Announcements
® Last day of class: Monday, Dec. 9

® No discussion sections next week

® Last day of office hours and Piazza help: Wednesday, Dec. 12
® CBTF (last) Quiz 6 starts Thursday, Dec. 44 |5

\,\)vb\—""em Exam: MEBR 22¢

[ Upcoming deadlines: —
® Tuesday (12/4) - me{ -
e PL HW Fritters

* Friday (12/7)
® Written assignment 9
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Definition of Work

Work of a force I

A force does work when it undergoes a / / -
displacement in the direction of the line of | i
action. ';

\

The work dU produced by the force F when -~

it undergoes a differential displacement dar is
given by

dU =F - dr

-

Work of a couple 17 — Mk -dfk = M db
< < :: —~—
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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. These “movements” are first order
differential quantities:

8)(, ébo 89
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, e

///// : \;\\\\
dU= 0= gdV; & ?
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Thin rod of weight W’

Procedure for Analysis il

*  Determine P
1. Draw FBD of the entire system and provide

coordinate system
2. Sketch the “deflected position” of the system

3. Define position coordinates measured from a fixed L
point and select the parallcl line of action

component and remove forces that do no do work

4. Differentiate position coordinates to obtain virtual

displacement P .
RIS ZAT AT AT B S R R R T

5.  Write the virtual work equation and express the g
virtual work of each force/couple moment

6. Factor out the comment virtual displacement term

and solve

1) Fep N 2) Pelend P = a\ﬂw‘,’ ,
P (‘;'b(c ] {orce /MJM’,)

e T AT

3) Defune iaj f:)-ir%\s (wh:e F i am)“u‘) \
?;:*LC"}?’F. A,.‘,Ftlma 4¢ %:—L(’f‘d){-—)dﬁjéﬁ"édé’[
-Y:= LsnB] — Jig = Lol déj‘

-~ 23 X ~ L a
Yg,’* '%(696?*-%§lh93—-? Ara {%gno&é \ €3 cosd AQJ )
14

- -
§) Ng ™ Na dot do werk  because -F-dr/\:o’
For Ne s Ng= Ne (5) cff;= L(/oshlo)_\ A
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_ - PRYN
Pl do wark: F= P4, dU 2P A= (+P2)- (L5 4467
W ol do ek ﬁ:-v\\s\’
AU = W4Ty cwg)-( Ford e cosddoy )

10 = AU+ AU, =0 = PLanbell 4 (J%wsg 44)
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F=2N quilibrium of the two-member

a6 .
3 Coov tt‘Nk A‘ )E)etermine the angle for

linkage. Each member has a mass

of 10 kg.
Fep DD 0 F Use virhed wwk .
N N, + Dy, Dy, Ng ot o eark
W W ' - W &F wll do i wak

JU = AU, + dUor ¢ dUps
r— BNE ds Lm0t
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