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RESOLUCAO DE INTEGRAIS POR SUBSTITUICAO

a) J‘sec2 5xdx

Resolucao
_ " _du _du _ _1
Fazemossx=u = (5x) =— = 5=— = 5dx=du = dx==du
dx dx 5
Logo:

jsetf 5xdx:jse€uD1:du:lJ'se€u du:ltgu+c
5 5 5

Voltandou parax, temos:jse& 5xdx= %tg 5x)+c

b) J'ctg xdx
Resolucao

CosX .
Observe quetgx =—— , assim temos que:
senx

CoSsX 1
J'ctgxdx:J' dx = [—— cosx dx
senx senx
' du du
Agora fazemosserx=u = (senx) =— = cosx:d— = cosxdx=du
X
E finalmente:
cosX
J'ctgxdxzj' dx= [—1cosx dx= du In|u|+c=In[senX+c
senx senx
3
X*—6X+5
C) j—dx
Resolucao

j%dx:j(x—;—%+§jdx J'[x —6+ ijd

5 1. %
jx dx—6jdx+5j'—dx———6x+5ln| x|+c
X 3
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d) J'\/ax—b dx
Resolucéao
Fazendoax-b=u = (ax—b)'=% 5 a= o adx=du = dx=1du
dx dx a

1 3
1 2" 2
j\/ax—bdx=J'\/Uldu:1ju2du:1E-5J—+c:EEV—+c:
a a al, a 3
2 2
R S 2 4lu* o= 2 Jlax-)®
== 3mZ+c +Cc= (ax—b)® +c

e) jsenxllosx dx

Resolugéo
— " _du _du _
Fazemosserx=u = (serx) ™ = COSX—d— = cosxdx=du
X X
1+1 2 2
jsenxllosx dx:Iudu: I R 21 S SerFXJrC
1+1 2 2 2
X
f dx
) J-1+x2
Resolugéo
xdx

Observe quej‘lJrX)<2 dx = J'1+ x2

Fazenddl+x* =u = (1+x2) =L o= S oxdx=du =
dx dx
xdx=1du
2
Logo:

J‘:H-XX2 d)(:J'l-'-:l-X2 de:I%%du:%j%du=%|n|u|+0=%|n‘l+ X2‘+C

X
d

9 J‘1+x“ X

Resolucéao

Observe quej X dx:I ! xdx=j; xadx

1+ x* 1+x* 1+(x%)?
Fazendox’ =u = (xz) ~du 2x=% o oxdx=du o xdx=1du
dx dx 2

du=

Dlduzlj‘

Dalj i S adx= j1+x dx=IdeX=j1+uz 2 2

1+u?

:%arctg u+c=%arctg (x*)+c
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et
h) | Lo it
Resolucao

e 1
Observe que{m dt = j1+ &) e'dt

" _du ¢ _du

Dai, fazemose' =u = (e‘) 5 - fTq 2 e'dt =du

. e 1 1
Assim: dt = edt=|——du=arctgu+c=arctg (e') +c
J-1+82t J-1+(et)2 ~[1+u2 9 g(e)

. secx|[t x
i) j 9

J1-secd x

Resolucao

Observe que
jsecx (tg X 4

V1-sec x jx/l—se& X \1- (secx)?

Fazendose(x=u = (se0x) :% = secx g x:% =
X X

secx[dg x dx= j secx [dg x dx

secx[tg xdx=du

Assim, temos que:
J- secx[tg x

1
SEXOX = [
J1-secd x J-xll—secfl X

1
j \/_2 du=arc senu+c =arc sen(secx) +c
1-u

secx[ig x dx= I secx[g x dx=

1
\1-(secx)?

) jaSde
Resolucéao
Fazendobx=u = (5x)'=% 5> 5= o sgx=du > dx=1du
dx dx 5
J'asxdx J'a D13du——J'a du=1pd lE—I—+c
Ina 5 In(5x)
K) jaxcexax
Resolucao

Observe que
jax Eexdx=j(aEE)xdx
Note que agora, faremos apersd® = A e desta forma, ndo estamos mudando a variavel.

X X —_ X — X — A — (ae)x
ja & dx—J'(aEe‘e) dx_jA dx =~ " (@9

X
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) J' CosX+ senx

ser®x
Resolucao
.+ COSX+senx COSX  senx COSX 1
Veja | ———————dx= + dx = + dx
: j serrx J-(serf’x sen”xj J-(serf’x senzxj

2
Note ainda qu\, ( L ] = (cscx)2 =csc X
nzx senx

COSX + senx COSX . Senx COSX 1
Logo: | —————dx= + dx = dx =
J j serx J‘(ser?x ser?xj J‘(ser?x serij

:J'(COSX +csc xjdx:j COSX3 dx+jcsc?xdxz
ser'x (senx)

~ COSX dx+J‘csc2 x dx

- I (senx)

Vamos resolver a primeira integreﬁl: 5 Cosx dx e para isso devemos fazer

!

du
serx=u = (senx) = = cosx=— = cosxdx=du

dx dx
1 3 u?
Dondej cosxdx=j—3duzju du=——+c=-—5+c=
senx) u -2 2u
1 ro=- 1 ‘e
2(senx)? 2serfx
E agora a segunda integral qu§@€ xdx=-ctgx+c
E finalmente as duas juntas:
—— __cosxdx+ |cs@ xdx=— —ctg x+c
J-(senx)3 I 2serfx J
m dx
) I 1+4x?
Resolucao
1 1
Observe qu dx=|—F——dx
g qu+4 2 I1+(2x)2
Fazemo2x=u = (2x) AU 5 AU odk=du o dx=tdu
d>< dx 2

:J' 1 ldu—1 1 du=

Agora temos ==
g I 1+u? 2 271+u?

_J' X
1+4x° 1+ (2x)

:%arctg u+c:%arctg (2x)+c
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n) jcos[gj Giz dx
X) X

p)

Resolucéao
jcos(éj E—Il2 dx = j cos(3x ) [k %dx
X) X

_du = —3x‘2:% = -3x2dx=du
dx dx

-3x%dx=du (-1) = 3x7Pdx=-du = x‘zdx:—%du

Agora fazemosx* =u = (3x*)

E finalmentej cos(ﬁj E—Ilzdx = jcos(3x X ?dx = jcosu Eﬁ—lduj =
X) X 3

= —}.[cosu du=-Lsenu+c=-1 sen(3x ‘1)+ c=-1 sen(ﬁj +C
3 3 3 3 X

jtgzx dx
Resolucao

Observe queg®x =

serfx _1-cos’x_ 1 cosx _( 1 ? B )

= = - = -1=(secx)” -1
coSX COSX COS X COS X |COSX
Ou sejatg®x = sec x— 1 logo:

jtgzx dx:J'(sec2 x—1) dx:J'seczxdx—J'dx:tg X—X+C

j(tg 6 +ctg 6)? do

Resolucao
Observe que:

(tg 8+ctg 8)* =tg?0 + 2 g O [ttg B + ctg?O =tgze+2EﬂgeEtli+ctgze =

=tg°0+2+ctg’0 =tg® +1+1+ctg’0 =sec B+csc 0
_ Y
sec?0 csc2 0

Logo, temos que}'(tg 8+ctgB)® do = J'(setf B8+csc 0) do = jse& 0 d9+J'csc2 0do=
tg 0+ (-ctgB)+c=tgO-ctgb+c
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a) J-1+senx
X — COSX
Resolucéao

Fazemosx—-cosx=u = (x—cosx)':% > 1—(—senx)=% N
X X

1+senx:% = (L+senx)dx=du
X

Agora, temos que
J-1+ senx =

1
d —j—(l+senx)dx:j—du:In|u|+c=|n|x—cosx +C
X — COSX X — COSX u

j senx

\1- COSX

Resolucao

Fazemosl-cosx=u = (1—cosx)’=% = O—(—senx)=% =
X X

du
senx = d_ = senxdx=du
X

enx 1 1
Agora temos qu dx= senxdx=|—=du=
EL/l—cosx L/l—cosx IJG
N 1
1 2 2 1
j—ldu:ju 2du= ul +C=UT+C=E@12+C 2B/G+C 2,/1-cosx+c
2 2
e +2
S dt
) jet + 2t
Resolucao
Observe que{ ¢ +2 :J' L [{e' +2)dt
e +2t e +2t

Agora fazemos' +2t =u = (€' +2t)—% = ¢ 2—% = (e'+2)dt=du

t
Efinalmentej(;:;tdt:jet J1r2tEQet +2)dt:J'%du=In|u|+c:In‘et +2t‘+c
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t dx
) J-xEﬂnx
Resolucao
Observe que podemos fazj‘eé dx = J‘i E—%dx
xn x In x x
E fazemos aindén x=u = (Inx)-% = 1:% = 1dx:du
dx X dx X
J' dx = —B¥dx Ildu=In|u|+c:In|Inx|+c
xn x In X x u
3
u) |————=dx
: j(1+\/§)E{Tx
Resolucao
3 1 1
Note que| —————= dx=3| —= = dx
el e I
1 ’ 1 1
Fazemos++/X=u = |1+Xx2 :% = ED@ 1:@ = ED( 2:% =
dx 2 dx 2 X
1 1 1 1 1
—F—dx=du > =[E—=dx=du > ——=dx=2du
2 Xg 2 x Jx
Logo dx=3| ——= E—I—dx 3= D?du 32 du 6 du—

:6In|u|+c:6ln‘1+\/;‘+c

V) j 3x* +1[xdx

Resolucao

Fazendo3x®*+1=u = (3x*+1) —% = 6x=% = 6xdx=du = xdx:%du
X X

Agora
1 3
1 P 2 3
j\/3x2+1D<dx:J'\/Ulduziju2du:£d“l—+c:£EV—+c:£Ggm2+c=
6 6 61, 6 3 6 3
2

2
=1—28%/F+c:%\/ﬁ+c:%w/(3x2+1)3 +C
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j 2+3X

V1+4x+3x?

Resolucao

Fazenddl+4x+3x* =u = (1+4x+3x2)'=% = 4+6x:% =
X X

2(2+3x)—— S 22+3dx=du o (2+3x)dx=1du
dx
2+3x

dx =
\/1+4x+3x '[\/1+ 4x+3x
1

1 1
—J'—du——ju 2du Eli c= E—H—+c:—§m2+c:u2+c:
2 1 1 21
u2 _5+1

u+c=+1+4x+3x* +c

Agora temos quql (2+3x) dx= J' 1 Gl—du—

2

jsecx dx

Resolucéao
Aqui precisamos fazer um pequeno artificio

jsecx dX—J-secx secx+1g x dx—jsec'2 X +secxg x dx
Secx+1g X secx +tg x

Agora fazemose(x+tg x=u = (secx+tg x)' =% = (secx)' +(tg x)' —%
X X

secx [g x+se€x=% = (secx[g x+sec x) dx=du
X

. X+tg X X+ X g X
Eflnalmentej'secxdx:jsecx secx+ig X dx:jseé Secxg dx=
secx+tg X secx+tg x
:I;(SeéxﬂLseCX[ﬂgX)dX=.[1du=|n|u|+c=|n|secx+tgx|+c
secx +tg x u
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