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Fonctions exponentielles (& logarithmiques)

Exercice 8.1
(a)

log2(32) = log2(2
5) = 5log2(2) = 5.1 = 5

(c)

log(0,0000001) = log(10−7) =−7log(10) =−7.1 =−7

(f)

log 1
2
(4) =

log2(4)
log2(

1
2)

=
log2(2

2)

log2(2−1)
=

2log2(2)
−1log2(2)

=
2.1
−1.1

=−2

(g)

ln(e−7) =−7ln(e) =−7.1 =−7

(i)

log√32(32) =
log2(32)

log2(
√

32)
=

log2(2
5)

log2(2
5
2 )

=
5log2(2)
5
2 log2(2)

=
5.1
5
2 .1)

= 2

(j)

log16(8) =
log2(8)

log2(16)
=

log2(2
3)

log2(24)
=

3log2(2)
4log2(2)

=
3.1
4.1

=
3
4

Exercice 8.3
(a)

logx(5) = 0,5

⇔xlogx(5) = x0,5

⇔5 = x0,5

⇔(5)2 =
(

x0,5
)2

⇔25 = x(2·0,5)

⇔25 = x

2
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(c)

logx(2) =−2

⇔xlogx(2) = x(−2)

⇔2 = x(−2)

⇔(2)−
1
2 =

(
x(−2)

)− 1
2

⇔ 1√
2
= x

⇔
√

2
2

= x

(d)

logx(a) = a
⇔ xa = a

⇔ (xa)
1
a = a

1
a

⇔ x = a
√

a

(e)

logx(a) =−a

⇔xlogx(a) = x−a

⇔a = x−a

⇔(a)−
1
a =

(
x−a)− 1

a

⇔(a)−
1
a = x

(f)

logx(a) =
1
a

⇔ x
1
a = a

⇔ (x
1
a )a = aa

⇔ x = aa

Exercice 8.6
(b)

log10(125) = log
1000

8
= log(103)− log23 = 3−3loga = 3−3a

(c)

log10(2,5) = log
10
4

= log10− log22 = 1−2log2 = 1−2a

Correction TP 3 3
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Exercice 8.7

loga x = 3 ⇔ a3 = x

log2a x = 4 ⇔ (2a)4 = x

=⇒ a3 = (2a)4

⇔ a3 = 16a4

⇔ 1 = 16a avec a ̸= 0 car a est la base d’un logarithme

⇔ a =
1

16
= 2−4

=⇒ x = a3 = (2−4)3 = 2−4.3 = 2−12

Exercice 8.8
1) Conditions d’existence

logx5 et logx4

Dom = IR+
0 (1)

2) Résolution

logx 5 = logx 4+1
⇔ logx 5 = logx 4+ logx x
⇔ logx 5 = logx(4x)
⇔ 5 = 4x

⇔ x =
5
4

La solution appartient bien au domaine (1).

Exercice 8.9

loga

(
loga aax

)
⇔ loga (a

x loga a)
⇔ loga (a

x)

⇔ x loga a
⇔ x

Exercice 8.10
(a)

log3(x+2)+1 = log3(x
2 +4x)

1) Conditions d’existence

Correction TP 3 4
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— Condition d’existence 1 : log3(x+2)

x+2 > 0
Dom =]−2,+∞[ (2)

— Condition d’existence 2 : log3(x
2 +4x)

x2 +4x > 0
Dom = IR\[−4,0] (3)

— Intersection des deux conditions d’existence

En faisant l’intersection des domaines d’existence (2) et (3), on obtient

Dom = IR+
0 . (4)

2) Résolution

log3(x+2)+1 = log3(x
2 +4x)

⇔ log3(x+2)+ log3(3) = log3(x
2 +4x)

⇔ log3(3(x+2)) = log3(x
2 +4x)

⇔ 3(x+2) = x2 +4x

⇔ x2 + x−6 = 0
⇔ x ∈ {−3,2} (5)

En faisant l’intersection entre les conditions d’existence (6) et les solutions trouvées (5), on obtient
une solution réelle unique :

x = 2

(d)
2 log2(x)+ logx(2) = 3

1) Conditions d’existence

— Condition d’existence 1 : log2(x)

Dom = IR+
0 (6)

— Condition d’existence 2 : logx(2)

Dom = IR+
0 \{1} (7)

— Intersection des deux conditions d’existence

En faisant l’intersection des domaines d’existence (6) et (7), on obtient

Dom = IR+
0 \{1}. (8)

Correction TP 3 5
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2) Résolution

2log2(x)+ logx(2) = 3
⇔ 2log2(x)+ logx(2) = 3

⇔ 2log2(x)+
log2(2)
log2(x)

= 3

⇔ 2log2(x) log2(x)+ log2(2) = 3log2(x)

⇔ 2[log2(x)]
2 −3log2(x)+1 = 0 (9)

En posant
y = log2(x), (10)

l’équation (9) peut se réécrire
2y2 −3y+1 = 0 (11)

Sachant que
∆ = (−3)2 −4 ·2 ·1 = 1

les deux solutions de l’équation (11) sont
y1 =

3+
√

1
4

= 1

y2 =
3−

√
1

4
=

1
2

En vertu de (10), on a 
x1 = 2y1 = 21 = 2

y2 = 2y2 = 2
1
2 =

√
2

(12)

L’ensemble des solutions de l’équation s’écrit donc S = {2,
√

2}.
(e)

4 logx = log(x2 −2)+ log8

1) Conditions d’existence

— Condition d’existence 1 : logx

Dom = IR+
0 (13)

— Condition d’existence 2 : log(x2 −2)

x2 −2 > 0

x2 > 2

Dom = IR\[−
√

2,
√

2] (14)

— Intersection des deux conditions d’existence

En faisant l’intersection des domaines d’existence (13) et (14), on obtient

Dom =]
√

2,+∞[. (15)

Correction TP 3 6
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2) Résolution

4logx = log(x2 −2)+ log8

⇔ log(x4) = log(8(x2 −2))

⇔ log(x4)x = log(8x2 −16)

⇔ x4 = 8x2 −16

⇔ x4 −8x2 +16 = 0

⇔ (x2 −4)2 = 0

⇔ x2 −4 = 0
⇔ x ∈ {−2,2} (16)

En faisant l’intersection entre les conditions d’existence (15) et les solutions trouvées (16), on ob-
tient une solution réelle unique :

x = 2

(g)
(log4 x)2 − logx x+1 = 0

1) Conditions d’existence

— Condition d’existence 1 : log4(x)

Dom = IR+
0 (17)

— Condition d’existence 2 : logx(x)

Dom = IR+
0 \{1} (18)

— Intersection des deux conditions d’existence

En faisant l’intersection des domaines d’existence (17) et (18), on obtient

Dom = IR+
0 \{1}. (19)

2) Résolution

(log4 x)2 − logx x+1 = 0

⇔ (log4 x)2 −1+1 = 0

⇔ (log4 x)2 = 0
⇔ log4 x = 0
⇔ x = 1 (20)

La solution trouvée (20) ne fait pas partie du domaine (19). Il n’y a donc pas de solution à cette
équation.

x ∈ /0
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Exercice 8.15
(a)

2x +2x+1 = 3
⇔ 2x +2.2x = 3
⇔ (1+2)2x = 3
⇔ 3.2x = 3
⇔ 2x = 1
⇔ x = 0

(c)

ex + e−x = 2

⇔ ex.ex + ex.e−x = 2.ex

⇔ (ex)2 +1−2.ex = 0

⇔ (ex −1)2 = 0
⇔ ex −1 = 0
⇔ ex = 1
⇔ x = 0

(d) (
9
4

)x

− 8
27

= 0

⇔
(

9
4

)x

=
8

27

⇔
(

32

22

)x

=
23

33

⇔

((
3
2

)2
)x

=

((
3
2

)3
)−1

⇔
(

3
2

)2x

=

(
3
2

)−3

⇔ 2x =−3

⇔ x =
−3
2
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(e)

9x −2.3x+1 = 27

⇔
(
32)x −2.3.3x −27 = 0

⇔ (3x)2 −6.3x −27 = 0

⇔ (3x)2 −6.3x −27 = 0

⇔ 3x =
6±

√
144

2
⇔ 3x = 3±6
⇔ x = log3 9
⇔ x = 2

(g)

4x −5.2x +6 = 0

⇔ (2x)2 −5.2x +6 = 0

⇔ 2x =
5±

√
1

2
⇔ 2x ∈ {2,3}
⇔ x ∈ {log2 2, log2 3}
⇔ x ∈ {1, log2 3}
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Exercice 5.4

tan ÂBD =
5
3

=⇒ ÂBD = arctan
(

5
3

)
=⇒ ÂBD = arctan

(
5
3

)
tan D̂AC =

6
5

=⇒ D̂AC = arctan
(

6
5

)
=⇒ ÔAB = 90− arctan

(
6
5

)
B̂OA+ ÂBO+ ÔAB = 180

⇔ B̂OA = 180ÂBO− ÔAB

⇔ B̂OA = 180−
(

90− arctan
(

6
5

))
− arctan

(
5
3

)
⇔ B̂OA = 90+ arctan

(
6
5

)
− arctan

(
5
3

)
≈ 81,158
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Exercice 5.9
(c)

cos
(

3π

4

)
=−

√
2

2

(d)

sin
(
−π

2

)
=−1

Exercice 5.12

sinθ =
7

16
cos2

θ + sin2
θ = 1

⇔ cos2
θ = 1− sin2

θ

⇔ cosθ =±
√

1− sin2
θ

⇔ cosθ =±

√
1−
(

7
16

)2

=±
√

207
16

=±3
√

23
16

tanθ =
sinθ

cosθ
=

7
16

±3
√

23
16

=± 7
16

× 16
3
√

23
=±7

√
23

69
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