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Semestre d’automne

Feuille 1 : Calculs de base
Éléments de correction – Parties B et C

B. Exercices supplémentaires (plus difficiles)

Exercice 6 – Identité avec des radicaux
Soient x ě 0 et y ě 0 deux réels, alors on a
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Exercice 7 – Histoire de carrés
Soient a, b, c et d des réels tels que a2 ` b2 ` c2 ` d2 “ ab ` bc ` cd ` da, alors on a :

pa ´ bq2 ` pb ´ cq2 ` pc ´ dq2 ` pd ´ aq2 “ a2 ´ 2ab ` b2 ` b2 ´ 2bc ` c2 ` c2 ´ 2dc ` d2 ` d2 ´ 2ad ` a2

“ 2
`

a2 ` b2 ` c2 ` d2
˘

´ 2pab ` bc ` cd ` daq

“ 0,

car a2 ` b2 ` c2 ` d2 “ ab ` bc ` cd ` da.

Or, pa ´ bq2 ` pb ´ cq2 ` pc ´ dq2 ` pd ´ aq2 “ 0 ô
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a ´ b “ 0
b ´ c “ 0
c ´ d “ 0
d ´ a “ 0

ô a “ b “ c “ d

Exercice 8 – Identité de Gauss
Soient a, b et c trois réels, alors on a
pa ` b ` cq3 “ a3 ` b3 ` c3 ` 6abc ` 3

`

ab2 ` ac2 ` a2b ` a2c ` cb2 ` bc2
˘

“ a3 ` b3 ` c3 ` 3
`

a2pb ` cq ` b2pa ` cq ` c2pa ` bq
˘

` 6abc

Si a ` b ` c “ 0, alors pa ` b ` cq3 “ 0 et b ` c “ ´a, a ` c “ ´b, a ` b “ ´c.
Donc 0 “ a3 ` b3 ` c3 ` 3

`

´a3 ´ b3 ´ c3
˘

` 6abc ô a3 ` b3 ` c3 “ 3abc.

C. Exercices d’entraînement (à faire en autonomie)

Exercice 9 – Fractions
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Exercice 10 – Puissances

1. 27´1¨42

3´4¨24
“

p33q´1¨p22q2

3´4¨24
“ 3´3¨24
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5. 552¨121´2¨1252
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“
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52¨11¨p5¨112q´2¨p52q4
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58¨11´3 “ 11.

Exercice 11 – Racines carrées
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Exercice 12 – Identités remarquables
Soient x, y, z et t quatre réels tels que les expressions suivantes soient bien définies.

1. x4´1
x2`1

` 1 “
px2`1qpx2´1q

x2`1
` 1 “ x2 ´ 1 ` 1 “ x2.

2. pxt` yzq2 ` pxz ´ ytq2 ´ px2 ` y2qpz2 ` t2q “ x2t2 ` y2z2 ´ 2xtyz `x2z2 ` y2t2 ´ 2xzyt´x2z2 ´x2t2 ´

y2z2 ´ y2t2 “ 0.

3. x3´1
x´1 ´ px ´ 1q2 “

px´1qpx2`x`1q

x´1 ´ px ´ 1q2 “ x2 ` x ` 1 ´ x2 ` 2x ´ 1 “ 3x.

4. 2x`3
1

x2´4
´ 2

x´2

“ 2x`3
1

x2´4
´

2px`2q

x2´4

“ 2x`3
´2x´3

x2´4

“ ´x2 ` 4.

5. px`yq4´px´yq4

4xy ´ 2px ´ yq2 “
x4`4x3y`6x2y2`4xy3`y4´x4`4x3y´6x2y2`4xy3´y4

4xy ´ 2px ´ yq2 “
8x3y`8xy3

4xy ´

2px ´ yq2 “ 2x2 ` 2y2 ´ 2px2 ´ 2xy ` y2q “ 4xy.
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