PTSI2 — 2024/2025 Lycée La Martiniére-Monplaisir — Lyon

Entrainement au calcul algébrique : corrigé.

1
(=1)

Correction de la question 1.  1°) —=(=1)"
2°) (- = (=)= = (-1)"
3°) (—1) = ((-1)" = 1" =1

4°) (=1)**! = (=1)(=1)*" = —1 grace a la question précédente

Correction de la question 2. 1°)
(a+b)? = a® + b + 2ab
(a—b)? =a®+b* - 2ab
(a+b)(a—0b)=a®— b
2°)

(a+b+c)=(a+b+c)at+b+c)
= a® 4+ ab + ac + ba + b? + be + ca + cb + 2

=|a®+b* + ¢ + 2(ab + ac + be)

Correction de la question 3.  1°) (a—b)(a® + ab+b?) = a3 + a®b + ab® — ba® — ab® — b3 = m.
2°) &® + b =ad — (=b%) = a® — (—b)® = (a — (=1)) (a® + a(=b) + (—=b)?) =| (a + b)(a® — ab+ b?) |

3°) 2723 +8 =3%23 + 23 = (32)* + 2% = (32 +2) ((32)? — 3z x 2+ 22) =| (32 + 2) (92> — 62 +4) | Le

discriminant du trindme qui apparait est strictement négatif, on ne factorise pas plus dans R.

Correction de la question 4. 1°) A=z*—22 =222 — 22 =222 - 1) =|2%(z - 1)(z + 1)

2°)

B=2a>-2x+1—(x—1)(2z +3)
=(z—1)?—(z—1)(2z+3)
= (x—1)(z —1—2x —3)
=(@-)(-z-4)={1-2)(x+4)]

3°)

C=0Bzx+2+2z—-1)Bz+2—-(z—1))
=|(4z +1)(2z + 3)]
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4°)

5°)

D=z*(z+1)+z+1

(@® +1)(x +1)

E = (32)? — 7+ 3z + 7)(27 + 3)
=Bz+7)Bx—7)+ 3z +7)(2x + 3)
=Bz +7)(3x —T7+2x+3)
=Bz +7)(52 - 9)]

7T 5 4 Tx345x2-4x8
Correction de la question 5. 1° §+E_§: X3 2X4 o
. 1 1 1 n+nn+1)—(n+1)2 1
2°%) 5 T T 2 - 2
n+1)2 n+l1 n n(n+1) n(n+1)
Correction de la question 6.
a
o b o L _ad_ jad
N ¢ b ¢ be |bef
d d
B a B a _Jac
YT T T T bd
€ c
d
a
Q ac
fry C = b :%
‘ d d bd
a
b a
‘= c _ bc _| %
d d bed
a2
A_@_Gbcﬁ_za
- A 3pac
6b
31
10 9 3 ><5><3><2
B 2 _5x2"3x3" " _1_|2
9 5 3x3 5 3 3
15 2 I3xdH 2 2
. 513 5x 13
o_6B-35)(+5) _ 93 _ ax3 _ 18 |13
12(5+1) (T—3) 52120 21x4x5 21 x4 [84]
4 3 2x3

1

24



41 z—1 2z
C tion de 1 tion 7. A= -
orrection de la question @-DE+1l) @rh@—1)  1-a2
rt+l-z+1 2r 2-2x  —2(x-1) —2

221 x2—1:x2—1_(x—l)(a:—i—l)::c—&—l'

b(x—a)+x(a—b)+a(b—x) _ br —ba+xa—xb+ab—ax

B =
abx abx axb abx

=0

142 x 92 T2 x 22 x (3%)? 4 x 34 4 [2
Correction de la question 8. <97 () = Tx4x3 = [ _| %8
3 x 7 3 xT 30 3 3

2332 2332
Correction de la question 9. = = 329 23198 — 3296 —

y = 2100 4 9101 _ 9100(1 | 9) —
2= 2101 _ 9100 _ 910009 _ 1) —
t=[2.3"]

8
w— (3*(=2)") _ 316932 ((_3)523)2 — 31693231096 _

((=3)72%) 77

Correction de la question 10.

A = 3223 — y(ay)? = 3223 — ya?y? = 3a2y® — 22y3 =| 2273 |

B da?y® — (zy)ly  4da?y® — 2%y 32%yd 3a¥yixy | 3y

22 x (—2)  —a2Pad ahy? a?yxad | a3 |

(—a)T x (=b%P)P (—a") x (=0 aTHO o5
¢= —bcx (—a)d  —bcx(—a®)  adbdc _'

4 :4(3+\/5):3+\/5

Correction de la question 11. A =

—V5  9-5
P Y R /1+ﬂ_\/ﬂ+2_ V242
VNG 2\ 22 4 2

CVB+HV2 VB-V2 L (VB+V2)?E (VB V2)?
CV3-V2 VB+v2 o 3-2 3-2
=3+2+2V6—(3+2—-2V6) =46

C

Correction de la question 12.

1 4 11—z l1+z4+1—-2
g Ltz (14+z)2 (1+x)? 2 1 B 1 1
1—-=x 1 1—=x Vi—zl+z+1—-2z (1+2)22/1—2 (l—l—x)%\/l—iﬂ
1+ 1+ Vitz 14z (1+1x)?
1 1
A: =

VA+z)(1-2) |[V1-—2?
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1+
Correction de la question 13. Pour A =
1
1
1+ —-
1
1 _
2
1 1 5 1 1
l+ —=1l+g5=1+5=- e 1+—-=1+7=1+2=3
1 2 3 3 1 2
14 - 1——
+ 2
3
DoncA:%:g.
5
3
5 2+a 22-a)+2+a
B +2—a_ 2 _a _4-2a+2+a | 6-a
S, 2ta 22-a¢)-2-a 4-2a-2-a |2-3a
2—a 2—a
Correction de la question 14.
b+a—z
——(z+a+b)
A= ab
b2 + a® + 2ab — 2
a2b?
_(b+a—m)(x+a+b)ab
b2+ a2+ 2ab — 22
=ab
(2z + 3)2 24x (3 —22)(2z - 3)

B= 2020 —3)(2z +3) 202z —3)(2x+3)  2(2x +3)(2x — 3)

(22 + 3)? — 24z — (22 — 3)?
2(2z — 3)(2z + 3)
(2r+3—-(2x—-3)) 2z +3+ 22 —3) — 24z
22z —3)(2z + 3)
6.4x — 24z
22z —3)(2z +3)

=0

Correction de la question 15. 7840 = 10 x 784 = 2 x 5 x 2 x (350 +42) =22 x 5 x 2 x (175 + 21) =

23 x5 x 196 =23 x 5 x 2 x 98 = 24 x 5 x 2 x 49 = |2° x 5 x 7*]

11



2 2
2
—3(2)248(1)2  —5+2xT S(-2+3x49) = x 145
Correction de la question 16. A = 2:3)2 (g2))2 =7 6 = 34 43
5(£)"—6(3 290 Fa 2o
5 3 3 3 15(3 5x8 15><( 37)
2x145x15  145x 5 725
1x3x37  2x37 | T

Correction de la question 17.
23 x 33 = (12 x 3)3 = 36°

1252 x 36 = (53)% x 36 = 56 x 36 — | 15
33 x 56 = 33 x (52)° = (3 x 25) = | 75°).

72 x 23 ne peut pas s’écrire sous la forme voulue.

Correction de la question 19. 1°)

A=16(2z+7)% — 253z — 7)% = (422 4+ 7))* — (5(3z — 7))?
=(4(2x+7)—50Bx—7)) 42z +7) +5(3x — 7))
= (-

To +63)(23z — 7) = | 7(9 — 2)(23z — 7) |

2°)
B=9222zx+1)— (22 +1)
=(92° —1)(2z + 1)
=((3z)* = 1) 2z +1)
—[(Be — DB+ )2e+ 1)
3°)

C

4a? — 25)(x + 2) — (2° — 4)(2z + 5) + (5x + 10)(2z + 5)

20+ 5)(z+2) 2z —5—(x —2)+5)

(
(
(
(

2z +5)(z 4+ 2)(x +2) =| (2 + 5)(x + 2)*

20 —5)(2x +5)(z+2) — (x — 2)(z +2)(2x + 5) + 5(z + 2)(2x + 5)

7T 9
Correction de la question 20. Comme 4 et 5 sont strictement positifs, 1 <= <<= Tx5<9x4ie

5
7
35 < 36, ce qui est bien le cas donc on a bien : 1 < g

Correction de la question 21. Comme 1+ v/2 et v/3 sont positifs, il suffit de comparer leurs carrés.

(1+v2)2=1+2+2v2=3+2V2> V3" Donc, 1 +v2 > V3.

12



2
1+ﬁ> 145425 3445
= = - .

Correction de la question 22. Calculons < 16 g

1+V5 3+vV5 _1+V5

est un nombre positif, on a bien 3 1

Comme

Correction de la question 23. Justifions d’abord que A existe.
(4v/3)%? = 48 < 72 = 49 donc 4y/3 < 7 donc 7— 43 > 0.

Calculons A? pour commencer.

A2 = <\/7—4\f—\/7+4\/§)2

:7—4\/§+7+4\/§—2\/7—4\/§\/7+4\/§
:14—2\/(7—4\/5)(7+4\/§):14—2\/49—4 =[12]

0<7—4v3<7+4V3donc \/7—4v3 < /7+4/3. Ainsi, 4 < 0.
On en déduit que : | A = —v12 = —2V/3 |

Correction de la question 24. ¢3"2 =23 =g,

Correction de la question 25. Cette expression existe sur R*.
Vo € R*,In(2?) = In(|z|?) = 2In(|z|) car |z| > 0.

Correction de la question 26.

21n <i> 3 <Z> — 21n(3) — 2In(4) — 31n(3) + 31n(8)

= —1In(3) — 2In(2?) + 31n(2%)
= —1In(3) — 2.21n(2) + 3.31n(2)
=5In(2) — In(3)

In (é) =-In(v2)

= 3 n(2)

Correction de la question 27. L’expression existe ssi z > —1.
1 e’

z—In(z+1) _ —In(z+1) _ x _
€ ee € eln(z+1) rz+1
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