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Questions de cours

Q@ Soit f une)fonction continue sur un intervalle I, a € I, et
g X / f(t) dt. Que vaut g’(x)?

a
@ Soit f une fonction continue sur un intervalle [a, b].

a Que vaut la valeur moyenne de f sur [a, b] ?
b Donner la formule de I'inégalité de la moyenne.

@ Soit f une fonction continue sur un intervalle [a, b]. Que peut-on

/ab f(t)dt

@ Soit f une fonction continue sur R et T périodique.

écrire a propos de ?

a+T .
Compléter ;/ £(t) dt:/ £(t) dt:/ £(t) dt.
0 T/2

a =T/
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Exercice 2

Exercice 2

Calculer les intégrales et primitives suivantes (reconnaitre des dérivées) :

3 2 5 o 1
4x —2—
A:/ (%4_‘/_5; dx B:/ de C:/ (2x+3)(x?+3x—5)3dx
N 1 0

x4

1
3x X
D= [ 431 dt E= | ——— dx F= —— dx
/ (2 +2) o VaxZ+3

1 1 /4
G:/X\/x2+3dx H:/ 3—X2dx I:/ tan x dx
0 o (x*+2) x

/3
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Exercice 2 suite

Q
3 3 3
3 VJx 1 2 1
A: _— —_— = |—5— _———_—
/1 <X2 * x5) dx [ 3X]1+{ 7x7/2:|1
1 2 ! 2 2 !
= 3(2-—1)-2(3 2-1)=2+2_%372
3(3 ) 7(3 ) +t7-38
6 2 -1 16 2
== -33%3 =— - ~2,28.
7 7 7 189V3
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Exercice 2 suite

Qo
3 3 3
3 X 1 2 1
A: —_— = = —37 _———
/1<X2+X5) ) [ X]1+{ 7X7/2L
1 ) ! 2 2!
= 3(2-—1)-2(3 2-1)=2+2_%372
(371306 J=2+37-38
16 116 2
:——73 V3= - ~ 2,28.
7 7 189V/3
o
2 2 2
3x2 4+ 4x — 2 — /X -3 -2 2 21
B= dx = |— + —
/1 x4 x + 2 33t 5en 1
31 1 21 2 2
= 4 4+ (=3-24Z4=
2 2T tEme (3 +3+5)

2 2 1 1 121 1
=3 -4 4 =4~ ~209.
3 5 12 1042 60 102
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Exercice 2 suite

1 1 1
(2x 4 3)(x* +3x —5)3 dx = [Z(X2 +3x —5)*

(143 -5) — (-5)") = (-1 ~ (-5)") = - = ~156.

a
|
-P\'—‘C\
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Exercice 2 suite

1 1 1
(2x 4 3)(x* +3x —5)3 dx = [Z(X2 +3x —5)*

(143 -5) — (-5)") = (-1 ~ (-5)") = - = ~156.

a
Il
-P\'—‘C\

4
(D] D:/4e3f—1 dt = §e3f—1+kou k € R.
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Exercice 2 suite

1 1 1
(2x 4 3)(x* +3x —5)3 dx = [Z(X2 +3x —5)*

(1+3-5) ~ (-5)) = (1)~ (-5)) =~ 2¢ = 156

a
Il
-P\'—‘C\

4
Q D:/4e3f—1 dt = §e3f—1+kou k €R.

B 3x 3 5 3 2 N
e E_/mdx—2ln(|x +2))+ k=503 +2) + kol ke R
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Exercice 2 suite

1 1 1
(2x 4 3)(x* +3x —5)3 dx = [Z(X2 +3x —5)*

(1435~ (-5)) = (-1)* ~ (-5)) = ~ 2" = 156,

a
Il
-P\'—‘C\

4
Qo D:/4e3f—1 dt = §e3f—1+kou k eR.

3 3 3
o E:/(ixdx:Eln(|x2+2|)+k:fln(x2+2)+kof1keR.

@ r-

X2—|—2) 2

1 % 1 g
X dx== 4X2+3} = -(vV7-+3)~0,23.
/0\/4X2+3 {4 0 4( )
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Exercice 2 suite

o
1 1 3]t 1
G—/X\/)Tde—{g(x2+3)/} 25(43/2*33/2)
0 0
1
:5(4\/21_3\@):2_@:0,93.
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Exercice 2 suite

o
1 1 3]t 1
G—/X\/)Tde—{g(x2+3)/} 25(43/2*33/2)
0 0
1
:5(4\/21_3\@):2_@:0,93.

1 1
0 (x2+2) 2x2+2], 4
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Exercice 2 suite

o
! 1 52t 1
G:/ x\V/x2+3dx = {3 (x* +3) /} :5(43/%33/2)
0 0
1 8
:5(4\/1—3\@):5—@:0,93.
1 1
1 1
o (x2+2) 2x2+2], 4
o
/4 /4 /4
/:/ tan x dX:—/ SNX e = — In | cos(x)|
/3 n/3 COSX /3
1
/3 D) In2
=1l =hh|—=|=-——=~-0,35
[n|cos(x)|L/4 n 7 5 ,
2
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Exercice 3

Exercice 3

Calculer les intégrales et primitives suivantes en utilisant une ou plusieurs
intégrations par parties :

A= /7r xsin(3x) dx  B(x) = /xln(x) dx

—T

In3
C :/ (x —1)e > dx D(x) = /x22x dx
0
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Exercice 3 suite

Par intégration par parties, on obtient :

Q

A= / xsin(3x) dx xroxsinG) paire 2/ xsin(3x) dx
0

— cos(3x)

LPP:u(x) =x, u(x) =1; v/(x) =sin(3x), v(x) = 3

2 ([— %BX)K—F ;/Oﬂcos(3x) dx)

2T 2T

T 1 7f
2<3+ [gsm(?)x)}()) = ?+07?72’09.
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Exercice 3 suite

Par intégration par parties, on obtient :

Q

A= / xsin(3x) dx xroxsinG) paire 2/ xsin(3x) dx
- 0
— cos(3x)

LPP:u(x) =x, u(x) =1; v/(x) =sin(3x), v(x) = 3

[ )

2T 2T

T 1 7f
2<3+ [gsm(?)x)}()) = ?+07?72’09.

2
@ IPP:ux)=In(x), v (x)= 1; VI(x) = x, v(x) = x

2] X 1 X22Inx x?

X~ Inx N
Bf/xln(x)dxf 5 fi/xdxf 5 fIJrkoukER.

MATH103_MISPI 8 /16



Exercice 3 suite

Q@ PP u(x)=(x—1),d(x)=1; v(x) =e >, v(x) =

In3 _ _2x1In3 In3
C= (x —1)e ™ dx = [— &} + 1 e~ ¥ dx
0 2 0 2 Jo

1/In3—-1 1 1 In3 In3+8 1.1
=_= )4+ -Ze®>| =——"F——-2(=-1
2( 2 +>+2[ 2¢ L s alg Y

_ In3+8 2 (In3 2)

18 +9

22 ~ —0,28.
18 o
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Exercice 3 suite

Q@ PP u(x)=(x—1),d(x)=1; v(x) =e >, v(x) =

In3 _ _2x1In3 In3
C= (x —1)e ™ dx = [— &} + 1 e~ ¥ dx
0 2 0 2 Jo

1/In3—-1 1 1 In3 In3+8 1.1
=_= )4+ -Ze®>| =——"F——-2(=-1
( +>+2{ ° } 2o~

2\ 2 o 18
In34+8 2 In3 2
_ 2_ 2) ~ —0,28.
5= (15 7o)
2X
Q@ PP u(x)=x%, u/(x) =2x; V/(x) =2°, v(x) =
In(2)
2>< 2 2 X
D(x) 2% dx = x*— — — [ x2% dx
In2  In2
PP s u(x) = x, o/ () = 15 v/ = 2%, V) =
=X X) = vV iX)= =
o In(2)

2% 2 2X 1
=x>"— - = [x—= - — [ 2¢dx
In2 In2 In2 In2

2% 5 2 2
— - — k k € R.
In2 (X In2X+|n 2>+ ou
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Exercice 4

Exercice 4

2
@ Soit a> 0, a# 1. Calculer A:/ at dt.
0

2
@ Calculer B :/ v/ |x — 1] dx (indication : |1 — x| = ... si...).
0

QC:/In—de D:/ L o E:/len(x)dx
X xInx

: w/2
= / sin(x) dx G= / (cos(t))3 dt. (indication : on pourra
0

cos®(x)
exprimer (cos t)* en fonction de cos(3t) et de cos(t)).
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Exercice 4 suite

at

2
(n) Soita>0,a;£1.A:/ atdt:[—
0

r a?—1

Inalo Ina
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Exercice 4 suite

at

2
(n) Soita>0,a;£1.A:/ atdt:[—

0 Ina
(&

2 22-1
}o_ Ina ~

2 1 2
BZ/\/|X*1|dX:/\/17XdX+/ Vx —1dx
0 0 1

2 2 4

=3[0+ Sl = 5
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Exercice 4 suite

at

2 2
. _ t g — =
Q Sonta>0,a;£1.A—/0 a dt_[lna}o
o

aZ-1
Ina

2 1 2
:/de:/\/lfxder/ vx —1dx
0 0 1

2o S

1

@ C= /Infxdx—fln(x) + kot k € R.
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Exercice 4 suite

at

2 2 32_1
i ].A: t = —_— =
Q Soita>0,a# /Oa dt [Ina}o
(&

Ina

2 1 2
:/ Vix =1 dx:/ \/1fxdx+/ Vx —1dx
0 0 1

2o S

Q@ C= /In—xdx_fln(x) + kol keR.

1
Q Df/ - dx:|n||n(x)\+koﬂk€R
x
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Exercice 4 suite

2 [ 2
Q Soita>0,a;£1.A:/ atdt:[a—} -2 1.
0 Inalo Ina
o
2 1 2
:/ \/|X*1|dX:/ \/1fxdx+/ Vx —1dx
0 0 1
B PR Ve T VN VY R
=—3la—0] 3l =5
Q@ C= /'"X fln(x)—i—koﬁke]R.
1
Qo Df/ - dx—|n||n(x)\+kouk€R
X
Q E:/x2|n(x)dx’P:P%x%n(x)—% x2dx:%x3|n(x)—%x3+koﬂ

k e R.
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Exercice 4 suite

2 t 42 2_1
Q Soita>0,a;«é1.A:/ atdt:[a—} -2 )
0 Inalo Ina
o
2 1 2
:/\/|X71|dX:/\/17XdX+/ Vx —1dx
0 0 1
_ 2 321 | 2 322 _ 4
N 3[(1 x) ]0+3[(X b }173'
Q@ C= /'"X fln(x) + kol keR.
Qo Di/xll dx =In|In(x)| + k ol k € R.
Q@ E= /x2|n(x) dx ’P:P%x3ln(x) —% x? dx = %x3|n(x) - %xg’—l—k ol
keR.
sin(x) 1 1 .
F= dx=>-—7+kolkeR.
° /cos5(x) T cos“(x)Jr ouKe
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Exercice 4 suite

Q 6= / cos( * dt. On commence par linéariser (cos(t))3. On a

it —it\ 3 _. « 1 3 3
(cos(t))3 = (e+2e> Blrgme § Z <k> e'kte_’(?’ k)t_ On obtient :
k=0
1 —3it 3 —it 3 it 3it t t
(cos(t))3 _ Ze + 3e 2+ et +e¥t <cos£(13 ) + 3CC;S( )) Ainsi

“/2 cos(3t) 3cos(t) sin(3t)  3sin(t)17/2
= < )dt_[ 2 4 }o
_l’_

1
12

-P\OJ

12 3
(On a aussi

1
cos® = cos? - cos = (1 — sin?) cos = cos — cossin® = sin’ —(= -sin®)’.)
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Exercice 5

Exercice 5
Calculer les intégrales et primitives suivantes en utilisant le changement de

variable indiqué :

1 26X "
—/0 mdx (t=¢€)
B= / (v =t?)
/md (t=(03-x))

D(x):/\/2X=+1dx (t=+v2x+1) |
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Exercice 5 suite

1

2e* dt

Q A:/ de.Onposet:exoux:lntdoncdx:—.Doﬂ
o € +eX t

[ 2t dt ¢ 2t B 2 B 2
A_/1 t+1t_/1 dt—[ln(t +1)} =In(l+e€°) —In2.

e
t2+1 1
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Exercice 5 suite

1

2e* dt

Q A:/ de.Onposet:exoux:lntdoncdx:—.Doﬂ
o € +eX t

€ 2t dt € 2t e
A= — = dt:[l t2 1} =In(1+€*) —1In2.
/1t+1f /1t2+1 (e + 1] =In(l+e)—1n

2
d
Q B :/ t3et’ dt. On pose v = t? ou t = /v donc dt = Y Dou
1 2\/v

52/14 (ﬁ)3e"2c\lk:;/l4ve"dv ’P:P;([Wv]‘l‘_/fewo
:;(4e4—e— [evm :%(4e4—e—(e4—e)):§e.
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Exercice 5 suite

3
G C(X) = /m dx. On pose t =3 — x donc dt = —dx. D'ou

3 3 dt 3
= —_—— = —— = —— k
C(x) /2t2+2( dt) 2/t2+1 2arctant—i—

= g arctan(x — 3) + k

avec k € R.
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Exercice 5 suite

3
e C(X) = /m dx. On pose t =3 — x donc dt = —dx. D'ou

3 3 dt 3
= —_—— = —— = —— k
C(x) /2t2+2( dt) 2/t2+1 2arctant—i—

= g arctan(x — 3) + k

avec k € R.
2 1
Q D(x) :/\/ﬁ dx. On pose t = v/2x + 1 ou x = 5(1.“2 — 1) donc
dx =t dt. D'ou

1
—(t? - 1)? 5
D(x):/%tdtz%/(tz—l)zdtzl(t —gt3+t)+k

4
V2x+1 (1 2
:T<5(2x+1)23(2x+1)+1>+koﬁk€R
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Exercice 5 suite

Q@ (suite)
Vv2x+1(4 , 8 8
D(x)=—— | =x"— — — k
(x) 7 3" Tttt
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