Primitives par substitution ou changement de variables ; énoncés

posert=f(x) = % =f'(X) & dt =f'(x).dx

1._|. X dx

NT + X2

COSX
sin®x

3I s dx

N5+ x?

sinx
cos’ x

dx

5. I(x +1).cos(x2+ 2x —5)dx

6. J‘\/&dx

7. _[(x +4).sin(x2 +8x —5)dx

X
8. | ——=dx
J.\/25—x2

arccos X
0

V1- x2

10. J' arcsin X

V1- x2

5X
11 | a3 dx

12. [(2x+3)sin(2x2+6x —5)dx

X
13. | ———dx
I\/9 —3x2

arctgx
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15. I\/9—x2dx

2x -1
16. d
-[x(x—l) X

18 .[d—x
" J tgx +sin x

19. -[x(xl—l) dx
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Primitives par substitution ou changement de variables : corrigés

posert=f(x) = 3—:( =f'(x) & dt =f"(x).dx

1. P=] X dx
\/7+x2
dt
Posons t = 7+x2 dt = 2x.dx <:>dx:2—
X
12
P=JS—X.E:§jt_V2dt=§t—+C:5\/¥+C=5\/7+x2+C
Y2 2x 2 212
COS X
2. P=[——dx
sin® x
. dt
Posons t = sinx dt = cosx.dx < dX =—
COS X
-2
P=j$i:jt‘3.dt:t—+cz—i2+cz— 1 +C
3 cosx -2 2t 2sin? x
3. P=]—%_dx
\/5+x2
dt
Posons t = 5+x2 dt = 2x.dx <:>dx:2—
X
P—j7—x ﬂ—th‘]/zdt—ztl/—z+C—7\/f+c—7\/5+x2+C
t¥2 2x 2 21/2
sinXx
4. P=[—5—dx
cos” X
. dt
Posons t = cosx dt = -sinx.dx < dx = —
—sinx
. 2
1
P:jm d_t =—jt_3.dt=—t—+C=i+C: +C
3 —sinx -2 2t2 2¢0s? x
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5. P = J(x+1).cos(x2+ 2x — 5).dx

Posonst=x2+2x -5 dt = (2x +2)dx < dx = at
2(x+1)
P=[(x+1).cost. at :lfcost.dtzl.sinHC: 1sin(x"‘+2x—5)+C
2(x+1) 2 2 2
X
6.P= dx
I\/4—x2
dt
Posons t = 4-x2 dt =-2xdx < dx=——
—2X
12
P:ji.i:—ljt_l/z.dt=—£t—+C=—\/¥+C= —-V4-x2+C
Jt-2x 2 2°1/2
7. P =[(x+4).sin(x2 + 8x —5).dx
dt
Posonst=x2+8x—5 dt = (2x +8)dx < dx =
2(x +4)
P=[(x+4).sint. at :ljsint.dt:—l.cost+C=—icos(x2+8x—5)+c
2(x+4) 2 2 2
X
8.P=]———dx
I\/25—x2
dt
Posons t = 25-x2 dt = -2xdx < dx =—ox
—2X
P—ji i——ljt_]/2 dt——l t]/—ZJFC——\EJrC— —-v25-x2+C
Jt-2x 2 ' 2°1/2
9. F)=Iarccosxdx
1-x2
Posons t = arccos x dt = —=——dx < dx = —v1-x2.dt
V1-—x2
2 2
P= - [VI-x2)dt=—Jtdt=-14C=— 2 X, ¢
1-x2 2 2
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arcsin X

10. P= dx
I J1-x2
1
Posons t = arcsin x dt = dx < dx =+/1—x2.dt
\1—x2
t 12 arcsin 2x
P= Wl-x2Jdt=|tdt=—+C=——"—-+C
I\/1—x2 ( ) J 2 2
1. P=f—%
(x2-3)
dt
Posons t = x2-3 dt =2x.dx < dx=—
2X
-1
po XA S0 ST L 5 ¢
t2 2x 2 2 -1 2t
—— +C
2(x2-13)

12. P =J(2x + 3).sin(2x2 + 6x — 5).dx

Posons t = 2x2+6x-5 dt = (4x+6) dx < dx = _dt
2(2x+3)
P=[(2x +3).sin g dt 1jsin tdt= —Tcost+C
202x+3) 2 2

= _71cos(2x2+ 6x-5)+C

X
13. P =[———dx
/ V9 —3x2
dt
Posons t = 9-3x2 dt = (-6x) dx < dx = “ox
—6X

1

x dt -1. - . -1t2 ~1
P=[— ——=""Jt2dt=—-—+C=—4/t+C
jﬁ —6X 6I 6 1 3

2

=—%\/9—3x2 +C
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arctgx

14. j
1+x2

dx

Posons t = arctgx dt= ! dx < dx = 1+ x?)dt
1+x?

2
P=[—_(1+x9dt=L+C
1+ 2

2
_(arctgx) LC

2
15. P = [v9—x%dx
Posons x = 3sin t(<:> t = arcsin % te [—%%D dx =3 costdt

P =[+9-9sin?t.3.costdt = 3N9i1—sin2 t). cost.dt =9[ cos? t.dt

Formule :

X x 1 cosx
1+4COSX=2C05> = <> €052 = = = 4 ——

2 2 2

9 9 sin 2t
P=—[(l+cos2t)dt=—|t+ +C
o

Calculs :

> sin2t=2sintcost = 2.§cost

2
> sint+cos’t=1< c082t=1—sin2tc>coszt=1—%

/ 2
&> cost = 1—X—: cost>0carte —E,E
9 2 2
2
> sin2t:2.§.,/1—x—
3 9

2 2
P=g arcsin s + > [1—-*— +C=g arcsin§+xg—x +C
2 3 3 9 2 3 2
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2x1

16. P=| ( _1)
1
" sz—x

Posons t = x? —x dt = (2x —1)dx < dx =
2x -1

2x—1 dt
t

P=] _j— Int|+C

P=In‘x2—x‘+C
17. P:j L ax
‘\/l—Xzi
T T
Posons x =sin t[<:>t—arcsmx te[—z ED dx = cost dt

I:’=I;3Cost.dt:j costdt = j—dt_tgt+C

3
( /1—sin2t) cos”t cos® t

Calculs :

> tgt= sint X

cost cost
> sin2t+cos?t=1<>cost=y1—sint=y1-x>2 cost >0 car te[—g,ﬂ
> tgt=——
1-x2
X
P= +C
1-x2
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18.p=] =

tgx +sinx
2
Posons : t=tgi dt=(1+tgz§}1.dx<:>dt=1+t dX < dx = 2dt
2 2)2 1+1t2
Formules :
P 2.dt _5 dt

L-t2Ji+1t?)
= 211;:2 dt =%j(t‘1 ~ thit =1[In|t|—§J+C

] =2|
2f 2t 2t o\ 2t+2t3 + 2t —2t3
(1+t {142 +1+t2] (1+t {

2
X
tg? =
_L Intgi— 2iC
2 2
X
X tQZE
P==|Intg—-|———=|+C
2 2
19. P=j;dx
x(x—1)
Posons : t:XT_l(:x-l=x.t) dt:izdx<:>dx=x2dt
X
P=jix2dt=j%=ln|t|+c
X.X.t t
P=InX;1+C
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