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Recall the chain rule: If f is a function of two variables, t and some variable s which is itself 
also a function of t, then we take the total derivative of f with respect to t as follows: 
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Now let’s apply this chain rule to the time derivative of the fluid particle’s velocity: 
 
 
 
 
 
 

Thus, the acceleration of a fluid particle is calculated using the chain rule as follows: 

 
 
 
 
 
 
Or, finally, 

 

This is a Lagrangian description of the acceleration of a fluid particle. 

Note that from the Lagrangian description (following a fluid particle, xparticle is a 
function of time, since the particle’s location changes with time. Thus, xparticle = 
xparticle(t). Similarly, yparticle = yparticle(t) and zparticle = zparticle(t). 

dzparticle/dt = dt/dt = 
 

dxparticle/dt = 
 

dyparticle/dt = 


