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)C  7-'%$'3'/,$-3-,6,2-'5K'Z,@-52[$'\/$-'93@C'
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�
Fc · dx = 0

Y52$,/O3FO,'W5/&,$'

•  M5/R':52,'%$'
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•  T,O,/$%J9,'
'

'
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Z52V&52$,/O3FO,'W5/&,$'

•  M5/R':52,'%$'25-'
%2:,8,2:,2-'5K'-",'
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•  7//,O,/$%J9,''



M5/R'32:',2,/I#'K5/''
252&52$,/O3FO,'K5/&,$'

•  45:%K#'M5/RV^2,/I#',>.3F52$1'

•  ^2,/I#'&52$,/O3F52'529#'@",2'M2&'_'<C'

Wc +Wnc = ∆KE

Wc = −∆PE

∆Etot = ∆KE +∆PE = Wnc

Ef − Ei = Wnc
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•  !5-,2F39',2,/I#'%$'/,93-,:'-5'K5/&,'J#'-",'K5995@%2I1'
'
•  X.-'%K'#5.'@32-'-5'\2:'K5/&,'@",2'I%O,2'85-,2F39'
,2,/I#'-",2'-3R,'-",':,/%O3FO,1'

•  ^c1'
'

F = −d(PE)

dx

PE = −W = −
�

F · dx

PEs =
1

2
kx2

→ �Fg = −mg · ŷPEg = mgh

→ �Fs = −kx



!5-,2F39'^2,/I#'&./O,$'

•  M,'&32'$-.:#'85-,2F39',2,/I#'
&./O,$'G!^'O$'cL'-5'.2:,/$-32:'
@",/,'K5/&,'%$'-",'$-/52I,$-C'

•  W5/',c3689,*'9,-[$'955R'3-'3'63$$'52'
3'$8/%2I1'
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PE = −
�

F · dx

Fg =
Gm1m2

r2

PEg = −
�

Fg · dr = −Gm1m2

r

PEg ≈ mgh

Fg

Fg
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;.885$,'-",'^3/-"'@,/,'$.::,29#'-5'&,3$,'/,O59O%2I'
3/5.2:'-",';.2C'=",'I/3O%-3F5239'K5/&,'@5.9:'-",2'8.99'
%-':%/,&-9#'%2-5'-",';.2C''M%-"'@"3-'$8,,:'@5.9:'-",'
^3/-"'&/3$"'%2-5'-",';.2N'

Etot,i = KEi + PEi

Etot,i = 0 + (−G
mSmE

RES
)

PEg = −Gm1m2

r

Etot,f =
1

2
mEv

2
F + (−G

mSmE

rE + rS
)

vF = 6.14× 105 m/s
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