
� CBTF Quiz 7 this week! 
�  Last day of office hours and Piazza help: Wed, Dec. 13 
 
 
 
q Upcoming deadlines: 
�  Tuesday (12/5) 

�  PL HW24 

�  Saturday (12/9) 
� ME HW27 

Announcements 



Recap: Fluid Pressure 
For an incompressible fluid at rest with mass density , the pressure varies 
linearly with depth z  



When a rectangular block of wood of cross sectional area A, height h, and 
mass m is placed in a lake. How far below the surface z is the bottom of 
the block? (ρwater = 1 Mg/m3) 

What happens when you replace the 
block of wood with block of steel? 



 
 
Chapter 11: Virtual Work 
Main goals and learning objectives 

�  Introduce the principle of virtual work  

�  Show how it applies to determining the equilibrium 
configuration of a series of pin-connected members 



Definition of Work 
Work of a force 

A force does work when it undergoes a 
displacement in the direction of the line of 
action.  

The work !" produced by the force # when it 
undergoes a differential displacement !$ is 
given by 



Definition of Work 
Work of a couple 



Virtual Displacements 
A virtual displacement is a conceptually possible displacement or rotation 
of all or part of a system of particles. The movement is assumed to be 
possible, but actually does not exist.  
 



Principle of Virtual Work 
The principle of virtual work states that if a body is in equilibrium, then the 
algebraic sum of the virtual work done by all the forces and couple 
moments acting on the body is zero for any virtual displacement of the 
body. Thus, 



The thin rod of weight W rests 
against the smooth wall and floor.  
Determine the magnitude of force 
P needed to hold it in 
equilibrium. 



Determine the angle for equilibrium of the two-member linkage. Each 
member has a mass of 10 kg. 


