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Chapitre 4 ® Polynémes

Connaitre

1 aaF bF ¢V dF eV

2 a) Exemple: Ax) =2 + 2x + 2x? + 2x°

A(x), polyndme réduit de degré 3, doit posséder 4 termes pour étre complet.

b) Exemple : B(x) = 2x* + 2x2 + 2x + 2

f) v

gV

h) F

B(x), polynome réduit de degré 4, doit posséder au maximum 4 termes pour étre incomplet.

3 a) H) b) B{x) c) Gx)

d) J(x)

e) 1(x)

f) Al

4 Degré

Degré

Alx) | B(x) A(x) + B(x)

AX) | BX)

A(x) + B(x)

A(x) . B(x)

=a+1

=2a+1

a a+1
a a-2

=2a-2

a-1

=a-1

=2a-3

2 4

3 =38 =4
4 4

a

4
1
4
a

a 2a

=2a

=3a

5 a) (a-b2#(a+b)?
(@-b)y*=(b-ay
(a-b) =(-a+b)?
(a-b)? = (-a-b)?
(@+b)?=(-a-bp

b) @+b).(a-b)#(a-b).(a-Db)
(@+b).(a-b)=(b+a).(@a-b)
(@+b).(@a-b)y#(b+a).(b-2a)
(@a+b).(a-b)#(-a+b).(a+b)
(@a+b).(a-b)=(-a+b).(~a-b)

6 a) terme du degré le plus élevé du quotient :

d°Qx)=2
d° R(x) < 2

b) terme du degré le plus élevé du quotient :

d°Qx) =0
d°R(x) <3

c) terme du degré le plus élevé du quotient :

d°Qx) =1
d° R(x) < 4

d) terme du degré le plus élevé du quotient :

d°Qx) =3
d°R(x) <2

e) terme du degré le plus élevé du quotient :

d° Q) = 1
d°Rx) <1 = d°R(x) =0

f) terme du degré le plus élevé du quotient
d°Q(x) =3
d°R(x)<1 = d°R(x)=0
Appliquer

1 P=4.(x+4)=4x+16

2x2

: 3x3

A=(x+42=x%+8x+16




Chapitre 4 ® Polynémes

2 a) P=(x+4+x).2=02x+4).2=4x+8
=(X+4).x=x%+4x

b) P=(@x+1+x+1).2=3x+2).2=6x+4
A=02x+1).x+1)=2x2+2x+X+1=2x2+ 3x + 1

3 a P=2.6x+2)+2.(4x-1)
=10x+4 +8x-2
=18x + 2

=4x-1).(5x +2) -
=(dx-1).(5x+2) -
= (4x-1). (5x + 2) - (8x - 3) . (3x - 1)
=20x% + 8x - 5x — 2 — (24x° — 8x — 9x + 3)
=20x2+8x—-5x—-2-24x2 +8x + 9x -3
=-4x2 + 20x -5

b) P=2.n.@2x-1)=4nx-2r
A=n.2x-1P2=m.@x>-4x + 1) = 4nx?
c) P=2.3x+2)+(@4x+2)=6x+4+4x+2=10x+6
A_(4x+2).(5x—1)_20x2—4x+10x—2_20x2+6x—2
2 - 2 - 2

Bx-=3).(4x-1)-x)
Bx-3).(4x-1-x)

—4AnX + T

v snideyd

=10x2 +3x -1

4 Airetotaledesfaces: 2.2x.(2x-1)+2.2x.2x+1)+2.2x+1).(2x=1)
=4x.(@2Xx-1)+4x.(2x + 1)+ 2. (4x? -1)
=8X2—4x + 8x% + 4x + 8x%2 -2

=24x% -2
Volume : 2x . 2x + 1) . (2x — 1) = 2x . (4x2 - 1) = 8x3 — 2x

5 A@Q)=-3.22+42-4=-3.4+2-4=-12+2-4=-14
AB)=-3.32+3-4=-3.9+3-4=-27+3-4=-28
A2)=-3.(-2P+(2)-4=-3.4-2-4=-12-2-4=-18
A1)=-3.12+1-4=-3.1+1-4=-3+1-4=-6
A3)=-3.(-32+(-3)-4=-3.9-3-4=-27-3-4=-34
AF1)=-3.(-12+(-1)-4=-3.1-1-4=-3-1-4=-8
A0)=-3.02+0-4=-3.0+0-4=0+0-4=-4

2
A(z):_s [1) W3 4o g 1,1, 3.1 , -8:2-16_ 17
2 22 4 402 4 4
A[3J=_3 (3] (2 4 o4, 2 42  As3-12 4
3 3 9 R 3 3

10

B@)=2.2%-
B(3)=2.33—

B(-2) =

B(1) = 2
B(-3) =2
B(- )=

o
-

—

g
o{

e

m]r\:: I\JI—L

- =
13
(-3
<
08 -

2
A(_1J=_3_(__1) p! g=a L+‘_1_4=_%+‘_1_4=‘3‘1°‘400=‘413

10 100 10 10 100 100

2+1=2.8-2+1=16-2+1=15

8+1=2.27-3+1=54-3+1=52

P -(2)+1=2.(-8)+2+1=-16+2+1=-13

-1+1—2 {-fa1=2=-1+1=2
~(-3)+1=2.(27)+3+1=-54+3+1=-50

) - N+1=22. N+1+1=-2+1+1=0

0+1-2 0-0+1=0-0+1=1
1 i il il i 1-2+4 3
= ——+1_ —m——tl=———t+1=—""=—
2 2 8 2 4 2 4 4
2 2 8 2 16 2 16-18+27 25
—| —=+1=2. ———+1=—-—¢+1=— " —
3 27 3 27 3 27 27

-1+50+500 _ 549

[ 1J (— )3 = 41 -4
— =2 =] ~——+1=2.—+— 1= 1=
10 10) 10 1000 10 500 10 500 500
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Chapitre 4 ® Polynémes

C@)=2%+5.22-4,2+2=8+5.4-4.2+2=8+20-8+2=22
CB)=3%+5.32-4.3+2=27+5.9-4.3+2=27+45-12+2=62

C-2)=(2P+5.(-2°-4.(-2)+2=-8+5.4-4.(-2)+2=-8+20+8+2=22

C(1)=13+5.12-4.1+2=1+5.1-4.1+2=1+5-4+2=4

C(-3)=(3P°+5.(-32-4.(-3)+2=-27+5.9-4.(-3)+2=-27+45+12 +2 =32
Cl)= (13 +5. (12-4.(1)+2=-1+5.1-4.(-1)+2=-1+5+4+2=10

C0)=0+5.0°-4.0+2=0+5.0-4.0+2=0+0-0+2=2

{36+

2
(lJ —4.1+2=1+5.1-4.1+2=l+§—/2/+2/
2 8 4 2 4

c 8
_1+10_mM
3 P 8 8
C(E) (EJ +5 [E) —4.g+2= 8 +5.£_4_g+2_£+20_§+2
3 3 3 3 7 3 e
_8+60-72+54
27
S WS S s 1 1
C[—}:[_) +5.(—] -4, —+2=——+5.—+4.—+2
10 10 10 10 1000 100 10
- +i+g+2
1000 20 5
_ —1+50 + 400 +2000 _ 2449
1000 1000

DR)=—2%+4.22-2.2-1=-8+4.4-2.2-1=-8+16-4-1=3
DB)=-3%3+4.32-2.3-1=-27+4.9-2.3-1=-27+36-6-1=2

DE2) =28 +4.(-22-2.(-2)-1=—(-8)+4.4-2.(-2)-1=8+16+4~

D) =-13+ 4122, 1-1=1 44,121 -1=-1+4-2-1=0

50
21

=27

D3)=—(-3) +4.(-8)2-2.(-8)-1=—(27)+4.9-2.(8)-1=27+36+6—1=68
D) =12 + 4. 12-2. N -1=~1)+4.1-2.1)-1=1+4+2-1=86

D(0)=—0%+4.02-2.0-1=0+4.0-2.0-1=0+0-0—-1=-1

3 2
D(1J=-[1J +4.(1] ot qa-diald o g1 4 A4
2 8 4 2 8

2 2 2
_~i=8 -8
8 8
2 2’ AN 8 4 _ 2 8 16 4
D[—J:—(—J +4.(—) TR I T L
3 3 3 3 27 "9 '3 27 9 3
_-8+48-36-27 _-23
27 27
1) (Y ) =5 1 =
D[—J:—(—) +4.(—J B L N W ST B
10 10 10 10 1000 100 710
111
- Lol o
1000 25 5
_1+40+200-1000 _ 759
1000 1000
a) A(0) = 0 b) B(-1) = -5

3.02+2.0+a=0
3.0+2.0+a=0

2.1)2-a.(-1)+3=-5
21-a.(-1)+3=-5

0+0+a=0 2+a+3=-5

a=0 a+5=-5
a=-5-5

a=-10



c) C@2) =1
a.22+5.2+3=1
a.4+5.2+3=1

4da+10+3=1
4a+13=1

4a=1-13

4a=-12
a=-3

Chapitre 4 ® Polynémes

D(-2) = -1
2.(-2P%+a.(-2)+1=-1
2.-8+a.(-2)+1=-1

=6 =rdattl =~

—-2a-15=-1
—2a=-1+15

-2a=14

a=-7

7 AX)=x3-12x2-3x-9
A(x) est un polyndme de degré 3 et complet.
B(x) =-4x + 6
B(x) est un polynéme de degré 1 et complet.
Cx)=2x" - x>+ 2x + 1
C(x) est un polynéme de degré 4 et incomplet (il manque le terme de degré 2).
D(x) = —3x% - 5x* + x® - 2x2 - 6x — 1
D(x) est un polynéme de degré 5 et complet.
E(x) = —2x* + 6x2 - X
E(x) est un polynéme de degré 4 et incomplet (il manque les termes de degré 3 et de degré 0).
F(x) = —x3 - 4x2 + 6x + 1
F(x) est un polynéme de degre 3 et complet.

v snideyd

E() = x2 -/5x + 35

F(x) = —4x3 + x?

GX) = V3% + X2 + 2x — 1
HK) = 2x2 + (V3 - V5)x - 4

8 AX) =-x¥-x
B(x) = —2ax? + 2x + 2
Cx)=(@a+bx3+x2+(@a-b)x-4
D(x) = (1 - a)x® + (b — a)x2 + (-2a + b)x

9 a) Etape 1 Etape 2 Etape 3
3=a-3 T=c 2b-1=b
b) Etape 1 Etape 2 Etape 3
-5=2a+1 -4=a+b c-2b=3
=5 = k=23 4=-3+b c-2.(-1)=3
-6 =2a -4+3=Db c+2=3
-3=a -1=b c=3-2
€ =¥
c) Etape 1 Etape 2 Etape 3
a+b=a-b 0=a-2 c-3a=-9
a+b-a+b=0 2=a c-3.2=-9
2b=10 c=6=-9
b=0 c=-3
10 a) Ax) = x3 +2x -1
B(x) = %e - 2% +3
Ax) + B(x) = X3 + X2 (+ 0x) +2
A(x) = x3 +2x -1
-B(x) = - x2 + 2X -3
A(x) — B(x) = X3 - x2 + 4x -4

B(x) — A(X) = —(-B(x) + AX)) = —=(A(X) = B(X)) = —(x3 = x2 + 4x - 4) = x3 + x2 —4x + 4

19
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Chapitre 4 ® Polynémes

AX) = x3 + 2x -1

B(x) = X2 - 2x s

C(x) = - 3x2 + X )
Ax) + B(x) + C(x) = x9 - 2x2 + X (+0)
Alx) = x3 + 2x -1

-B(x) = - x? +2x -3

C) = - 3x2 + X -2

A(x) - B(x) + C(x) = i - 4x? + 5x -6

-A(x) + B(x) —C(x) = —(A(X) — B(x) + C(x)) = —(x® — 4x2 + 5x — 6) = —x® + 4x%2 - 5x + 6

o) D(x) = X2 s+l -3
< 2
s » .
2 Ex= -=x =X +ax 1
S * 3" 4
DX +EM= -2x3 +3x2  +9x -4
3 4 2
2
E(x) = 2 X L 1
3 4
-Fx)= —x* LY 24 +1
4 2
11 11
Ex) - F)= -x* -—x3 - —x? +4x +0
() = F(x) = 2 (+0)

D(x) = E(x) + F(x) = Dx) = (E(x) = F(x)

D(x) = X2 six -3
2
11 11
—E(x) - F(x)) = x4 3 - 4x
(E(X) - F(x) = )
DX -EM+FM= x¢  +a 150 T, _3
12 4 2

M1 a) x-1).x+5=x2+5x-x-5=x2+4x-5
x=3).(x-1)=x2-x-3x+3=x>-4x+3
(Bx+1).(x-5)=3x2-15x + x-5=3x2-14x -5

b) (x*+1).2-x)==2x* +x8+2-x2=xF-2x4-x?+ 2
Bx®+1).(x®-3)=3x5-9x3+x®-3=3x5-8x3-3
72 +8). (-1 =—Tx*+7Tx2 + 3x2 -3 =-7x*+ 10x2 -3
c) 23 -1).(1-xY=-2x3+2x" -1+ x*=2x" + x*-2x3 -1
+2).x-3)=x*-3x2+2x-6
Bx*+1).(2-x%)=6x*-3xB+2-x*=-3x8+ 5x* + 2

d) (/3x-2). (Bx+1)=3x2 +V3x-2V3x-2=3x2-3x-2
@V2x +3). (V2x-2) = 4x2 - 4/2x + 3V2x -6 = 4x2 - 2x - 6
(\/gx—S\/Ey).(—x/gx—Z\/Ey)=—5x2—2 10xy+3\/ﬁxy+12y2=—5x2+ 10xy + 12y?

e) (X-y). (X +2y)=x2+2xy - xy — 2y? = X2 + Xy — 2y?
(5% +y) . (x = 3y) = 5x? — 15xy + xy — 3y? = 5x? — 14xy - 3y?
(2% +y) . (-x + 3y) = 2x® - Bxy — Xy + 3y? = 2x% - Txy + 3y?
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f) (x3-y).(2x3 + 3y) = 2x8 + 3x3y - 2x3y — 3y2 = 2xB + x3y - 3y?
(=x° + ¥®) . (y® = 2x5) = —xOy3 + 2x10 + yO — 2xOy3 = 2x10 - 3xOy® + P
(x3 + 2y2) . (x3 - y?) = x® — x3y? + 2x3y? — 2y4 = x6 + x3y2 - 2y*

12 a) B(x) = - 2x3 + x2 - X +3
A(x) = X2 -1
+ 2x3 - X2 +X -3
-6x5 + 3x4 -3x8 +9x°
Bx).Ax) =  —6x° + 3x* -x3 + 8x2 + X -3

2B(x) . 3A(X) = 6 . (B(X) - A(X)) = 6 . (-6x° + 3x* = x3 + 8x2 + x - 3)
=-36x° + 18x* — 6x3 + 48x° + 6x - 18

5B(x) . 2A(X) = 10 . (B(X) - A(x)) = 10 . (-6x5 + 3x* — x3 + 8x? + x - 3)
= -60x5 + 30x* - 10x3 + 80x? + 10x - 30

b) B(x) = -2x3 + X2 —X +3 _g
C(x) = -3 +3x2 _o E
+ 4x3 - 2x2 + 2X -6
- Bx° + 3x4 - 3x3 + 9x2
+2x5 —x5 + x4 — 33
Bx).Cx)= +2x8 - 7x8 + 4x4 —2x8 + 7x2 Dy _6

-B(X).(C(x)=BX).C(x) =2x8-7x> + 4x* - 2x° + Tx* + 2x -6

-B(x) . C(x) = —(B(X) . C(x)) = —(2x5 — 7x° + 4x* — 2x3 + 7x? + 2x - 6)
=2x6 + TxP—4x* + 2x3-7x2-2x + 6

c) E(x) = —%xa + X2 - 2x -1
F(x) = X —gx -1
1.3 2
+—=X =X + 2x +1
2
s _20 0 L4 ity
3 3 3 3
1y +X° - 2x4 -1x®
2
EX).Fx)= -—x° +x® —3x4 —6x3 +§x2 +%x +1

1 5 i 1 8
E().2F(X) =2 .(E()-F()) =2 .| ——xB + x5 ——x* ——x3 + —x? + —x 1J
(X) - 2F(x) (E(x) - F(x)) (2 + 5 s i

=—x5+2x5—%x4—1x3+%x2+§x+2

1 5 7y 1 8
2. EX).FX)=-2.(EX.FX)==-2. ——x6+x5——x4——x3+—x2+—x+1]
(%) - F(x) (E(x) . F(x) [2 - = 5 =
=x5-2x5+%0x4+zx3-gx2-ﬁx-2
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D(x) = x3 -3x2 -2x +1

Cix) = -x3 +3x2 -2

-2x3  +6x®  +4x =

+3x5 -9x* -6x3 +3x2
-x8 3% +2x*  -xd

D(x) . Cx) = -x8  +6x5 -7x* -9x® +9x®  +4x -2
D(x) . C(x) = -x®  +6x5 -7x* -9x® +9x2 +4x =2
Ax) = 3x® -1
+x8 —-Bx5  +7x* +9x® -9x2  -4x +2

-3x8 +18x7 -21x8 -27x5 +27x* +12x8 -6x2

C(x).D(X).AX) = -3x8 +18x7 -20x® -33x5 +34x* +21x3 -156x2 -4x +2

-10D(X) . (<C(x)) . (FAX)) = =10 . (D(X) . C(X) . A(X))
=-10. (-3x® + 18x” — 20x® — 33x® + 34x* + 21x® - 156x? = 4x + 2)
= 30x® — 180x7 + 200x5 + 330x5 — 340x* — 210x° + 150x2 + 40x — 20

D(x) . (-5C(x)) . (2A(x)) = =10 . (D(x) . C(x) . A(x))

=10. (-3x8 + 18x” — 20x8 — 33x° + 34x* + 21x% — 15x2 — 4x + 2)
= -30x8 + 180x7 — 200x5 — 330x° + 340x* + 210x3 — 150x% — 40x + 20

3
[
=
o
©
e
(&)

13 a) x2-9 b) x2 + 8x + 16 c) x6-4 d) x6+8x3+16
9x2 -1 49 + 28x + 4x2 9a8 - 4 2532 - 10a® + a*
25 - 4a? 25a2 -30a + 9 25 - 9x4 4x8 - 12x4 + 9x2
49 - 4x2 9a? - 30a + 25 1-4x8 9af + 12a° + 4a*

e) 5-9x2 ) 9x2+6V2x+2 g) 9 x%y2
xZ2-12 75-10vV3 + x? x2 - 9y?
x4—2 96 + 812x2 + 2x* = 96 + 16v/3x2 + 2x* x4 — 16y2
36x* - 54 16x% - 16V/3x2 + 12 x2y4 - 9

: 9 x? 9y?
h) 4x2 + 12xy + 9y? i) 1-=x6 ST
) y + 9y ) - 9) 5 i
6 gy4
X2 — 4xy + dy? 16x4 ——y2 L
1 : 4 25
2y2
494 — 1432y + y2 x4 —4x2 + 9 I
936 9 9
8 1 2 o)
25x%y? + 30x3y* + 9x2y6 LR X5 = 3xy® +y
& Y’ y 16 3~ 9 4
14 P@+1)-Pla-1)=0

@.(@a+12-2.@+1)+4)-(3.@-12-2.(a-1)+4)=0
B.@2+2a+1)-2.(a+1)+4)-@.(@-2a+1)-2.(a-1)+4)=0
(Ba?+6a+3-2a-2+4)-(3a2-6a+3-2a+2+4)=0

(3a° + 4a+5)-(3a2-8a+9)=0

3a°+4a+5-3a2+8a-9=0

12a-4=0

12a=4
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15 a) X2+ 12X +4—-(4x2—1)=9x2+ 12x + 4 - 4x2+ 1 =5x2+ 12x + 5
—15x + 9x2 — 3x2 + 2x = 6x2 — 13x
6x2+ 10x + x2 - 10x + 25 = 7x2 + 25
OX? —4 - (4x?—12x +9) =9x° -4 - 4x% + 12x -9 =5x? + 12x - 13
25x2 -9 - 15x - 3x2 =22x2-15x -9

b) 3x.(x2-6x+9)+x2-9=3x3-18x?+ 27x +x2 -9 =3x3-17x2 + 27x - 9
(4x2 = 3)2 = (4x = 3)2 = 16x* - 24x? + 9 — (16x2 - 24x + 9) = 16x* - 24x%2 + 9 — 16X + 24x - 9
= 16x4 - 40x2 + 24x
—2X . (4x%2 —4x + 1) — 8x — 12x? = -8x® + 8x? — 2x — 8x — 12x2 = -8x3 — 4x% — 10x
X (DC-Bx+1)+2.(x*-6x2+9) =-C+6x2—x+2x*—12x%® + 18 =2x* - 9x® - 6x° - x + 18
16x* - 8x2 +1-(9x2-1)=16x* -8x2+1-9x% + 1 = 16x* - 17x% + 2

c) x8B—4x2-5x* + 10x2 = x8 - 5x* + 6x2
X2 — 49 - (9x? — 42X + 49) = x? — 49 - Ox? + 42x - 49 = -8x? + 42x - 98
9-4x2-3+2x=—4x2+2x +6
4x2 —6Xx +9-4x2=—6x+9
(4P —Adx+1)-(1-4x) =-4x2+4x-1-1+4x2=4x -2

d) 3x.(x?-9)=3x3-27x
(@x=5).(1-2x2 = (2x=5).(1 —4x + 4x2) = 2x — 8x2 + 8x3 - 5 + 20x — 20x2
=8x3-28x2+22x-5
(Z—4x+4).2x+1)=2x3 + x2-8x2-4x + B8x+ 4 =2x3 -T2 + 4x + 4
—2X . (9X2 = 4) . (9X2 — 4) = —2X . (9x2 — 4)2 = —2X . (81x* — 72x2 + 16) = —162x5 + 144x3 - 32x
(4x?=1). (@4x2+ 1) =16x* -1

v snideyd

16 a) 27x3 + 54x2 + 36X + 8
-3 4+ 15x%2 - 75x + 125
-64 — 144x — 108x2 - 27x3 = -27x3 - 108x? - 144x - 64

b) 125x2 + 300x2%y + 240xy? + 64y3
27x3 - 54x%y + 36xy? - 8y*®
8x% - 36x% + 54x - 27

c) 27a + 54a*b + 36ab? + 8b3
x8 + Bx%y® + 12x2y® 4+ 8y°
—8xB + 36x%y2 — 54x2y* + 27y6

d) >(3+>-:2+1x+l

27
73—y 9, 1
2 4 8
1 .5 9., 27 , 27 5
——x3 = X%y + ——xy? - ——
125 50 ¥ 20 . 8y

12 a) (¥+3x2-7x+2):(x+3)

x3  +3x2  -T7x +2 |x+3
-x3  -3x? X2 -7
- 7X + 2
+7x  +21
+ 23

X3 +32-Tx+2=(x+3).(x*-7)+23
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0P +x2+x+1):(x2-1)

X2 X2 +X +1 [x2-1
-x° +X X+ 1
x2 19y 31
- x2 +1

2x +2

XB+x2+x+1=(x-1).(x+1)+2x+2

(2x8-9x2 + 13x - 6) : (2x - 3)

2x3  —9Ox2 +13x -6 [2x-3
-2x3  +3x2 X2-3x+2
- 6x2 +13x -6
E +6x2 - 9x
a 4x -6
e
(@] - 4x +6
0

2x° - 9% +13x-6=(2x-3). (x* - 3x + 2)

6x%+17x2-x—-4): (3x + 1)

6x3 +17x2 - X -4 [3x+1
-6x° - 2x? 2x2 + 5x -2
+16x2 - x -4
-15%x2 -5x
- 6x -4
+ BX +2
=2

BX2+17x2—-x-4=0Bx+1).@2x2+5x-2)-2

b) (3x*-5x2+2): (3x% - 2)

et - bx? +2 [3xf-2
- 3x* + 2x2 x2 -1
- 3x? +.2
+ 3x2 -2
0

3x4-5x2 +2=(38x2-2). (x2-1)
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Chapitre 4 ® Polynémes

4x5 - 5x4 +1 |[x-1
-4x5 4+ 4x* 44 -3 -x?-x-1
-x* +1
+x4 —x3
-x3 +1
+x3 -x?
- x? +1
+ X2 -X
—X +1
+ X -1
0

4x5-5x* +1=(x=1). @x*=x3=-x2-x-1)

X+ 1):(x2-x+1)

i +1 [X-x+1
-x5  +xt -x3 X3+ x2-1
x4 =x3 +1
—x%  1x® —x2
- x? +1
+ x2 -X +1
=3 +2
X+1=0C=-x+1).C+x2-1)-x+2
4+ -x+1):(x2-4x+ 1)
x* +3x° -X +1 [ x2—4x+1
-x* +4x® -x? X2+ 7x + 27
+7x3 - X2 - X +1
-7x® +28x> -7x

+27x2 - 8x + 1
-27x2 +108x =27

100x -26

X*+3x8-x+1=x2-4x+1). (X2 + 7x + 27) + 100x — 26

18 a) (2x°-5x-3):(x-3)

2 5| -3
+ +

a=3 6 | 3
| 2 4 | @

b) ¢ +x* -2 +x+3):(x+1)

1 1 -2 1| 8
+ + + +

a=-1 e
|1 o -2 3| o0

y anidey)
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Chapitre 4 ® Polynémes

(Bx¥=7x% +5x-10) : (x - 2)

3 -7 5 -10
- - +
a=2 6 -2 6
g 1 & |4
Qx)=3x2-x+3 et r=-4
(C-2x2 +x-6): (x +2)
1 =2 1 |-6
+ + +
=2 2 8 |-18
|1 4 9 |-24
Qx)=x>-4x+9 et r=-24
c) Bx2-1):(x+1)
5 0 | -1
+ +
a=-1 5| 5
|5 5| 4
QXx)=5x-5 et r=4
(x2+27): (x + 3)
1 0 0 27
+ + +
a=-3 -3 @ (=27
|1 3 9| o0
QX)=x>-3x+9 et r=0
@x-2x-4): (x-2)
2 0 —2 -4
+ + +
a=2 4 8 12
2 4 6 | 8
Q(x) = 2x2 + 4X + 6 et r=38

A(X) = D(x) . Q(x)

(X4 +x3=-2x2+3x-3): (x-1)

1 1 = 3 -3

+ + + +

a=il 1 2 0 3

|1 2 o 3| o0
Qx)=x*+2x2+3 et r=0

(@x*-5x3 +6x2-Tx +4): (x-2)

2 -5 6 ~7 4

+ o+ o+ | 4+

=2 4 -2 8 2

|l 2 1 4 1|86

Q(x) =2x3 - x2 + 4x + 1 et r=6

d) (5x*-3x2+2):(x-3)
5] 0 -3 0 2
+ + + +
a=3 1145 45 126 | 378

| 5 15 42 126380

Q(x)=5x3+15x? +42x + 126 et r=380
x*+3x3+3x-2): (x + 1)
1 3 0 3 =
+ + - -
a=-1 =1 -2 2 -5
|4 2 =2 5 |-
QX)=x3+2x?-2x+5 et r=-7
X>=x3+2x+3):(x—-1)
1 0 -1 0 2 3
+ + + + +
al=il 1 1 0 0 2
|1 1 0o o 2|5
Qx)=x*+x3+2 et =5

AX)=(2X+3).(2x-1)=4x2-2x + 6x -3 = 4x2 + 4x - 3

A(x) = D(x) . Q(x)

En utilisant la méthode des coefficients indéterminés, on a

X3-x2-9x +a=(x-238).(mx2+nx+p)

X3—x2-9x + a =mx® + nx® + px - 3mx? - 3nx - 3p
X3—x2-9x +a=mx3+ (n-3m)x2 + (p—3n)x - 3p

1=m -1=n-3m -9=p-3n a=-3p
-1=n-3.1 9=p-83.2 a=-3.(3)
-1=n-3 -9=p-6 a=9
2=In —3=p
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En utilisant le tableau d’Horner, on a Autre méthode :

A@B)=0

1 -1 -9 a 3%-32-9.3+a=0

Y +a=0

a=3 3 6 -9 BwO

1 2 =|o

a+(-9=0
a=9

21 AX)=D(X).Qx) +r

43 +x+a=@2x+1).(Mx2+nx+p)+3
43+x+a=2mx3+2nx2 + 2px+ mx2+nx+p+ 3
43+ x+a=2m3+2n+ mx2+ 2p + n)x + (p + 3)

4 =2m 0=2n+m 1=2p+n a=p+3 0
2=m 0=2n+2 1=2p-1 a=1+3 g
-2=2n 2oy a=4 gf

Transférer

1 2.(2x+9)+(2x-5)) =64
2.2x+9+2x-5)=64
2.(4x+4)=64

8x +8=64

8x = 56

XK= T

La valeur de x doit étre de 7 cm.

Vérification :
Longueur du rectangle: 2x+9=2.7+9=14+9=23cm
Largeur durectangle: 2x-5=2.7-5=14-5=9cm
Périmeétre du rectangle: (23+9).2=32.2=64cm

(x+4)+(x=2).(x=1) _

2 48
2
()nc+4+x—2).(x—1)=48
2
@x+2).x=1) _,q
2
o _
2x2 - 2X +2x 2=48
2
2 _
2X 2=48
2
2
2.62-1)_,q
2
x2 —1=48
X2 =49
T (La valeur négative est a rejeter.)

La valeur de x doit étre de 7 cm.
Vérification :

Longueur de la grande base du trapéze: 7 +4=11cm
Longueur de la petite base du trapéze: 7-2=5cm

Hauteur du trapéze: 7-1=6cm

Aire du trapéze: ((11+5).6):2=(16.6):2 =96 : 2 = 48 cm?
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X2 - (x —6)? =96
X2 = (x2 - 12x + 36) = 96
X?—x%+12x - 36 = 96

12x — 36 = 96
12%=132
x=11

La valeur de x doit étre de 11 cm.

Vérification :
Cétédugrandcarré: 11cm
Airedugrandcarré: 11.11 =121 cm?
Coté du petitcarré: 11-2.3=11-6=5cm
Aire du petitcarré: 5.5 =25cm?
Aire de la partie colorée : 121 - 25 = 96 cm?

(30 - 2x) . (20 - 2x) = 4x2
600 — 60x — 40x + 4x% = 4x?
—60x — 40x + 4x2 — 4x2 = -600
-100x = -600
X=6
La valeur de x doit étre de 6 cm.
Vérification :
Coté d’un petitcarré: 6 cm
Aire d’'un petitcarré : 6.6 = 36 cm?
Aire des 4 petits carrés : 4 .36 = 144 cm?
Longueur du rectangle coloré: 30-2.6=30-12 =18 cm
Largeur du rectangle coloré: 20-2.6=20-12=8cm
Aire du rectangle coloré: 18.8 = 144 cm?
Soit x le nombre cherché
x+1)2=x2+19
X+2x+1=x2+19
X2 +2x-x2=19-1
2x=18
x=9

Ce nombre est 9.
Vérification :

Nombre: 9
Nombre augmentéde 1: 9+1=10

Carré du nombre: 92 =81 D w18
Carré du nombre augmenté de 1: 102=100

Soit x le nombre cherché
(x - 10)% = x2 - 320
x2 - 20x + 100 = x2 - 320
x2 - 20x - x2 =-320 - 100
—20x = -420
=121

Ce nombre est 21.
Vérification :
Nombre : 21
Nombre diminué de 10: 21 -10=11

Carré du nombre : 212 = 441
Carré du nombre diminué de 10: 112=121 D s
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7 Calculons 1252 - 1232,
1252 - 1232 = (124 + 12 - (124 — 1)2
=12424+2.124 +1-1242+2.124 -1
=] 24
= 496
On peut donc en déduire que 1252 — 1232 = 496 = 4 . 124.

Calculons 1632 - 1612,

11632 - 1612 = (162 + 1)2 - (162 - 1)?
=1622+2.162+1-1622+ 2.162 -1
=4.162
=648

On peut donc en déduire que 1632 — 1612 = 648 = 4 . 162.

Calculons 2012 — 1992,

2012 -1992 = (200 + 1)2 - (200 — 1)?
=2002+2.200+1-2002+ 2.200-1
=4.200
= 800

On peut donc en déduire que 2012 — 1992 = 800 = 4 . 200.

Geénéralisons.
Si x est un nombre entier, on a
(x+1)2=(x=1)??=4x
Effectuons (x + 1)2 — (x — 1)
X+ 1)2-(x=1P2=(x2+2x+1) - (x*-2x + 1)
=x2+2x+1-x2+2x -1
=X
On peut donc en déduire que (x + 1) - (x — 1)? = 4x

t anideyd

Deux autres égalités du méme type :
16°-142=4.15=60
2512 -2492 = 4, 250 = 1000

8 (2x% + 2x + 12 = @x + 1P + (2x% + 2x)?
@x2+2x+1). 2x2 +2x + 1) = 8% + 4xX + 1 + 4x* + 8x% + 4x?
A+ + 2% + A + P+ 2x +2X2 + 2x + 1 =4x* + 8% + 8% + 4x + 1
4x* +8x3 + 8x2 + 4x + 1 = 4x* + 8x® + 8x2 + 4x + 1

= (2x2 + 2x +1)2 = (2x + 1)2 + (2x2 + 2x)?
= Le triangle est rectangle. (Si dans un triangle, le carré de la longueur du plus grand c6té est

égal a la somme des carrés des longueurs des deux autres cotés,
alors ce triangle est rectangle.)

Si x = 1, les dimensions du triangle rectangle sont 3, 4 et 5.

2x+1=2.1+1=2+1=38
2%x2+2x=2.12+2.1=2.1+2.1=2+2=4
2x2+2x+1=2.124+42.1+1=2.1+2.1+1=2+2+1=5

Si x = 2, les dimensions du triangle rectangle sont 5, 12 et 13.

2X+1=2.2+1=4+1=5
2x2+2x=2.2242.2=2.4+2.2=8+4=12
X2+ 2% +1=2.2242.24+1=2.442.2+1=8+4+1=13

Si x = 3, les dimensions du triangle rectangle sont 7, 24 et 25.

2X+1=2.3+1=6+1=7
2x2+2x=2.32+2.3=2.9+2.3=18+6=24
2x24+2x+1=2.324+2.3+41=2.9+2.3+1=18+6+1=25

Si x = 10, les dimensions du triangle rectangle sont 21, 220 et 221.

2x+1=2.10+1=21
2%2 +2x=2.102+2.10=2.100 + 2. 10 = 200 + 20 = 220
2x2+2x+1=2.102+2.10+1=2.100+2.10+ 1 =200+ 20 + 1 = 221
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Soient x et x + 1 deux entiers consécutifs

X+1P -2 =x2+2x+1-x2=2x + 1
2x + 1 est un nombre impair.

Soient x — 1, x et x + 1 trois naturels consécutifs

x=1.x.x+1)+x=x.x=-1).x+1)+x
=X.(X2=1)+x
=x3-X+X
=x3

x3 est le cube de x.
ou

Xe(X+1) . X+2)+x+1=02+X).(X+2)+x+1
=0C+2 + X2+ 2X) + X + 1
=x®+3x% + 22X+ x + 1
=x3+ 3% +3x+ 1
=(x+1)?

(x + 1)° est le cube de x + 1

Soit x et y les deux nombres cherchés
2. (x®+y?)=(x-y)?+ (X +yf
2x2 + 2y2 = x2 — 2xy + y2 + X2 + 2xy + Y2
2x2 + 2y2 = 2x2 + 2y?

=2.0C+y)=Xx-y2+(X+V)P°

4.X.y=X+yP-(x-y?
4xy = X2 + 2xy + Y2 — (x2 — 2xy + y?)
4xy = X2 + 2xy + y? = X2 + 2xy - y?
4xy = 4xy

=4.X.y=X+yP-(x-ypP




