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INTEGRAL TAK TENTU

Anita T. Kurniawati

DEFINISI & SIFAT ITT

_[ flx)dx= FII) +C
/

Integrand  Fungsi primitif konstanta integrasi

SIFAT-SIFATITT:

1. _[Jg(x)m:k_[ f(x)dx k-konstanta

2 [{reate(lac=[ flx)axt [ glx)ax




Beberapa rumus ITT

1. [Dabc = 7. Isecxtg xdx=secx+C

1 8. [cosec:xcotgxdx:—cosecx+c
x”cix=—1x’”1+C; (m=-1) °

+
" 9 (e dr=e*+C

10. [Lac=tnx+C
X

1
1. | dc=arcsin x+C

5. |sec’ xdx=tg x+C 1-x*
1
6. |cosec’xdr=—cotgx+C 12. -[1+x1 dx=arctg x+C
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Selesaikan: = [xaidx

Lt
~3+1

1

Penyelesaian; [ = [x'acir = xiC= —Ex'l +C

Selesaikan: I = [x{l—x*) dx

Penvelesaian:

Misal- u=1—x" —}E:—lx—)-xdx:—ldu
ax 2
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Integrasi Parsial

judv:uv—jvdu

Rumus ini sangat berguna teritama jika integrand terdin dari fungsi-fungsi transcendent,

misalnva: In x,arcsin x,arctg x, atau hasil ganda seperti: xe*,¢"sin x, xeosx X hx

(Cara memakal rumus ini:

a. dv dipilih sehingga v mudah dicari

b. [vdum menjadi lebth mudah danpada [u av.
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Contoh:
1. I=[xe*dx
Misal: z=x dv=¢e"dx
du = dx v=[e'xcix=—e'x

T=x&* - [—e'xcir= xeF—e +C.
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2. I= [arclg xdx
Misal: u =arctg x

1
1

dy=———
1+ x

I= [arclg xex = xarctg x — [x.
= xarct x—lf 2
Bl

= xarctg x—%]ﬂ(l+x1)+c

1+x
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511 I

Dsin acx=acosax. D*sin ax=—a

. 1 2
Decosax=—asin ax; D cosar=—a cosax

(D? =5 )sin ax = (- a® =52 )sin ax}

sehingoa
(Dl—bl)cosa_r:(—al—bl)cosax ******** B
1 ) sin ax 1 COS ax
D-p T I 2T Doy T
1 . = 1
RUMUS: —e™F =¢ |
D D+a

Tuv-ulv- Du.izv + DZU.%V -
D D D D
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Contoh 1:

(x2 —3x+2)

X _1 X o 1 43X
Izje3 (x2—3x+2)dx_5e3 (x2 —3x+2)=e ORE

1 1 1 . 0llDY D
3 (x2 —3x+2):§e3 (1—§+?—...J(x2—3x+2)

Lo —axr2)-tax-g)+ 2 |rc=tev( e - Bxi 2 )i
3 3 9 3 3 e

| = ie:"X (9x2 —33x+ 29)+ C
27
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Contoh 2:

_ 1 _ 1 _ 1i gl 145 i o
Ixse 2 dx=5x3e H=xd e -Dx’. e+ DX e -D° — e

1 5 3 ., 3y 3
:__X3e 2x__X2e 2x ¥ 2x

2 4 4 8

= —%e-“(4x3 +6X2 +6x+3)+C
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Rumus Reduksi

1. [xﬂexdxzx"ex—n[xﬂ'lexd)q n - bilangan bulat positif = 1.

— H n-l —
wﬁ—l[mﬂm - bilangan bulat positif > 2.

2. [sn*xdu=
! ; .

=l
-1 . iy
3. [cos”xdx:w+n— cos™ xdr; n - bilangan bulat positif 2.
! R |

-l _
Ig_lx_n_l [tg”'lxdr: n - bilangan bulat positif 2.
n-1 n'

4, l[lg "xdx=
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=l
5. l[cotg “xdx = _C{:E x —Icolg =y, n - bilangan bulat positif = 2.
sec"xtgx n-2

6. [sec”xdx = 7l+ 1 [secder: n :bilangan bulat positif = 2.

] — n—1"

w1 _

1. [cosec”xdrz Jooset chcotg * I f [coscc"'lxdr: n :bilangan bulat positif = 2

] o =1
g dx x n-3 d )

- AT ] 1+2 —2'[ . n#l
(+2) 2=+t 21-27 [1+22)
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@ Integrasi Fungsi Pecah Rasional

[@ ax
N

dengan derajat pembilang < derajat penyebut.
Ada beberapa kasus berhubungan dengan penvebut:

1. Tika N(x) = (ax+ b)(cx +d)maka

T(x) 4 + B
N(x) ax+b cx+d

2. Tika N(x)=(ax+5b) (cx+ d)maka

T(x) 4 B K U
= + = +..+ =+
NG9 ax+b (ax+b) (x+b)"  cx+d
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3. Jika N(x)=(ad +br+c)(px+q) dengan D = b* 4ac) < 0 meka

Nx)  Ax+B N C
N(x) a+brt+c prtg

4. Tka N(x)= (@ +bx+)*(pr+q) dengan D =[b* ~4ac)< 0 maka

T(x)  Ax+B Cx+D Ux+V v
=— + +..+ -+
N el tbere (of+bercf (@l +hutef Prtg

llery.com LOGO -
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Contoh 1:

=j 23-2x dx:j 23-2x
2x? +9x -5 (2x—1)x +5)

B-2x _ A | B ikalikan dengan (2x—1)(x+5). menjadi
(2x-1)x+5) 2x-1 x+5

23-2x= Alx+5)+B(2x-1)

Untuk x=—5=23-2(-5)=B(-11)= B =-3

1 1 11
Uarak x = = 23-3{ = { | 5 =4
2 2 2

4 -3
I _sz_ldx+_|'mdx_2In|2x—ﬂ—3|n|x+5|+C
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Contoh 2:

3x+1 A B
+

= dikalikan dengan (x+1)* . menjadi
(x+1)* x+1 (x+1)? gan (x+ 1), menj

3x+1=A(x+1)+B
Untuk x=-1=-3+1=B=RB=-2
Untukx=0=1=A+B= 4=3

3 -2 2
IT=|—dr+|———dr=3h Il+—+C
‘[x+l +‘[[x+l)1 pe+ |+x+l+
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Contoh 3:

|=I 1 dx
x-1 A  Bx+C . . , o
(x+l}[x1 +1}_x+l+ ¥ +1 mr@+llx +1)= menjadi

x—1=Alx? +1)+ (Bx+ C)x+1)

Ketemu A=-1.8=1C=0

I:[_—lcix+[ = dx:—lu|x+1|+11u|x1+1|+c
T x+1 T x+1 2
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Contoh 4:

EEEN

(x2 + 1)2

2x*+3 Ax+B Cx+D

= dikalikan dengan (xl +1)J . menjadi

e o [earf
2 +3=(dx+B)x* +1)+ Cx+ D

x=0=3=F+D

x=1=5=24+2B+C+D

Untuk

=B=2D=14=0,C=0.

x=—1=5=-24+28-C+D

x=21=11=1044+58+2C+D
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x

1
= 2arctg x+ + —arct
e {m 27

—EEICI x+ x +
2 CE 2+ )
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1.

=N
\

. Integrasi Fungsi Trigonometri

Ingat-ingat beberapa rumus berikut:

sin ?x+cos?x =1
sin 2x = 2sin xcosx

cos2x=cos’ x—sin’x

sin 1x=%(l—cosl_x}

cos’x= %(1+cos 2x)

sin [:— x)=—sin x; cos(—x)=cosx

7. sﬁ]axsiﬂ,&c=%[sin(a+ﬁ)x+siﬂl:a—ﬁ)x]
8. cosaoccos Bo= %[cos (ec+ Blx+cos(c— ,S)x]

9. sin axsin ,&c:%[cos[:a—ﬁ}x—cos[:a+,8)x]

www.th llery.com LOGO —

1. J.sin 6xcos 2xdx = J'%[sin 8x +sin 4xJdx = %[—%COSBX —%cos4x} = C

2. Icos 6xcos 3xdx = J.E[COSQX +cos3xfdx = 1[lsin 9%+ Lsin 3Xi| e
2 219 3
, 1 1[ A0
3. Icos 2xdx=_[—[1+cos4x]dx=— X+ =sin 4x |+ C
2 2 4

4. jsin 3xsin 2xdx = J'%[cos X — c0s5x Jdx = %{sin X— %sin SX} oie
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Substitusi: tgfzrﬂfzaictg t, x=2arctgr = dx= Zdi
2 2 1+¢
x x x
2sin —cos— 2tg =
sin x = 22 2 snx= 21‘1
4::{:;51£+siﬂ.lf 1+tgIf 1+2
2 2 2
cos? = —sm 22 l—tglf 2
2 2 1-r¢
Cosx = = = Cosx= T
cos?Z4sin2Z 1+tg1f d
2 2 2
Malka:
2% 1-#) 24t
Risin x,cos x)dx=|R . ;
[ (sn x. ) [ (1+r1'1+r1}1+r1
www.th llery.com LOGO —

Contoh:
dx 1 2dt d 2 t
= . = =Zarctg—+C
j5+4cosx J [1—t2j 1+t? I9+t2 37N
5+4 5
1+t
2 1, X
=—arctg| =tg— [+C
3 9(3 J 2]
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dt

Substitusi: tgx = f:)x:arctgf:)dx:l—l
+

CosXx =

dt

I:[ T : dx:[ :

t-1

=I%=I(é—%)dt=m

* sin © x—sin xcos x - ¢ 1_ ¢ 1 144t
J1+4 M+ A1+

+C=In|1-cotgx/+C
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Substitusi: tgx=r= x=arctgr = dx = drl
1+z

CONTOH:

1+tgx 1+¢ dt 1+¢
I: _ =|—-. = dt

'[l—tgx -[l—r 1+¢ -[(l—r)(1+r1}

1+¢ A Br+C

=+ dikalikan d 1—7)1+2" ). maka:

(1-£1+2}) 1-z 1+4 engen (1-of1+7°)

1+r:A{1+r1)+[Br+C)(l—r}
I+2=(A+C)+(B-Ck+(4-B)*

A+C=1
B-C=1;=4=1LF=1C=0.
A-B=0
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1-t 1+t

1-tgx

2

}dt:—ln|1—t|+%ln|1+t2 |+C=—h

1-t

V1+t?

+C

+C =-In|(1-tg x)cos x|+ C = —In|cos x—sin x| +C
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@;tegrasi dgn substitusi trigonometri

No Integrand Substitusi Hasil:
1 dx =qgsint
[ F=asm arcsin E+C
at—x* a
1
2 [«;‘al—xjdx E[ Wa' —x' +a’ arcsin f]+C
: a
3 dx x=atgt 1 X
—arctg —+C
|‘a'1+Jc1 a ga
' & h%+«ff+al +C
al+3c1
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> .[““xl‘“’ldx %(xu'xl+al +allu}_x+m'x1+a1J+C
6 [ i x=asect h‘x+m +C
Taxt—a?

(xm—allu}_x+me+C

1
2

1._[ ! dx=j ! .acostdt=_[dt=t+C=arcsin5+C
2 acost a
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