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3/7 The flatbed truck, which carries an 80-kg crate,
starts from rest and attains a speed of 72 km/h in a
distance of 75 m on a level road with constant
acceleration. Calculate the work done by the friction

force acting on the crate during this interval if the

static and kinetic coefficients of friction between the

crate and the truck bed are (a) 0.30 and 0.28,

respectively, or (b) 0.25 and 0.2 respectively.
[Engineering Mechanics Dynamics 5th edition, Meriam &

Kraige, Ex.3/12]
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— 3/8 The 50-kg block at A is mounted on rollers so that it
moves along the fixed horizontal rail with negligible

’T friction under the action of the constant 300-N force in
(_EM& 4 B the cable. The block is released from rest at A, with the
—

@ @0 D)

spring to which it is attached extended an initial amount

Fxp><——12m —— x; = 0.233 m. The spring has a stiffness k = 80 N/m.
Calculate the velocity v of the block as it reaches

position B. [Engineering Mechanics Dynamics 5" edition,
Meriam & Kraige, Ex.3/13]
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LAAAWNVDINIA AIRUAIWIMBENNNIFDINA LT UaL

JIUIINLII 300 N mumﬂLLiaﬁvaﬂ“T@ULm*’nm@maaLLsaﬂmﬁa BT NILIILAR W ba LaLTzL LT

LARAWN LA RINITONAN TN LA AT
Tudnunibansn ﬂ"@]qagﬁ@‘htmm A 39 A" uaz C' Iugﬂﬁaﬁ;@ﬁagjumé?m%amm:ﬁuﬁ'm;@ A Uazaa C
° ' A & o 2 o ' Y A o ' , A A '

Tudnunibansn Wadeiagiadiunis B Iugﬂmummaum 3TWUIN 90 A’ 9z1RaNTIIA B §211439
1 1, A v 1 1 1

C' azaRaun ldnsandaduszas s G920z s HiduszaNuss 300 N LaRaun

mngﬂmmmu%aﬂ 31N30 A’ We whnu L=V+s

AIBUIZHZNUTILAROUN s=L-V =4(12%+09%)-09=0.6 m

JUANKII 300 N U,pon = Fs=300(0.6) =180 J

WNWITUINFUTILAZUTI Tuauns (1) be —80+180 = %50(\); -0)

vy =2 m/s ANS
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TW Datum

3

L@
B

100 kg

[ 10k
Ty §

WIN

98.1 N

3/9 The blocks A and B have a mass of 10 kg and 100 kg,
respectively. Determine the distance B travels from the point where

it is released from rest to the point where its speed becomes 2 m/s.

[Engineering Mechanics Dynamics 12th edition, Hibbeler, Ex.14/6]

nlang ﬁﬁmm’muuLLaztmﬁm:ﬁ’]ﬁmwu@”\qﬂ
ﬁnﬂgﬂauﬁmfﬁLLsamﬂﬁmﬁfﬂmaama A uazB  lwAan
WaINUIARNITIARUN WALSI T, R, waz R, MvihldAtAaau

A o A o i A A
Lua\‘]"ﬂ']ﬂ@']LLVS%\‘W]LL?\‘]ﬂiﬁ‘ﬂ'\vLﬂJNﬂ']iLﬂaau'ﬂ
[UI—Z = AT]

1 1 1 1
_ 2 2 2 2
Uggin TUggin =My Vs +—MgVp, ——m, vy, _EmBVBl

2 2 2

98.1As, +981As, = %(10)vf12 +%(100)22 —0-0
Hlasanszoemsadouiuesnians 2 foufanusunuinn 59de
WaNUFINUERau
nngdland azldhanuenagen L=s, +4s,
duazld  0=As, +4As, wWia  As, =—4As,
ez v, =4y,
NN TR IRU AR LUFU N TN 22 16T

98.1(~4As,) +981As, = %(10)(—4 x2)> + %(100) 22

As, =0.883 m ANS
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%) I'4 %) [V 4
3/9 Ltsaawgsnmmxwaamuﬁn &

a v 1 1 a |J [ £
ANHATD 3/5 WINNUIUTLLANG9 g WUn mummmmwumﬂwuagnmaumams
A A A oA ' o | o AA a L A A ] o ¢ .
WRawA uadnagiNosuadunisvesing ussidwadnssuisuilsuniiusioyiny (Conservative
forces) é’aamwaumakﬁnﬂﬁuﬁ PRI LAZLIIRYTI Tz RWINRBaILTINIFaIThaiiaz
&, et o 1 1] o Qs { o Y a 1 { =) ‘&’ L v 4 { v
AUNUAILAUIN LI ENILAET FIRTULIINTIN AR LAIWAATUNULEUNIINITARAUNGIE A2
~ < \ o & i @ . . o &V v =
Lsymmum’nm”lwagwﬂw (Nonconservative forces) mamwaumvmamﬂw loua wsaFaaniu
FIVTWUINAINLEWN I AITARAUNLIINT NLHDINNLIILRLANIWAIENINATIBALNA LI FUNIIN
N3N
Y] % 3
nadIwene (Potential Energy)
WRIINWANILDIANUFINITONAZYINW Ehuwé'amuﬁ'ﬂs]‘vimﬂﬁaﬁmmmuﬁmoagﬁﬂﬁaz
° I A = ° A A ° Ao o 4o P Y A
fu1Tavila Wedagusshnizinadonnandunieninuanaugdunusd9ds (Datum)
WRIUANT AT ULNUGIE P.E. 930 V

1. waswenglianag

ﬁmsmwmrﬁma\‘idﬁumﬂﬁmﬁfﬂmaﬁﬁwﬁwﬂﬁamaagﬂ‘ﬁ' 9 Mrualidruniedrsdiuaaslan
LRWLUITZAU a:ﬁudwmni’mqmﬁaﬂlﬂagl;ﬁ'@'hLmuoﬁgaﬂ'jm%muﬁ’mﬁau,a”'s Lfiaﬂdaﬂi'@lq f@qa:
ANBINNEIUAhIaN9 D e LLamlﬁLﬁu'jwﬁ@hmegaﬂi’]@hmea‘"wﬁai’mqazﬁmwmmmﬁa:
ﬁ'm’mlﬁalﬁi'@qﬂa”uLﬁﬁﬁﬁLmeﬁnﬁa FannusINI0lunITnemfinan fafaana s uen g e
FRTUNS IR IFIARNTINwnTzsEn A e dlsiuEs Taguwauasnwriarwauas

WRIwANL ltua91 laann

V,=U=Wy=mgy (17)

Gravitational P.E. Elastic P.E.

b s D@Nﬁgf\\Mﬂ&-O V=0
. W +'| . —+;-|
_I'— /W Gravitational potential energy k }»_F
= [Fosssssnc [
|
Vg = Wy =mgy Ve = EkS (alwayspositive)

gﬂﬁ 9 WadINANL LN IIILAz WA WAN 1S
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lumoﬂé'm”uwmf@qmﬁlauvl,ﬂagﬁ@mmuw‘hﬂ’h@i’umma‘”wﬁal,m”’s Lfiaﬂﬁiamfmq ’J”(y’lq"l,sj
mmimzﬂéi'u"l,ﬂg&@mmm&waﬁaﬁgaﬂ’jﬂﬁmq msﬁazﬁﬂﬁi’mqné’ﬂﬂ@hmeﬁwﬁﬂ@ﬁzﬁaﬂd
wasswmonanitnly lunsdifiwasanudnglinaressfanduavinmerinonuwesldld Tasvwa
wasudngwldn v, =U = -y = —mgy

Lﬁau.l'%'ﬂmﬁﬂuwﬁ'\muﬁ'ﬂﬂ‘Iﬁ&JﬁNﬁ'ﬁJdﬁ%ﬁﬂﬂﬁWﬁhﬁﬁﬁLﬁaf@lq"l,ﬂaglu@‘hl,mmﬁﬁmu@
UL§ WU ALTN RUA SIS0 NAUATIAHINNT GIRUNNT

P.E. = -(the work of a weight) (18)

LT ﬁ@‘i’nmmgaﬂ’jw‘hmei,aé”wﬁd wasuang ladaelduduuan LL@imuﬁnﬂﬁmﬁfmﬁaﬁﬂﬁ?@q
%WﬂﬁﬁLL%ﬂﬁﬁﬁdﬁdLﬂsauvLﬂayjﬁﬁﬁLL%ﬂdgdﬂﬁﬁ]:ﬁmLﬁuau

2. WadauansrI

dl £ A a o 1 £ a dd‘yd ) 1 dl a =)
3UN 9 nMsdwmpndansasnuanayis Tagduniaansdsluntdiiaadiunianayse lidnng
A & a a A A = A ' a A & o A o Y A
Hana ninludnadSiaziansavanauilalsaoayse mJNﬂmmsm:naﬂﬂqwmwmmaaa
@ s nq/' dg % % 6 d' = 1 % >3 6 a KX A
Toiaua  asnulunIdibwadsnudng  GaSoniinasnuwangslseadanduuiniaus  lagawavas
WRINUANGRUSIN Laan

0
v, :U:—J-Fyds:%ksz (19)

n.‘.i =t = >3 >3 6 a >3 a d' o % d' o @ A
LwaLﬁmummuwmmuﬂﬂnaﬁsaﬂmmmnLLsaaﬂimm:mummq Lwaﬂﬂmmql,ﬂaaumﬂ
@ﬁ']LLmLaa”'mﬁavl,ﬂaglu@i'u,l,umﬁﬁmuml,ﬁa NUINAVIALYNNWLANLATDIRNIUUINALATIT NN
' A o A o o v A o o
ULAEINUNTRBINAINUANS LHNE 19T UFNNTN (18) AILRAIMILINANT

P.E. = -(the work of a spring force exerted on the particle) (20)

%] H a [ [ 4
3/9 ﬁaJﬂ'li'.’llE]GO']%WQ\‘N’I%L;J‘?JW%'I?M'I LANHAYDINRIITNENE

o o A v = [ @ &4 v o A . = a

1%1’\'37]@7] 3/6 vL(ﬂﬂa’]'JfNal]ﬂ']i"ﬂaﬂﬂquwaﬂﬂquvLﬂLLa'Jﬂiﬂﬂuﬂ luﬂimauﬁlzﬂaﬂndﬂﬁwﬂu

o . = ! o o o a
ﬁuﬂqiﬂﬂﬂa']?lua‘ﬂgﬂuuu‘ﬂuﬂ I@ULLUﬂaquTaﬂﬂqu‘ﬂqﬂLLix‘iakbiﬂ']g %%awmﬁuﬂﬂgaaﬂm WINITW
JUNIIN (10) DNATIAIN

UL=T,-T=AT
A o & A 1 L2 A o (3 ) a

luauﬂqiﬂ (10) 91 Ul—z Lﬁu\‘l’mﬁl’mLLi\‘laWﬁ Miaﬂa’nvlﬂ')']laljﬂ'ﬂﬂiz‘ﬂ’]nﬂe] LLiﬂ'ﬂz@la@gﬂu’]N’]ﬂ@

€ A

Wuwnu  usininszhiidsneudioussayinduazusiliayind  winusnauanusseyindgaiien
WNALAAUTBINEINUANSANFENNNTN (18) WAz (20) 8aNNN &UNIN (10) Az dunlnailandd
!
U, + (—AVg) +(=AV,)=AT

W38 Ul , =AT+AV, +AV, (21)
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w38 (T +v, +v, )+UL, =T, +V,, +7,,) 22)

lag U], @29uaInkiddny wanmniaainissanniminuazusigys

gﬂﬁ 10 wgevaMUUAnasasnslEuENNIS (10) HusuNIA (21) nia (22) n3Uiag
ﬁ(ﬂagjﬁ'uaﬂ%amﬁauﬁmuiaamﬂq@ A ldse B Tunydinldaun1sf (10) Deusaslunsoudinun
N U, iluawannusesnd samuuseiinaadasiianfens laguss N Ssasaniumaadawi
anaarIanazlinuriiugud wavnlgaumsn (21) nia (22) lwmiswim asRansaRasud
Wi Fy, F, lasuss N Taivin i Annwringss us9nimen wasussadseas liinanfass U@9zgn
i lusnaswasomangliudrsuasnasouangalsounu  mnasninswnldnsunms 2

31 WU T ULTULAEINY

( 1 U,=T,-T=AT \

 All forces must be considered
* N1 path = work =10

\ Uy, =AT /
/ F ' \
L =AT + AV, + AV,
Nl "™ «F, and F, are considered
e i * Vyand V, are added in
A V-0 calculation

k U1z =AT + AV, + AV, /

F

U7 10 My mlaglTrun1INEING

% [ I3 %
3/10 waao'mﬂau,a:ﬂgm‘smg‘mﬂwada'm
A & 3 A = o & A & o
IMINMIN (22) BNl FUT BN NNLEAITINAINBIIRNA TITINNINRINY
RN WRINUANSLHUE1 uaznasNuAngaUTIlumeting NaTINVINAINBITENIT WRIIUNA
V8Ia%NA (Total mechanical energy of the particle) wIeanadouunulaaiaunis
E=T+V,+V, (23)

@ o

nnfenunasnunai ilderadouaunisi (21) uaz (22) laasi
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UL, = AE (24)
e E +U/, =E, (25)
A A A VA o A A ] @
lunsdinmsedannvasszuylddawanussnenannszvih Siigsudraanusliuduas
FUSILTNY §UNIIN (24) waz (25) znanati
AE =0 w38  E =Constant (26)
& ! ! o A a A y A @
#30019N817371 Was9IwNa luszuuazddrasde liduainussnauanladianluszuy
nann1siisandingniseuinEwasouiuies adslsnaunisinasnuluszouiidia lald
: @ & A @ R a [ & a
nNeANNINEINUIATIRIanasudndazidrainanaain wasuaaiansazdfsuzlldidu
(% v & A o v ¢ a (% eV v A ' o 4
wasuwdng wiawasnudndanafougdlhidundsanuaniild ilosuddnanuzenasnuaat

LRTWRINUANAZAANAINLYINTE L

c 39ON  3/10 (3/8) The 50-kg block at A is mounted on rollers

so that it moves along the fixed horizontal rail with

*|‘ ’ opm negligible friction under the action of the constant 300-N

(_EM& 4 ’B force in the cable. The block is released from rest at A,
e e ) with the spring to which it is attached extended an initial
IH61%<7 1.2 m —— amount x; = 0.233 m. The spring has a stiffness k = 80

N/m. Calculate the velocity v of the block as it reaches

position B. [Engineering Mechanics Dynamics 5" edition,
Meriam & Kraige, Ex.3/13]

> ' kg o o ' a & ' o [ a P
ABHINITLEAINTYINGIBENS 3/8 BNATI LL@]%&I"U&&JHWN’]%Wa\‘l\‘i’]uaﬂ;iﬂLL']JLIWLL\‘I
[
NN (T1 + Vgl + Ve1)+ U, = (T2 + ng + Vez)
= ° v XA a a = ' <& o A AN 1 oo v A

WIINNILYN T ATLN 9IS 300 N LWLILIILAEY §I1LTI N 9annUNIILafawn LUt lwiAaan
aans U/, lunsdifidaduaiuanuss 300 N s
AnualrzauaIdsfaIzaL Le?uﬂi:ums:@”u‘lugﬂ @T&ﬁfuma%fioLﬂﬁauﬁagjluumsm"’umaam'sm
° A
AILAUIN 1

T =0 (lifinnsiafaud)

V=0 CEIZEEFTLAREE)

1

1
V., =—hk* ==(80)(0.233)* J
el 2 2( )( )
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U/, =U,yy = Fs=300(0.6) =180 J (ﬂ'mmi:U:ﬁLLiamﬁauﬁgvl@Tmnmﬁazi'm 3/8)

Funn 2
T, = lmvé = l(SO)vé
2 2
V=0 (agﬁs:@”uﬁ'mﬁa)
1 1

v, =5kx2 :5(80)(0.233+1.2)2

unuennanualuau s unasuazle
(o +0+ %(80)(0.233)2j +180 = G(SO)v; +0+ %(80)(1 .433)2)

%LﬁuﬁgﬂLLm.Jaumiﬁﬁ]:mﬁauﬁ'vﬁu,amvlﬂum”aaﬂ'n 3/8
AU et v, =2 m/s ANS

3/11 The platform P has negligible mass and is tied down so that the 0.4-m-long cords keep a 1-
m-long spring compressed 0.6 m when nothing is on the platform. If a 2-kg block is placed on the
platform and released from rest after the platform is pushed down 0.1 m, determine the maximum

height h the block rises in the air, measured from the ground. [Engineering Mechanics Dynamics 12"
edition, Hibbeler, Ex.14/4]

Original height

of platform

k = 200 N/m
(b)
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0 1 2

nlang ludunien 0 sU5swnaadly 0.6 m uazludunien 1 Wanauiaadludn 0.1 m azvinle
nufantaasnla sUssaznaadll 0.7 m
AU Iz AUAN9B9A 3201 TeAUNY
[
N (T1 + Vg1 +V, )+ U, = (T2 + ng + Vez)
v X A ' ° A K o A A ~ VA
Tutadiialaasa18aanaNEILRIIN 1 DIAILRIIN 2 TININRDHFINA 2zl dusemananun
o >3 c?// ’ dgfd a ] > 6 3 = = v
n3zvin a9 U/, luﬂsmmmmmmuqum AIBUINNNTIT LN
T4y, +v,)=0 4V, +7,)

° A
FURAUIN 1

T, =0 (lifinsiafaun)

V., =mgh =(2)9.81)(0.3)

1 1
V. =—k* ==(200)0.7)* J
@ =5 2( )(0.7)

ALRUIN 2

T,=0 (ﬁ@‘hLmuagdﬁg@ mwﬁamimﬁiauﬁmqﬁuguﬁ)
V,, =mghy = (2)(9.81)h,
1 1
V., =—k* ==(200)(0.6)*
2 =3 2( )(0.6)

unuennanualuaun s wnasuasle
(o +2(9.81)(0.3) + %(200)(0.7)2j _ [0 12981k, + %(200)(0.6)1

Farussle h=h, =0963m ANS




