INTEGRALE ( bac scientifigue ) Mr. EATNASSI BECHIR

EXO. N°4: ( ENONCE )

Calculer les intégrales suivantes :
1°/ Au moyen d’une primitive :

2 1
al 1=[ (@e+x-2)ax b/ 1=

(1-e™)dx ¢/ Izjzcos(t).(sint)sdt
1 0

0

o n 3 2
d/I:I4tg(x)dx e/ |:J'4t92(x)dx f/I:j 1 gx gll=jmdt
0 0 2 X.In(x) 1t

hi 1= j 45in(2x).cos(2x) dx ; i/ |= j Yeost) dx /1= J' 25in(2x).cos(3x) dx
0 0 0

2°/ A l'aide d’une intégration par parties :

T 1 2
al I:J.Zt.sin(t)dt : b/I:J. te 2tdt cllzj In(x) dx
0 0 1

2 T
d/ |=I xIn(x)dx e/ I:J.4t.(1+tgzt)dt
1

0
3°/ A l'aide d’'une double intégration par parties :

1 i
al 1= J' (3x2-2x+1)eX dx et L:I 2 2 sin(t) dt
0 0

T
b/ Calculer | = I sin(2x).e2Xdx et J= j cos(2x).e 2% dx
0

0

T TC
Déduire H =I sin?(x)eXdx et K= I cos®(x).e~2Xdx
0 0
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EXO. N°4: (SOLUTION)

2
1°/a/ I=I2(3x2+x—2) dx=[x3+lx2—2x} =(8+2—4)—(—1+l+2)=g
-1 2 4 2 2
1 -2
b/ I:r(l—e‘zx)dx:[x+le‘zx} :(1+le‘2j—(0+lj=1+e
0 2 0 2 2 2

¢/ 1=[Zcos(t).(sint)’dt = [2u'(0).(u(v)’dt  avec u(t)=sin(t
_|1 6 g_ 1. 6 g_l
—[6(u(t)) l) —[6(sm(t)) }0 =3

d /1= [#tg0adx=[+ M g - [E8 ) gy avec u() = cos(x)
0 0 cos(x) o u(x)

=—[In|u(x)|]o% =—[In(cosx)]§ =—In(€} = In(\/§) =%In(2).

e/ 1= [1g70x) dx = [} (1+16209) 1] dx= [ (1+ 12()) ox [* dx =[tg()]s L2

1
1= L ax= X dx= [P gy Avee u(x) = In(x)
2 x.In(x) 2 In(x) 2 u(x)

=[] 1nG) | T, =1n( 12)

g/ |=j12@ dt=[Fn(t) dt=[u®u dt Avec u(®=In(t)

[oor] o] -0

h/ 1= [#sin(2x).cos(2x) dx -1 [[#sin(4x) dx :%[—%cos(4x)f . E[(Z)_(_Zﬂ -1

i/ I:J'OZcos“(x) dx

2 1+2c0s(2x) +(cos(2x) )’
2 4
1+ co(4x)
_1. cos(2x) N 2 _1. cos(2x) N 1+cos(4x) _3 N cos(2x) N cos(4x)
4 2 4 4 2 8 8 2 8
Donc: |I= IZ§+ cos(2x) + cos(4x) dx = Fx +lsin(2x) +isin(4x)}4 _3r,1
°8 2 8 4 32 o 32 4

0

s 5L (sin(5x) —sin x) dx | ~€05(6X) :_2
il I_jo sin(2x).cos(3x) dx_I0 2(sm(5x) sinx) dx 2[ c +cos(x)} c

Ona: sin(a+b)=sina.cosb+cosa.sinb et sin(a—b)=sina.cosb—cosa.sinb

D’ou : cosa.sinb = %(sin(a+ b)—sin(a—b))
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2°lal | zjft.sin(t) dt On pose : {u(t) =t {U =1

v'(t) =sin(t) v(t) = —cos(t)

| = _[0g tsin(t) dt =[-t cos(t)]§ + IOZ cos(t)dt =0+ [sin(t)]og -1

_ u'(t)=1
b/l :J‘Olt.efztdt On pose : {\ng(tt))_:tezt = {V(t) — _le—Zt
2

! -2
| = Ilt.e‘z‘dt -|-1 t.e‘2t I etdt=—lte?p | Lol __lgo 1lg2 1 _1-387
0 2 20 T2l 2 L2 a4 T4 s

' 1
c/ I:IZIn(x) dx On pose : {u(x) Log(x) _, Ju (X):;
! vi(x) = v(t) =x
1= ["In(x) dx =[x YT, - [ dx =2In(2) ~(2-1) = -1+ 2In(2)
(x) = £
d/ Izjlzx.ln(x) dx On pose : {“P‘)='”(X) = {u ) 1X

Vi(x)=x V() =5
I =_[12x.ln(x) dx =Bx2.ln(x)}2 —%J.lzx dx

=2.In(2)—%[%x2I _ 2.In(2)—%(2—%): 2.In(2)—%

2 ) )=t '(t) =1
el I= .[ 1+tgt On pose : {iJ/((t)):ngz(t) = {\u/é)): tg(t)

~[tag (1) - [*to(t ).dtzg_[m(cos(t))]gzg_%.ln(z)

u(x) =3x2—-2x+1 u'(x) =6x-2
v'(x) = e = {v(t) —eX

|=[(3x2-2x+1)e* | ~ [ (6x~2)e¥dx =2e -1~

u(x)=6x-2 u'(x)=6
vix)=eX {v(x) =eX

3/ al * I:IO(SXZ—ZX +1).ex dx Onpose: {

1 X
Avec J:L(GX—Z).e dx Calculons J : On pose :

Dot J:[(6x—2)e>‘]2—ejjexdx=4e+2—6[ex]:=4e+2—6(e—1)=8—2e
Donc: I=2e-1-J=2e-1-(8-2e)=4e-9

u'(t)=2t

* L= jftz.sin(t) dt  On pose:{ugt):tz- = {v(t)=—COS(t)

v'(t) =sint

ff ©2.sin(t) dt =t cos(t)]§ +2 jf t.cos(t) dt =0+2 j 2t,cos(t) dt = 2]

u(t) =t {u 't)=1

Avec J:_[OE t.cos(t)dt CalculonsJ: On pose : {v () = cos(t) v(t) = sin(t)

)=[tsin()]; - [Zsin(dt =g—[—cos(x)]§ -2

Donc : L=2..]:2(§— j:n’—Z
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—si (x) = 2c0s (2
b/ * 1= sin(2x)e" > dx  Onpose: {U(x)—sngX) N {U (x) =2cos(2x)

vi(x)=e" X V(X) = —%e_ 2X

= [—%e‘ 2X sin (ZX)}O +J'0ne‘2x.cos(2x)dx :Ione_zx.cos(Zx)dx =

_ '(X) =-2sin(2
On pose - {U(X)—COS(ZX) - {U (x) ==2sin(2x)

v'i(x) =g~ %X v(X) = —%.e

l=J= J':e_zx.cos(zx)dx =[—%e‘2x COS(ZX)} —re‘zx.sin(ZX)dx:_l —2n, 1

g 0 2 2
—271
o 2=—tg2m, 1 o _1=¢
2 2 4
—27
* J= Ie .cos( x=|=1_e
4
n —271
* H+K = Ie sm2( )+ cos?2 (x dx je_zxdx [ 1e—2x} _l-e ™
2 0 2
*K—H= Ie (cos2(x)—sin2(x)) dx = [ e~ **.cos(2x) i =3 —1=€°"
0 ' 4
—27 27
- 5 & = ILenrésulte: K== et K=
1_e 27 1_e 27 8
K—H= K-H=2=%
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