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gogbbobogdoobboduoobbdgogooobogoan

gogogobboubobgboodgoboooboooboboobobooon
gobobodgddbodabdogbobobdgbibobbiboogagooagod
goobggogogoon

1. 0b00googgooo
gooooopoowobobboooboopoboobbbobo AK,00000
00000 AvD0o0oobooooobo AFODOonog

W = AK+AU. (4.1)
— AE (4.2)

godgoguobbuobbobbooboboboobbbooobbooda
gogbbbobdoooouobbbboobooobobobbbooogo
goooo

2.0000000000
0D000D0000000000D0 FO x00000000000000000
O0dJ400D000000DO0DDOO0O ,00¢0000DOOO0O0O0OO
DDDDDDDDDDDDDDDfﬂ]DDDDDDDDDD
(p) 0000000000000 0O0

gbobogobooboobbuoboooooobboobobboobbboa
gugbbododgb 0000000 «cO0O0bO000oubooo

ma = F — f. (4.3)
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e PRy RR

)
.
,
,
, \
, \
, \
—> Ak x
I
1
) ] h
\ 1
,

bbb 0o ooooooooooooon
v’ = v+ 2ad. (4.4)

0000 «00000000 43)0000000000

1 1
Fd = imv2 - imvg + frd (4.5)

0000000000000000 AK =me?/2—me2/200000
Fd = AK + fud (4.6)

(h)OOODDODODOO0Ooooooooooooooo AUoooooogg
0600000000000

Fd = AE+ fid, (AE = AK + AU). (4.7)

gooobbouoouubogbobbboobobuoooobbbognn
gboboboboboooobobooooowooboooooboooooon
00000000 (thermal energy)Ey,, 0000000000 OOOOOO
gobobobbouoobobobobobooobuodobooobobobon
gbooboobobobobbbboooooooboobbooobuoboboa
ggboobmobboboboooobuoooboboobobbboogn
gubdgboobgobbbuobboodooobobuoboboooon
000000 (B, 00000000000000000000000 AEy,
oo0oD ff000D0O0dOOOODODODODDODODODOOOODOOODO

0000000 (4.7)0

Fd = AE+AE, (4.9)
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(a)

O 4.

000000000000 OOO0O00O00O00O0OOW(@OoOOOoOoO
0000poO0o0O)00000o0DO00DO0oDU0O0oDOoooOoooOo
gbobubboobooouobooobbgooooooobobooan
gogobbbuoobbooouooobobobbboooboboobo
D000000000000000000 FOODDODODOODODOOD0OO00O
gbbodgooobobbbobbbobobbobbbbboodgooon
gbooooubogobooogooo

W = AE+ AEy,. (4.10)

4.2 OJO0O0O0ODOOOOOOOOOOO0
4.2.1 100000

oooobOO0ooo rO000O0O0OO0O0OO0ODOOOOOOO,0D00000O0O
OoOooobobooooobobooboOooooooboooooobooobooboOoOoD
000000 (non-conservative force) F* 00000000 FOOOODOODOOO
oob F=FrFe+Fooooobboobobogoboboboboobbobooboboon
ooooobooooooobooooo

el = lmetl = [C[P(a) + (s
— [gmid + Ule)) - i + U] = [ Pe(@)da (411)

gotodgubodubbobooo441i1ggoooooboooooooooogd
gooobobbboooouoooobbbdoboooobboobbbobbobood
gogogobbbboubbuoboobouoboobbooooobbbobbuood
gbobuoobobobogooobibbiobodboggodobbogdgoon
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00000000 :0000000000000 ExOOOO

1
E(z) = imv2 + U(x) (4.12)
00 4.11)0(4.12) 00
E@) _ . AE_ L ABAs_dp
At aveo At A0 Az At dr
= F™w. (4.13)

gbogdobbooooouobobbogbogbooobbobbuouoooooan
ggobobgobbobboao

4.2.2 300000

00000000 FFOoOOO0OOOO0ODO0O0O0D0000000000 F~OQ
000000 FOOOO FFOOOODO F~000000000000000F =
FerfreQpopoOoOoOoOoOOO0O0O0O0O000O

[%mvg L U(R)] - [%mv% +U) = [ Fe( - (4.14)
DDDDDDDDDDDDDDDDD(3.34)DDDDDDDDDDDDDDDD
godbooooboobooobooobooooootoo oo ooooobobobobn
oogoooooooooooboooboooooooonoooooooonooon
oo ooootooooooboocoooooboooooooobon
gooooooobooooboooooooobooooooooboobobon
ggoooooodgood

4.3 UO0Oooooooon
4.3.1 U000 obObOOOoOoOobOobOooboboooog

gbobooobbbbdoooobobobodbboououoboougoboa
ooboboooboobodgb  rpOo0bOobOOODOOObOODOODbObLOOn
gogbuoobbuobgooboooobboboobogooooobobuoog
gboggbobobbouogboboboooboobboobobobuobbon

Jo0oododl Ew..000000000000000000000000
O00000ooDoDOoOooOooowhOoDDOoODDOODOO AEwaDO0O
00000000000 AE, 00000000 (thermal energy) 0 00 AFEy, O
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0,00000000000000 (internal, intrinsic energy) 0 0 0 AFE,,, 00
0ad

W - AEtota](E AE + AEth + AEint) (415)

gooogo

godboodboddbogaodobboobbiboobobibobboggon
Joogoggoooggobooboogodbobooogoogooogn
0000000000000[71]

4.3.2 ODUO0O0OO0OOOOOOOO0

00000000000000000000000000000000000
0000000000000000000000000000000000000
00000000000000000000000000000000000
0000000000000000000000MO000000000000
00000000000000000000000000000
0 (4.15000W=00000

AE 4+ AEy + AEy =0 (000). (4.16)
O0OAE=AE,—AE,00000O
AE, = AE, — AEy, — AEy, (000) (4.17)

0000@O01020000000000000000O00O0O00O00O0O) O (4.17)
godbobuooobobbbooodgoggooggobooboboodgogd
goboooogobogbogogoboodgoogoooobobodggoogd

4.4 OO0O0O0OOOOOOOOOOOOOOOOOOObODOOOn
gobobobogbbboooboobooboooood

dodooooooodoooooooooooooooooooooood
goooooooonoooooiono oo ooooooonon
ddoooooodoododooooooooooooooooooon
0odoooooooooodooooonooooooooooonoooon
oo oooooooooooooooooooo
0o0oooooooooooooooooooooonoobooooonooon
goddooooooooooobooo oo ooooooooon
0000000000000 00000000000000000000000
(0000000 OOenergy itself 00000000000 0OOOOOOO0O
O O (availability of energy) 0 00O 000 O
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gobuooobuobbogooouobbooobbobbouobooooboboboboo
gb moooboboobobbbboobooboboogooooooobobon
gboobobobdogoboboobbotbooobuobobboooooooo
gbobbouobobboboobboodbobooobbbboboouoobn
googbdggbbboboboooouooobboooboobooobbobuobooog
ggg

gboobbobuoguobogbbboboouooboboobbouoon
000000000000000000000000000000000 100%0
gbgouogooboobobbobboobobbougooboooooobda
gbuogbobuogbbboboodoguooboboobboooouoooobo
00000 (D00ooooo0oooo0oo00ooOoooooooooooOoO
ggouboubbobbduduoobbboogog

gbooouoboobobogoobogbobobooboboouoogouoood
gogoobuobbbudbooobbuodoooouooboooobboooo
goodgbobbbooobobobboooodouobobbobooad
goggobobbuobobboubodbbooboooboobbobboood
gobodgbooobobbogoboogbb2o0bogbdboguoboon
gogbobotoogobbooooobobobooobboobobon

Ooon

1] D.OOOO/R.O00000O/).0000000O0O0OOOOO0100000O0
go,200200000700800

2] RA. Serway0 0000000000000 OOO0O0DOOOOOO0ON99
oooogroogon

3] 0000000000000 0000O00000M0O0O00O00 001968
gol3googn

4 D000 0000D0O0000000 -00-00000 019680 Opp.59-60)
) DOO00OD0O0O0O0O0DDOOO0DOmMOoOoOooOOoOoOooO1940
6) D000 O0O0O0O0D00D0DMmMOoOoOoOooooOesenD 01O

77 0000000000000 0OD0mMOC0ODO00OO000000 Br27,19880 0
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