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'
= - '

agla 1 “dwduingiiussansitiugued  fiunnlunsavdededadanusaty

o (% a

AutiaziuingRenaiagimsalndauiidiaausiaaisall (egiininusailu

q q

nsaudnedadag (Inertial Frame of Reference) Aa nsaudnedediadinnuisy
Wugudmungaistedouida 1 vasdiabiu uauSanan1tenussansilugueiidn
“annizaunanisiAdaun (Translational Equilibrium)”

agia 2 “laydunmaglunsauandudos  HEUNATLAUSTAIRGUUSHY

v d .4 - o - SF .
ATULISNANINAENINUIRE) LLasLLﬂswﬂwuﬂumauammq (8 53 F)

Awdussuuviaanuy ST tiwusunastéiy 3F = ma

agia 3 “nanssfsanaziinsalfsanifvuiamifiufiniulufisnsaiuaun”

iudn 1filaing 1 eanuswnsEining 2 deuse B, asflusiiing 2

£

Aseiduing 1 feuse F,, Gefliunaminfusasinseinufuaue  dadou

£

Wuaunnsta il

Tadunm
1unquaaaun lddnfudasdusannssirfuingd 1o

(1
<

LSeanal

@

AM1L59273 Lt dudusif o

u

]

Huauddinalimnuisulludgud  duda  AMWSIANN U6

u ]

| d
4 A

Pinfist : fissudnwimautany uazaaudnun



3-8

usauazAQISLARaun (Forces and The Laws of Motion)

A

Problem 3.7
Haunm A, B uaz C Funaipgiuiluseansiinfudgud  Iaaddunn A i

0% a v

ngiianuslufiad +x, fdunn B uivingiianusiaenluiid +y  uasy

U
o

dunm C wwingagie fdunnladalddnaglunsaudedadan?

Problem 3.8

mquia 10 kg garilitadaunnnvyaiisdiausiasiuuin 50 N fiaan
Huld 10 s Amgilasiinnudnaznisnszintunaminla?

A

v

PN

Pinfist : fissudnwimautany uazaaudnun



3-9

usauazAQISLARaun (Forces and The Laws of Motion)

PN

Problem 3.9
mquaa 10 kg ganseiifauseasnuuna 100 N luiiAfsafiunisiadaui

Warawuld 2.0 s Angilaziiauduin 10 m/s  ANULEWULRIIAYT
1waminla?

D.

PN

Problem 3.10

iguia 20 kg ganssindaauseAsiitunn 100 N lufidaseiuiuans
waauft  iiainguadaufifiunnsnssiauunn 30 m "quﬁazﬁumﬂmﬁmﬁm
aunaa 10 m/s  AnuSwutadinglvuaminla?

v
PN

Pinfist : fissudnwimautany uazaaudnun



3-10

usauazAQISLARaun (Forces and The Laws of Motion)
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WHUNWIRGAdse (Free Body Diagram ; F.B.D.)
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Problem 3.22
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Inndediuseinndoundfiasiing M fdguaiiennuse a,
fupsiaunng  f1dasnnsananusililvan a, (luiidnigasduiiu)
”qumﬁqﬁuasjwﬂaaﬂﬁﬂ wARIDINIAANANNIRYAINAILTINTA?

A 4

A

f9Hadn
NN

Pinfist : fissudnwimautany uazaaudnun

A



N
L4

3-21

usauazAQISLARaun (Forces and The Laws of Motion)

Problem 3.25
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Problem 3.27
panuss 10.0 N Admgura 1.02 kg weaguunudueioyy 60° Auuufg
AegUAUENe  ALanuazsaniuINnng IngasiadauiigAusuIai1a?
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Problem 3.28
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AsENAULIE X?
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12x

Answer : a) 3

F;L—‘Fu F,+‘
k and N

b) 2 m/s2 and c) IFgl = 6x N and IFl = 2x N
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Problem 3.29
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Problem 3.30
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Problem 3.31

NFUFAIUEN friuduinng autssanalddn lufusadeany  saniun
1nq fanfwanuinng  aonussicluduianfiiatuiaingivaaundoud
Tunsaufiv (fwuald m, > m, uaz 6, > 6,)?

A

m,m,g(sinB, + sinB,)
m, + m,

Answer :

v
A
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Problem 3.32

1A m waz 2m Easafuseianiun aﬂauuﬁuﬁuﬁmﬁmn 8 fuuudsziy
draanuseiefiinaiy ¢ whvadwiinma mo Beguduane i liegi
Aaupfaufitulumuiudes  usialuduionsnaniiiuamila?

T
o

NA15eu1 F.B.D. 124173 m NA15eu1 F.B.D. 124173 2m
cm
. T
v

o <
e %
Al YF, = ma, Al YF, = ma
cmg - mgsin® - T = ma -« M T - 2mgsin® = 2ma - (2)

M+ @ : cmg - mgsin® - T + T - 2mgsin® = 3ma

C :
= g(= - sin®
a g(3 sin®)
. 2cmg
a unuly (2) Azl T = . #

v
A
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Problem 3.33
NSEUUTANAIGUATUAN 61178 m, A1FUAFDUNALINAINLLISE a, UA¥IIA
m, ANALARAUNAIMIHANULSY a, f1sanfsnuatuiuin lidauia tianss

a v

BAZNUNN - 1A M azlpdauniundaaifaAusituIainln?

A

4. dd o v a, + q,
Answer : LARDUNTUAILAIULSIUUIA T
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Problem 3.34

seUusanAsglatuane  fsaniununuaz lifinnuie timngataziunn
AwNAMUISasIA M La M > 2m? (Hint : msnseinuaana m audu
UMW M)
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N
g

A

Problem 3.35
ANgUAIUE1N gnlanda m Auiandiause F o gnlaRenannaziadauiiusiie
ANswiinle  (Avualiiianiunuinnazdy  sanuaunntas liiauia)?
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Problem 3.36

ngUdan dringuaa mo Adeltupnniandianuise a dnguaa M
apdaufidisanumsaainla (Fvualidaniunnnuasfis  saniunan
waz lifinnuin)?

-
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Problem 3.37

AngUAa1  drliAndsflasadoaniy  dosanuss F uwainle  1wa s
mguaa m o liloaawnanniuldaana M?

PN

m

Answer : (M + m)gtan® #
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A

Problem 3.38
ANFUANLAN  AISANTUAEAMULSIIUIA o San3LiuIRgiNaaddan1uLse

Q

wuainla \vualiianiuiunnuazfe  sanuauintag lidanuia)?
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Problem 3.39 Challenge

ngUduans g lidffusaduanulunnfinduila  uasssuuisuduann
wgale  aundina m asAdauiivanannina M atelusaszunanniala
(Amualiitipniununauazds  santununuas lifinanuila)?
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Cn——
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usaduanu (Forces of Friction)

a

[N
4

©
Aulifivaasadunniy
1) usaduAn1usenIniInguusiumunsiuuanseningididuda (f « n)
fifmeuuuiuinduilassninging uasdunnsindaufl wseanifly 2 nsdl
1.1) \flaanudrsevinadinduiiafugud @giafoufiuinduia)

fs < [gn

fo AR TUATRNUSIL AN SR (Static Friction)
s An dulszAnSanuduaniuafin (Coefficient of Static Friction)
N AR TUIALSILLIANANASETNAUIRG

q

¢

1.2) laausrseninadnduiialdilugud (pdaunfisufudiduils)
fo=pn

fe AD 1UIRURILSIAsANIUAal (Kinetic Friction)
W A Juuszandanuiduaniuaal (Coefficient of Kinetic Friction)
n A IALSILLIRINNNSEINRLIRY
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WHUNR P > e MY fopae > fc AEFUTATMSURBANIULNN
Qng!m 2h fmax = fs,max = Hsn

f
ﬂ/ﬁmm%mmﬁauﬁ U AN f = fro = Wen
Hsn &
L
wen & S f= Mkn wun Tdunsnsudaaniu
k 7 - )
N 7 sunsmusadsaniuinulunisnaand

F usefinnserinuing

Ms

P
2w W '

2) usaFuaniuiufuanuaeserinilodudawas lilvdurunetasfndula &

widnsiiunuffaFuiaseninedng iuntuasflunisttuusnuifiausadon

v

MU WENISLNNNUNAZL T UAISASEANALSILUININ  TIUSILUIANN TALISINENAY
WAl Asdanalinsadaaniunainleg Tiiufununloduis

3) usaduamiuaat litufiuanudiading  Awiindudseandanudaaniu
A@UAANANALAINANLEIIRTIRY  whldasduas lddAndfisanududauly
Usziauil

| d
4 q
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N
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Problem 3.40

A

A
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PN

Problem 3.41

fnnsnaanafamFulssansanuduaniuadaatndng 1N152193R9UIA
m Vedfauiuisdfanusotunnbacld  datbuyussauiugann
aufofuwdaig 0 fuuwsedu  agldSmasauflaaaunauiuge
awnAdulsEANSAuEIANUAG RN NARa?

v
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Pinfist : fissudnwimautany uazaaudnun
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usauazAQISLARaun (Forces and The Laws of Motion)

Problem 3.42

U m 'J'Nuuﬁusﬁué’mﬁmu 8 fiuuurszRt  UsINIIARINE1Y 1aaad
AUNULERIEANULSS cg a0 < ¢ < sin@ FuuszAndanuiduaniy
aatssriaaginaniuimiuniln?

PN

v
A

Pinfist : fissudnwimautany uazaaudnun



3 - 42

usauazAQISLARaun (Forces and The Laws of Motion)

PN

Problem 3.43

ganusaunng Foluumnsedu winmia M adeufiluuuiudy dnluvas
indaufifinna m Fudafuftvamia M feguduans  duuse B fluunataage
fifnlina m wdoufilundaufuuna M Taeliloaaan  FuussAndanny
\Buanuadnssvinanatianaiiuinla?

v
PN

Pinfist : ifissudnumauiany uazaauAnud
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usauazAQISLARaun (Forces and The Laws of Motion)

Problem 3.44
‘lum'imamaaﬂl,lﬁwmuﬁuﬁuﬁu“imq‘lﬁﬁumé‘auﬁiﬂuuﬁumu ABUSITUIA
FiNgY 1ANSINAMURUNUSSE I TUIATAILSILAZTIUIATDIAIULSIFINGIN
fruane  FulssAnganuduaniuaatssuiniuiuingiurinla?

F (N)

PN

35

a (m/s?)

Pinfist : fissudnwimautany uazaaudnun
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v

Pinfist : fissudnwimautany uazaaudnun

PN
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usiaznnAIstAfaun (Forces and The Laws of Motion)

Problem 3.45

1A m waz 2m Easafuseianiun mmuﬁu%mﬁmﬁmn 8 fuuudsziy
fagudtuang  dduilssAniannudaaniuaatissninaiufiuina m uas 2m
WU 20 URs P ANURIAU ynsfnafiaauniaufiamuiuboeion
Anusaingy  ussdsluduianfnaniuuiaiinla?

>

A

Pinfist : fistudAnwimautay uazaaudnwd
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v

Pinfist : fissudnwimautany uazaaudnun
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usauazAQISLARaun (Forces and The Laws of Motion)

Problem 3.46

panuss 4.2 N uuquﬁuﬁuswﬁﬁmqma 1.0 kg liagiuaiauiann
wqmﬁﬂﬂuuﬁumu \inaussasunda 3.8 N dwalifinginanndaud
famanudined  dvimgiananfaiiuiuiu 5.0 kg awdamanusideing
pnuFuiusiuimami1la ngieasiiauisaing 2.0 m/s??

A

v

PN
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usauazAQISLARaun (Forces and The Laws of Motion)

A

N
L4

Problem 3.47
mQuaa 4.00 kg thuagdsuunusiy  fuseuan 12.0 N unnserinfiudng
luimdastiuiogy  45.0°  fiunuasehiu frdulszanganuduan uEan

sendniufivinguinfiu 0.300 uazdudszAnaanuiduaniuaatssninenuiu
Fpquinfiu 0.250  asvusuauanunifinlufiuingsiinand?

v
PN

Pinfist : fissudnwimautany uazaaudnun
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usauazAQISLARaun (Forces and The Laws of Motion)

A

Problem 3.48

ﬁmmwuuﬁuﬁuﬁmﬁmu 6 fiuuwdseiu  91aanusy F ﬁﬁmqﬁu‘luumumu
FumuBes asilwingadauitumuNudananndnd  usigioanuss P
P < F) AdmgiulusumuunufiuAudes asilwingiadaufiamnuiudaion
pnudiaed  FulssAnsanuduanuratssiniudadivingiurinla?

Pinfist : fissudnwimautany uazaaudnun



v
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usauazAQISLARaun (Forces and The Laws of Motion)

A
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usiaznnAIstAfaun (Forces and The Laws of Motion)

Problem 3.49
RRUIA M INUUNUTUBTYL 6 AULUISERU  PRALSIIINA F AIRGAIN
yadlariagy ¢ Aegdstuane N lwinguauadaui linas

A

panusiuwn F Auingaanvgaiaingy ¢ Asgudtuans dngaenaniaziadaui
Tunsali?

Pinfist : fistudAnwimautay uazaaudnwd
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usauazAQISLARaun (Forces and The Laws of Motion)

Pinfist : fissudnwimautany uazaaudnun
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usauazAQISLARaun (Forces and The Laws of Motion)

v

Pinfist : fissudnwimautany uazaaudnun
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usauazAQISLARaun (Forces and The Laws of Motion)

N
L4

A

Problem 3.50
mQuaa 5.4 kg gnaelduuiudne  TeaNuAinadaeiaygy 53° fiunun
SefiU fifudseangannuidaaniuainssninanufiuinguiniu - 0.40  uae

dulseansauduaniuaatseninanufivinginiu 0.20  awmusudaAnIy
1aving lunsaifsia il
a) llafiuse 19.6 N unseifiving lufiAaemuuuINuLaee?

AU
atalTe! ATUATULUINULEEN?

il
b) fiafluss 19.6 N wnseinfiuing luf

Pinfist : fissudnwimautany uazaaudnun
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usiaznnAIstAfaun (Forces and The Laws of Motion)

Answer : a) 6.4 N and b) 6.4 N

Problem 3.51
ANgUAIUEN  drduUseandannuiduaniuaatseninaiufiuingiedadrinfiu

Louas F > P aanusenssninssninddngivaad  Lilaingisaasdinisiadauh
Anfiulu?

4
2l

Pinfist : fistudAnwimautay uazaaudnwd
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usauazAQISLARaun (Forces and The Laws of Motion)

v

Pinfist : fissudnwimautany uazaaudnun
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usiaznnAIstAfaun (Forces and The Laws of Motion)

Problem 3.562
ANGUAIUEN M > m uaz 6 > ¢ ladngivdaundaui lunsanfiu 1oy

fulsgandanuduanivaatssninenufiuingivdaaniofu g Tiliianiununn
wazhe  sanuaunuaz lifinnuia  awAMuLSitadIngiEas?

PN
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usauazAQISLARaun (Forces and The Laws of Motion)

v

Pinfist : fissudnwimautany uazaaudnun
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usauazAQISLARaun (Forces and The Laws of Motion)

Problem 3.53

ANAFUAUAN drutlszandanudaaniuaarssuinaNufiunna m iy
fanunnnuazile  saniunannuaslifiaufln  assuuingfinisiadau
awusedudufanfidadnfuniie?

Pinfist : fistudAnwimautay uazaaudnwd
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usauazAQISLARaun (Forces and The Laws of Motion)

v

Pinfist : fissudnwimautany uazaaudnun
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usiaznnAIstAfaun (Forces and The Laws of Motion)

Problem 3.54 Challenge

ANAFUAUAN dfuisAngannudsaniuaassuitana M fiunaa m
SIRhITRNTS JuuseAnSanuduanuaatisswineiufiunna M iindiu W,
faniunnnuasiis  sanuninauas lifianuila  amusedcludwianiiaing
fluanefinnsingauii?

PN

Pinfist : fistudAnwimautay uazaaudnwd
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usauazAQISLARaun (Forces and The Laws of Motion)

v

Pinfist : fissudnwimautany uazaaudnun
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usauazAQISLARaun (Forces and The Laws of Motion)

Problem 3.55 Challenge

ANAFUAUAN ffussAnganuduaniuafnssninua M funa m
Winfiu g, JuussAnSanuduaniuaatissvineiufivina M iinfiu B, A9
uss Fannfigafiinlvinafissaundaufifio ludoeiu?

O

PN

Pinfist : ifissudnumauiany uazaauAnud
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usauazAQISLARaun (Forces and The Laws of Motion)

v

Pinfist : fissudnwimautany uazaaudnun
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usauazAQISLARaun (Forces and The Laws of Motion)

Problem 3.56 Challenge

RNAFUAIUAN G198 m = 1.00 kg, una M = 2.00 kg, uss F = 20.0
N, FuuszAndanuduanuadasswinana M fiumna m Wiy 0.400,
Fulszandannuiduaniuaatssiinana M funna m o windiu 0.200,
SuussAnSanuduaniuadassineiufiuna M indu 0.300 LAz
fuuszAndanuiduanuaatssuineiufiuing M wifiu 0.200  aawuug
mmsfwmﬁmqﬁqam?

fn)

PN
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v
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LLﬁ\iLLazﬂgﬂ’ﬁLﬂgauﬁ (Forces and The Laws of Motion)

useiufiuaan (Time Dependent Forces) [Additional]

|
4

a

ArsWAnsaileyyiusaiufiuman

F(t) = ma
azldanustufiviaan at) = %ﬂ
azldanudatufiuiam V() = [a(t)dt
azlddwmisiufiunan T(h)= [V(t)dt

A
4

a

Problem 3.57 Challenge

fluse F(t) = 217 - 9.8/j\ N unseritfivinguia 2.0 kg Taefinan t = 0
fiu 9(0) = 0 m/s uax F(0) = 501 m

a) AmAMUSIadingiing t 1092

b) awmANuSadingfinan t lng?

c) wms‘mmuwaﬁmgﬁnm t 1ng?

Pinfist : fissudnwimautany uazaaudnun
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usauazAQISLARaun (Forces and The Laws of Motion)

A

Pinfist : fissudnwimautany uazaaudnun
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Lmuazﬂgmﬁmﬁauﬁ (Forces and The Laws of Motion)

useliufiumdnuga (Velocity Dependent Forces) [Additional]

| d
4 q

5
=y a @ o X 3
: ansRasantlagfiussiuanusa

F(v) = ma
= dv
F(v) = mF
v dt
Fooy °m

v

naInTinsaufitnsaza1saangl I lannusaniufiuataanun v(t)

warausaEuvidiufiunaldann - T) = [V(H)dt

' '
a a

vy lunsdlussiulunsdiinguafauiniutauvaivdaufamonnusin [R)

R =-bv
b A AAsTufuaudAYRHINAN  JUNSIWDITIRY LazIunLDIIRg
V A Anusadinguiitufiufiinaneiingiaaauiniu

'
du

w%a uswuaInA (Drag Force) lunsdifiingiadauisiianinugage

R = %DpAvZ(—O)

D fa Fulls¢Andraduseinuainid

p fa AUVUILLLIAWINIA

A Ao wufivindadaianniiuanudtading
v AR ARsSIUDTRG

|
4

a

Pinfist : fissudnwimautany uazaaudnun
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usauazAQISLARaun (Forces and The Laws of Motion)

Problem 3.58 Challenge
aagdnguia m  Linnawnanvgaiiana usadugwazussuainia
TAHAIAINIALSIEIUTNAY b 241N INARSISI I ULIAIDTRg ?

PN

A

Pinfist : fissudnwimautany uazaaudnun
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usauazAQISLARaun (Forces and The Laws of Motion)

A
4
=27 Fnsudaaainy (Terminal Speed)

dnsudaganie (Terminal Speed ; vy) Aa dRsSadingAandfiniiului
fussansiugus vioagluannizauganisindauf (SF = 0)

A 4
a

v
A

Problem 3.59 Challenge

neatHuanan TaaUsanudanduiugud  funaussuna 3.4x10°
kg wazfifnasfivasussdiuainia () Ussunar 3.7x10°° kg/s dvaatinel
fananazandsiulandednsdirauinspsiinas liganniin - Sasudaiui
i la?

PN

Problem 3.60 Challenge
A9RgNINANSAT r 178 m AWIRNLLUIAIHIUDINIAAMUVUIMLY p A9

s v = 1 v o £
AMUISIFRAUFUNSUSUaNnAiy R = —DpAv? fdulszanauanse

AuseninanAfiuiadngfnanity D WERTUSIFATHLDIIRYH
AAN2?

v
A

Pinfist : fissudnwimautany uazaaudnun



3-72

usauazAQISLARaun (Forces and The Laws of Motion)

PN

Problem 3.61 Challenge

Aguaa m IAdaufinnuuuIsIudeAIEFuganng Wiy u Taoduseiiu
amAusiumuEnsuSiinieEe  wazArasiivasnnsuusiuiuingu b aen
fmsudrnadingfinanla  uasanusiaarinstadingingni?

v
A

Pinfist : fissudnwimautany uazaaudnun
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usauazAQISLARaun (Forces and The Laws of Motion)

PN

Problem 3.62 Challenge

Udaeinguunaidninng  anvgaiclitadoufiacanlmih (lisrflmaannuss
anufn)  wuitrawimgdaRuldin Amgfianudansiivssunn 9.80 m/s 6
AvingiuluuunAcnniutndeinsidiu 4.90 m/s  Tnauswinufinssrind
Ingiluunanlsiuniuinsisiacing

a) fluAauseiutanin  Angastiuludssasgeganiala?

b) frAnussitacir  Iagariululdssasgeaaininla?

Pinfist : fissudnwimautany uazaaudnun



3-74
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usauazAQISLARaun (Forces and The Laws of Motion)

v

Pinfist : fissudnwimautany uazaaudnun
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usauazAQISLARaun (Forces and The Laws of Motion)

nnUaiAUlaas (Kepler's Law) [Additional]

A
4

B2
&7 nquaanthans (Kepler's Law)

unuLan A TNfA

agiia 1 W1AastainAswinnaLlluaddinnaiindiliuan Tnfayani

a

agla 2 1fuRSItaINsEnINAIATIifiuaNaing  AaNuirinfulutag

seaglaunfu (A, = A)

agla 3 ANRIEANIAIATUATS 1ARSTANANILASIZLUSHUR I UAEIE NI

wAUANLRIN1ARS Haulluauaisiill T2 « ad

ANANANULAY Johanes Kepler (luill A.A. 1608) lananaulifin
Aaundunng  afatunils  Aa “arlsiiIdenairsisidadlaassaunag

anfimeildunes?”

A
4

Pinfist : fissudnwimautany uazaaudnun
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usauazAQISLARaun (Forces and The Laws of Motion)

Problem 3.63 Challenge

pviunsInassauaniaafissusfunwantsyana 384,399 km  uwasfinnu
AslAassatlandssunal 27.3216 du diingia 3 wawadiaasunlid
a8unansTaastasmaiunssautan  aslddaefivasnisudsiudiuminla?

PN

N
L4

Ao

Problem 3.64 Challenge
ntayganas1eilunIsEuan A lingnIstARaUivaIA1LATILYILDY
niaastvaduntayaivall x,, x,, x,, T, uas T,?

AN seusfaunwan (AU) AIUNTS1ARS (1)
s X, 88.0
Ang 0.723 T,
1an 1.00 365
f4A1s X, 687
Weiaua 5.20 T,
Git X, 10,758

Pinfist : fissudnwimautany uazaaudnun
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v

Pinfist : fissudnwimautany uazaaudnun
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usauazAQISLARaun (Forces and The Laws of Motion)

agANUTuEwdnauasiiasiu (Newton's Law of
Universal Gravitation)

Aaunin  “arlsinlianiiasieiisiaiinassaundeani

M Miiaduladunungaiulduasainanasidafiu - (Newton's
Universal Gravitation) uazlsfnunnasuluil A.A. 1681

A d
4 q

D0
NC> agAMUTTawaInatasiifiy  (Newton's Law of Universal

Gravitation)
/ Gm,m Gm,m
m1" F21= — F12=r_;2

L} ]
r

4—='m

2

agA g WA Natasifiy  aduudn  NNJALIRALAIRANNTY 3R
1adu  Iesusinssiudunsiiiionafisanl  uaztuAtaLsIgailas
wlsHuRSIiUNARNSEINIIATRIRGINARY  warazulsHARUAufiNasFasal

v

setlgriNsendneingisaas  auluaunis sl

_\12 = @(‘?12)
F. A8 usifiwna m, nseirfivnna m,

m, Was m, Aa WAtavingfiiussfsgaseuineiu

r, Aa vamasuiwiefitanua m, Tufiana m, LazASaIINEAL ()
vandussfifanedanatiaaatwngy @iumna m,)

G #n easfinnultudasanna (Universal Gravitational Constant) ‘lu

flatiugaudufiufivssna 6.67408x10°" N-m?/kg?

]

Pinfist : fissudnwimautany uazaaudnun
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LL‘NLLazﬂ;,]mﬁmﬁauﬁ (Forces and The Laws of Motion)
Henry Cavendish 1arinn1snaandlaalivdnn1s Torsion

Balance tamAn G luill a.f. 1797-1798 msnaaasinannldan G =
6.674x10°"" N-m?/kg?

a=g
«
Gmm, )
- «—,
r2 U

-
dunultuane (Gravitational Field ; § [m/s2]) Aa usdlduanfinszingiu
anaFaUsatIanAdauiiy

_\_E_ Gmmo(_f_\) _ Gm
=7 = -

m,r’ r2

@)

m, A WIanAFaU
m Ao waduitLifnauTiueag
t Ao nnwaduionhefieananua m uazASaIEAL (-) vandtAuY
Tiludaefifianisfiiivua m
Tadunm
dwiinuasingian linsiiufiussasiniannanguiinandlan
nnAtasIRAiTannssa iR iitunamdutneatadingfinssinnatan

d
q

A 4

A

Pinfist : fissudnwimautany uazaaudnun
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Problem 3.65

ANIUNsIAlSzUN 7.35x102% kg, Tlanwlalszunal 5.97x10%* kg,
aNefREIA 1.98x10%° kg, SzasinaaduszuinIaniunieiunsussunn
0.384x10° m Lazseavinadn s Tanfiunianfingussunn
150x10° m AmusifinanfindfignTantazusifineiunsigntan
(AualviAtanuTduawanamafiy 6.67x10°"" N-m2/kg?)?

PN

Problem 3.66
AARs1dIUIaUS TTNaeNnseiEadnqilaaguuia TanmaL s 1du2491
nsensIngLlaaggaaniul lanlussasrinfiusAfiuacian?

A

v
PN
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usauazAQISLARaun (Forces and The Laws of Motion)

Problem 3.67
pgaLTuauUsEUIY xy TeERIRguIa m agiFuvie (-r, 0), IRQuIa 2m

P
=1

agnAwmis (0, 0) wasimguia 3m agnsuvie (r, 0) ussfinlufiving
13 2m fluuaminla?

PN

N
g

A

Problem 3.68
ALAs1Eiddinoally N mradunatantaziisaiimifulan  azfiAnanu iy
f29NRAAsIEiidna L lufintasAIAL Tiua9NR 1R 180 ?

v

A
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Problem 3.69

P9UIa M agsendinNmia mo Uaz 4m 1AENA m waz 4m agvnsiuiy
sy o ddaannsWina Mo agluaunarauseTiudaessninanaiiiaa
1A M fasguainia 4m inla?

PN

v

A

Pinfist : fissudnwimautany uazaaudnun
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usauazAQISLARaun (Forces and The Laws of Motion)

Problem 3.70
ARSI dsAldy N intasdalilanuaziiviamnfiulan azfiAnAU
uanhRAAs i dufmntaiAAL a9 fauad1an?

A

N
L4

Problem 3.71

A

ANNATIZVNSINANSAT flAnAultuaNnwuRIAASIEiNfL g
AMUNUILLILIaIANLASIZYRIna L U 1R ?

A

Pinfist : fissudnwimautany uazaaudnun
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b
L4

Problem 3.72

PN

¢ ! o H 1 '
AMIASIEVNNA 9 iuadnalan  fimunuiuddu E 1D9AMURUILLL AN

AR HuaNRIaIANLASIEsena1 L duAintasru Tiua9NR 1an ?

A
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PN

Problem 3.73

maaseitdinaniiiulan ilannaasdasing WinnatnidasAusianga
ANNATIEFINA) wudﬁm'lm%'zﬁ*"mqmﬂﬂizﬂuﬁurﬂu 2 LNI2NNSNAADY
lunuuanfuuuTandatdasannanuganitfiu $affiasmaasisidnan
\Hufiirinuasiafitan?

v
A
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PN

b
L4

Problem 3.74

v v \a Y d a v 3 1 '
naaasidaging linnatndassuuaraiunstadinnu Tuaraily 5 Mhwas
AN TTNANNAR2 1an Imgeanarazlinanlunisiadaunidufiniuainis

naaadlunuuAEdAuLURY1an 1aalaasingannAugIszRuLALIfU?

v
A
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