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Ideal Gas  Law : PV  =  nRT = NkT 
Isothermal processes : T     =  constant   ⇒⇒  (∆Τ = 0)∆Τ = 0) 
Isobaric processes : P     =  constant   ⇒⇒  (∆∆P =  0 ) =  0 ) 
Isovolumetric processes : V    =  constant   ⇒⇒  (∆∆V = 0)= 0)  
Adiabatic process : Q    =  zero          ⇒⇒  (Q =  0 ) =  0 )    ⇒⇒   PVγγ         =  constant 
                             TVγ − 1   γ − 1   =  constant 
Internal Energy : U     =  nCvT ,            ∆∆U    =   nCv ∆Τ∆Τ  
Work : dW  =  PdV ,     W    =   ∫∫PdV 
Heat : Q     =  nCv ∆∆T   (for constant volume)     ,   R  =  Cp −− Cv 
 Q     =  nCp ∆∆T   (for constant pressure)  ,    γ γ =  Cp / Cv  
1st Law of  T.D. : Q     =   W  +  ∆∆U 
Entropy : dS    =   dQ/ T , ∆∆S = ∫∫dQ/T 

Isothermal Processes: 
T     =   constant    ⇒⇒     PV   =   nRT  =  constant     ⇒⇒    PiVi  =  PfVf 
∆ Τ   =    0     ∆ Τ   =    0                ⇒⇒    P∆∆V  −− V∆∆P  =  0 
∆∆U  =   0 
W    =  nRT ln(Vf / Vi)               =    PiVi ln(Vf / Vi)    =    P fVf ln(Vf / Vi) 
Q    =   W  =  nRT ln(Vf / Vi)     =    PiVi ln(Vf / Vi)    =    P fVf ln(Vf / Vi) 
∆∆S  =   ∫∫dQ/T   =   Q/T   =   W/T    =     nR ln(Vf / Vi) 
 

Isobaric Process: 
P     =  constant   ⇒⇒     V / T    =   nRT/ P     =   constant     ⇒⇒    Vi  / T i  =  Vf / Tf 
∆∆P   =  0   =  0              ⇒⇒    P∆∆V    =   nR∆∆ T     ⇒⇒    P    =   nR∆∆T //  ∆∆V  
∆∆U  =  nCv∆Τ∆Τ       =     CvP∆∆V / R      =    Cv W / R    =     (γγ  - 1)-1 W 
W    =  P ∆∆V         =   nR∆∆T   =   n(Cp −− Cv) ∆∆T  =   (γ−1)γ−1)   nCv ∆∆T 
Q    =  W  + ∆∆U   =   nCv ∆∆T + (γ−1)γ−1)nCv ∆∆T  =  γγnCv ∆∆T  =  nCp ∆∆T  =  γγP∆∆V  /  ( γ−1) γ−1)  
∆∆S  =   ∫∫dQ   /   T     =   ∫∫ γγnCv dT   /  T  =  γγ nCv ln   (Tf   /  Ti)  =  nCp ln   (Tf /  Ti)  =  nCp ln   (Vf   /  Vi) 
 

Isovolumetric Process: 
V     =  constant     ⇒⇒     P  / T   =   nRT  / V   =   constant      ⇒⇒     P i  / Ti  =  Pf / Tf 
∆∆V  =  0               =  0              ⇒⇒   V∆∆P     =   nR ∆∆T       ⇒⇒      V   =  nR∆∆T  //   ∆∆P 
∆∆U  =  nCv ∆Τ  ∆Τ       =    CvV∆∆ P/R 
W   =  0 
Q    =  ∆∆U              =  nCv ∆Τ∆Τ       =   CvV∆∆P   /   R 
∆∆S  =  ∫∫dQ   /   T          =  ∫∫nCv dT   /   T  =   nCv ln   (Tf   /   Ti)   =   nCv ln   (Pf   /  Pi) 
 

Adiabatic Process: 
PVγγ         =  constant      ⇒⇒    PiVi

γγ      =       =  PfVf
γγ               ⇒⇒     VdP  −−   γγPdV      =  0 

TVγ − 1γ − 1   =  constant       ⇒⇒    TiVi
γ − 1γ − 1   =    =  TfVf

γ − 1γ − 1           ⇒⇒     VdT −−  (γ−1)γ−1)TdV   =  0 
∆∆U =  nCv ∆Τ    =    − ∆Τ    =    − ∫∫PdV    =   ∫∫  (PiVi

γγ ))dV   /   Vγγ    =     =   (P iVi
γγ )(  1−γ)()(  1−γ)(  Vf /   Vi)

1-γγ  
W   =  −− ∆∆U       =   −− nCv ∆Τ   =   (∆Τ   =   (P iVi  −−PfVf)  /)  /   ( γ−1)    =   −  γ−1)    =   − nR∆∆T   /   (γ − 1)γ − 1)           
Q    =   0 
∆∆S   =  ∫∫dQ/T  =  0 (entropy stays constant in reversible adiabatic processes, Q = 0) 


