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Exercice 1 :

1. Le digramme de Clapeyron donne :

2. AB : transformation isochore =⇒ PA
PB

= TA
TB

P0
2P0

= T0
TB

=⇒ TB = 2T0

BC : transformation isobare =⇒ VB
VC

= TB
TC

V0
2V0

= 2T0
TC

=⇒ TC = 4T0

CD : transformation isochore =⇒ PC
PD

= TC
TD

2P0
PD

= 4T0
TD

=⇒ TD = 2PD
P0

T0

DA : transformation isobare =⇒ PD = PA = P0

TD = 2PD
P0

T0 =⇒ TD = 2T0

3. AB : transformation isochore =⇒ WB
A = 0

QB
A = 1,5nR (TB −TA) = 1,5P0V0

BC : isobare =⇒ WC
B = −PB (VC −VB)

WC
B = −2P0(2V0 −V0) =⇒ WC

B = −2P0V0

QC
B = 2, 5nR (TC − TB) =⇒ QC

B = 5P0V0

CD : transformation isochore =⇒ WD
C = 0

QD
C = 1,5nR (TD −TC) = −3P0V0

DA : isobare =⇒ WA
D = −PD (VA −VD)

WA
D = −P0(V0 − 2V0) =⇒ WA

D = P0V0

QA
D = 2, 5nR (TA − TD) =⇒ QA

D = −2,5P0V0

4. Q1 = QB
A +QC

B =⇒ Q1 = 6,5P0V0

Q2 = QD
C +QA

D =⇒ Q2 = −5,5P0V0

5. A pression constante, on a :

dP = 0 =⇒ δQ = CpdT =⇒ dS =
CpdT
T

dT
T = 1

Cp
dS =⇒ lnT = 1

Cp
S + Cte

T (S) = k · exp
[

S
Cp

]
avec k constante réelle.

Les fonctions T et S ont la même monoto-

nie.

Exercice 2 :

1) Gaz parfait =⇒ P1 = RT1
V1

=⇒ P1 = 2,49bar

2) Compression adiabatique =⇒ P2V
γ
2 = P1V

γ
1

P2 =
(
V1
V2

)1.4
P1 =⇒ P2 = 23,7bar

T2 = P2V2
R =⇒ T2 = 570K

3) Transformation isochore =⇒ P2
P3

= T2
T3

T3 = P3
P2

T2 =⇒ T3 = 2429K

4) Détente adiabatique =⇒ P3V
γ
3 = P4V

γ
4

P4 =
(
V3
V4

)1,4
P3 =⇒ P4 =

(
V2
V1

)1,4
P3

P4 = 10,6bar

T4 =
P4V4
R =⇒ T4 = P4V1

R = 1276,1K

5) Le diagramme de Clapeyron donne :

6) A1A2 : Compression adiabatique =⇒ Q12 = 0

A2A3 : isochore =⇒ Q23 = CV (T3 − T2)

Q23 = 5
2R (T3 −T2) =⇒ Q23 = 38,6kJ

A3A4 : Compression adiabatique =⇒ Q34 = 0

A4A1 : isochore =⇒ Q41 = CV (T1 − T4)

Q41 = 5
2R (T1 −T4) =⇒ Q41 = −20,3kJ

7) Rendement du cycle η vaut : η = 1+ Q41

Q23

η = 0.47 = 47%


