CORRECTION DU CONTROLE DE MATHEMATIQUES

Inéquations, factorisation et modélisation

Exercice 1 — Etude de signes (4 points)

1. 2z —5)3z+2)>0
Onrésout : 2z —H =0 <— x:get3x+2:0 = = —

win

x —00 —2/3 5/2 +00
2r —5 - | - 0 +
3z +2 - 0 + | +
(2z —5)(3z +2) + 0 - 0 -+
S =]-00;—2] U [2;+o0].
2. 22(x+7)<0
Onrésout : 22 =0 <= z=0et2+7=0 <= x=—T.
x —00 -7 0 +00
—2x + | + 0 -
T+7 - 0 + | +
—2x(zx+7) - 0 + 0 —
S =] — oo; =7[U]0; 00|

3. (1—-4z)(z—-1)<0
Onrésout : 1 —4x =0 < x:ietx—lzo <— = 1.

x —00 1/4 1 +00
1 —4x + 0 - | -
r—1 - | - 0 +
(1 —4x)(z—1) -0 + 0 -
S =]—o00; ] U[1;400].
4. 2*(5—1x) >0
Onrésout : 72 =0 <= x=0eth—2=0 < z=75.
x —00 0 5 +00
z? + 0 + | +
5—u + [ 4+ 0 -
%(5 — 1) + 0 + 0 -

S =] — 00; 0[U]0; 5].

Exercice 2 — Factorisation et Inéquations (5 points)

1. (x+1)(2x —3) +
— (z+1)[(2x —3) + — (z+1)3x—2) <0.
Onrésout :x+1=0 — z=—-1et3z-2=0 :r;:%

x —00 -1 2/3 +00
r+1 - 0 + | +
3r —2 - | - 0 +
(x+1)(3z —2) + 0 - 0 +




S=[-1;2].
2. 42?2 —49 >0
— (20 -T)2x+7) >0.

Onrésout : 2z —7=0 <— x:%etQ:c—l—?:O <= x:—%.
x —00 —7/2 7/2 +o0
20 — 7 - | - 0 +
20+ 7 -0 4+ | +
(2x —T)(2z+T7) -+ 0 - 0 +

5 =] o0; ~1[U] % oo

3. (x=5)2x+1) <a?—25

— (z—=5)2z+1)—(z—=5)(z+5) <0 < (z—5H)[(2z+1)—(2+5)] <0 < (z—5)(x—4) <0.

Onrésout :x —5H =0 < r=5etz—-—4=0 << z=4.

x —00 4 5 +00
r—5 - | - 0 +
r—4 - 0 + | +
(x —5)(x —4) + 0 — 0 —+
S = [4;5].
4.9z —1)2—4<0
— [Bz—1)—-2]3(z—-1)+2] <0 < (3z-5)3x—1) <0.
Onrésout : 3z —5=0 <= z=2et3x—-1=0 < z=3.
x —00 1/3 5/3 +0o0
3r—5 - | = 0 +
3r —1 - 0 + | +
(3x —5)(3z — 1) + 0 - 0 +
S =535l
Exercice 3 — Quotients (5 points)
dD—w
1. >
2x+4_0
VI:2xr+4=0 <= 2=-2.0nrésout : 5 —x =0 < = =05.
x —00 -2 ) +00
5—x + | + 0 -
2z +4 - 0 + | +
25:;:54 B || + 0 -
S =] —2;5].
2?2 — 16
. <0
20 + 8
V.I.:x:—4.Pourx7é—4:%<O<:>%<0.Onrésout:x—4=0<:>x:4.
x —00 —4 4 +o00
r—4 - | - 0 +
2 —
2:5-&-186 — || — 0 +




3
3. <1
T—2 "
= T2 <) = 2 <y
VI:z=2.0nrésout :5—2=0 <= z=
T —00 2 ) +00
5—ux + | 4+ 0 -
x—2 - 0 + | +
= -+ 0 -
S =] — 00; 2[U[5; +00.
4 1 - 1
E et L
z—1)—(z+1 —2 . _ .
T —00 -1 1 +o00o
) -1 - | =
(x+1)(x—1) + 0 - 0 +
(:v+1;(2$—1) B | | + | | -
S=]-1;1].
Exercice 4 — Situation réelle (6 points)
1. z €[0;10[.
2. S(x) = (20 — 22)(30 — 2z).
3. S(x) = 422 — 100z + 600.
4. Contrainte 416 cm? :
(a) S(z) > 416 < 42? —100x + 184 > 0.
(b) 4(z — 2)(x — 23) = 42% — 100x + 184.
(c) Etude du signe de 4(z — 2)(z — 23) sur [0;10] :
T 0 2 10
x—2 - 0 +
r — 23 - | -
(z—2)x-23)| + 0 —

L’aire est supérieure a 416 cm? quand z € [0;2]. La largeur maximale est donc 2 cm.



