Relation Between Constraint Forces and Conditions (Sec. 7.4.2)

A force or couple is a constraint force associated with a kinematical (Al frC;m page
constraint condition if, and only if, it does no work in a virtual ;‘gi lg your

movement that is consistent with the constraint.

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.
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Relation Between Constraint Forces and Conditions (cont.)
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Relation Between Constraint Forces and Conditions (cont.)
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Case 2 (cont.)

I WA G SUTAN No  Convhauned N @O0 W ol Heo pAs) c)\\p\gum\\
\J\DO@Q/\&A—\\\\

O[\E[X: &AZ 45\“\3 s\ gﬁy é\B(B—C_'& é\\lﬁi\
o, A uhal wle dews o, £ can g wnlfen o

o&f\) = @E@( . g@s +< ?Q’( “offg = F@@é@(@ orix,\\ * ?w@(&w c\ﬁ\mx
«

5 r\ok a YJ\QN\\’LQO cc@\gb) So W Nu\Jr

@rﬂ R0 WC\(DM\ %QOM‘&\I \{ XVU\}V c—  olwngh

X=X
SO R

\R-VA
WO = [T_

QQ\B: F(XQ—L’X%B (tg\@—cg%ﬁ\ ! FQ\@B@\‘B—&S
}\}gu) Mokcla &<€/M) U
Qo s g b By o B bt

\ Xg-% \ ' Na
R0 BRE oy gl B

\

Urchual werl¢ Ty oA, §Y @(Wé&b Ay matdn ool (W\MK\ Q/\GKW\
o Rl et

X Gl

Cl\ Q™ L an) Co™Qy~ L

oY B

c, r



Chapter 8 - Constrained Generalized Coordinates

Lagrange’s Equations - Constrained Case (Sec. 8.1)
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Example of needing to include constraint force
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