MP2I du lycée Victor Hugo de Besangon

Corrigé des exercices pour la rentrée.

Rappels lycée

Exercice 1 Calculs a faire tres rapidement :

1 (2,5x6,7)+(2,5x3,3) =2,5x (6,7+3,3) =2,5x 10 =25

(Ox 4+2))+OxGB+))=9x[4+2H+(B+21)]=9x10=90
(5,2 % 5,6) + (5,2 x 4,4) = 5,2 x (5,6 +4,4) = 5,2 x 10 = 52
(12x (3+3) +(12x (6+ 1)) =12x [(3+2)+ (6+1)] =12x 10 =120
(0,54 x 80,5) + (0,54 x 19,5) = 0,54 x (80,5 + 19,5) = 0,54 x 100 = 54
(11x (9+9) = (11 x (9-1) =11 x [(9+8) — (9-1)] =11 x2 =22
(8,6 x 71,9) + (8,6 x 28,1) = 8,6 x (71,9 + 28,1) = 8,6 x 100 = 860
(6x (97+2))+(6x (1+31))=6x[(97+ 1)+ (1+1)] =6 x 100 = 600
(1,63 x 51,5) + (1,63 x 48,5) = 1,63 x (51,5 + 48,5) = 1,63 x 100 = 163
8><(2+5)+8><(4+§):8x(2+§+4+§):8x(6+%):80
CT92—2,12=(7,9-2,1)(7,9+2,1) = 5,8 x 10 = 58
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Exercice 2 Réduire au méme dénominateur :

(1. 2_5 M _5-14 9

"7 5 3, 35 3 35

) g+§_14+54 14454 68

"3 7 21 21 21 21

g 3 4 1 4 9 28 9-28 19

21 9 7 9 63 63 63 63

s t_o7r o1 28 2% 5 48 12
925 12 20 25 4 20 100 100 100 100 25

2 42 21

0
. E+l_15 5 _1 5 _21-5 8
30 42 15 30 42 2

Exercice 3 Quelques calculs élémentaires a faire rapidement :
9 4 9 16 27 16—-27 11

43 4 12 12 12 12
BN Y I I W D B
V3/)\v2 Vv3) 2 3 6 6 6
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3. —(-2)+3—-(-1)=—-14+2+34+1=5
1 1 1 1 1 3 12 4 9 12—-4+9 17
4. 1— =+ 1:1—— z=l-c+- == — =
3 143 : 3 4 12 12 12 12 T 12
. §>< E g B § 11 >< §_§ _EX15—112_11><98_11><7><14
7 3 7 3 7 5) 3 35  3x35
. 512 _g 12 17 204 68
S L (VB-vD)+(V3+Vv2) 23, &
f+f V3-V2 V3 -2 S 3-2
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10.

v20-3v6  2v5-3v5 V6 4vB4+5  —VB(VE+5)  4-545V5 4445

V10— 5 4v/5-5  4v/5-5 4545 (4B -5  5x16-5  16-5
4+xf

\/3+\f+\/3— = (a+0)° —a2+b2+2ab:(3+\/3)+(3—\/5)+2\/(3+\/5)(3—\/3)2
6+ 2v/9 5_6+4_10

3 3
31 31 31
(+,/3)+( ,/3> o () =2 e

Exercice 4 Quelques développements élémentaires :

1.

2.
. (a+0b)*+ (a—b)* = (a® + 2ab + b*) + (a* — 2ab + b*) = 2a® + 20
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b+ e)t=(b+e)? (b+c)

(o — V2 a+bV2)? =

(a —b)* = (a — b)(a — b)(a — b) = (a* — 2ab + b*)(a — b) = a® — 3ab + 3ab* — b*
(Ba+ 0 +¢)* = (3a)® + (1°)% + & +2(3a) (1?) + 2(3a) (c) + 2(0) (¢) = 9a® + b* + ¢ + 6ab® + 6ac + 2b%c

1\? 1 1\2 1
(a+—) :a2+2-a-—+(—) =d’+2+
a a a a

((a+0)?)? = (a® + 2ab + 1*)? = a* + 4a®b + 6a°b* + 4ab® + b*

1\? 1 11 1
(a——) =a® - 3a® —+3a ———==a —3a+§——

a? a3 a a3
= (b* + 2bc + ) (b* + 2bc + ¢*) = b* + 4b’c + 6b°c* + 4bc® + ¢
1\’ 1 1
(a+—) :(a2—|—2+ ) _a4+4a2+4+—+4+2a2:a4+4a2+4+—4
a a
CL

—bf)(ﬁbf)) (a® — 2b)% = a* — 4a®b + 4b?
(12) - (£35) - =2

Exercice 5 Quelques simplifications élémentaires :

2 2(1 —/3) 2(1 —+/3)
12+ =2+ =24+ =2 (1-V3)=3-V3
+v3 V- VB) -3 (1=v3)
1 1 1 2 —
1+1+\/§ 2+\/§ _3
1 1 1 1 1 2 —
3. 1+7:1+—:1+71=1++7\/§:1+( FVIR-VI) _
1+2+1+f 1+2+2<1 7] L4+ 7 2++/3 4—-3
4. (a—3)(b+c¢) — (ac+ 2b) = (ab+ac—3b—30—ac—2b):ab—5b—30
5. (a—b)(a—2c)+ (b—c)(a—2) = (a* — 2ac — ab+ 2bc) + (ab — 2b — ac + 2¢) = a* — 3ac + 2bc — 2b+ 2c
2

10.
11.

(a

- (a
6. (b* — a) —a (20’ —a) = (b* — 2ab* + @*) — (2ab® — @®) = b* — 4ab® + 2a* = (b* — 2a)* — 2a° =

(

b = (2+V2)a)(* — (2~ V2)a)
c(l1—a)(1=b)+b(l—a)(l—c)+b(l—a)(l—c)=(1—a)(c(l—b)+2b(1—c)) = (1—a)(2b+c—3bc)

ca*c+ (a—b)(b—c)(a+b) =a’c+ (a® — b*)(b—c) = a’c + a*b — a*c — b* + b*c = b(a® — b* + be)

(a—b+c)’—(—a—b+c)+(a+b+c)* =[(a—b+c)—(—a—b+c)][(a—b+c)+(—a—b+)]+ (a* +
2ab+b? 4 2ac+2bc+c*) = (2a)(—2b+2c¢) + a* + 2ab+b* + 2ac+ 2bc + ¢ = a* +b* + ¢ — 2ab+ 6ac+ 2be
(3a +2)? — (4a+b)(2a — 1) = (9a* + 12a + 4) — (8a® — 4a + 2ab — b) = a® + 16a + 4 — 2ab + b

—3+a(l1+a(2+b(—=1+a))) = —3+a(l+a(2—b+ab)) = —=3+a-+a*(2—b+ab) = —3+a+2a*—a*b+a’b



Exercice 6 (Factorisations) 1. 2a? — 2ba = 2a(a — b)
2. 4zt — 16yt = 4(a? — dy*) = 4(2® — 2y%) (2 + 2¢2) = 4(z — V2y)(x + V2y) (2% + 2?)
162 + 256 — 12822 = 16(a* — 822 + 16) = 16(2? — 4)2 = 16(z — 2)%(z + 2)?
—492° — 9xy? + 422%y = —T2(72? + 62y + 9y?)
223 — 122 — bdx = 2x(2? — 62 — 27) = 2z(v + 3)(x — 9)
—4823 + 482% — 122 = —12x(42? — dr + 1) = —122(22 — 1)?
2
ixs + %xyz + %ﬁy = 3—16x(9x2 + 4y? + 122y) = w
—42%y + daty® — 28y + 23yS = yad(—4a® + dawy® — 25 +9°) = y2P(da(—2® +9°) — 2° +9°) = yad(y® —
29)(dx + 1) = y2® (4o + 1) (z — y) (2 + 23y + 22y + 2® + y*)
9. Ta* + 28a — 14a%b — 56b = 7(a* — 2a%b + da — 8b) = 7(a®(a — 2b) + 4(a — 20)) = 7(a — 2b)(a® + 4)
10. 82%y — 4z — 6zy® + 3y = 2zy(4z — 3y) — 4o + 3y = (4o — 3y)(2zy — 1)
11. 15ax + 6ay — bbx — 2by = (3a — b)(5x + 2y)
12. 2063% + 12a* — 10a2b — 6a® = 2a%(10ab® + 6a2b — 5b — 3a) = 2a2(2ab(5b + 3a) — 5b — 3a) = 2a(5b +
3a)(2ab —1)
13. 3a’x — 4a*y? — 3bx + 4by? = (3a® — 3b)x — (4a® — 4b)y* = (3z — 4y*)(a® — b)
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Exercice 7 Factorisez et déterminez le signe des expressions suivantes :
La* -2 1z +12=(z-3)(a* +2—4) = (v —3)(x — 2)(z + 2)
2° + 2% 4+ 62 + 627 + 92+ 9 = (22 + 3)(2* + v + 3)
rln(z) —z —2In(z) + 2 = (z — 2)(In(z) — 1)
s 16 (@-7@—-7+16 _(z—7)°+16
7 x—T7

x—17 x
xe® +3e" —2x —6 = (e" —2)(z+3)
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Exercice 8 (Réduction au méme dénominateur) Voici les réductions :

1.
12 N o1 2 N T r—1-2+T7x+1) 8xr + 4
r+1 22—1 2—-1 z+1 (@-D@+1) z-1  (z+D@-1)  (z+1)(z—1)
2.
x—2 r+1 x—2 r+1
+ = +
2—=bx+6 -2 (rx—2)(z—3) x-—2
4+ D)(@-3)+(z—-2) 2*—20-3+x—-2  a*-x—5
B (x —2)(x —3) (@ —-2)(=z—-3)  (z—-2)(z—3)
3.
T2 5 7 L2 5
a2—b  a2—ab ab—0 (a—b)(a+b) ala—0b) bla—Db)
_ Tab+2b(a+b) —5a(a+0b)  4ab+ 2b* — 5a*
B ab(a — b)(a + b) ~ ab(a? — b?)
4.
a—>b n a+b B ab B 1 N 1 1 B 1
a? — b2 3a? + 6ab + 3b2 a?b+ab>  a+b 3(a+ ) at+b  3(a+b)



1 Lo B 1 L1 B 14+a—b
9a? — 9b? 9(a +b) B 9(a —b)(a+b) 9(a+0b) B 9(a —b)(a+b)
6.
x y x y x(y —2z)+y xy — 222 +y
2r — vy y? + 4a? — 4xy 2 —y (y — 2x)? (y — 2x)? (y — 2x)?
7.
20 +Ty 4 2+ Ty)(Bx—y) —4(2x+3y) 62> +19xy — Ty* — 8z — 12y
(z—y)(2+3y) (x—-y)Br—y) (z —y)(2z 4 3y)(3z — y) (z —y)(2z 4 3y)(3z — y)
8.

4ab

a—> 1

(a?z +b)(z —a)

(4da + 7)(a’x 4+ b) * (a?z +b)(z —y)
_ dab(da+ T)(x —y) — (a—b)(x —a)(z —y) + (z —a)(4a +7)
(a’x 4+ b)(x —a)(4a+ 7)(x — y)

N i+ 1 :i+ 1 :(x+1)+a:: 20+ 1
20 22+2 2z 2x+1) 2zx(z+1) 2z(z+1)
10.
o111 1 1
=2 n mt2 2n=1) n 2+
B 1 1 1 B n(n+1) 2n—1)(n+1) n(n —1)
" 2n—1) n 2mn+1) 2n(n—1m+1) 2nn—1)n+1)  2n(n-—1)(n+1)
_n(n+1)—2(n*—-1)+n(n—1)
B 2n(n —1)(n+1)
_nP4n—2n*4+24+n*—n 2 B 1
2n(n —1)(n+1) C2n(n—1)(n+1) nn2-1)
x oy z(z+y)—y(z—y)
11. 2 + zy - y(ii;)/l(ig_)y) =1
-y Tty (z—y)(z+y)
12.
2r — 3 3 20 (2z-3)(x—1)+3(x+1)—-22>  2(3-2x)
t+1  x—1 a22-1 (x+1)(z—1) (w1 (w—1)
13 1 _ 1 _ 1 _ 13 — 2z . 22-13
R p— r— 2=t z(13—2x)—(5-z) =222+ 140 —5 222 —14x+5

13—-2z



