Exercices sur les savoir-faire de base

5 - Second degré
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5.1 - Forme canonique

Déterminer la forme canonique des expressions suivantes :

Aj(x)= x*+8x-13
Ay(x)= x> —5x-11
Az(x)= x¥>=7x+9
As(x)= x*+11x+7
As(x)= 2x*>+8X -9
Ag(x)= 3x>—12x+5
A7(x)= —2x> +6x+13
Ag(x)= 3x*> —5x+12
Ag(x)= 5x*> —7x+11
Arp(x)= —3x*+15x -7
An(x)= x*>+10x—-12
App(X)= x2—7x+7
Aj3(x)= x*>+3x+10
Ajs(x)= x2+9x-5
As(x)= 2x>+12x-9
A(x)= 5x* —15x+7
A7 (x)= —3x%2+6x+8
Ag(x)= 4x®-5x+13
Ajg(x)= 7Tx%>—5x—8
Asp(x)= —5x%+15x+8
Az (x)= x2+4x-12
Apy(X)= x®+5x+9
Axz(x)= x> -9x-3
Ay (x)= x2+13x-5
Ays(x)= 2x2-6x-3
Agg(x)= 7Tx*—21x+3
Ap7(x)= —4x*+12x+5
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Azg(x)=
Azg(x)=
Aso(x)=
Asz1(x)=
Az (x)=
Asz(x)=
Aszq(x)=
Ass(x)=
Asg(x)=
Asz7(x)=
Asg(x)=
Asg(x)=
Ago(x)=
Ag1(x)=
Ag2 (x)=
Agz(x)=
Agq(x)=
Ays(x)=
Agp(x)=
Ag7(x)=
Agg(x)=
Age(x)=
Aso(x)=
Asp(x)=
Asp (x)=
Asz(x)=
Asy(x)=

3x%-5x+11
3x*>-8x-5
—3x2+13x+7
X% —4x+5

X% +3x+9
x2—7x-10
X2 +9x-7
2x?-8x+12
5x2—10x+7
—3x2+12x+8
7x*-5x—-6
5x%—8x+7
—7x®+12x-3
X2 -6x+1

X +9x+4
x%>-3x-5

X2 +7x-10
3x2-9x+12
4x*>-11x+5
—5x2+9x-3
3x®>-5x+13
7x2-10x+1
—9x% +11x+2
X2 —8x+5

x> +3x-5

X2 —5x+7

x> +3x-13

Ass (%)=
Ase(x)=
As7(x)=
Asg(x)=
Asg(x)=
Ago (%)=
Ag1 (%)=
Ag2 (x)=
Ags (x)=
Apa(x)=
Ags(x)=
Age(x)=
Ag7(x)=
Agg (x)=
Agg (x)=
Azo(x)=
A7 (x)=
A72(x)=
Az3(x)=
Az4(x)=
Azs(x)=
Aze(x)=
A77(x)=
Azg(x)=
Az9(x)=
Ago (x)=
Ag1 (x)=
Ago (x)=
Ags (%)=

4x*-12x+8
6x2—11x+7
-3x*+8x+5
5x2-3x-7
3x?>-13x+5
~7x>+6x+1
X2 +6x-4
x> +5x-9
X+7x+7
x*+9x-14
5x2—15x+25
4x*-13x+8
—5x2+8x-6
3x2-5x+8
5x2-11x+9
-3x*+5x—4
x2-2x-3
X2 +3x-7
X% —5x+9
X2 +9x+1
6x2—30x+12
5x2-11x+9
—3x%+9x+7
4x*-7x+5
2x%>-19x+3
—5x*+7x-8
X2 —6x+4
xX2+7x-1
x> -3x+8
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Ags(x)= x2+3x+4

Ags(x)= 4x>—28x+12
Age(x)= 3x2—7x+10
Ag7(x)= —5x>+7x-3
Agg(x)= 6x%—5x+12
Agg(x)= 3x2—17x+4

Ago(x)=
Ag (x)=
Aga (x)=
Agz(x)=
Agq(x)=
Ags(x)=

5.2 - Equations du second degré - niveau 1

Résoudre les équations suivantes :

(E1) :

(E2)

(E3) :
(Eq) :
(E5) :
(Ee) :

(E7)

(Eg) :
(Eo) :
(E10) :
(En) :
(E12) :
(E13) :
(E14) :
(E1s) :
(E1e) :

(Er7) :

(E1g) :
(Eq9) :

X2 +6x-7=0
s 6x2+7x-3=0
2x%+x+1=0
49x% -42x+9=0
—12x24+11x-2=0
25x2-30x—-4=0
) 7
49x —14x+£—1 =0

3x2-8x+7=2x>-x+3
—4x?+20x-5=5x%—10x +20
@2x+1)(x-3)=—-2x*>-10x—12
x*+3x-10=0
9x?—12x+4=0
2x2+3x+9=0
-3x2+2x-5=0
24x?+34x-10=0
X?>-5x+2=0

, 2 1
5x*—-x+-=0
3 4

10x%2 +20x+5=35x2—10x+2
47x%>-53x—-1=-2x>+3x-17

TSI1 2019-2020

(E20) :
(E21) :
(E22) :
(E23) :
(E24) :
(E2s) :
(E26) :

(E27) :

(E2s) :
(E29) :
(Es) :
(Es1) :
(E32) :
(Es3) :
(Es4) :
(Ess) :
(Ese) :

(E37) :

(E3g) :

—7x2+5x-5
x2—10x+3
X% +5x-3
X2+7x+8
X2 -9x+1
3x>-18x+9

(4x—1)(x—5) = —4x> — 44x — 40
x> —-3x-4=0
5x2+4x+2=0
4x*—6x+3=0

9x%? —30x+25=0
—-15x%>-2x+1=0
4x>-5x—6=0
3x2+4x+%0 =0
5x°—3x+2=2x>-7x+3
-3x2+7x+1=2x>+x-5
(2x-3)(x+2) =4x*>+6x+3
x*+3x-10=0
5x>—4x+3=0
5x>-8x+4=0
4x?-28x+49=0

12x2 +17x-7=0
4x*—5x-4=0
5x2+6x+%4 =0

3x>-8x—4=x%>-2x+5

Ags (x)=
Ag7(x)=
Agg(x)=
Agg(x)=
Arpo (%)=

(E39) :
(Eg0) :
(Eq1) :
(Eq2) :
(Es3) :
(Eaq) :
(Egs) :
(Es) :

(E47) :

(Eag) :
(Eg9) :
(E50) :
(Es1) :
(Es2) :
(Es3) :
(Es4) :
(Ess) :
(Esg) :

(Es7) :

(Esg) :
(Es9) :

4x?—7x+12
—7x*>+5x-8
4x*>-7x+16
5x%—13x+2

—9x2 +4x-7

—5x% +2x-3=2x>-4x-5
(Ax+3)2x-1)=-6x>—x+4
x*+x-30=0
7x2+2x+3=0
6x>—10x+7=0
9x%+30x+25=0
6x°+7x-2=0
522 +3x-3=0
7x2+4x+$ =0
7x% —2x+5=4x*+x+10
—8x2+7x+3=-3x2-x-1
(Bx+2)(x—5) = —-2x%>+18x-2
x> -6x-16=0
3x2-10x+9=0
3x%>—14x+21=0
25x%—60x+36=0
12x%+4x-1=0
2x2-7x-3=0
4x2—6x+E =0

4
2x2—7x+3=x*—4x+5
—2x*+5x+1=3x2+7x-2
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(Epo) :
(Ee1) :
(Ee2) :
(Ee3) :
(Epa) :
(Ees) :
(Ege) :

(E67) :

(Ees) :
(Epg) :
(E70) :
(E71) :
(E72) :
(E73) :

(5x-2)3x+1)=—-7x>—8x+5
X*+7x+10=0
6x2—-17x-5=0
9x®>—6x+2=0
25x2-30x+9=0
15x*>+2x-1=0
4x*+20x+18=0
16x2—8x+£:0

6x2—7x—-2=-3x2+5x+5

10x2 —50x+ 18 = —6x% —106x — 31

(15x-1)(2x+1) =5x*>+33x-5
¥+x-12=0
12x*>+5x-2=0
16x*-24x+11=0

5.3 - Factorisation

(E74) :
(E75) :
(E76) :

(E77) :

(E7g) :
(E79) :
(Ego) :
(Eg1) :
(Eg2) :
(Egs) :
(Eg4) :
(Egs) :
(Egs) :

(Eg7) :

Factoriser si possible au maximum les expressions suivantes :

Ar ()=
Ax(x)=
Az(x)=
Ay(x)=
As(x)=
Ag(x)=
A7 (x)=
Ag(x)=
Ag(x)=
Ajo(x)=
Ap (%)=

*2+x-6
2x%—-7x-4
-3x*>-3x+6
2x*+5x+17
-3x%+2x-9
—10x% +10x+ 120

2!
7x x+21
2

8x2-24x-8
B+x-2

—4x3 - 10x% +44x-30
X% +9x+18
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A1 (x)=
Ar3(x)=
A1 (x)=
Ar5(x)=
Ayg(x)=

A7 (x)=

A1g(x)=
Agg(x)=
Ao (x)=
A1 (x)=
Az (x)=

9x% +42x+49=0
14x%2 +19x-3=0
4x% +20x+20=0

, 249
4x +28x+? =0
5x2+2x—-8=21x*+18x—11
5x%—7x+4=x%>+5x-5
(Bx-4)(2x+5) = —3x%>—-41x—88
x> -5x-14=0
10x2+13x-3=0
16x2—-16x+7=0
9x%2—-30x+25=0
8x%2+26x-7=0
9x%+30x+19=0

2 29 _
4x°+12x + 3 =0

—20x? +44x +48
-3x%+33x-90
4x%—9x+12
—7x*>-7x—6
—-10x% +10x + 60
sxt e Xy 35
4
9x% +81x+153
X +5x>+8x—-14
x3+11x% +38x + 40
x*—7x+10
20x? —104x — 96

(Egs) :
(Egg) :
(Eg0) :
(Eg1) :
(E92) :
(E93) :
(Egq) :
(E9s) :
(E9s) :

(E97) :

(E9g) :
(Eg9) :
(E100) :

A (x)=
Azq(x)=
Ags(x)=
Age(x)=

Ap7(x)=

Agg(x)=
Agg(x)=
Az (x)=
Az (x)=
Az (x)=
Assz(x)=

17x* - 8x+9=-8x>+12x+18
7x% +40x+100=3x% +4x+19
(Bx+7)(4x—2) = —4x*> —2x—28
x?-7x-18=0

1522 —x-6=0

49x% +42x+10=0

25x? —40x+16=0
16x2+2x-3=0

16x% +40x+17=0
9x2+6x+§:0

50x2 +80x+1=x%+38x-3
30x%+21x+8=5x>-9x—1
(2x+5)(3x—1) =2x>-15x - 63

—3x*+30x—63
9x% -6x+5
-9x*+6x—4
—10x% +10x+120

5 154
—7x°— ?X'i‘ 105

8x% +64x+72
x3—11x*>+47x-58
—2x3 - 6x%+26x+30
X2 +3x+2

20x% +24x—32
—2x*>-24x-54
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Aza(x)=
Azs(x)=
Azg(x)=

Az7(x)=

Asg(x)=
Asg(x)=
Ago(x)=
Agq1(x)=
Ay (X)=
Ayz(x)=
Agg(x)=
Ays(x)=
Age(x)=
Ay7(x)=
Ayg(x)=
Agg(x)=
Az (x)=
Az (x)=
As2(X)=
Asz(x)=
Asq(x)=
Ass(x)=
Asg(X)=

2x2-9x+15
—2x%+7x+2

—10x%—20x + 80

, 203
—7x°— ?x— 105

9x% +63x+63
x3-5x%+5x+11
—x3-5x2-2x+8
X% -10x+16
2x%>—x-3

—4x% +36x—80
6x% —5x+10
—5x*>-9x-2
—-10x% +70x—100
-8x%—12x-24
6x% —36x+12

B +7x%+17x-25
-3x%+3x%+111x+105
x? +3x—40

—15x% +27x +54
—4x% +48x-128
2x? +8x+13
-3x?>+9x-3
—-10x? +110x — 180
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As7(x)=

Asg(x)=
Asg(x)=
Ago(x)=
Ag1(x)=
Ag2(x)=
Ags(x)=
Aps(x)=
Ags (x)=
Age (x)=

Ag7(x)=

Agg(x)=
Agg (x)=
Az0(x)=
A7 (x)=
A72(x)=
Az3(x)=
A74(x)=
Azs5(x)=
Az6(x)=

A77(x)=

Azg(x)=

o2 B
7x°+ 4x+105

7x> +63x+28
x3—7x%>+19x-13
3x% - 6x>—33x+36
X2 +3x+2

10x% —22x—24
—2x? —8x +42
7x*—4x+6
-9x?-7x-9
—-10x? —30x + 100

52 %6
7x 6x+56

7x% +35x+35

2 +3x2+12x+10
13 +2x2-13x+10
x> —14x+45

25x% —120x — 180
—4x% —12x+72
3x%—4x+7

-9x% +4x-5
—~10x? + 150x — 540
—8x% — ZL;Sx -120

6x%+36x+6

Az9(x)=
Ago(x)=
Ag1(x)=
Agz(x)=
Ags(x)=
Aga(x)=
Ags (x)=
Agg (x)=

Agz(x)=

Agg(x)=
Agg ()=
Ago(x)=
Ag1 (x)=
Ag2(x)=
Ags (x)=
Aga (x)=
Ags(x)=
Agg (X)=

Ag7(x)=

Agg(x)=
Agg(x)=

Aq0(x)=

13 +6x%+14x+12
x3-3x%2-10x+24
x*>-8x+15

15x*> -9x—6
—2x% +26x—72
8x2+3x+7
—6x°+4x-3
—-10x% —10x +200

, 175
—5x°— ?X— 60

5x% —35x+15
xX3+7x-8
—2x3+14x+12
X*+6x+5

4x% +22x+30
—2x%?-6x+36
9x?>+3x+3
—5x2—6x—1
—10x? +30x + 540

, 117
—9x° — Tx— 180

5x2 +30x + 30
x3—4x®>+8x-5

X3 —7x%+2x+40
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5.4 - Equations du second degré - niveau 2

Résoudre les équations suivantes :

(Ep) :
(E2) :
(E3) :
(Eq) :

(Es) :
(Ee) :
(E7) :
(Esg) :
(Eg) :
(Ero) :

(En) :
(Er2) :
(E13) :
(Er4) :

(E1s) :
(Ere) :
(E17) :
(E18) :
(E19) :

(E20) :
(Eo1) :

x*-9x2+20=0
x*4+2x>-15=0
2x3-x>-1=0
2x3-x*-12x-9=0
2x°+7x-3
5x2—3x+5

38 —11x?

7x2—Ax—44
1 1
—+ =
3x—-2 4x-3
3 5 5
x+4 3x+1 2
X—5Vx+6=0
4 2 2

-1

e Tt Eon
x*+x*-12=0
x*-10x>+9=0
B-x2-x-2=0
3x3-14x°+7x+4=0
4x*-3x+7
2x2+3x+27
Ax*—5x+7

—2x2+6x+3
9 9

4 8 2

- =3+
x-1 x2-1 x+1
x*-12x2+27=0
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(E2) :
(E23) :
(E24) :

(E2s) :
(E26) :
(E27) :
(E2g) :
(E29) :
(E30) :

(Es1) :
(Es2) :
(Es3) :
(E34) :

(E3s) :
(Ess) :
(E37) :
(Esg) :
(E39) :
(Es0) :

(Eq1) :
(Ego) :

x-x*-12=0
3x34+2x°+1=0

4x3 - x*-27x-18=0
5x%+2x-3
2x2—4x—12
9x2—10x+9_2

2x2—-4x+3
2 3

X+1 2x+1
4 2 13

+ =——
2x-3 3x-1 10
x—29y/X+100=0

3 3 _ 2
x-2 (x—l)(x—Z)_ x—1
x*—4x2-5=0

x=17x*+72=0
2x342x°—x+6=0
6x3—19x°+16x-4=0
2x*-5x+9
X2-2x+1
-3x*+x+16 _
2x2-x-3
21 14

—_——=-11
x+4 x-2
3 2 11

2x-3 B x—4 :_7
x—5/x-36=0
8 8 5

-3

x+1 x+D)x+2) O x+2
x*-6x2+8=0

x*-8x2-9=0

(Es3) :
(Eaa) :

(Ess) :
(Esp) :
(Es7) :

(E4s) :
(Eg9) :
(Esp) :

(Es1) :
(Es2) :
(E53) :
(Es4) :

(Ess) :
(Esg) :
(Es7) :

(Esg) :
(Es9) :
(Es0) :
(Ee1) :
(Ee2) :
(E63) :
(Es4) :

X3 -6x2+16x-21=0

4x3 -21x%-51x+14=0
3x*-8x+2
4x2+2x-54
—4x?+7x+5 _

2x2-3x+1
4 3

x+2 2x+41
1 3 5

x—1 4x-1 22
X—17y%+16=0
2 8 8

2 13 2 G-3x-2
x*+3x>-10=0
x*-21x>+80=0

2 -x?-3x+6=0

2x°—9x* +4x+15=0
5x*—8x—7

2x2+5x+3

x?-3x—4

2x2+x+5
5 2

+ =4+
xX+3 x—-4 (x+3)(x—4)

x—17x2+16=0
xX-5x+12=0
3x3 +16x2-60x+32=0
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(Ees) :
(Eee) :
(E67) :
(Esg) :
(Es9) :
(E7o) :

(E71) :
(E72) :
(E73) :
(E74) :

(E7s) :

(E7e) :

5.5 - Etude de signes

Déterminer le signe des expressions suivantes :

A1 (x)=
Az (x)=
Az(x)=
Ag(x)=
As(x)=
Ag(x)=

A7(x)=

Ag(x)=
Ag(x)=

Tx*-8x-25
5x2+3x+15
x> —6x+5 _

X2 —4x+4

4 6
+——=5
-3x+4 x+5

6 5 11

+ =——
2x—1 3x+2 7
Xx-9V/x+8=0

3 6

— =5+
x+2 x(x+2)
x*+4x2-5=0
x*—16x2+63=0
3x3—4x2+2x-1=0
2x3+7x2-9=0
—4x%2-15x+9
[ ]
x2+2x+1
2x* —5x+3
2+x+1

2x2—2x-24
—8x%+22x-5
2x%+x+1
—4x%—4x-5
3x2+4x-2
—7x%+3x-5

) 4
5x“+4x+ —

5

B+x-2
2x3 +7x%—17x—-10
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(E77) :

(E7g) :
(E79) :
(Ego) :

(Eg1) :
(Eg2) :
(Eg3) :
(Ega) :

(Egs) :

(Ege) :

(Eg7) :

(Egg) :

Ajo(x)=
Ap(x)=
Ap2(x)=
Ar3(x)=
A14(x)=
Ajs5(x)=
Agp(x)=

A7 (x)=

Arg(x)=

4 7
+ =—
2x+3 3x-1
2 4 5

4x+3  x-5 7

x—4y/x-21=0

5 2 12
— =3-

x+3 x-3 x2-9

x*-3x2-28=0

x*-13x%>+36=0

2x3—x2-12=0

4x3-9x%2-19x+30=0

—x*+6x+16

R+x+2

x2+7x—9_

x2+2x-3

1 5

5-x x+3

3 1 8

2x—3 2x+7 15

—4x3+7x%+12x+9
2x2—4x-16
—6x2+5x+4
3x2—x+2
—2x2+x-5
3x2-5x+1
—-9x2+6x—-1

) 4
3x°—4x+ —

3

B-xt-4

(Ego) :
(Ego) :

(Eg1) :
(E92) :
(Eg3) :
(E94) :

(Eos) :

(Egp) :

(Eg7) :

(Egg) :
(Eg9) :

(E100) :

Ajg(x)=
Azo(x)=
A1 (x)=
A2 (x)=
Az (x)=
Ay ()=
Aps(X)=
Aze(x)=

A7 (x)=

x—14y/X+40=0
3 4 6

+ =1+
x+1 2x-1 x+D@2x-1)

x*+5x%>-36=0
x*-8x*+15=0
-x3+6x2-10x+8=0
4x3 —4x%-29x-21=0
3x*+34x-16 _
x2-3x+2
4x*-19x+23

x2-5x+6
3 5

+
1x+1 x+2
4 3 11

+—=——
3x+2 x-6 8
X—6y/x-27=0

2 7 7

+ =4+
3x-2 x-1 Bx-2)(x—-1)

4x%-18x%+6x+8
—2x3+9x% - 14x+15
3x2-6x-9

—12x2 -5x+2

4x% -2x+7
-3x2+2x-9

4x% —7x+2

—16x%+16x—4

1
20x% —4x+ —
5

Second degré



Exercices sur les savoir-faire de base

5 - Second degré

TSI1 2019-2020

Axg(x)= 2x3 —7x%2+4x-3
Apg(x)= 9x3 +6x>-57x+18
Azp(x)= —3x3 +20x%> —32x+35
Az1(x)= 3x*-30x+63

Azo(x)= —6x2—x+2

As3(x)= 4x2—3x+2

Azg(x)= —2x*>+3x-5

Ass(xX)= 5x%+7x-3

Agg(x)= —4x%+20x-25

9
Ag7(x)= 4x® —6x+ I

Azg(x)= 2x3 +5x% +3x+2
Asg(x)= 10x3 —35x% —35x+ 150
Ago(x)= —4x3-6x2-x-10
Aq1(x)= 4x®+4x—48

Agp(x)= —5x%>+23x+10
Ayz3(x)= 5x*>-3x+3

Agq(x)= —3x%2+4x-6

Ays(x)= 2x2-9x-3

Agg(x)= —9x% +12x—4
Ay7(x)= 28x2+4x+;

Agg(x)= 3x°—13x*>+6x-8
Agg(x)= 9x3 +3x%—186x+120
Asp(x)= —3x%+13x>—17x+15
As1(x)= 3x2+3x—-6

Asp(x)= —6x%>—7x+3
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Asz(x)=
Asq(x)=
Ass(x)=
Asg(x)=

As7(x)=

Asg(x)=
Asg(x)=
Ago (x)=
Ag1(x)=
Ag2 (x)=
Agz (x)=
Aps(x)=
Ags (x)=
Ags(x)=

Ag7(x)=

Agg(x)=
Agg (x)=
Az0(x)=
A71(x)=
Az2(x)=
Az3(x)=
Az4(x)=
Azs(x)=
Aze(x)=

A77(x)=

3x2—x+2
—4x% +5x—7
2x%+5x—4
-5x2+3x-1
5 1
3xc-2x+—
3

X +3x%+4x+2
2x3 —x2—-5x-2
—2x3 - x?+8x-21
5x%2—-10x—15
—8x%+2x+21
2x%—5x+7
-3x2+7x-8
3x2-2x-7
—8x2+5x-3

) 9
4x°—6X+ —

4

23 +5x%+11x+10
3x3—x?>-20x-12
—3x3+8x*>-8x+8
2x%—2x—40
-10x?-31x+14
4x%2-5x+3
—2x®+3x-5
4x*-7x-2
—8x2+3x-1

2 _ E
5x°—-8x+
5

Azg(x)=
A79(x)=
Ago(x)=
Ag1(x)=
Aga(x)=
Ags(x)=
Aga(x)=
Ags (x)=
Agg (x)=

Ag7(x)=

Agg(x)=
Agg (x)=
Ago(x)=
Ag1 (x)=
Ag2(x)=
Ag3(x)=
Aga(X)=
Ags (x)=
Agg (X)=

Ag7(x)=

Agg(x)=
Agg(x)=
Aqp0(x)=

x3+2x*-3x-10
4x3+7x*-21x-18
—2x3—5x%>—x-12
5x%—5x—30
—21x% —x+2
5x2—3x+1
—4x*>+8x-5
5x% —9x+2
—9x% +4x-1
X+7x+ 49

4
2 +11x% +41x+52
3x3+10x%-9x -4
—4x3+11x*>-13x+ 14
4x% +24x-28
—21x%+13x-2
7x*+2x+1
—3x%+5x—7
3x% +8x+2
~7x?+6x-2

2 4
TX°—4x+ =
7

x3+6x%2+14x+15
733 —9x% —40x+12
—3x3-7x%2+15x-20
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5.6 - Inéquations

Résoudre les inéquations suivantes :

(I) : 2x*-5x-3>0
() : 8x*—6x-9<0
(I3) : =3x*>+13x—-4>0
(I) : —6x*>+19x-10<0
(Is) : 25x2+30x+9>0
(Ig) : 9x*—6x+1<0

(I7) : 4x>+4x+6>0
(Ig) : —16x*+8x—8>0
(I9) : 2x3-3x*>-x-2<0
(ho) : —15x3 +44x* +5x-6<0
(1) : 4x>—6x—4>0

(I12) : 3x*-16x-35<0
(I13) : —4x*>—4x+3>0
(Ia) : —8x*-2x+15<0
(Ii5) : 49x°> —42x+9>0
(Ig) : 16x%> —24x+9<0
(h7): 9x*—6x+9>0

(hg) : —4x*-12x-11>0
(Iig) : 3x3—5x2+9x-7<0
(L) : —12x3-17x%2-3x+2<0
(I1) : 14x>-5x—1>0
(Ip) : 12x*>-5x-2<0
(I3) : —10x2-x+2>0
(Ig) : —14x*-33x+5<0
(Is) : 9x%*—42x+49>0
(I6) : 25x%> —10x+1<0
(L7) : 4x*—12x+14>0
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(I28) :
(L) :
(I30) :
(I31) :
(I32) :
(I33) :
(I34) :
(Is5) :
(Is6) :
(Is7) :
(I3g) :
(I39) :
(Is0) :
(I1) :
(Ig2) :
(Is3) :
(I44) :
(Is5) :
(Is6) :
(I47) :
(Isg) :
(Isg) :
(Is0) :
(Is1) :
(Is2) :
(Is3) :
(Is4) :

-9x%>+6x-6>0
4x3+5x>—x+10<0
—6x3+31x%2-45x+18>0
3x2-10x-8>0

15x2 +17x-4<0
—14x*-x+3>0
—20x2+11x+3<0

16x% —56x+49 >0
4x>+12x+9<0
25x2+30x+13>0
—4x%+20x-28>0

333 -8x2-x-6<0
—12x% +41x% + 40x - 48 <0
5x2+32x-21>0
8x2-14x-15<0
~12x*+41x-24>0
—14x% +45x+14 <0
16x> —40x+25>0
9x%—24x+16 <0
4x%+20x+34>0
—9x2+12x-5>0
2x3+11x%+17x+20<0
-28x3 +81x%*—53x+6>0
8x2+10x+3>0
14x>-29x-15<0
-15x% +14x+8>0
-12x*>+13x-3<0

(Iss5) :
(Ise) :
(Is7) :
(Isg) :
(Is9) :
(so) :
(s1) :
(Is2) :
(Ie3) :
(Ies) :
(Iss) :
(ss) :
(s7) :
(Ies) :
(Ieg) :
(I70) :
(In) :
(I72) :
(I73)
(I74) :
(I75) :
(I7¢) :
(I77)
(I78) :
(I79) :
(o) :
(Ig1) :
(Ig2) :
(Ig3) :

4x>+36x+81>0
25x2-30x+9<0
9x%+42x+58>0
—16x>+8x-8>0
5x3-11x2-30x-24<0
-3x3-10x*-x+6<0
6x%+16x-32>0

1222 +7x-10<0
—35x2+16x+3>0
—6x*+31x-40<0
16x%+24x+9>0

36x% —60x+25<0

25x% —20x+9>0
-9x°+6x-6>0
3x3-7x*>—4x-6<0
—8x3-18x*>-7x+3<0
6x2+17x-14>0
10x>—x-3<0
-12x*>+35x-8>0
-18x2+6x+4<0
25x%-10x+1>0

49x> -42x+9<0
16x*>-8x+10>0
—25x%-20x—11>0
4x3+11x%-13x+28<0
—12x3+19x%2 +12x-4<0
20x2-7x—-6>0
6x2-23x+20<0
-21x*>+38x-5>0
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(Igq) :
(Iss) :
(Isg) :
(Is7)
(Igs) :
(Igg) :

—8x%-2x+15<0
16x°+48x+36>0
81x%—36x+4<0
25x% —70x+59 >0
-16x>+8x-8>0
5x3-12x2-7x-6<0

TSI1 2019-2020

(Ioo) :
(Io1) :
(Io2) :
(Ig3) :
(Ioq) :
(Ios) :

—28x3-69x2-20x+12<0 (Igg) :
2 _

10x2+33x-7>0 (o)
12x2-17x-40<0

2 (Igg) :
-20x“+17x-3>0
212 +10x-1<0 (Tog) :
25x%2—70x+49 >0 (I100) :

36x%2+60x+25<0

1 4x2-20x+32>0

-9x2+12x-12>0
XB+7x2+13x+15<0

—24x3 —5x2+81x-10<0
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