
RIGID-BODY ACCELERATION 
 

In this lesson, we will:  
 

• Define isobars and discuss how they change when a fluid is accelerating 
• Derive the equation of motion for a fluid in rigid-body linear acceleration    
• Do an example problem 
 
Isobars 
 

An isobar is a surface of constant pressure in a fluid.  
 
 
 
 
 
 
 
 
 
 
 
 
 
Rigid-Body Linear Acceleration of a Fluid 
 

Recall our little element of fluid from a previous lesson. 
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Frames from the slow-motion video: 

  
 Accelerating to the left Decelerating to the left 
  



Example: Rigid-Body Acceleration 
Given: A rectangular container of oil with SG = 0.825 is 
accelerated at constant acceleration to the right as sketched (not 
to scale). After a short adjustment time, the oil behaves as a 
rigid body in constant acceleration. 
• Magnitude of acceleration = 3.59 m/s2  
• b = 12.5 cm 
• c = 8.82 cm 

 

To do: Compare the gage pressure in kPa at the lower left 
corner of the container when the fluid is at rest and when it is 
accelerating.  
 

Solution:  
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