x?=—--+va?—- x*+ ——arcsin—+xya?— x2+ ¢
\/az—xz 2 2 a
X > a? u
I = —+a*— x*+ —arcsin—+ ¢
2 2 a

Example

2

x a x
f\/az — x%dx = =+a?— x%2 + 7arcsina+ c

2

4

3a X

arcsin—+ ¢
a

52)Prove that f\/(az — x2)3dx = g(S a? — 2x*)\Ja? — x?2 +

= f\/(az — x2)3dx
=2 x3L-By Parts

3 1
u=(a%?- x?)2 ,du= %(az— x?)z .—2xd .dv=dx, v=x

3
I=x1’(a2— x2)zdx+ 3 [x*Va? — x2 dx

55
’ 3 3a? xy 3
=x 4 (a? — x?)2 +?sin_1(5)+ gx(ZxZ— a’*)va?— x?>+ ¢

anther Solution

sz (a? — x2)3 dx

X x
let t = arcsin— 5sint= — 3 dx =acostdt
a a

5 - x\2 a?—x?
cos?’t =1—sin t=1—(—) = > and a?— x2=acost
a a
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I = f(acost)?acostdt = a‘*fcos4 tdt

1+ cos2t\?

1 ) 1 1+ cos4t
5 ) ZZ(1+2C052t+(COSZt))ZZ(1+2COSZt+—

Ccos 2

1 1
=3 (2 + 4cos2t + 1 + cos4t) = 3 (3 + 4cos2t + cos4t)

a* 3a* a* a*
I = gf(3+46052t+cos4t)dt= ?fdt+ 8—fcostht+ ?fcos4tdt

—3a + il 2t + il 4t+
=3 4sm 37 sin c
) _ a’?— x%2 x 2xVa®—x?
sin2t = 2 costsint = 2.——— .— = >
a a a
) _ - _ 2xVa? — x?
sin4t=2cos2t.sin2t=2(1—2sin“t)sin2t =2 1—? —

4 4x
- F(az — 2x%).2xa? - x% = F(a2 — 2x%)y/a?

3a* x 2xVa? — x? 4x 5
I=?arcsma+x — +3—2 —(a — 2x%)

3a*
=?arcsm +—\/a2—X2+ (a —XZ)\/aZ—XZ——arcsm + = (5a — 2x?)Ja? - x%2+ ¢

3a* X X
f\/(az —x2)3dx = ?arcsina+ §(5a2 — 2x)Ja?—x%2+ ¢

EXample

X 81 X

f (9— x2)3dx = =(59 — 2x%)y/9— x2+ —arcsin=+ ¢
8 8 3
22— x2 —y
53 )Prove that .fx\/az —x%2dx = — —g—tc let a> — x> =y% 5 dx = - dy
~ Y, y (a% — x2)3
I—fxy.xdy—fydy——3+c— 3 +c
anther Solution
—u

u=+a?— x% ,du= —de,udu: —x dx

a?— x

3 B revm
[xVa?— x2dx= — [u.udu= —fuzdu=3l+c =fxx/a2—x2dx=@+c

Example

V25 — x2
jX 25 —x%dx = —T+ c
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[(aZ — x2)3
54)Prove that fx (a%2 — x2)3dx = —%+c
—udx
let: u= +va?2— x? sdu= ———5xdx = —udu
aZ — x2

—ud _ (az _ xz)s

fx\/(az—x2)3dx= —fu3.udu= —fu‘*du: te=—————+¢

anther Solution

3
3 —2dy -1 3 —y2 —/(a? — x2)5

I = 2 . = — 2 = - —
fxy 7% yz dy 5 +c +c
2

EXample

fx [(49 — x2)3 dx = _—M+ c

3

x a? x
55)Prove that J.xZ\/aZ — x2dx = §(2x2 — a®)yJa? —x% + Earcsina+ c
let:x =asiny 5 dx =acosydy
I = fazsinzy.acosy a? — a’sin?y dy = fa3sin2ycosy a? cos?y dy

1 2 a*
= J. a*sin®ycos?y dy = a* f(siny cosy)? dy =a* f (E sinZy) dy = Zsin2 2y dy

—a4f(1 4)d—a4< 1'4)+ —a4'—1(x) iy 1—2sin2y) +

=3 cosdy)dy = ={y — 7 sindy c= gsin™t (= e siny cosy ( sin?y) + ¢
a* x a* vaz — x2 (—a®?+ 2x? a* X x

= gsin_1 (E)_ R , ( p ) c= Esin_l(a) + §(2x2 — a®)Ja?— x?) +c

anther Solution

(=2x3L-By Parts
_m
u=xsdu=dx,dv=x+a%— x? sv= %
—x 4 az— x2)3 —x+/(a? — x?)3 3a* x
[= NV 7 ( ) f /( 2 _ x2)3qdyx = ¥ 3_(8( a® — 2) @ — 22 + —arcsina+c

3 8

—x /(az — x2)3 a*

X

_ 2 2 2

= —(@ — X a® — x* 4+ —arcsin—+ ¢
3 24( ) 8 a

3 (-8x(a?— x2)+ x(a? — 2x*))Va2 — x2 a*

+ —arcsin—+ ¢
8 a

24
(—3a2x + 6 x3)WaZ — xZ2 a*arc sing X, , a*arc sing
= o + 3 +c=§(2x—a)a2—x2+—8 +c
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EXampile

X 81 X
fxzx/81— x2dx = §(2x2 — 81)y/81 —x2 + garcsin§+ c

X X

x2dx )
56) Prove that f = -arcsin—+ ¢
\/(az — x2)3 JVaz — x2 a

let: x = asiny,dx =acosydy

a3sin® y cosy a3sin? y cosy sin? y cosy sin?y

J(@ —aZcos?y)? y f [a® cos® y Y f cos3y Y f cos?y

dy = ftanzy dy

=f(seczy—1)dy=tany—y+c = ——sin_1(£)+ c
a? — x? a

anther Solution

x dx 1
u=x,du=dx,dv = v =

/- X J‘ dx B x X N
C VaZ- a2 VaZ— x2  vaZ— x2 aesiig e
Example

X X

J‘ x%dx X
= —arcsin -+ ¢
\/(az — x2)3 Va2 - x2 a

dx 1 X
=-n——+ ¢

57 )Prove that f— =
xva?—x2 a a+ Va?-— x2

X =asint 3 dx =acostdt

VaZ — %2
Ja?— x2 =xcost scost = ———

X
f acostdt costdt
asintva? — a?sin?t ~ J asintcost
1
= — | csctdt
a
1J‘csct (cott+csct)
T a cott+csct

-1
7ln(cott +csct)+c

-1 va%z— x2 a -1 Va2 — x%2+ a
= —h(——————+ -]+ c=—In{———— |+ ¢
a x X a X
11( X )+
= —-In|———— C
a \a++va?z+ x2
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57 — another Solution

J‘ dx
xvaz — x2

let x =asiny 35dx = acosy dy

1_f acosydy _f acosydy f cosy g X
asin,/a? — a?sin?y siny /a? cos? y asinycosy @y y
2 _ 42
fsecy fcsey(csey+coty) a x
a a (csey + coty)
-1 1 1 secy\ * 1 1+secyy
=—1In|secy +coty|+c=—In ( + — ) + c==In (—) +c
a a siny  siny a siny
1l siny | 1l X N | x N
—-In{—F"— ¢ =-=In c=—In
1+ secy a+ Vaz — x2

> \/ —2—11 23 W (l w = =\ ka\
E @l ~w

A N &t A
| “
= S - t f N
T- j‘f“m: TJ%M“ e [dw L (s
N Val-n X \'{ al-Qr (n\q)(;74-}
- 1 ( A1 + A >
= Ve o — A = o . [ -
La J a-u A+ . a [ t"“l*l»u)« Lv(q“‘)ly_; c
{ —G
- 4 (,“ SRESN + ¢ ) L & _ /gﬁ '
L a4+ W = Z z: S Do T Q
=) Va L

o A (,\ (6‘-\/‘;1 ;Lj‘)

I o I B =) et e B

» M (Lx 4 ;[t\} n? /
A
| + C v A —_—
(o 2 e R — MR =
5 U (u " \/q(< ,_.Az) e P
b : .
ey N
) aafan = at Var-wt )

http://www.uaemath.com/ar/aforum/index.php




