CHAPITRE 1

Notions de base

1. Calcul littéral

1.1  Rappels de cours

Développer, c’est transformer un produit en une somme.
Factoriser, ¢’est transformer une somme en un produit.

k(a+ b) = ka + kb
(a+b)(c+d) =ac+ ad+ bc+ bd
(a + b)? = a®? + 2ab + b?

(a — b)? = a®? — 2ab + b?

(a — b)(a + b) = a* — b?
k(a+ b) = ka + kb
—(a+b)=-a-»b

Exemple 1.

Développer : —3x(4 — 5x) ; (3x + 6)%; (5x — 1)(1 — 3x)

e —3x(4-5x)=—-12x + 15x?
e (3x+6)>=9x%+36x+36

e (5x—1)(1—-3x)=5x—15x>—-1+3x=—-15x2+8x—1

Exemple 2.

Factoriser : 3x% + 21x; 36x%2 —100; 25x2 +30x +9; 16x — 4

e 3x2421x=3XxXxx+7%x3Xx=3X(x+7)
o 36x2—100 = (6x)2 — 10% = (6x — 10)(6x + 10)
o 25x2+430x+9 = (5x)2+2x5x X3+ 3% =(5x+ 3)*

o 16x—4=4X%X4x—4x1=4(4x—-1)
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1.2  Exercices
1. Développer, réduire :
52 —-x); Qx+1(x?—-3x+2); (a+ b)3;
(7x + 2y)(-3); 9x—-6)(3 +2x); (a—b)3;
3x — (2 —5x); (1 +x+y)?% (a — b)(a? + ab + b?).
(3 —4x)?; (11— 2x)(11 + 2x) ;
2. Factoriser :
1012 — 992 ; 5xy — 3x%y3; 4 4+ 20x + 25x2;

7x — 14y + 28; 9x? —6x +1; 8xy — 32xy?

2x%—49;

1.3  Corrections

1.
—5(2—-—x)=-5%x2+4+(-5) x(—x) = —10 + 5x
(7x+2y)(-3) =7x X (=3) + 2y x (—=3) = —21x — 6y
3x—(2—-5x)=3x—(+2—-5x)=3x—2+5x=8x—2
(3—4x)2 =32 -2 x3 x4x + (4x)?> =9 — 24x + 16x?
2x +1)(x% —3x + 2)
=2x X x2+2x X (=3x)+2x X2+ 1xx?+1x(-3x)+1x2

=2x3 —6x%2 +4x +x*>—3x+2=2x3—-5x*>4+x+2

(9x — 6)(3 + 2x)
=9xxX34+9xX2x—6X3—6x2x =18x%+15x — 18

1+x+y)?

=A+x+y)A+x+y)
=l+x+y+x+x>+xy+y+yx+y?
=x2+y?+2x+2y+2xy+1

(11— 2x)(11 + 2x) = 112 — (2x)? = 121 — 4x?

(a+b)® =(a+b)?>x(a+b)=(a?+2ab+ b*)(a+b)
= a3+ a®b + 2a?b + 2ab? + b%a + b3 = a® + 3a®b + 3ab? + b3



2. Les puissances

11

(a—b)® =(a—b)2x(a—b) =(a?—2ab+b*>(a—-b)
=a®—a®b —2a?b + 2ab? + b%?a — b3

= a® —3a%b + 3ab? — b3

(a—b)(a® + ab + b?) = a® + a?b + ab? — ba? — ab? — b® = a® — b®

2.
101% — 99% = (101 — 99)(101 + 99) = 2 X 200 = 400

7x—14y+28=7Xx—=2XT7Xy+7%x4=7X(x—-2y+4)
2

2x2 —49=(V2xx) —72=(xvV2—-7) x (xV2 + 7)

=(VZxx) =72 = (xvZ-7) x (xvZ+7)

5xy — 3x%y3

=xyX5-3xXxXyXyxy

=xy X 5—3xy X xy? =xy x (5—3xy?)

9x? —6x+1=3x)>—-2x%x3xx1+1%=(3x—1)?

4 + 20x + 25x% = (5x + 2)?

8xy —32xy? =8xy x1—4x8xy xy = 8xy x (1 —4y)

2. Les puissances

2.1 Rappel de cours

at=paxax..xXa, a€ERetneZ

n facteurs
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Régles de calcul Exemples
0 1\°
o-
5
1 _ 1
al=a V' =6
1 1
-1 _ = 3_1 ==
a a 3
1 1
“n _ -5 _
a "= F 2 = ?
an X am — anxm 53 X 5—9 — 5—6
a 48
= — gn— _ A8—(-11) _ »19
= oA =4
(an)m — anxm ((—6)2)5 — (_6)10
a™b" = (a x b)" 7% x 32 = 212
Ef__ (E)n 46 B 4 6
b \b 36 (§)
2.2 Exercices
1. Calculer :
573, 10%; 772, 671

2. Ecrire sous forme de puissance :

27; 0,125 ; X —
25 216

3. Calculer a ’aide des régles sur les puissances :

38 x 376 ; 43 x4 x42 x4 =
72 x 776 42(45)2 10% x 1073 x 10°
7° ’ 4-543 ° 1078 x 106 x 1077
4. Simplifier :
x3x~° a=8b’ a3  b?
xZxt azbs '’ (E) a1



2. Les puissances

2.3 Corrections

1.
1 1
-3 = — = —
5 53 125
10* =10 000
2.

27 =9x3=3%x3x3=33

0125—1— ! _ 1
’ T8 2x2x2 23
3.

38 X 3—6 — 38+(—6)
=32=9

43 x 471 x 42 x 474
— 43—1+2—4- — 40 — 1

8
— = 58—(—2) — 510

7% x 776

— 72+(—6)—9 — 7—13
79

_ .3-9-2-4
—_— =X
xZx*

— x-12
-8p7
a®b —8-2 7-5

=aqa X b
aZp5

= a 10 x b2

2 _ 1 1
7249

6—1_

4 _22_(2)2

25 52 \5

8 8 1 1

216 27x8 27 33

42(46)2 42 % 46><2
4—543 = 4-5+3

— 2T 41a-(-2) 416

4-2

102 x 1073 x 10°
1078 x 106 x 107

— 102—3+5+8—6+7 — 1013

a\3 b?
J— X —
(b) a1
a3 bZ
- b3 a1

— a3+1 X b2—3 — a4 X b—l
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3. Les fractions
3.1 Rappel de cours
Exemples
a+b_a+b 2 7 2-7 5
c ¢ ¢ 3 3 3 3
a b axd+bxc 5+3_ 23
c d_ cd 4 7 28
><b_a><b 6><7_6><7_42
T ¢ 11 11 11
axb_axb 3><5—3X5—15
c"d cxd 877 8x7 56
a 5
c_a d_axd 7 5 7 35
b ¢ b cxb 372737 %
d 7
axc a 15x8 15
bxc b 7x8 7
—a a -5 5
b~ b =272
a —-a a 4 —4 4
b b b 9 9 -9
3.2 Exercices
1. Calculer et simplifier les expressions suivantes :
3 2
5.7 4 5 3 1 8,3 5 14 3 4 1+3
9 9 9’ 13 26 ' "5 15 45’ 7725’7 575”73 5
3 4 8
7x*yz®  x 12x+3x_ x®+2x 5y+xy
14x*y3z2 " 4 5 20 x3 7 y2
2. Simplifier les fractions aprés décomposition :
168 143 125 567
63 ' 104 45 ' 252
3. Simplifier :
1_ 1 1 X
2.5  x " 2x X Cox+1 x x2—1
x x+3 " x+1 x-1" , ’ 2 ’ 3
x+1 x x—1
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3.3 Corrections
1.

5 7 4 5+7-4 8 5 3 5x2 3 7
9 9 9 9 9 13 26 13x2 26 26
4y 2 4 7+2_3o

7_1><7 7 7

8 3 1x9 8x3 3 12 4

15 457 5%x9 15x3745~ 25 1%
14 5x14 5x2x7 2

1
5
5
7525 " 7x25 7x5x5 5
3
2
E
3

2 5
1 — -
4_3 3 4_36_18 %=%=Ex§=ﬂ
TS5 XEXET AT 58 3 1 3
5 2 5 5 50 25 i°8 B
7x%yz® ToZyzt X 22 7
14x%y3z2  Zx2X¥EXx2 Xy X y2 xz2 2x2y2
X 12x 3x 5x 48x 3x 40x
e - = —=-2x
4 5 20 20 20 20 20
X2+2X xXx+2xX% _ x+2 S5y +xy S5xy+xxy S5+x
x3  xxxxx  x2 y2 y Xy oy
2.
168_8><7><3_8 125_25)(5_25
63 3x3x7 3 45 9x5 9
143 11x13 11 567 9x63 63 9x7 9
104 8x13 8 252 9x28 28 4x7 4
3.
2 5  2(x+3) 5 2x+6—-5x —3x+6
x x+3 x(x+3) x(x+3) x(x+3) x(x+3)
x 2x _ x(x-1) 2x(x+1) _ x?-x+2x?+2x _ 3x%+x

x+1 T -1  (x+D(x-1)  (x=D(x+1) x2-1 T ox2-1
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1 1-—2x

x=% X _1-2x x4l (-2)G+1)

2x 4 5  2x(x+1D+5 «x 2x2+2x+5 x(2x2+2x+5)
x+1 x+1

1 1 x—(x+1)

x+1 x_ x(x+1) _x—(x+1)xf_(x—x—1)xx__ x
2 2 Cox(x+1D) T2 2x(x+1) 2x(x+1)
X X

X

x2—-1 _ X ><x—l_ x(x—1) B X

3 x2-1 3  3(x—1Dkx+1) 3(x+1

x—1

4. Racines

4.1 Rappel de cours

La racine carrée d’un nombre positif a est ’'unique nombre, noté +/a, tel que

(\/E)Z 1

Va a
\/EX\/E=Vde; ﬁ:\/%

Remarque: ~a++Vb#+a+b
Ex:V4+V9=243=5+V4+9=+13

Résolution de x% = a :

Sia < 0,il n’y a pas de solution.

Sia = 0, il y a une solution, x = 0.

Sia > 0, ily a deux solutions : va ou — Va.

Exemple 1.
x? =144 & x = +12

1
On appelle racine n“™ d’un nombre a positif le nombre positif noté an tel que

1\ n
(aﬁ) =a;n+0

Exemple 2.
V64 = 4 car 43 = 64;

1
Notation : a» = Va




