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Automatisation et rétroaction

Outils de renforcement
par exercices différenciés
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1. Prends ton niveau

2. Plie sur le trait pour cacher
les solutions.
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4. A la fin du temps accordé,
compare tes réponses aux
solutions.
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5. Corrige tes erreurs et
analyse-les.

/4
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Math

Equations

3. Ecris les réponses dans un
cahier a coté, rien sur la
feuille!
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6. Prét pour le niveau suivant ?
Demande a passer un test.

Cofinanceé par le
programme Erasmus+
de I'Union européenne



medule T : équatiens duwtype X + b =C

avec naturels X+1=3

avec entiers Xx+3=1

avec fractions X+¥%=1

medule TT : équations dutype ax = b

avec naturels 3x=21

avec entiers -3x=21

avec fractions -4x =%

medule TTT : équations dutype X +b=couax=Db

avec entiers X-4=-8 3x=9
. 5x

avec fractions 2+Xx== 5= 12

medule TV : équations dutype ax + b = ¢

avec des entiers et sans parenthéses 8x-3=13

avec des entiers et parenthéses

4(x+5)=600ub5 (4x +3) =75

avec des fractions 3% 1 5=36
4
medule U : équatiens dutype ax + b = cx + d
avec des entiers et sans parenthéses X-7=-4x-2

avec des entiers et parenthéses

2(x-3)=-x+12

avec des fractions

11x
T-5=X+7

medule UT : équatiens complexes et v deus inconnues
complexes fractionnaires (4x-9) _ (9x+3)
3 4
deux inconnues par substitution simple 3x=-9
-8x+4y =0
deux inconnues par substitution ou combinaison 9x - 10y = 62
2x + 7y =23
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nin.1 : Résous les équations avec des naturels.

v+b=0¢

colonne 1 colonne 2 colonne 3 col1 col2 col3
x+17 =26 x+8=14 x+3=11 x=9 x=6 x=8
x+14=15 X+14=24 x+8=12 x=1 x=10 x=4
x+6=17 X+7=26 x+13 =21 x=11 x=19 x=8
X+1=6 x+9=18 x+9=15 x=9 x=9 x=6
x+11=14 X+3=11 x+4=11 x=3 x=8 x=7
x+10=13 X+17 =26 Xx+7=11 x=3 x=9 x=4
x+17=17 X+14=15 X-9=17 x=0 x=1 x=26
x+8=13 Xx+13=18 x-12=13 x=5 x=9 x=25
x+15=24 Xx+15=22 Xx+3=5 x=9 x=7 x=2
x+14=15 x+13=20 Xx+4=7 x=1 x=7 x=3
x+10=13 x-10=20 x+12=14 x=3 x=30 x=2
x-13=18 Xx+11 =11 x+7=13 x=31 x=0 x=6
x+11=14 x-3=6 x+9=23 x=3 x=9 x=14
x+13=17 x+8=20 X+8=16 x=4 x=12 x=8
X+6=13 x+3=9 X+23=27 x=7 x=6 x=4
x+2=10 x+4=8 X+15=25 X=8 x=4 x=10
x+1=5 x+13=17 Xx-1=9 x=4 x=4 x=10
x+13=16 x+13=18 X+16 =22 x=3 X=9 x=6
x-7=10 x-19=12 X+ 6 =256 x=17 x=33 x=50
x-16 =29 x+11=12 X+2=4 x=45 x=1 x=2
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nin.d : Résous les équations avec des entiers.

3

colonne 1 colonne 2 colonne 3
X+5=-7 X+14=-22 X+ 8 =41
X-4=-31 X-1=-2 Xx+12=12
x+8=12 X-6=6 X-21=9
x-8=19 x+18=4 x-1=-9
Xx+2=-18 x-2=-20 X+41=23
40-x=-18 x+10=14 x-1=8
X-22=-44 Xx+11=16 x-19=-4
x+12=-12 X +41=-41 x-3=-12
x+10=3 X-12=5 x+19=19
Xx+2=1 x+15=9 x-16=-10
x-16=19 Xx+4=7 x-19=-17
x-10=-20 x+1=-5 x+2=-10
X+8=2 Xx+10=7 x-1=8
X-4=-4 x+11=11 X-2=-4
X+12=21 X+3=7 Xx-18=-13
Xx+8=12 x-11=-19 x+1=12
Xx+2=-23 Xx+16=12 Xx+17=9
x+12=-8 x-5=12 x+19=25
x-2=3 x+3=-6 x-6=-10
Xx+4=-17 x+7=0 -X+9=21
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v+b=0c

col1 col2 col3
x=12 x=-36 | x=-33
x=27 x=-1 x=0
x=-4 x=12 x=30
x=-27 |x=-14 |x=8
x=-20 | x=18 x=18
x=58 x=-4 x=9
x=-22 |x=-5 x=15
x=-24 | x=82 x=-9
x=-7 x=17 x=0
x="1 x=-6 x=6
x=35 x=-3 x=2
x=-10 | x=-6 x=-12
x=-6 x=3 x=9
x==0 x=0 x=-2
x=-9 x=-4 x=95
x=-4 x=-8 x=11
x=25 x=-4 x=8
x=-20 | x=17 x=6
x=5 x=-9 x=-4
x=21 x=-7 x=-12




v+b=0¢

nir.3 : Résous les équations avec des fractions.

,Zg}

colonne 1 colonne 2 colonne 3 col1
24x=1 14-x=22 Zex=2 x=—

5 2 2 4 5
x+4=§ x+2=% x-‘I=_?1 x=%4
3—x=14—4 x-4=§ X-=-=4 X:_Tl

_4 N ¢ _1 =11
x+5—§ 3=x+ x+4—8 x=—3

- 24x=l 3 x= _1
X+-= 2+x—6 o7 X 5 x=—-
x—4=14—5 x+4=2 x-§= x=34—1
2+x=§ ==+X —-X=- x:%z
x-2=12 x+3=21 x+8=1 -
—2+x=§ x—§=% X+-=2 x=%
x+3=2 x+2=17 x+1=12 x_%3
Z=2+X 2=-3+x X+1=12 =13 _10
6 3 9 6 3
3.1 =1_y. =5 _7 _4
X-E_4- 5—X 1 X+3—3 X=7 =

_1 ) _2 4 17 8 11
-4+x—4 2+x-3 x--=1 x=7 3 x=—
1_ s i _7 10 17 20
;- 3+X g— 2+X X+9—3 X—? ? X—?
3+x=2 X+2=2 X+-= -1l 18

3 2 3 3
T==-+x 3=—+x 10—x=? x:%l X:%
. frx= - 10 _17 4
S5=—+X 3+x-3 x+2-3 x=3 x=7
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nir.1 : Résous les équations avec des naturels.

ax = b

colonne 1 colonne 2 colonne 3 col1 col2 col3
3x=9 2x =10 2x =20 x=3 x=5 x=10
4x =20 10x =30 7x=0 x=5 == &) x=0
6x =24 3x=15 4x =4 x=4 x=5 x=1
5x =0 9x =36 8x =24 x=0 x=4 x=3
9% =18 4x =28 12x = 48 x=2 x=7 x=4
4x =12 8x =48 7x=7 x=3 x=6 x=1
5x =10 5x =45 11x =99 x=2 x=9 x=9
2x =22 7x =49 9x = 63 x=11 x=7 x=7
16x = 32 6x =48 3x =24 x=2 x=8 x=8
6x =18 11x =55 6x =12 x=3 x=5 x=2
12x =96 4x =44 10x =90 x=6 x=11 x=9
3x=12 8x =32 5x =15 x=4 x=4 x=3
6x = 42 3x =39 9x =18 x=17 x=13 x=2
8x =32 7x =35 4x =20 x=4 x=5 x=5
7x =49 2x =28 8x =48 x=7 x=14 x=6
9% =9 6x = 48 3x =21 x=1 x=8 x=7
4x =12 4x =8 7x =28 x=3 x=2 x=4
11x =22 5x =75 2x=4 x=2 x=15 x=2
8x =40 O9x =81 6x =78 x=5 x=9 x=13
S5x =25 10x =70 3x=18 x=95 x=7 x=6
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nir.d : Résous les équations avec entiers.

ax = b

colonne 1 colonne 2 colonne 3 col1 col2 col3
3x=15 17x =-51 14x = -42 x=5 x=-3 x=-3
-5x =30 -4x =8 -7x =-28 x=-6 x=-2 x=4
4x =-16 -3x =-21 13x=-117 x=-4 x=7 x=-9
-8x = 56 -14x =140 -8x = 64 x=-7 x=-10 | x=-8
5x =-45 -16x=-176 -12x =156 x=-9 x=11 x=13
-7x =84 -15x =75 9x =81 x=-12 | x=-5 x=9
Xx=3 7x =-49 -11x =109 x=-3 x=-7 x=-9
-3x =24 -3x=0 10x =40 x=-8 x=0 x=4
2x=-12 20x =-60 -10x =170 x=-6 x=-3 x=-17
10x =-60 X=-6 X =29 x=-6 x=6 x=-29
-Ox =72 -19x =95 2x =102 x=-8 x=-9 x=91
-4x =12 2x =-42 -3x = 39 x=-3 x=-21 x=-13
3x=9 -18x =-54 -5x =175 x=3 x=3 x=-35
7x =91 3x=-3 7x =-42 x=13 x=-1 x=-6
4x = -68 17x = -68 T1x =121 x=-17 | x=-4 x=11
-3x =-48 -4x =72 -13x =182 x=16 x=-18 | x=-14
8x=-120 16x =-256 17x =187 x=-15 | x=-16 | x=11
5x =-30 5x =95 -23x =115 x=-6 x=-4 x=-5
-20x =40 -15x=-165 -19x =-361 x=-2 x=0 x=19
11x =33 -6 x=12 -24x =-216 x=-3 x=4 x=9
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nir.3 : Résous les équations avec des fractions.

ax = b

colonne 1 colonne 2 colonne 3 col1 col2 col3
_2 _Xx 5x _ 8 3
4X—§ 3-5 ?—1 x=§ x=15 x:§
et > L = B
=6 6= 24 x=12 [x=24 |x=18
T 1ax _ e _- 3 —15
572 —~=3 =3 =10 |x=3 |«
_50 2 _ 1= 5 2 )
10X—? 5—3X 1 3 X=§ X—E X—3
3x=2 6=2 =3 X=29_3 x=21 | x=12
_3 -21x _ =5 _ 3 4 =5
2X—4 3 =-4 = 3x x—z X=7 X=ﬁ
_3 E=X X _ _ 3 _ .
8X_Z 5 > 4 X—ﬁ x=35 x=-8
5=1 2= 3x 3210 =15 x_g X_%O
4= 2=-4 =3 20 3 1,215
=5 i X S X = X_ﬁ X =
x_ =S 5x_ _ -5 |, 32
3 4 =3x p 4x x=12 X= 57 x= &
2 _ —2x _ B 7 21 -5
E—3X E =-7 7X—6 X—E x—7 X=E
2x _ 5_ _2 _ 5 1
?—8 E—3X 10X—5 x=20 X‘E X_ﬁ
5x— £=_ ) 21 _ _1
?—7 5 3 4x x—? x=-15 X_ﬁ
27x=_3 2=%Tx -7X=% x:—_g1 x=4 X:g—g
LY .3 Z_g x=-9 |x=-1 |22
2 3 2
%15 25y *=g 212 | x=2 | x=63
4— 5— P X = x—ﬁ X =
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nirv.1 : Résous les équations avec des entiers.

i’

v+b=cowax=b

colonne 1 colonne 2 colonne 3 col1 col2 col3
x-18=-10 X-2=-12 X-2=-12 x=8 x=-10 | x=-10
X+17 =26 x+16=13 x-18=-13 x=9 x=-3 x=5
X+2=-4 x-18=-13 4x =-12 x=-6 x=5 x=3
x-4=-8 x-1=-6 x+8=13 x=-4 x=-5 x=5
-2x =-20 4x =-12 x+15=24 x=10 x=3 x=9
3x=9 X+17 =17 X+17 =26 x=3 x=0 x=9
x-18=-26 x+8=13 x-4=-8 x=-8 x=5 x=-4
X-5=-7 4x =24 3x=9 x=-2 x=6 x=3
x+14=15 X+15=24 X-5=-7 x=1 x=9 x=-2
X+6=15 -5x =-10 X+6=15 x=9 x=2 x=9
4x =20 x-18=-10 X-4=-4 x=5 x=8 x=0
X-4=-4 X+2=-4 Xx+3=-1 x=0 x=-6 x=-4
X-7=-1 -2x =-20 x+1=6 x=6 x=10 x=5
x+3=-1 X-18=-26 Xx+17 =14 x=-4 x=-8 x=-3
4x = -24 x+14=15 4x =20 x=-6 x=1 x=95
X+1=6 4x =20 Xx+16=13 Z=1 x=5 x=-3
-5x=0 X-7=-1 X-1=-6 x=0 x=6 x=-9
x+17=14 4x =-24 x+17=17 x=-3 x=-6 x=0
x-17=-13 -5x=0 4x =24 x=5 x=0 x=6
4x =20 x-17=-13 -5x=-10 x=95 x=4 x=2
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nirv.1 : Résous les équations avec des entiers.

v+b=cowax=b

colonne 1 colonne 2 colonne 3 N col1 col2 col3
x+10=3 x-12=-13 4x =-24 x=-7 x=-1 x=-6
4x =-12 -5x =-15 4x =-8 x=-3 x=3 x=-2
Xx+3=11 x+3=10 x-7=-7 x=8 x=7 x=0
3x =-24 X+2=1 x+8=11 x=-8 x=-1 x=3
x-11=-1 X+6=-3 2x=18 x=10 x=-9 x=9
2x=6 4x =0 X+3=-2 x=3 x=0 x=-5
x-18=-23 2x=-10 X+12=6 x=-5 x=-9 x=-6
2x=18 Xx+12=14 -4x =-28 x=9 x=2 x=7
Xx+8=12 X+5=-3 x-19=-16 x=4 x=-8 x=3
x+13 =21 Xx+17=17 4x =-16 x=8 x=0 x=-4
3x=-18 Xx+3=3 x+18=19 x=-6 x=0 x=1
x+7=15 -4x = 32 2x=-16 x=8 x=-8 x=8
x+11=4 x-18=-13 -3x=-18 x=-/ x=0 x=6
-3x=18 -3x =-6 3x=-30 x=-6 = x=-10
-3x =-24 Xx+4=7 -2x = -4 x=8 x=3 x=2
Xx-3=95 x-18=-12 2x =-14 x=8 x=6 x=-/
x+11=7 Xx+1=-5 -4x =-24 x=-4 x=-6 x=6
x-17=-9 x+8=16 -3x =-24 x=8 x=8 x=8
-5x =-30 -5x =15 X-6=-4 x=6 x=-3 x=2
4x = -36 x-4=3 x-7=-10 x=-9 x=7 x=-3
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nirv.1 : Résous les équations avec des entiers.

i’

v+b=cowax=b

colonne 1 colonne 2 colonne 3 col1 col2 col3
x-19=-16 x-13=-5 2x =-8 x=3 x=8 x=-4
3x=0 -4x =8 3x =-24 x=0 x=-2 x=-8
3x=-12 -3x =-21 2x =-8 x=-4 x=7 x=-4
-3x =-21 x-10=-20 4x =-28 x=7 x=-10 | x=-7
x-18=-25 x-11=-11 Xx+11 =11 x=-7 x=0 x=0
X+5=14 -3x=15 -3x =18 x=9 x=-5 x=-6
4x =36 X-3=-6 4x =40 x=9 x=-3 x=10
-3x =24 X-7=-3 3x =27 x=-8 x=4 x=9
2x=-12 -3x =12 X+14=22 x=-6 x=-4 x=8
-2x =12 4x =16 X+2=-6 x=-6 x=4 x=-8
59X =45 x-10=-3 x+3=7 x=9 x=17/ x=4
-4x =12 -2x =-12 -2x =-36 x=-3 x=6 x=18
3x=9 -5x =-50 X-4=1 x=3 x=10 x=0
x-7=-11 X+8=-2 x+13=9 x=-4 x=-10 | x=-4
Xx+4=4 -3x=18 Xx+18=16 x=0 x=-6 x=-2
x+17=8 x+9=3 x+18 =23 x=-9 x=-6 2=19
Xx+3=5 2x=-16 X+5=15 x=2 x=-8 x=10
x+12=11 Xx+8=4 x-12=-19 x=-1 x=-4 x=-7
x-16=-23 -5x=0 x+16=12 x=-7 x=0 x=-4
Xx+2=4 x+13=17 X+5=6 x=2 x=4 x=1

AURORE - équations
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nir.d : Résous les équations avec des fractions.

v+b=coewax=b

P
colonne 1 colonne 2 colonne 3 col1 col2 col3
—2+x=% 14—x=_73 X'%=6 F% X‘% X_24_5
3-x== X+ = S+x=] F% "=15_2 “24_3
x+%=% x—4 = = X'%zg X‘% ng X_89_8
X+-=4 X--=9 4'X=§ X‘_Tl X=33_4 XZ%
%+X=Z -2+x=% Xx--=5 X—% X:1_63 X"24_1
X-8=2 5=3+x s+x=6 <% =% %
x-1=2 6-x=2 %"'X:% X=% XZ% Xz%
%=—2+x %=x+% %=x-3 x:1—63 x_5—16 x—i—;

AURORE - équations




nine.1 : Résous les équations, avec entiers et sans ().

a+ b =0

colonne 1 colonne 2 colonne 3 col1 col2 col3
8x-3=13 2x+7=15 2x+2=-14 x=2 x=4 x=8
14x + 28 = 42 2x-1=-17 21-x=17 x=1 x=-8 x=4
4x+2=14 3x+7=13 12+x=10 x=-3 x=2 x=-2
X-1=6 14+2x=20 16x-2=14 x=-7 x=3 x=1
-2x -3 =-1 2x-3=-5 15x -4 =41 x=-1 x=-1 x=3
12-x=15 4x+4 =40 2x+5=9 x=-3 x=9 x=2
12-x=7 X+8=7 Xx-8=-3 x=5 x=1 x=-9
3x-6=3 -3x+7=34 4x +3=-13 x=3 x=-9 x=-4
4x+10=-6 8+x=5 -5x-6=44 x=-4 x=-3 x=-10
4x +8 =32 3x+3=24 3Xx+2=-25 x=6 x=1/ x=-9
2x+1=-15 12x+8=-4 3x-8=-8 x=-8 x=-1 x=0
13x+ 6 =45 25x-10=90 12x+12 =36 x=3 x=4 x=2
77 -11x =66 2x+10=12 3x+2=32 x=1 x=1 x=-10
-3x-4=-1 90-10x=0 -3x+5=-7 x=-1 x=9 x=4
9% +3 =30 45+ 5x =55 7x-4=45 x=3 x=2 x=7
-60 - 4x =-76 4x -7 =-43 -2x+2=-8 x=4 x=-9 x=9
13x+3=29 25x-20=230 2x+6 =22 x=2 x=10 x=8
-4x + 6 =22 12x+3 =75 14x-7=7 x=-4 x=6 x=1
-3x+1=-14 15+3x=30 -2x-9=-1 x=5 x=5 x=-4
-5x+2 =12 3x+7=-2 4x-2=-14 x=-2 x=-3 x=3
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nine.2 : Résous les équations, avec entiers et ().

a+ b =0

colonne 1 colonne 2 colonne 3 col1 col2 col3
4(x-4)=-28 2(2x-1)=6 3(x+2)=-18 x=-3 x=2 x=-8
4(x-2)=-8 4(6+x)=12 4(x +3) =82 x=0 x=-3 x=10
2(2x+4) =12 2(x+3)=18 -3(x-3)=-18 x=5 x=6 x=9
3(x-2)=-12 -(x+4)=-9 5(3x-9)=-30 x=-2 x=5 x=1
5(x-4)=-50 5(2x-2)=-30 -3(x+10) =-3 x=-6 x=-2 x=-9
7(x+3)=49 3(x+4)=39 6(4-x) = 54 x=4 x=9 x=-5
-6(x-3)=-18 2(x+6)=30 4(x+3)=40 x=6 x=9 x=-7
8(x+4)=-8 6(x+5)=6 2(x+1)=-12 x=-9 x=-4 x=-7
5(4x+10)=30 |-(3x+4)=-5 4(x-5)=-16 x=-1 x_% x=9
10(x - 4) = 40 2(x+7)=10 11(x-3) =-88 x=8 x=-2 x=-5
3(x +4) = 39 3(12 +x) = 24 2(2x +4) =-10 x=9 | x=-1 X=%
1(x+2)=10 4(-x+3)=-12 -4(x+11) =-20 x=8 x=6 x=-6
3(x+1)=6 2(2x+4)=14 5(x-4)=10 x=-3 x=5 x=6
5(x +8) =45 3(x+5)=-7 2(x+3)=16 x=1 x=-6 2=19
-(x+5)=-9 12 (x-4) =60 4(x+6) =48 x=4 x=9 x=6
4(x-9)=-68 6(x +2) =-30 3(x-4)=3 x=-8 x=-7 x=5
6(2x+6) =0 4(x-6) =-64 3(x+5)=24 x=-3 x=-10 |x=3
8(x-4)=-24 3(x-5)=12 4(7x-5)=8 x=1 x=9 x=1
4(x +4) = 56 -3(x-1)=-12 8(x-3) =-96 x=10 x=5 x=-9
-3(x +2) =-33 4(x-4)=-24 5(+2)=5 x=9 x=-2 x=-1
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nir.3 : Résous les équations, avec fractions.

a+ b =0

colonne 1 colonne 2 colonne 3 col1 col2 col3
2x-5=2 Ury4=26 4(x-5)=2 x_% =4 |x=2
11 _ 4x _ 47 243
14X-9—: ~+5=12 ?—5—49 x=gg x=21 x= 55—
x+4=2 ¥ 4+5=36 Z+8=3 X:‘TB X_% x=-10
1_ X o 3% o 11 122
§—3X'2 5+2_3 7+8—69 X=E X—5 X=T
x-7=1% 3. g=22 S 4=14 x= 22| 4220 | k=126
3 2 7 3 5
3 X 4. 2x o _ 16 | 8
7-2X_E 4=13 p +5=9 x—? x=34 x—7
_ x 1ix _ __x_ _ 3 70 =2
3=-2+ p +4=18 2 3= x=25 X—ﬁ X—ﬁ
Ury4=15 X+2=12 X4+5=02x x=3 | x=50 x_g
x _ 8x _ 5x 5
~+8=3 T+9_13 7—1: x=-20 x=2 x=3
16-2=14 4+2x-1g o oo SR O {  p—
2 10 38 3
11x B —_ oy X 2x _ —4 -
7+8—6 7 =-2+ 7+4_8 X= 97 x=45 x=14
_11 1Ux . —9x _ 26 -22
X 5_3 2 +4=26 T_S_ =3 et =3
rya=12 45212 _74x+5: X=15_6 =21 X_‘T“
11 3x _ —3x 47 124 -20
14X'9—T _+5—36 —5 +2=6 X_ﬁ X=T X=—3
%4‘9:13 ~+2=3 6?X+2: x=2 x=5 x—%
Z+4=-18 =-8=22 _T‘“C+4=_4 x=10 |x=20 |x=18
S e e feet e
7=-2+§ X.4=13 %x—zz x=45 | x=34 x:13_6
£+ = ﬁ = _2x j— = X—E X__—S
8=9 5+4 18 = +3=2 x=3 11 =~
6x _ x - —9x . 28 _ 5
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niv.1 : Résous les équations avec entiers et sans ().

axv+b=cv+d

colonne 1 colonne 2 colonne 3 | col1 col2 col3
S5x-8=3x-22 X+7=4x+22 Xx-1=3x-21 x=-7 x=-5 x=5
3x+9=-4x+72 | 2x-10=-4x-28 |-3x+9=4x+79 x=9 x=-3 x=-10
5x+2=2x-10 3x-9=2x-19 5x+9=-2x-33 x=-4 x=-10 | x=-6
3x-7=2x-9 3x-8=-x-28 3x+5=-5x-11 x=-2 x=-5 x=-2
X-7=-4x-2 X-1=4x-16 -2x+8=2x+40 x=1 x=3 x=-8
4x+4=-x+49 -2x-2=3x-12 3x-8=4x-3 x=9 x=2 x=-5
-5x -8 =-2x-20 2x +9 = 3x -4x+7=-5x+16 x=4 x=9 x=9
4x -3 =-4x-75 -3x-4=-2x-6 -4x-6=-2x+12 x=-9 x=2 x=-9
X-3=-2x-21 X+4=3x+16 2x+2=-5x+72 x=-6 x=-3 x=10
2x+3=3x+4 3x-9=4x-18 X-7=x+1 x=-1 x=9 x=-4
-3x+7=3x+7 3x+7=x-1 -3x+3=-2x-1 x=0 x=-4 x=4
X+7=x+23 2x-7=3x-16 -3x-7=x+9 x=-8 x=9 x=-4
4x +9 =-x 2x-4=x-7 -Xx+9 =5x-51 x=3 x=-3 x=10
-3x+4=2x-26 5x+7=3x-11 3x-1=-2x+14 x=6 x=-9 x=3
2x-3=4x-23 3x-7=-4x+42 2x-6=3x-13 x=10 x=-7/ x=17
3x -3 =4x 3Xx+7=-2x+17 | 2x+18=-4x-72 x=-3 x=2 x=-15
-2x -6 =3x-36 2x+7=3x-3 -3x-18=x+54 x=6 x=10 x=-9
3x-4=-x+24 -5x -4 = 2x + 31 2x+9=-x-15 x=7 x=-5 x=-8
3x-1=-2x-21 Sx+7=-x+37 3x-5=5x-7 x=-4 x=5 x=1
Ax+4=-2x+22 |-5x+4=x-2 -2x + 5= 3x x=3 x=1 x=1

AURORE - équations
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niv.2 : Résous les équations avec entiers et ().

axv+b=cv+d

PP
colonne 1 colonne 2 colonne 3 | col1 col2 col3
3(x+4)=4x+3 | 2(x-6)=x-13 | -3(x+4)=-4x-11 x=9 | x=-1 |x=1
2(x+3)=x-3 5(x-6)=-3x-94 | -3(x+8)=2x+21 x=-9 x=-8 x=-9
2(x-1)=5x+23 | -2(x+6)=2x-4 |-5(x+8)=5x-70 x=-3 x=-2 x=3
3(x+10)=-2x-5 | 3(x-3)=2x-7 | -3(x-6)=2x+18 x=-7 |x=2 |x=0
A(x-4)=5x-14 |3(x-1)=-4x-52 |3(x+5)=4x+8 k=2 | x=7 |x=7
A(x+1)=-3x-13 | 4(x +7) =-2x + 28 | -3(x - 3) = 2x + 59 x=9 x=0 x=-10
-(x+1)=x-17 3(x-7)=-x-53 2(x-3)=2x+10 x=8 x=-8 x=-1
Ax+2)=2x+2 |-4(x+8)=-2x-42 | (x+4)=x-6 x=-3 [x=5 |x=1
3(x-4)=2x-3 3(x-9)=-2x-42 | 3(x+5) = 8x x=9 x=-3 x=3
3(x+3)=-4x+72 | -2(x+7) =-4x-6 125("'3):15' x=9 x=4 x=2
7(x+2)=10x+2 | 24x=8(x-4) -(x+7)=x+3 x=4 x=-2 x=-5
-6(x + 3)= -12x ;6("*8):'10)" 13(x+3 )= 25x - 9 x=3  |x=5 |x=4
A(x +5) =-2x+56 | 2(x-4)=3x-13 ;g(x+4)=16x+ x=6 | x=5 |x=7
-A(x+6)=2x-30 | 2(x-9)=4x-10 18(“4):40“ S [
3(x-3)=5x-25 |3(x-4)=5x-18 |-(x+5)=-4x-8 <=8 =3 g =-T
20x+3)=x+6 | -4(x-3)=-5x+2 | 3(x+8)=14-7x x=0 7mell@ | =i
4(x-9)=12x+4 | 3(x+4)=x+26 |5(x-6)=2x-6 x=-4 x=7 x=8
5x +5=2(x +1) 4(x - 2) = 2x 3(x-1)=2x-11 x==1 x=4 x=-8
3(x-1) = 4x - 1 5(x+6)=-x+36 | 2(x-5)=6x+2 k=2 |x=T x=-3
3(x+9)=5x+17 | 3(x+7)=4x+30 |-4(x-7)=x+68 x=5 r=® | =

AURORE - équations
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nir.3 : Résous les équations avec fractions.

Nl

axv+b=+d

colonne 1 colonne 2 colonne 3 col1 col2 col3
2-5x=3x+> X42=3x+2 2(x-3) =x-3 x=2 ‘=1 "
8 4 8 4 2 2
WX 5=x+7 Zr4=3x+1 [ x+2=2(x+5) =10 |x=2 |x="77
23x+ 4= DXr4=25-x | 2(x-3)=-4x-28 X—% X=% ——
% 2% 5 T+4=5x+2 3(x-3)=2x-7 x_g ng_g x=12_1
o 9x-4 %.g=3x-22 3x-2=-(x +28) x_g x=28 x=‘TZO
43=3x+1 Zrg=dx+2 | Zo1=4(x-4) =1 x=% x:%
5x +% = 2x3 r42=2x-10 | 2x-1=3(x-4) = o | xm 1= 2
3x+2=-6x-11 | 3x-7=%-9 2x+2=3(x+4) X_—1_129 X=—1_110 Xz—T34
2x+i=ox+d | Z-7=-4x-2 3x-2=2(x +3) =2 a2
3x-%=4x-3 4x+4=%x+9 —x+§=3(x+5) x_% X:% Xz_T27
dx+i=-5x+1 | 5x-8="2.20 | 3(x-3)=4x-2 = x= S | x=8
dx-l=ox+1 | Z-3=4x-75 | 3x+i=3(x-1) X=%5 =-15 xzé
2x+§=-5x+7 —-3=-2x-2 2x—g=1(x—5) x_% x=1—73 x=_T38
-x-7=x+§ 2x+3=%x+4 2x—%=—(x—7) X_—T19 x=§ x—%
Bx+3=2x-2 | Bx+7=3+7 5x + 2= -2(3x1) X:28_7 x=0 X_%‘f
3x-7=x+] Zy7=x+3 3x-2 = -4(x + 13) x=_1_85 x=23_° x=‘T29
-x+§=5x-5 -4x+9=§ 3x+g=—2(x+10) x=% x=i—? x:_T23

AURORE - équations
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é%uaumwwnplmw

el av deuy incernnued
nin.1 : Résous les équations complexes fractionnaires.
e
i |
colonne 1 colonne 2 colonne 3 col1 col2 col3
152 =5 _ 349 6x—-3 4 _2x-1 6x+5 _ 5x 5 X=§ -
10 2 2 4 3 2 7
5x =3 _ , x—1_2x+3 8x—6 _7x—3 27 B 15
6 —4 X 2 - S 3 - 2 X_ﬁ X—11 X=H
x+2 x—3 3+ 5x 9x -9 -5 -21 —-10
= + = _— = — = — = — = —
5x + 1 > z 10 2 3 X 32 X g X 9
x+3 x—1_2x+1 x—1_2x+3 66 _
5 =6x-7 = 2 T— = X_ﬁ x=-8 x=11
x—-5_ 7x + 5 2x+3 _2-x 3 -5 -1
2 —4X'4 4 :9x—6 4 - 3 X—7 X:T X=ﬁ
4x—9_3 c Tx—7 2 x—3 3+ 5x 31 ) =21
g 7 2 5 Y20 | T |*T 75
7x— 7 3 4x—3 Sx+ 1 | -1_3x+3 -79 —-21| —23
24 <7 6 5 2 TI7 YT 10 | T2t
5 -9 13x—5 _ 15x x _ 5 7 5 14
2 :7x— > —T Z+2—3X+§ X—g X=7 X=§
15x _ 4x-9 _9x+3 2x+2 2x+3_1 —20 —45 |
5 D 2x—S 3 4 4 2 2 T x=-3
x ,x—1_1 3x _8x+1 11 _6x —14 -1
3t 73 s 2t X" =1 |x=qgz (=3
Xyg-3x 4l 8x + 6=ﬁ 4x—3 Sx+1 o1 X=E X_—21
3 6 5 17 10
x 1-2x_  x+3 |[3x-5_7x 18x _x+2, -35 -85 | 28
5 3 4 9 4 s 1 |79 |"Te1
3+x 3+x_o 5x -7 _4x 13x -5 _ 15x 4 35 5
2 3 ' E 2 s 11 |*T17 |77
26-1_p x-1 3x+5 _x 8x—6 _7x—3 5 =35 15
3 2 12 7 3 4 *= Yo |'T11
8x—6_7x—3 3x = 3x+5 _x 15 _ —44 -35
3 a 7 t2=7% 1z 7 =11 |[*~ 79 | ** o
21x-9 _8x+4 2x 2_4 8x+ 6 1lx 1 _—15| 12
3 16 5778 3 2 2z |"TTE | T
6x+ 6 21x -9 _8x+4 x—1_2x+1 -1 1
g~ Axt2 3 16 3 s T3|*T2 x=-8
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nir.d : Résous les équations a 2 inconnues par substitution

simple. —
7|

colonne 1 colonne 2 colonne 3 col1 col2 col3

2x=-18 -5x=5 -8x-10y =-124 x=-9 X=- x=8
TX + 4y = 67 6x -2y =10 -5y = -30 =1 y=-8 |y=6
4x -y =44 Xx+8y=15 7% - 5y =-31 x=9 x=-7 x=-8
-3y =24 -5x = 35 -8y =40 y=-8 y=1 y=-5
S5y =40 -3x-9y =48 6x = -48 X=-4 X=5 x=-8
-4X+4y=48 5y=—35 9X+9y=-36 y=8 y='7 y=4
3x-5y =15 -8y =-48 3x=-15 X=95 x=-3 X=-5
6y=0 7x-9y =-75 -3x - 5y = 60 y=0 y=6 y=-9
X = 7x+4y =-48 -4x =0 X =-1 X =-4 x=0
4x + 9y = 41 -2x=8 -10x + 9y = 27 y=5 y=-5 y=3
2x -9y =- 56 -4x = 24 4x+3y =14 X =-1 x=6y |x=8
-6y =-36 -3x-2y =30 2x =16 y=6 y=-6 y=-6
I9x+2y=9 4x +2y =-12 7x + 5y =-80 X=1 Xx=1 X=-5
-3y=0 -8y = 64 -8y =72 y=0 y=-8 y=-9
-7x + 4y =-8 3y=12 5x-9y =74 X=- X=6 x=4
5y =-45 2x-9y =48 9x =36 y=-9 y=-4 y=-6
10x - 10y = 80 10x =-90 -10x + 5y = 30 x=7 x=-9 X=-

4y =4 6x - 8y =-86 2y=0 y=-1 y=4 y=0
7x -6y =38 3x + 8y = 81 x-3y=15 x=8 x=3 X=-

-8y =-24 Ox =27 3y=-9 y=3 y=9 y=-3
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éowuﬁ@u&cmnplm

el v deuy ncemnues
nir.d : Résous les équations a 2 inconnues par substitution
simple. —
7|

colonne 1 colonne 2 colonne 3 col1 col2 col3
2x =4 -3x - 5y =-38 3x=0 X=2 X=6 x=0
-2x + 8y =-76 -10y =-40 Ox-2y=12 y=-9 y=4 y=-6
-6x - 5y = 57 8x =40 -Ox = - X=-2 X=5 X =
2y =-18 6x + 4y = 30 -4x -2y =10 y=-9 y=0 y=-7
-7y =14 Ox =-54 7x =-56 x=8 X=-6 x=-8
-4x + 2y =-28 -10x -4y =20 5x -y =-39 y=2 y=10 |y=-1
4x -9y = 59 -y=-3 8y =24 X =-1 x=0 x=7
9y = -63 -4x + 6y =18 -10x + 6y = -52 y=-7 y=3 y=3
8x =16 -8x -4y = 80 -3x=3 X=2 x=-7 x=-1
-3x+7y=-6 -3x =21 -5x-10y =-5 y=0 y=-6 y =
10x -y =87 -5x+ 5y =15 -3x + 6y =-48 = x=3 x=4
6x = 48 -2X = -6 8y =-48 y=-7 y=6 y=-6
-8x + 8y =40 -y=10 6y =-42 X=2 X =-4 X=-3
S5y =35 2x-8y =72 Ox-2y=-13 y=7 y=-10 |y=-7
2x=4 4x =-12 -7x -3y =-76 X=2 X=- x=7
5x - 6y = 40 7x +8y =43 -8y =-72 y=-5 y=28 y=9

{%;:éy: {—9x+3y=—3 x-3y=18 x=6 |x=2 |x=-
109 2x=4 2y=-8 y=-7 |y=5 |y=-4
6x = 48 -Ox = 36 8y =-40 x=8 X=-4 X=-6
6x+3y=75 -10x -9y = 22 8x-6y=-18 y=9 y=2 y=-5
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éowuﬁ@u&cmnplm

el v deuy ncemnues
nir.d : Résous les équations a 2 inconnues par substitution
simple. —
7|
colonne 1 colonne 2 colonne 3 col1 col2 col3
3x + 6y =27 10x =-60 7x-4y=-4 x=1 X=-6 x=0
2y=8 -6x -5y =16 5x=0 y=4 y=4 y=1
2y=2 -x+9y =53 -2x -4y =-48 X=-4 X=1 x=8
3x+8y=-4 8x =8 Oy =-72 y= y=6 y=8
-Ox - by = -69 -10x -9y =-107 -5y =-30 x=9 x=8 x=1
3x =27 -7x =-56 -6x+4y =18 y=-2 y=3 y=6
-5x - 10y =135 -x-7y=-19 9y = -36 Xx=-7 X=-2 Xx=-4
9x =-63 -5y =-15 Ox +2y =-44 y=-10 |y=3 y=-4
4x-4y =0 -3x - 2y =-21 -5x =-20 Xx=-3 x=3 x=4
2y=-6 3x=9 -Ox -9y =-36 y=-3 y=6 y=0
2y=-6 2x+8y=-14 -6x + 6y =12 X =-4 X=5 X =-1
6x - 5y = -39 -7x =-35 -7y =-7 y=3 y=-3 y=1
2x=-12 9y = 54 2x + 5y =-10 X=6 x=-6 |x=10
2x-9y =30 -Ox -9y =108 2y =-12 y=-2 y=-6 y=-6
-4y = -28 -9y = 54 -7x =56 X=-2 X =- X =-
7x+2y=0 -4x - 10y =76 -Ox+4y =44 y=7 y=-6 y=-7
-5x =5 -x -8y =57 4x + 4y = 56 X=- X=- x=4
-Ax +7y =67 -10x =90 2y =20 y=9 y=-6 y=10
7y =-21 7x =28 -7x =28 x=4 x=4 X =-
8x+6y=14 3x-y=9 Ax +7y =-44 y=-3 y=3 y=-4
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nir.3 : Résous les équations a 2 inconnues par substitution
simple ou combinaison.

éowuﬁ@u&cmnplm

el av dewx inceruues

colonne 1 colonne 2 colonne 3 col1 col2 col3
-8x -7y =-86 -3x -3y =-36 -3x - 5y =-33 x=9 x=9 x=1
-6x + 8y =-38 X-2y=3 X - 5y =-31 y=2 y=3 y=6
7x+3y=-15 -4x -2y = -36 3x+y=32 x=-3 X=6 x=8
4x -9y =-30 x+y=0 X -4y =-40 y=2 y=6 y=8
Xx+4y =20 -4x - 5y =-85 X+ 3y =-26 x=0 x=10 | x=5
-2x - 8y =-40 X-2y=-8 X+2y=-19 y=5 y=9 y=-7
O9x+4y=-15 X+4y=-34 4x +y=-25 x=-3 X=-2 x=-7
3x-y=-12 -4x + 3y =-19 2x-y=-17 y=3 y=-9 y=3
6x - 9y = -87 -x - 5y =-54 X+4y=-9 x=-7 Xx=4 X=-5
-5x -9y =-10 -4x + 4y = 24 4x-y=-19 y=5 y=10 |y=-1
Ox +2y =72 -“4x +y =-29 -4x -2y =-2 x=10 |x=9 X =-1
X + 4y = -46 x-3y=-30 3x+y=0 y=-9 y=7 y=3
-2x +7y =-39 2x-4y =0 -3x -4y = 51 X=2 Xx=4 X =-9
Ox-4y=2 x-2y=0 x-y=15 y=-5 |y=2 |y=-6
X -8y =-26 2x -4y =34 2x-y=-2 X=-6 X=- X=-
7x - 3y = -62 X -4y =37 3x+2y=-3 y=4 y=-9 y=0
-Ox -7y =-65 3x-y=28 X+ 3y =-22 Xx=1 X=6 X =-
9x + 10y = 89 4x +4y =-16 2x+2y=-12 y=8 y=-10 |y=-8
5x -9y =108 2x -4y =-10 5x + 2y =- 19 = x=7 X=-
-3x-10y = 43 -5x +y =-29 5x-y=2 y=-7 y=6 y=-7
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nir.3 : Résous les équations a 2 inconnues par substitution
simple ou combinaison.

colonne 1 colonne 2 colonne 3 col1 col2 col3

10x =-60 X-4y =24 -5x - 2y =-50 X =-6 x=0 X=6
-6x -5y =16 X-4y =24 -X-2y=-26 y=4 y=-6 y=10
X +9y =53 X-y=-11 -5x + 4y =29 x=1 Xx=4 X=-5
8x =8 4x + 2y =-2 Xx+4y=9 y=6 y=7 y=

-10x -9y =-107 x-y=0 -4x-y =24 x=8 X =-9 X =-8
-7x =-56 2x + 5y =27 -3x-2y=8 y=3 y=9 y=8
x-7y=-19 X+y=4 2x-y=-14 X=-2 X=-3 x=9
-5y =-15 2x-2y=-8 X+2y=1 y=3 y=1 y=-4
-3x - 2y = -21 2x+4y =10 -3x-3y =3 x=3 X =-9 X=-6
3x=9 X+4y =19 3x-y=-23 y=6 y=7 5
2x + 8y =-14 3x -3y =27 -X-5y =24 X=95 x=7 X=6
-7x =-35 Xx-3y=-1 -3x -5y =12 y=-3 y=-2 y=-6
-9y = 54 X-2y=-13 -3x +2y =-22 X=-6 X =-1 x=8
-Ox -9y =108 -5x -4y =-23 x-4y =4 y=-6 y=7 y=1
Oy = 54 X-4y=-17 -X - 5y =-54 x=-4 Xx=9 Xx=4
-4x - 10y =76 3x+3y=33 5x -3y =-10 y=-6 y=2 y=10
-x -8y =57 5x +y =-33 2x-3y=-6 X =- X=- x=3
-10x =90 -5x -y =33 Sx+y=-11 y=-6 y=2 y=4
7x =28 -4x + 4y = 60 -5x + 2y = -37 X=4 X=- x=7
3x-y=9 X+ 3y =29 X-9y =12 y=3 y=7 y=-
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nir.3 : Résous les équations a 2 inconnues par substitution

simple ou combinaison.

éowuﬁ@u&cmnplm

el av dewx inceruues

colonne 1 colonne 2 colonne 3 col1 col2 col3

6x -7y =-88 -8x+4y =12 -3x + 5y =-7 x=-10 [ x=-4 X=-
-10x + 7y = 128 7x-7y=7 -7x + 5y =-3 y=4 -5 y=-2
-Ox + 10y = -58 7x-y =47 3x-3y=9 X=2 x=7 X =

-3x-4y =10 3x +4y =29 -6x + 6y =-18 y=-4 y=2 y=-1
-10x - 6y = -58 X+2y=24 -Ox - 8y = 37 Xx=1 X =-8 x=3
-4x - 8y = -68 -Ox +3y =96 5x -3y =39 y=8 y=8 y=-8
4x +9y =-40 -Ox - 5y = -61 5x + 8y = 46 X =-1 Xx=9 X=6
-8x - 5y = 28 7x+4y =47 -8x - 4y = -56 y=-4 y=-4 y=2
-4x -9y =90 S5x +4y = -40 Ox + 3y =48 x=-9 x=0 X=4
2x+ 2y =-30 -4x + 5y = -50 6x + 2y = 32 y=-6 y=-10 |y=4
-8x -7y =46 -8x + 6y = 80 -5x + 5y = 50 X=-4 x=-7 x=-7
X-2y=8 X + 2y =57 -8x - 9y = 29 y=-2 |y=4 y=3
Xx+4y=7 8x+7y=-4 -x+5y=4 x=1 x=3 X=-4
Ox +7y =23 -X + 9y =-39 5x + 2y =-20 y=2 y=-4 y=0
-10x + 2y = -48 -Ox + 3y =-54 X -2y =-22 X=5 x=7 X=6
-10x + 6y = -44 2x + 3y =23 -7x+5y=-2 y=1 y=3 y=8
-3x -y =-21 -5x - by = 51 10x -9y =108 X=6 X=- Xx=9
X - 5y =-21 3x-8y=-19 7x+9y =45 y=3 y=-1 y=-2
-X - 6y =-35 -3x - 3y = 27 -“4x-6y=0 Xx=-7 X =-3 x=9
4x -y =21 -6x - 5y = 48 5x+9y =-9 y=7 y=-6 y=-6
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