
A force or couple is a constraint force associated with a kinematical 
constraint condition if, and only if, it does no work in a virtual 
movement that is consistent with the constraint.

(All from page 
432 of your 
book)

The virtual work done by constraint forces always is zero when 
unconstrained generalized coordinates are used to describe a 
holonomic system.

When constrained generalized coordinates are used to describe the 
position of a system, constraint forces will do virtual work.

Relation Between Constraint Forces and Conditions (Sec. 7.4.2)



Relation Between Constraint Forces and Conditions (cont.)



Relation Between Constraint Forces and Conditions (cont.)

Case 1

Case 2



Case 2 (cont.)



Chapter 8 - Constrained Generalized Coordinates

Lagrange’s Equations - Constrained Case (Sec. 8.1)



Example of needing to include constraint force


