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Conserveti ve Forces -
- Their work does NOT depew:l on 'Hve ‘aa'l‘"l
—Tlﬂeir b'-blk round a CIDSQA Pa{-ﬁ (S -f—efb

Examples of conservalive forces
— Gravitutional ferce (REQUIRED iv fQis c_szau'Sc)
— SPM@ force (uot lcﬁuirecl in Hhi course)
_ electric Porce (Nof reuired in this course)



Nonconserztive [Fofkes
_ Their LXofR depends on the patl -

- Ther work mond ¢ closd pa'/"’l .;éo

E‘% 2 FIGURE 6-16 A cratc is pushed slowly at

constant speed across | rough floor from
position | to position 2 via two paths, one
straight and one curved. The pushing

¥ r force Fp is in the direction of motion at

p VvV i cach point. (The friction force opposes the
rﬁ@ ﬂ?, motion.) Hence for a constant magnitude
-

~

pushing force, the work itdocsis W = Fpd,

, N so if the distance traveled d is greater (as for

N the curved path), then Wis greater. The work
_ﬁ._ ﬁ done does not depend only on points 1 and 2;
--------------- > it also depends on the path taken.
r

\/\g»h &Iot:rj the r.rﬁ&i % b\h o./o'ﬁ fufhz
1" ootk done by friction.

Wi frm 152 back 4o | is NOT O .

When you rmise au eig'ed' up fo a he@hz‘

h abote-fgegmund, 3oudo wolR Q@QMS*
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What 1s Hie eurdence tHat enedy

iS sfored 4

when gou release e a%/'ed' f falls back

+o Mejmcﬁ

In the ﬁdal& okow:) tdoik is dsne b +hc Grce
F against the Grce of friction o Moue the
box om po:n'f 1 - point 2. But #is ey[em
s NOT sforedj it is lost as het (F
example. The bex doa NOT move back
fom powl‘f [ = Pam‘ 2 when ;‘: is remov-ed -

You do more work on the curved path because the distance is greater and, unlike
the gravitational force, the pushing force F, is in the direction of motion at
cach pomt. Thus the work done by the person in Fig. 616 does not depend only on
points 1 and 2; it depends also on the path taken. The force of Kinctic friction, also
shown in Fig. 616, always opposcs the motion; it 1oo is 2 nonconservative force
and we discuss how 1o treat it later in this Chapter (Section 6-9). Table 61 lists a
few conscrvative and nonconservative forces.

Because potential encrgy is encrgy associated with the position or configura-
tion of objects, potential encrgy can only make sense if it can be stated uniquely
for a given point. This cannot be done with nonconservative forces because the
work done depends on the path taken (as in Fig. 6-16). Hence, potensial energy
can be defined only for a conservative force. Thus, although potential energy is
always associated with a force, not all forces have a potential encrgy. For example,
there is no potential encrgy for friction

EXERCISE E An objoct acted on by a constant force F moves from point | 1o poist 2
and back again. The work done by the force F in this round trip is 60 ). Can you deter

mine from thas information if F is a conservative or nonconscrvative foroe?

Sprn9 force

TABLE 6-1 Conservative and

Nonconservative Forces
Comservative  Nencomservative
Forces Forces

Gravitational  Frictson

et ST Air ressstance
Electric Tensson 1a cond

ocket

Push or pull by
a person

Answeer: F is NOT o conservative force
ciwce ifs woik pwd a clasd pth+o



Work - Enery  Extended
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If no nonconservahve forces are pro:senf'feg free QW
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FAIGURE 6-17 The rock's potengial
encrey chanpes to Kimetic encrgy as
it falls. Note bar graphs representing
potential encrgy Pe and kinctic
energy ki for the three dilferent
posations.

Lihen No noenconserug hve
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PEZU, KE=K
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Example - A stone is pr@ecM verh‘mllj upwards
Fromamu!d leyel v T A sfce:f
of 20 mls- {jmnj anr re‘s;sfdnCe)fid
it maximum he@h‘l--
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NOTE . T is a nan(_'a:ﬂSeruaﬁ've @;rce. gm‘
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while the texsion in the hoifontz) Spiing
clog posi))ue Lok s it s parall to
Hie cl-:splacem::uf of M, which i 12
f‘a’f)h'l' w:"w| - Td (o) =74 )

o Totzl b\-‘OIk daﬂ.ﬂ l{j fAe 4614927/15
s Td +(-d) =o-



