
A
A B

A B

[A+B] = [A] = [B]

A B
A B

[A×B] = [A]× [B]

A B
A B [

A

B

]
=

[A]

[B]

n A
n A

[An] = [A]n

n A B[ nA

Bn

]
=

[A]

[B]n

A B[ ∫
A B

]
= [A]× [B]

1
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Vérifier l’homogénéité
d’une équation physique



T L
M Θ N I J

v =
x

t
⇒ [v] =

[x]

[t]
= LT−1

�F = m�a = ⇒ [
�F
]
= [m][�a] = MLT−2

E =
1

2
mv2 ⇒ [E ]

=

[
1

2

]
[m][v]2 = ML2T−2

m l �g
ω0

ω0 =

√
g

l

ω0
−1 T0

ω0 =
2π

T0
⇒ [ω0] =

[
2π

T0

]
=

[2π][
T0

] = T−1

[√
g

l

]
=

√[
g

l

]
=

√
[g]

[l]
=

√
LT−2

L
= T−1

12 Généralités



E
C R

q(t)

q(t) = CE
(
1− e−t/τ

)
τ = RC

τ

R M
G L3T−2M−1

T0

T0 = 2π

√GM
R

T0 = 2π

√
GM
R 3 T0 = 2π

√
R 3

GM

uR = Ri i = C
uC
t

[RC] = [R][C] =

[
uR
i

][
i
uC
t

]
=

[uR]

[i]

[i][t]

[uC ]
= [t] = T

τ

So
lu

ti
on

s
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i q

[i] =

[
q

t

]
=

[q]

[t]
=

[q]

T
= I

I T

[
CE

(
1− e−t/τ

)]
= [C][E]

[
1− e−t/τ

]
= [C][E][1] = [C][E]

C
uC

[i] = I =

[
C

uC
t

]
= [C]

[uC ]

[t]
= [C]

[uC ]

T
⇒ [C][uC ] = IT = [C][E]

[
CE

(
1− e−t/τ

)]
= IT

T0

[
2π

√GM
R

]
= [2π]

√[GM
R

]
=

√
L3T−2M−1M

L
= LT−1

[
2π

√
GM
R 3

]
= [2π]

√[GM
R 3

]
=

√
L3T−2M−1M

L3
= T−1

[
2π

√
R 3

GM
]
= [2π]

√[
R 3

GM
]
=

√
L3

L3T−2M−1M
= T

14 Généralités



f

t
+

f

τ
= 0

f1 ∀t f1(t) = Ae−t/τ A

f

t
+

f

τ
= C

C f2 ∀t f2(t) = Cτ

f1
f2

f = f1 + f2
f(0) A

τ

2
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Résoudre une équation différentielle 
linéaire du 1er ordre



v

m
�g = −g �ez

−→v (0) = −v0 �ez v0 > 0
�F = −λ�v �v = v �ez

m
v

t
+ λv = −mg

v

L m r

E �B

v

t
= −B2L2

rm
v +

EBL

rm

RC
E uC

uC
t

+
uC
RC

=
E

RC

uC(0
+) = 0 uC

τ = RC

uC
t

+
uC
τ

=
E

τ

uC1 ∀t
uC1(t) = Ae−t/τ A

uC2 ∀t uC2(t) = E
uC t

uC(t) = Ae−t/τ + E

A

uC(0
+) = 0 A+E = 0 A = −E

uC(t) = E
(
1− e−t/τ

)
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τ = m
λ

v

t
+

v

τ
= −g

v1 ∀t
v1(t) = Ae−t/τ A

v2 ∀t v2(t) = −gτ
v t

v(t) = Ae−t/τ − gτ

−v0 A − gτ = −v0 A = gτ − v0

v(t) = gτ
(
e−t/τ − 1

)
− v0e

−t/τ

τ = rm
B2L2

v

t
+

v

τ
=

E

BLτ

v1 ∀t
v1(t) = Ae−t/τ A

v2 ∀t v2(t) =
E
BL

v t

v(t) = Ae−t/τ +
E

BL

A + E
BL = 0 A = − E

BL

v(t) =
E

BL

(
1− e−t/τ

)
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2f

t2
+ 2mω0

f

t
+ ω0

2f = 0

f1 m
m > 1 t

f1(t) = Aer1t +Ber2t

r1 = −ω0

(
m +

√
m2 − 1

)
r2 = −ω0

(
m − √

m2 − 1
)

A B

m = 1 t

f1(t) =
(
At+B

)
e−ω0t

A B
0 < m < 1 t

f1(t) =
(
A (Ωt) +B (Ωt)

)
e−mω0t

Ω = ω0

√
1−m2 A B

m = 0 t

f1(t) = A (ω0t) +B (ω0t)

A B

m
Q

Q =
1

2m

2f

t2
+ 2mω0

f

t
+ ω0

2f = C

C f2 t f2(t) = C/ω0
2

3
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Résoudre une équation différentielle 
linéaire du 2nd ordre


