190516-01

BB AEXNEINSEER
EBAREX ma=F
: Nﬁ (EBETALF— OB |

A 4

HREEHROBE

E—AVMEAERROBER |




190516-02

1:I:$&:l:?~)lé?‘-d) £ LR

S CCTCHHIEHEE
dv v(t) =V, v(t,) = v,
m—=F - X() =X, X(t;) =X,
dt J— o~ >
. XTRAT 5L A B
1=y =t
j m- dX .‘- FaXx ERRETHE 2

Im—vdt _IFdx j:%(% mvzjdt = : Fdx

j%(%mvzjdt :IFdx



A FR—ETHAETHE

1
—mv

2

(J[z)2 -

1
—mv

2

1

2

—mv
2

v(ty) .
=[Fx],

v(t)

(tz)2 =F (Xz _Xl)

|

1
2

2
_mV2 —

1

Emvf}:{F (%, —xl)]

EFIRILET—D

Zit

NDnitE

190516-03



190516-04

=

TE LN DR

(B o EE = HicT B | o L
' x > B ER
i | dv
I m—=F
— > dt
EH
o !
$ FAEIZLI=LE J/ (Work) I,
W =F-x pasi |
L‘E%éﬂ’béo [ML] L _ [LZM]
[ FOEIcHEE W#Li1=1 [TZ] [ ]_ [TZ]
. M FIcH=E |V ZEshi=] ) . Y,




190516-05

fH EIZEI-o5RD VRICERTSH

PG A sErA N(R)
N(R) HEELTLEL
I ‘EEHA: N )
‘ TC)(')'SIC/ BOR:EN mg
¢ @“@yﬁw:Fsmqj
mg :
EBAES
m%:Fcosé’

\_ J

BEAEAOAETAEEETS | -
W =F cosé-x




190516-06

#HLEIZB|-RPIBE

Fsing

qﬁ.
Fcosqg

51 FAUMKIZLT=HZE I/ (Work) [Z.
W =Fcos@-x=Fxcosé&

(HE Cen B
=71 X
- NORZELBEFRAMNRLCEE: ) = Fx

ADRSLBEHRLS g DAZGEITHE: IV = Fxcosq

N\ J




#HLEIZE|-RZBE

I%sinq

190516-07

EEIAES (A E)

m ﬂ =F cosé
dt
jtzi(i mvzjdt — [* F cosdx
bt dt\ 2 X
1 v(ty) .
[— mvz} =|[F cos Hx]xz
2 v(t) 1
1 1,

2

.

—mv; oy = F cosO(x, —x)

N

J




HE~ERN o

D LICEI0RS + B NEERTHEA

MEIZEERT SN
X ! . A
. BOH:EH mg
'F'singh A BMh:3Eh
R ! N : : . ﬁjj R
i\ 7 ] HEELTUAL
| s R
l
f < BOH-EH mg
DY RRT: Fs
mg \F y Fsmcb
BEAROHEHHMEETS |
BEH fIIEREIBETECL EQHE: W, = Fcosf-x
IZH L TREELTLS BOtE: W, =—f -X

> 4



TRE~EEN

D LICE|05RS + BB NEFRITHEAE

SEENAR (8 )

mﬂ: Fcosd— f
dt

t d(1 5 [
L a(Emv jdLle (F cos— f)dx

1 V(tz) X

{— mvz} =|F cosOx — fx]x2

2 v(t) 1

1 1

Emvzz——

mv; = Fcosd(x,—x)—f(x,—x)

190516-09



190516-10

TEE~IMNLORNIR

ROFMLORTE =
A-B
A-B = ABcosé@

hEHREICEATSE

—

F.-X=Fxcos@

2FY,

W =F-X




HE~RAS o

#uEERE Dy #1788 Y
Li=&33E A F.

DW. = F-Dr,cosq

F.Dr

l

L3 %,




190516-12

Dr, #BYL<NE<T BE

dW =F -dr

hzXBETHEDT 5L
B _

W= [ F-dr

L3, ﬁ o > X
i b

[F1i$1lifjjd)ﬂﬁsﬁﬁﬁm%’ri?‘é:&h‘“?%é ]




190516-13

NFPEREEE

4.7 HELIRILE—
[ffE25 42—
BN’ | mroEmsEzEy.
[GiRE26 42—
BN’ | nEoEmsEREE.




o

190516-14

5
4 N\
HEZH  BHARBHIYDLE
_ pw
D1
ERREAL: Jvbk [W=l/S]
\'lf’l’f'a'lli1 [J] DHEFEFETHEEDHEREN;T1[W]
X3t
(Wl 1 M
L ML
ey - VL
1T
\_ J




BREOLEE

i AW _ W
N JLD At dt
H=E dW I
dW = F - dx
HE-T

dt dt

<

190516-15



190516-16

IR)LF—

B HMED . BOWIKIZHL T NEREL
{ } ) EFET RN =THALFD

TFEETHRENZFLDEE.
ZOYRIEIRILF—ZFH-TLNSHELDS

1
EE MOBANEITFTERAEND

m vy v=0
—o— 1l >
«— >

2+23H Fi—FLd5E <« N

BEh
()

N>
BEEIFMREEEFEZEZADHENTED



190516-17

- a v=0
F€<t— __ . [
— .
3 a >»
KEHEDEE SRS
dv
= —F
dt

El3d, milzE X THENI 5L

jm dx = j
_[m—vdt—j(—F)dx



1
2

1

1
mv?

E

(1mv2jdt=IX—Fdx
dt\ 2 0

Jat=[(-F)ex

v(t)

v(ty)

~m-0% —=mv?
2

(-]

—Fx+F -0

111111111



-T

4 N N ()
1 1
—m-0%—[=m-v?|=—Fx
\2 J \2 J

XIEDEEREN HUDEEREN EANSNILEE

[ﬁ@;:*»ﬂ@—mzﬁzm; A ADHEICLEEDTHS }

~\

g
EHTRILE— RIT

190516-19

1 L
K — Emvz [J=kgm?/s?2] [M](%j

C M

~\

[7°]

I

SEERED2FIZEA



190516-20

IR F—~(F[EIRILTF—

EAICKDMEIRILF—

EEMAFTXx=0 "dX =N FTTELLTFFLETS

BB AL A‘
ma=F-m
: h
dv
m—=F —mg R
dt Y 's~¢’: EE

jm dx = jF mg ) dx ﬁ%(%m\/zjdt}[j(p_mg)dX]

jm—vdt_j F —mg)dx

EBETRILE—D SNADEE
it



TR E—~EBIRLE—

EFNIHLET-ET DL

h
—mv? =I(F —mg ) dx
_2 10 0
h h
O:dex+_[(—mg)dx
h y ° ) ()
jmgdx :dex mgh :_[Fdx
0 ?] ) 0__
h
- [Fd : N,
mod=[Fec e,



190516-22

IR)ILF—~FEIRILT—

EAICKDMEIRILF—

ENmgI#noT ) S LT
THhoEFb EFAHEEICLI-AEIE

h
W=F-h=mg-h
COHBICEOTHRIGBT R F—EB] v " mw
Y
4 )
BHCEDMETRILF—
U = moh RT
— MG (1-kgm?/ s ~ A
ILaxy _[ML]
EEAD DB LA [T ] [T%]
- /




190516-23

BHR%ET
BB HER 0 @ v=0
ma = mg
dv
=mg h-t--C ) vy =
dt Y -

jm%dx:jmgdx
jm%vdt:jmgdx

j%(%mvzjdtzjmgdx



190516-24

IRILF—~HBHHZET

1 e h
{E mvz} = mox]|,

Va

Emv —lm 0° =mgh-mg-0

BEBETRILE—D ’5’1~7J®1i$
ik

%mvz—mgh:O

BEBETRAILF— [HEIRILT—



IR)LEF—EREFE

IRILEF—REFL

p
TRV —IFE G- =YEZ =Y LAL

1

mgh — Emv2 =0

(EN5DEE))

190516-25



\l:-

ﬂ
EE]

fr'

BEEAREANLIRILEF—FERD
EFHAERIE

dv
ma=F a=—
dt
IR
dv
m—=F
dt
LETCENTED

~OTEDIZ v = % NI

mvﬂ = F@
dt dt

FAREX~IRILT—REEL

i(lmvzj: F%

dt\ 2 dt
A
: CCTHHIRGE
V() = v, W(t,) = v,
- x(,)=0 x(t,) = x
5 s *—>X
A B
= t=t,
EERTET D

190516-26



[ TRAT S

Ti[%mvzj dt = TF@dt

) di " di
B v (ty) X
lmv2 — j Fdx
—2 —v(y) 0
)
1 mv, 2 mv,’ = j Fdx
2 2
O

IRILF—DEILLE x=0MoX %FT
YIRIZE<h F LS

(EHITALF—OEESNNOHEICEHLL |

190516-27



190516-28
)

EHIEX~IRIILF—RFE
v=% 015 W) @&f:m%ﬁ@

dv dx [ﬁﬁﬂ#&%fzum ]

1|

my—=F'— TtELIRIILF—DRARR

dt dt

(TESTE W) @O SREFTHEISHLTRERS

%)
d1 S ERED
I i [ 5 MY jdt = IF —dlt [E»Hﬂ;‘—aﬁwsamt]

i

(T ¥—ARE




REFEATORER

C

190516-29

R7F 7

BRANDL RBETIZITLDIZ2DDRIZEEZ A D
CCCHEFHNREFENIZLDEEN LT HE

HA-C- EBORKREEY.
ZoLDEFALTHAIZRAEZEDMHEEL

WACB T WBDA = O

RA-D- RBORERKZEAEY. FLEZEST
RAICRAEESDIESER

WADB T WBDA = O
&2T

WA CB = ADB

| REHOT HEEEBHZBICESAL




ZXE

CHOHEDERZTZEZZH-OICHELGHZZZSD

A SEEIT LT ES
ZOEHIZHITHEEIX

;o 0 0
tg - W:fO Fdx:jo(—mg)dx=0

VI [fcd)ﬁﬁlzﬁéi'él:jj75“L7‘:1i$75“-t>‘|:|(:fci%)]

0 . {}
v

| &% A |




190516-31

THLF—RIEFA~ BEET

B8 TOES g
BB - d(1 |
e —([— my® + mng =0
dv _ @ dr\2
m———=-mg
dt s .
ERTEMTES S SR N Emv2 +mgx [XBFREIZxLT
= OEDI= v:%’&h\h‘%t  ELaL—EE8
dv dx 1 N _ .
my — = —mg— Emv mgx — —x
dt dt s

EHTRIILF—EMEIRILFT—DOHM

d(1 2 d —ETHHINDOIRIILF—RFAAN
—| =m® | = —(-mgx) | BYIL>TLS.
dr \ 2 dt :



190516-32

IRILF—RKF~/ RO EIRED

INT DB IEE)
EE ARt E W@f.

dv
m— = —kx
dt
ERTENTES
DI V:%Eh\(’}'%t
dav dx
my— = —kx—
dt dt

d(l 2)_0’( 1
—| = | == -=
dt\ 2 dt\ 2

b

_([ 2 —kxD

A3
ESNER Em" +21ocl;tE#FaEu IXLT

ZELGW—EE

1mv2 +lkx2 =

BT RILE—E/N\ROBEMETRILF—
DIM—ETHAINLIRILEF—EEE
MEYII>TLVS,



111111111

NFPEEEE

4.7.1 NEHNIRILT—REFDER
BfE27 43R—
SBINERREY |[wHosmrELES,
4.7.2 REN
BfE28 44—
1BINEERE [wroEnrERES.
4.7.3 IR A
[BRE29 45—
IBINERFE | weroBmmiRzET.




190516-34

NFPEREEE

4.7.4 FERIZETH5HE
[IRE30 46—
EINERE [ wroEmsEEET.
4.7.5 RTIv ILIRILF—
fgE31 47—
EINERE | proEmAEAEET.
flg832 47—
IBINEERE [wwoEnrEszar,
RSRE34 48 R—
EINEERE |rroEmEEREET.






