INTEGRAL TAK TENTU

Rumus Dasar :

1. J.x”a’szx’”l +C
n+1

N

J.x"ldxzj.%dx =lnx+C

98]

J.cosxdxzsinerC

b

jsinxdxz—cosx+C

5. ~[e’“d)c=e"+C

Rumus Substitusi

Substitusi : u = f(x) —du = (x)dx

1. Ju”du =Lu"” +C
n+1

N

J.u’ldu = jidu =lnu+C

(98]

jcosuduzsinu+C

>

jsinuduz—coqurC

5. je”du =e"+C

Rumus Perluasan:

L [l e =[] £ede=——[r]" +c
n+l1

|\

R (S,
. o df (x) =| o dx =1 f (x)|+ ¢

j cos £ (x)df (x) = j [cos £(x) £ (x)dx = sin f(x)+C]
j sin £ (x)df (x) = j [sin £(x) /" (x)dx = —cos f(x) +C]

e’ Vdr () =[S (x)dx =’ 1 C

(98]

b

9}

Contoh :



I(2+x3)2.3x2dx:I(2+x3)2.d(2+x3):%(2+x3)3+C
Or:
Subst:u=(2+x’) —du=3x"
3\2 2 2 1 3 1 3\3
- [@+x')3x%dx = [u du=u'+C=2(2+x7) +C

Ix(l—xz)sdx = J(l—xz)sd(l—xz).—%: —%%(1 —x)+C

1 2\6
=——(1-x)"+C
12( )

or:
Subst:u=1-x> >du=-2xdx —» xdx=-%du

- J.x(l—xz)dxzj'us.—%du z—%%ué +C=—é(l—xz)6 +C

2x
J‘x2+1dx_

or:

=1n|x2+1|+C

Subst : u= x>+ 1—du=2x dx

szx 1 dx = _[Llld(u) = 1n|u| =1n|x2 +1|+C

j _11/2(2x 2y l1n|x2—2x+3|+c
2x+3 2x+3 2

Or:
Subst:u=x"—2x+3 - du=(2x-2)dx - (x—1)dx="%du

j ST =j—1/2du_—1n|u| —1n|x —2x+3J+C
X u

Je“”dx = lJ.e”“af(.’)x +2)= 1.83”2 +C
3 3

Or:
Subst:u=3x+2 > du=3dx - dx=1/3du

Je3x+2dx =Je“.ldu =l.e” +C= 1.63”2 +C
3 3 3

j cos(x” +1).x.dx = % j cos(x’ +1).d(x* +1) = %sin(xz +1)+C

Or:

Subst:u=x>+1 — du=2xdx — x.dx=1/2du



J‘cos(x2 +1).x.dx = jcos.u.ldu = lsinu +C= lsin(x2 +1)+C
2 2 2
j sin(1—3x).dx = —%jsin(l —3x).d(1-3x) = —%[— cos(1-3x)]+C

cos(I-3x)+C

W | =

Or:
Subst:u=1-3x—> du=-3dx ->dx=-1/3du

Isin(1—3x).dx: J.sinu.—%dx = —%[—cosu]+C: %cos(l—Sx)+C

Latihan :
L[ L 6. Ie3x2.2xdx
2x
X' —x
2. I dx 7. Jsinx.e“’”dx
x+1
sin x X
3. dx 8. | ———.dx
Icosx J‘(xz -1’
4, jx—_3dx 9. [V2-xdx
X’ —6x—6
S.I ¢ dx 10. jx3/2+x1/2.dx
1+3e*
INTEGRAL PARSIAL

Rumus Integral Parsial:

ju.dv=uv=jv.du v=[dv

Contoh:

1. Ix sin x.dx

Subst : u=x —>du=dx

dv=sinxdx — v=-cosx
- jxsin x.dx = Jx.d(—cos x) = x.(—cos x)—I—cos x.dx
=—-x.cosx+sinx+C

2. Ilnx.dx



Subst : u=Inx —>du=1/x dx

dv=dx > v=x
1
Ilnx.dx = x.lnx—J‘x.d(lnx) = x.lnx—J.x.—dx
X

=x.1nx—j.dx=x1nx—x+C
Ix.exdx = Ix.d(ex) =x.e" —I.exdx =xe —e" +C
jx.cosxdx

Subst : u=x —>du=dx

dv=cos x dx— v=sinx
jx.cosxdxzjx.d(sinx)zx.sinx—jsinx+cosx+C
2 .
jx .sin xdx

Subst : u=x> —>du=2x.dx

dv=sinx dx— v=-cos x
sz .sin xdx = sz d(—cosx)=—x.cosx— j— cos x.2xdx
=—x’.cosx+2 j x.cos xdx (dari contoh 4)

= —x’.cosx+2(x.sinx+cosx)+C

=—x?.cosx+2x.sinx+2cosx+C
jex.sinxdx

Subst:u=¢* >du=¢".dx
dv=sinxdx— v=-cos x

Iex.sin xdx = je".d(— COS X) =—e".CoS X —I— cos x.e*dx

= —ex.cosx+je’“.cosxdx

= —ex.cosx+je’“.d(sinx) = —e’“.cosx+e’“.sinx—je’“.sin dx
ZJe’“.sinxdx =—e".cosx+e".sinx

jex.sinxdx =1/2(—e".cosx +e.sinx) + C



INTEGRAL TERTENTU

Notasi :

b
.f f(x)dx — dibaca integral tertentu dari f(x) terhadap x, dari x =a sampai x=b.

Teorema (Teorema Dasar Kalkulus)
Jika f(x) kontinu dalam interval [a, b] dan jika F(x) adalah hasil integral tentu dari f(x),

maka :

[jf(x)dx =[F)], = F) - F(a)
Sifat-sifat integral tertentu :
1) j f(x)dx=0
2) if(x)dx - —If(x)dx
3) [jc f(x)dx = c[j 7(x)
4) i[f(x) + g(x)dx = jf(x)dxi ig(x)dx

5) j F(x)dx+ j F(x)dx = j F(x)dx, dengan a <b <c

Contoh-contoh :

5 5
1) J.xdx:[%xz} =1/2(5) =1/2(0)> =25/2

0 0



2) j(x2+1)dx=Bx3+x} =[1/3.2)* +2]-[1/3.())* +1]=10/3
3) T3.sinxdx=[—3cosx]g =3(-1)+3(1)=3+3=6

0 2 2
4) j (3x> —2x+3)dx + j (3x? = 2x ++3)dx = j(3x2 —2x +3)dx
-1 0 -1

= [¥* —x? +3x], =[27-9+9]-[-1-1-3]=27+5=32

4
5) jx\/x2+9dx — subst : u x* + 9 — du=2x dx
0

— Ixxfxz +9dx = ju1/2.1/2du =1/22/34¥*)+C=1/3u*"* +C

=13 +9*+C

4
— [xx® +9dx = [1/3(* +9)* ] =125/3-27/3=98/3
0

6) [Vx’x(2x+D)dx

subst :u=x2+x—>du=(2x+1)dx
Batas :x=0—u=2

x=1—-u=2
— J.\/x +x(2x +1)dx —J. Y2y = [3/2]

=2/3[2+/2 - 0]
=4/3. 2

7) j x+1
o (x? +2x+6)

subst :u=x2+2x+6 >du=(x+1)dx
Batas :x=0—>u=6

x=1—>u=9

1 ° ’
—)I . x+1 :J'u—2=|:_llj| :_i_(__lj:i
Y (P 42046 ) 2ulg 18 \12) 36



