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3. Internal energy equation for resistive MHD 
 
Show that for resistive MHD, the internal energy equation can be written as 

 γ γ η+ ∇ ⋅ = − 2( 1) ,
dp

p
dt

v j  

where η  is the resistivity, j  is the current density, and 5
3

γ =  for adiabatic process. 

  
 
 
 
4. Direct proof of field line freezing 
 
For ideal MHD, prove that if 0×Δ =B l at 0t =  for a short line element of the fluid 
Δl , then 0×Δ =B l for all .t  
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