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1
A L=250Nx(50m; )=5cm)

W1e &o dyglj &iny aqioll ol Ul Log (F) anioll Jiod (5 cm) ddgln ooy rouwyi (1

909 @y =il Jlao sl jgaollg anioll udegino dyglil ail pdsy LA Lgiall
Uginll jgno Eo (53°) dyglj &y (5 em) gl loaviw ouwpio 0aa Uilla (o Lgiall
Jloil b &o dyglj &y auaallaqioll. (-F) aqioll Jiod (5 cm) dghn loayiy oawyi (2
Aaioll w degin o Qg Ul oy (180°) jlados aalail yuais aaiell il Jios il
(5 em) Wgln Lo Eaw}io 0aa Uilla Lo Jlodill gag Ly =il 1 apo sl jgnollg
(dugluio Pl dLléioll LigilAny).Jlouill jgno &o (53°) dyglj &iny

Ue Jadoll o waling ajaalldaiol (-1.5F) aqioll Jicd (7.5 cm) algln Loy rouwyi (3
o=y elao wlalailyuA=iio ol apa Coy Jlodilh pb &o duglj &iny g (F) daio
c0aa Uilla o Jloditl gag Loyp=ill JI awo ($al jgaollg Anioll Judegino gl Ul
Jlodill jgn 0 Eo (53°) duglj &y (7.5 ecm) dghn lodvin oy io

(30°) Lm)lasia duglj giny olail @ud (@=3 m/s?) Cuyli gluniy )Ly ppou'
il e« Jladill Gyl

2 a8l (56 () aaiall capa (2 () axiall cullw (1
HAQTHIJUA o« Qoww)g Liwlioll panll Jghh a)anil
(1Tem) A \57 (Tem: 1m/s?) rouw) uulbo JUial Qi
5 em Pl Jgh ygas (1 m/s?) Jioy dsjgll e
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s Oldaioll upA m
linvinl gJ 1alo (A Aqio Qe Qi) Anio Lo duwld dros WA Jnla Ul Bulw U pb oS
¢ dpuls ol danio dres AW UgA LD Jad Graldanio dos oo danio dros LA
s ol Ulaaioll Wpa Elgil o di 5oy m
ool upall (2 Lwldl wpall (1

B olnilygayjlado: (\)h.Q.IJl) \)..I.IJLI.QJl Ualle

A.B = AB 0S8 : Luwlsllupaluunaliygiéll e
0 A
(B)aqiolljlado « B ((A)aqioll jado«— A :Cun

(180°) 9 (0°) (s Lodla Ug g (B) 9 (A) iarioll (s dyglidl «— O

JolaoJl JAuil o Lo law @i dndill o Ylanioll Glini e
M0 R 260 909 180 Jado Lo Auuls dios Uehy LWL LAl dyloc (o ilill @
Udanio)l gy dyglljlado
owlsllupall Jnla gag (W) Jsaidl oawblhupall ole Apb o)l uldunillgo e
.(d) daljylaqio o (F) 6gbllaqiol
W = F.d = Fd cosB

(5m) Lmjlasia (d) dalj] aiSpad chwa 9é (120 N) Lojlasa (F) 898 Cuyil
dsMells @hay (F) 8gill ojaii @all (W) Jeulill O Crale 1316 . Guitll olaiil @6

: @iy pc crals (53°) mjlass (d) olailg (F) olail s duglill olg (W = F.d = Fd cos8)
Leilei(d) g (F) cilmaiall Jia (1

ole (1em) Ja Ul @l (d) anio Jtiol (Tem: Tm) yulido UpiAl
(Tem: 20 N) yulibo9 5 em ol Jgh ygao (1m) Jioy 4.6l
Jto) 6 ecm o)l Jgbh yga16 (20 N) Jios dsjgll ode (1em) A5
«(d) dqio Uc (53°) dyglj

I3 ziagl § dmais draS (W) Juitll a0y Jm (2

Aaljylg 598)1 o) LUULGI LAl (o Q5U AU Qs Al 9o .

8gall aijail gall Joidill Jlads 3 (3
W = F.d = FxdxcosB = 120x5xc0s(53°) = 120x5x0.6 = 360 J
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olnilgjlado: (u.mLQ.lJl) \,.n\a.l.oJl Ualle
AxB = AB sinB :yanisllupaltnlaliygiléli e

(B)aniolljago « B . (A)aqioll jado «— A : Cun
(180°) 9 (0°) U Lodla Ugaig (B) o (A) il b dugll

Jolaodl Uil oo loA Ll djdndill o Ylanioll glini) e

.0lQilg JIado la) duos Ughy paniollupalldiloc o Qi @

ododl Ala s 6acls paAii (AxB) paqic)lupiall Jnlaolailaaqil e

dinal ode 65§01 (F) dninlioll 698Jl Haaioll Al ple AU U NIl (o @

.(B) publizo Jlao 0o (V) Aoy dhynio () Asbias
F = g(vxB) = q(vB sinB)

&5g0)1Ani09 6580l 698)I Yy paniollupAll =) (T) 6g8lipje eliatg
T = (rxF)

odoll A OA dacld b @

- OVl ALl o (AXB) olail aya i Uaji gl

(B) Ll anioll olail ud] &l puivig (A) JoUl dxioll olil J] rolauMl oLl puaiy

i adl@ A o ¢Jla mauw (AXB) panioll loan Jnla o il daicllolail ygao
(A8)gJl o &)B) (+2) Jg20

>

AxB

S euulisll cipallg @maiall cyall g Gyall L
owlSlupAll QAU yuiae ode olallg JIad o la) daqio dloh Ughy paniollupAll QiU
oIy n a6 jlado la) duwlis Ao Ughy Al
VWLl Ul Lol (SINB) dgll s (anioll J1ado Lpad panioll Al Ugils (o9
.(€C0S8) dyglPI (lin) rolod Ly (anioll Jlado upAis
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s odldl puw gl oo laajanjgulanlidoyiso lallplecuing @

+: +Z«—adjgllyoea
I -
B — 2 — a6)gll LIl JAla
L'
_'.y

(rxF) 3g8ll pjc jladqe aa (1
T = (rxF) = rxFxsinB = 0.4x250xSin90°
T = (rxF) = 100 N.m
() ol LIl P laudl iy Vdodl AU @A 6acld Ly

&)a 698JI o jc olail Ygay 13 (F) olail ud] E&ulnll g
( +Z jgnoolail) dvjgll o

.amlylilg (Fxr) jlage Las (135°) zunil (1) g (F) Our daglidl Gyl 1] (2
sin135°=0.7
T = (Fxr) = Fxrxsin® = 250x0.4xSin135° = 70 N.m

6991 o e olail gy 13 (r) olail L) &ulnl g (F) olail bJl rolauyl puiny pdodl AgI@s 6acld Lwny
( +Z)gnoolail) dvjgllyoe)la

Semaiall g duglill jlasa 324 (20) Lemia JS jlada (B) g (A) glmaic
: Qaig gyillall 6
1) A.B =320 — AxBxcos(8) = 320 — (20)x(20)xcos(8) = 320
cos(0) =0.8 — 6 =37°

1) AxB =200 — AxBxsin(B) =200 — (20)x(20)xsin(8) = 200
sin(@) =0.5 — B8 =30° \
o laia LV
walall =il d 2in :( ).’
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Jad o Ule (BXA) auny (AXB) paanioll upall o Wlanicll yuiasy iosd Ja uo BF

wAl (Lo Al Jnaollaaioll olail ayani) ododl (o Uy syl Ayl UoaAiwl 3] @
99 Udodl adiplaaimlaic oliVlyla o Jlioh pdzy yua=iydaiollolilglo puanioll

slij1oll 8ale (g6 apill @y gl aaal dleg Aliwdl

%

Jnnollaaio)lolailaliag (Al auwdi by daioll

JaAaag(—z) gl agdlplaaiwlaic quay adlo (+2)
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g3l 8aagll o Jg3l guyall dealys dliml Ja

: ot [aalg [BALEAT Sl

pwlysll d1asilg dmaiall dpasll - a

ol Ugay Jlado Ugad duwlidll duo sl uuace ule olailg Jado lal danioll dioAll
.aaiall (g aaiall - b

422 (180) Uga Loaiy dygl I Ul 5l aniollolail yuhe Ughy dnioll Ll

omaiall cupallg Guulisll cuyall -

Vsl upAll Al yuac ole olailg jlado lal danio dies Ughy panioll upall ail
ol Y9166 JIad o lad duwlis dlos Jgay Sl

: dpulydg dmate @l &yi¥l Gl i [PRRTCEE

danio Quo « dyaydl dyslall 898 Qs Ao —dghnll daall o]
Qs Aot « dyilymsll dagliial Qs Aot — gagall Bilya &2

Qs G0t — dpunaall elipda LTS
: iy guimatall guisasll Lty Jio ERRVEET
(+X) 920 ga (143°) Lmylada duglj ging olail @ (0.25 N) Imjlade dyulalics 595 -a

(0.05 N) Jioy d8)g)l ble (1em) JJ Ul T (Tem:: 0.05 N) Jio wiwlio rouw) yulido JUAj

1cm _ )
( L=0.25N x( COEN ) =5 ecm ) Pl Jgh JgAaLo

(+X) Jg0 &0 (143°) dyglj &y (5 cm) Agn Lo ouwuyio
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.@GHidl cigia (30°) Lmjlada duglj giny olail 6 (4 M/S?) ojladia Cuyli gyl -b

(1 m/s?) Jioy 6)g)l ble (1em) JAJ Ul sl (T em = 1mis?) Jio wwlio roaw) yulibo jlinj

y _ 9 1lcm
_ (L 4m/s><(1m/Sz

Ao Yuidlugin &o dglj &y daiollolail Yl Loy
aw6 sl jgaollg daioll y degino Aglpl Ul pdsy
lod 1y (ow}io 0dad Uilla Lo Uil gag @y =il JI
Nn\k‘f (+X) YUl Jgn0 Ko (30°) dyglj &y (4 cm) Agln

A

) =4 em ) pcawll Jglo Ugays

: &l Cllall @ (L) g (F) gpimaiall Ouisasil (s duglill jlasia Lo
a)FxL =0
FxL =0 — FLsin(@) =0 —sin(6) =0 - 6 =0°, 180°
byF.L=0
F.L=0—FLcos(B)=0—-cos(®)=0— 6=90°, 270°
® = B.A — (D) guughlizall Gsaill dyi¥l dsMell @le IAleicl
(B=0.1 Tesla) « (A = 2x10 Tesla) )g<i Loaic (D) guughlisall G8aill lada coual
(45°) (B) 9 (A) gumaiall oy dugljll jladag
@ = B.A = BAcos(8) = (0.1)x(2x10%)xc0s(45°) = 2x107 x 0.707 = 1.414x107
cpall Jaala jladia cunal ¢ jglaall Jitll @8 Ll @le laicl
oL ¥l 13224 ¢ (BxA) @maiall

(BxA) = BAsin® = 8x3xSiN90° = 24 unit
el aniollygay 13 (A) olail LIl &l puirig (B) olail uJ] rolaul juiny pdodl APl éaeld Luny
y (X Jgao olail) Lyl gaj

|

. ¥
B=8u [:193
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8)lawll dcpw Gilis A8g « 330 olail @ibg (V) Eiyli deypuy yrui 3)lu ARV

gaill @le (1 cm: 10 m/s) quupll gulisa pladiwly (5 cm) algh amuw quys il
Amalyil 3300 8)luwll depu jlade cuual ¢ jglaall JSiill @6 Gasall

\ ¢ L+ ol Jghn
4 daioll Jao alayy puwdl yulb ol ol Jghb WA 098]
1cm

10 m/s
) — v =50

L = vV m/sx( )=5cm

10 m/s

cm

Vm/is=5cm x(
wgindl @b ol @uivl wgin gai(V =50)

Jlada Insic sglusiy @ill (F) g (1) gumaiell gur dyglill jlada cual
rxF =r.F: Qumaiall gmaiall cipall jladag uulidll caypall
rxF =rFsin(0) , r.F = rFcos(B)
rxF =r.F — rFsin(8) = rFcos(B) — sin(B) = cos(B) — 6 = 45°
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Gldaioll: yJoll 6aagll
lma g dlmaiall gaa : (5\J|.L" gujall

Uldaig)l & o
Jnoll1aa oo rodsiiw, Aunldll vlioallg danicll GleAl upd (Aol ail lw lolw)
daniollWlioAll e phg Gon U@l ga log danioll oAl ephg Qoo Uifno) LQuA
¢ duwlbdllvloAallg

lavg aundi Egill o Ugai Ul bpin dupin déypng lanying Gon ody Auuldll oAl @
LAyl dpwlys duoa Gonll Q3L UGAY9 LA @i tlangl

¢ lodiio JA Alis €9000 90 lood (025 40) 100l dilg (o4 50) Also dli
(LB GHD g Gon) «— .05 90 =40 + 50 = 21 0n0lg Ao Alis Eqgos

lanjn gl laon Alde JIadollg olnivldlelo Ly danio)l oAl @
:danigllWlboAllephg Soa ole JlUgS

@ ﬁ

G JAuiy dypell ) Y gl Loay 15§ YU YUgd)l o liod ¢l (8) JAuil 6
Adarnn e ygaidlaylglo (200 N + 200 N = 400 N)
P8y YU YUgdIl o liod ¢J ails (b) JAatill oo los aundiolaill bo Yo gl il 1] Lol

UgAai dulaylyle (200 N + 200 N = 400 N) s JAauiy dyps)lcnnd Yla gl ooy

wAisbaalailgojlade@lingy (A+B) aaadqio Ygay (B) 9 (A) Jio danio Qo @il @
6ac Gonule @ihiy yranio Ko ude Gihi) log: aqiollJo U5 olallg jlado

Ulanio
L_nJLa_Lo o ,4-
slall aulaill dein € \}-

C_ZD
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(R) oL AJ jopg (dlnaollanio) puwltlanio §ac o (Lo il anioll sowuly @
R=A+B+C

aqioUgay depilanio ison 13l Jlios aundi Egill o Wlanioll ygai Ul kain

LA agdeyaniodlnaoll

€ dlasall aziey sgadall gn L zig [NERTKS

Ulanio6a ] ng_loJIE\og,JIUJ:G\JUJICLg_;LoJI

ailiSq (1 M) asaa @gaim aligs pirg (M1=70 Kg) ailis z¥ja
898 ZXjall @é Ciyig @Gpitll olaily (F1=400 N) Lmjladia 898y zAjall craw « (M2=80 kg)
(Gl olails (a=2 M/s?) gyluwiy FRjall Elpaia cipell olails (F2=100 N) gpai
¢ lmesn Zili a2g 26 Inesy OSay ill dulisll CileaSI aaa (1
99ainlldling Yoarinllpang @Vjoll dlis Hua Jliodl pwo duw bl Gl Al

(m2=80 kg) 9 (M1=70 kg) Luag Auu i Eqill o UgAj Ul lagon Aoy vlluloall
(70+80 = 150) sqluwig (M1+ M2) Auwlis duos qa lason Adlg

S jeaplly (dlanall)mesn Zili Oc jcg los Inean 9Soy @il dmaiall GlaSil aan (2

(@) &)l (F2) duilil 6g8%J1g (F1) 0JoVl 698l o danioll Wito Al
(F2=100 N) 9 (F1=400 N) L.®g awQj Eqill Yo UgAaj Ul lason A0l vlluloall
Adanio dles uag (R=F1+ F2) lailnnog

OldAigll e
A alpoll aqioll yuga o ude Jaj dduwll 6jubyig Kol dilos) dayliio ®
(A - B)sl(B)anioll (1o (A)daiolleth aic Jligh ®
:6)gnJltingg (-B) ol aqiollyugaso &o Gony (A) aniollyle
A - B = A+(-B)

S aniall zyhny agniall gm Lo zig
daiollela s Ko

B
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6ac Uldaio o
L9 9l (y) 9l (X) Jgnr0 Jio anlg a0 Aigh e pA il Ay Jisl gl anio dlnnae aloyy
s Uiyl san] eaaing Wils (x-y) $eiulo Jio iy

Arllaijiagll (2 (roaw ) Al adypadl (1

: (roaw JI) Aribudl ady )l m

(uwiglole LAl &lraell ddspng ol EULATILSjlgio Ady g

N6 6 Aol 481 L HITULAI 6 lio Guglinallg dgliiall 48 1A ig

(Ui Pl GJ1 Jaadl) &ldo)l ddypn m

ailnae aloyy anio JA Jiod oduwl ouwjg wiwlio yulibo juisl <
CngoJIU.UTJAJ_ck__}Jl;'iJIQgJoJI@jE\ﬁJMQJUJIleoJIMJJrOJLJQUIQQ_JQJIMJ <
Aaio JAY Jnipin ulaaicl bW Judl 1aa odeg JoUl

Arggaldjaic maullolnilg Johh ude dhdlnolluing «

6)ue g Ygaug pallaniollyuljg JoUl Anioll s U Uy oauw ouwp dlaill no <
aaio olail Je Ja yuigl ode Juadl (o olnilg lakion Wlanioll dlnao Jlad o (Le
Alnnoll

lauwlidy g dig (+X) Lngoll wlipwll jgnog dlnaell anio Uu dugl Pl uwtdig Al Losla <
Adioll olaAlul

1
T doerad |

S alaiall pladlul 093 oo dgaly dbyla (6) dglill slayl 0Ses o [NENIR,

Utaniolldlnap alayjg uanio Goaod 1] Jlos dnla wila uob i Aoy o)

d>cod|
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olail @6 (30N) Lmjlasia (F1) @lgdl 898l : puia @6 g8 Canli 4351
Jleaill (37°) Imjladia duglj giny oLyl @16 (S50N) Imjlasia (F2) dyilill 8gdllg « JLasidll
dlinag olailg Jladie aa .cagiall olail 516 (BON) Imjladia (Fs) dllLill 3gdllg « capell
Ll quwall @6 8)igall g8l
Lo fouw) Uulio 3an) Aaio U5 J1abo ode ELBYIJUA (o s Sl 16 dulauly
;LIS Ulanioll Lo Aaio JA Jgb Ugay pJWlg (1 em : 10 N) Ay oawpl)

6cm«—F3. 5cm«—F>, . 3cm«—F;
..o)J_cTQ,!.Lc@_QJoJIrOJuJJIUuu_é_ouomwwlmuplwcémﬁ@_odbr&wpuyl

«—(6 cm) JglyuginllolniuFs «— (3 cm) Jghuy Jlodilolnaiu Fa
F

1

F

3

V' dgpiuloiz clins Ll i 6o (37°) gl &iny dnvioll olal Ul Lo Fa
Loy iu rouw}io 0da Uilla (o Wl gag oy =il JIdw il jgnollgdqiclludeging
(-X) W1t Jljgno0 &0 (37°) Ayglj &iny (5 cm) ddgln

F,

uwlyode aba eung (Fz) Jlod gl el ouu s od (F1) Jios sl ol ouwy QU
(F2) oy ywlj ole alis cyng (Fs) Jlod sl oeaui ouup d (F1) oaw

gl Jioy (Fs) uall el anioll yuly ol (F1) JoVl anioll Jys (o loduw rouwyicliy A<y
Adlnaollolnilaalail Jicsgddnaoll jlado

owdluwlibo JIad o winng Jaiidl o (R) ddnaoll oau Job 6 pain o)y 8
ool Jgh YU liso Ui Wlindl o Wliog Lol ,o69. dlnaoll jlad o Aoy o Q&inin]
(41 N) sy ddnaolljladoYlo (1 ecm : 10 N) puwplyslibo cnig( 4.1 cm)
Alnnollolail Jiodl (194°) « (+X) jgno09 (R) Alnaoll anio (u dyol Pl dlbioluuuybig
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(F1) (9331 gaill @le dyilymS g8 Cll Ings igh dilyms diad
ging olyil 56 (300N) Lm)jlade (F2) duilill 8géllg « cagiall olail 16 (200N) Lmjladia
aa eyl oLyl (g8 (500N) Lmjladia (Fa) dillill 3géllg « cayell Jlaiit (53°) Lmjlada diglj
Liilyy Immlyilg dindill 516 8)igall sgill dlnag jlada
Lwlio ouw) yulido 3anjaqio Ja Jlado ole ELLYIJUA (o A9l JaJl dulyu i
: IV Wlanioll o Anio U4 Jgla Ughy pJliug (1 cm : 100 N) s g rouwyl)

Scm«Fs. 3cm«F2. 2cm«F:
-ollelayle oioll puupl yulid o Yo il pawpl ble 83ag) anio U rouwy YUl
—(6 cm) JghyupliolnaibFs Fl < @cmJghaivginliolaiy Fu
1
F;
-_
QoI Ul iy elas Ll Yot &o (53°) dyglj &iny Anioll oLl Ul Lod Fa
Lo oawpio. oda Uilla (x6 Wyl gag Loy=ill I auo sl jgnollg dnioll ypdeging
(-X) e Jljgno &0 (53°) Auglj &ny (3 em) dgln
F,

uwl) ode as cyng (Fz) Jlod sl peaudi oa s d (F1) Jlod gl ol oaw i YUl
(F2) ey ywlj ole alis cyng (Fs) Jiod 3l peaui ouup od  (F1) oauw

g Jioy (Fs) pallcuil anioll yul) ol (F1) JoVl daioll Jua (ro loduw rouwpi elUa A=)
Adnagllolailaalail Jicsgdlnaoll jlado

o Jlywlibo JIad o ng JAuidl o (R) dnaoll o Jgh 6 fain oy 6
Addnnoll jladodo)o &niilj

Alnaollolail Jiol (+X) Jgno9 (R) dlnaoll anio U dygll Aldiollyudig
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¢lldg JSiitll @8 LaS quylly (V1, V2, V3, Va) depull Cilmais dayjf dulis
v, tilbeaac(lem: 5m/S),AJ.I.IJd.I.ILLQ.A,o|.\A.LI.uLI

a5
/ .amlx’ilg dojull dlinag aaia jladae (1
' o Jgbo Ugay ELaoll d8)n Gulng JUA (o
;N\ o (1cm : 5m/s) puw Pyl o wng (4 cm) ddnnaoll
' ‘ JUA (o laalailg (20 m/s) Jnaollaqioll Jlado Ulo
(270°) dyqlp ginllgaiyga) ddioll
2700 (V1 + V2 +2V3-Vy) dlinag olalilg ania jladae (2

g Al aqioll oo Jgo yghy &lholl a9 h guiniy
. 1119 (10 cm) ga (V1 + V2 + 2V3 - Va) Go (o
R : Anioll Jlado Ylo (Iem : 5m/s) puwdl yulibo
Jiod @dioll planiml laalailg (50 m/s) Juanoll

i 3 (+X) Jg20 Uc (323°) Aygljy

dlnag alagX (eull) driledl a8 gpall ladiwl dlylng cigec o Lo RULSTT ‘ ?
¢ dlmaiall
Ulglg Jlgh VUl ywls aic yuudll vuloc VO claAalun d616a e (JgAai lanslii

sl G6yndl m

Cuing lails o uJlwlanioll Julad JUa (o Wlanicll dlinne alagy déa Jisldé)in
(Uio ()9 (y) 5Jgn0 Lle) Waolio Uanio) dic dnleiwllg Anlg)l dnioll JUAl) g
gl dndi oo Ao Ylanijg awdjanioll loailna e (Jgaig anioll \ith o Ulody
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Juniygbi Jlias duagoce duhrog dudol duayo Utitayo wll anioll Julai (faoy
JAuil o Lo (X-Y) $giuo (o JoUl Eupll oo &sblgll (A) axioll
(+X) Jano Lle (A) Aaioll WS o Jiod: (Ax) udoll duaioll e
(+Y) Jga0 ule (A) aqioll néino Jioi: (Ay) Ayagoslldusyoll e

| A=A sinf

A=A cosf i - Lo

¥
(A) Aaiol) Ygluro UitSroll panioll Egonoll Uga [

Ay + Ax=A

: durgo=llg dud oVl duspoll o UA dotd Al dyilic)l il guini it oy @
cos(0) = % — Ax = A cos(0)

sin(9) ==X — A, = Asin(®)

Aniollas &d) sall &yl Liing dyago=llg dpd ol il Lol 6)ub] 1< [BF

(A ¢A) (A cA)

(+« -) (+<+)

A sinf

A4,

(A A)|||AA)
<9 [[| D

A=A cost

dalollg gl odld Culio Ko Uil YA AIiL] (Ay) 9 (Ax) UliLa ol JAuii) lo=o0 bﬂﬂ@
: Aladloda L6 Ywjgelito Ygild plaaiwl lin ey ela) pdlddl Culiol A® pig Jios (A)

A=[A2+4?

: AUVl Ao\ =)l JUA (o () Jgmo09 Anioll uduapoll Aglpl ulinn lUinoJg
A

= y = -1 y
tan ¢ A, — ¢ = tan A
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JUA (o loaipydaynnildogéll ayani liihe) dilo dyglil dotd Uo sisl ude libna 13][EF
&8 daioll Yl ode i Ja (iingo Ububylcuits Ulo (Ay) g (Ax) (uith ol Uo U4 6]
1A a9 Joll &upl Lo &85 LI gl Pl jlizaio Joll Gyl o

(A A)| | |(AA)

(He) ||| eh)

(A fA) || [(AcA)

(o) ||

€ aniall Julaiy sgnsall L [NETJ

A Qjaqioll loailnapg daiodl it o Yltou) (Wi oleio Ylanio)dqio Jlasiwl
AYaygl AR g o Ao Ulanig

a18o3l GuisSpall jlado aa (a=6m/s? , 150°) Culi gylwiy d1Sya elyaili
Lemmlail aang gjlwill diagaellg
a = 6m/s’
; i VO U9 lizo Ul dul Jramil dysapo dugljue uny
: lh (150°) dyglj cLooio a9 (30°) dyglJl Uial Jlioll o

Jgnoll Ko (COS) UgAai olla (uitayol Aqioll Juajaic
Aol Ao Jliaiall

ax=a cos(30°) = 6 x-cos(30°)
150" | @, = 6sin 30° ay=a sin(30°) = 6 sin(30°)

300N WA G0 Wago Ughy Liall: an oo
- AW 6)ub) Ao Usrg elal wuy ygay Liallg

a,=a cos(30°) = 6 x-cos(30°) = -5.2 m/s?
ay=a sin(30°) = 6 xsin(30°) = +3 m/s?

a = 6m/s?

d4= 6 cos 30°

(AcA) || |(AfA) ¢ : gl g
o (-X) Jg20 gaj laalail Yl pdsy loo AWl (ax) 8)ub] Ul x=o Ay

(+Y) Jgno gai laalail Yl i) oo Gungo (ay) 8)ublg
(AA)| | [44) W& o6 &y () Aol WUl

(28]
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duglj ging olail 6 (L0ON) Lmjlada 8981 aulell Ggain pole crauy
18631 0LisSpall ga JS jlade aa ¢ JSdll S LaS (+X) j9a40 24 (30°) Lmjladia

9 Lamia JS olaiil [3aaa 8géll diagasllg

| 134 ro Lol rolod Lavjgol el Ayl Ul Lo U

ety _ 4 yago=lig dusoUlulAaLoluljgo

| }{ S0 (cos) Ugai Lodla U plus ol Anioll Jajaic

TETTT T I PTI T ETTT 2222 77T Aygll Ao Jliajsall jgaoll
Fx=F cos(30°) = 100 cos(30°)
-y o F,=F sin(30°) = 100 sin(30°)

= Fsin 30° ”
e . JoUl &l 0 Lingo Ughy lindlg Lipall: o oo

F = Fcos 30°

Fy,=F cos(30°) = 100 cos(30°) = 100x0.87 = 87 N
F,=F sin(30°) = 100 sin(30°) = 100x0.5 =50 N

(-20 m/s) dcpull G183 &1Spall CrilSq (V) depuy G633 Cialial
Liley ¢l3 Jiag Inmlailg (V) dcpull jladia aa « (40 m/s) Lol duagaell d15pallg

Ve=-20m/s ,v,=40m/s ,v=7?1 ,08="7I

veal Vo4, o v=al (20 +40° =44.7Tm/s LS o el aaio ado Wl iAoy

7
Vy
,

e -1
v, tan 20

6 = tan’!

= tan (-2) — 6 =117°, 297°

oo Aungo (ay) 8)Uit]g (-X) Jgno g laalail Yl iy Loo dwlw (Vy) 8)Uub] Ul Lo A
W&l 20 &8 (@) Anioll WG (+Y) Jgn0 g laalail Ul i)
(6 = 117°) Lo dayanll dyglPJI Ul S
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G0 JS jladia a3 « JSill (96 LS dyale dhadi @ (F2) g (F1) oLigall yigi
| Lamia JS olail [3ans 598 JSI duagasllg a1éd3l GuitSpall
: JoVl dnioll duboVlg dyagosll duspoll alaglogdi dylayy
F1x=F1 cos(90°) =50x0=0
F1, = F1 sin(90°) =50 x 1 =50 N
: JoUl aniol) dud ollg Ayagostl dusyoll alaylogdi
F.=F, cos(30°) =50 x 0.86 =43

‘F:.—F! sin(90") FZY = F2 Sin(3oo) = 50 X 05 = 25 N

F,,=F. sin(30")
i

—
st,- = [, cos(90")

F-, = F. cos(307 Y

sl i)l A8y U Gldxio)l g w
: AUVl Wil Al Gl A~ il 69y L FiAT ol (uanio dln o olailg Jlad o alay)
Ao aic (0,0) nll dndi(Lo dnio JA Ay i~y lanioll oy <«

Qg_J_od_“J@IA_J_JI(iJQ_QJcLii'UléLclj_oE\od&éiJlgdpg_olegujmdegloddegJ <
bl dnsinie

Rx — dudolldiasoll Ulanio Qo JUA (o (X) jgno ude WA olldlnapani <
Ry — dagoslldusioll tlanio &on JUA Uo (Y) Jgno ule GluApolldlnno ani <
R=|R*+ R? « dsusiplaniny(R)ulanicl didalldlnaoll jlabo ani <

R
o = tan’! -VR’“-- «— do\l=Jlplaninl (R) ulaqicll dulallddnagliolail aani <«
" (+X) J9209 (R) yu duglil ua (a0) Cun

Jiln aie puul 6 Lo rgl pela Y dgll L (0) Lajlaé o Ugay (il drs o)l <
LUuSoll

(-X) g0 gai«— wuw Ry« (+X) Jgno gai«—ingo Ry
() Jgn0 gni— wlw Ry« (+Y) Jgn0 gnj—ingo Ry
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@ LaS cagipill @le 2U, 5U, 3U : lnags (C) g (B) g (A) cilmaio aiui [NEETY
ATl a6yl Immlailg dlaaall jlade aa JSaddll
416 6\lg dyrgo=llAita)o Ll Aqio A5 Jlaj
Ay=Acos(0°)=3x1=3u
A,=Asin(0°)=3x0=0
Bx =B cos(37°) =5x-0.8=-4u
B,=Bsin(37°)=5x0.6=3u

4 B Cx = C cos(240°) =C sin(30°) =2 x-0.5=-1u

N \__,‘ C, = Csin(240°) = Ccos(30°) =2 x-0.87 =-1.74 u
el fﬁ s 4 1 (X) Jgoo ule Ulaniollddnao A j YUl
B r
f “_1'\' A Re=A+B,+C, =3+-4+-1=-2u
.= 24(r (_
C | " 1 (V) Ja20 Lle Wlanis)l dlnag Aai Gl

Ry=Ay+B,+C, =0+3+-1.74=1.26u

- (R) dula)l ulaniolldlnnp jlad o AUl

R= «} R+ R_f = -\/(-2)3 +1262 =236u

: (+X) Jg209 (R) Y duglpl j1ad o A

R 1.26
Fo - o =2 — o o
R = tan’! = =148°, 328

x '

o = tan™

& dygl Pl Ol Gy ol JAasill JULA (o Al (148°) dyglil jlisvig (328°) dugll Joa
W&l 0




Olo) 9._|i Ougall je ALl clijioll 3ala (5\.0 apLill oAl ng mi Aleg ALiwdl

@smu.._.,.ul @le 2U, 5U, 3U : lmasd (C) g (B) g (A) cilmaia &illi
(agilul ddgyally) Lol lnmlyilg dlaaall jlade aa JS_LuJI

1nio JA Jlado ule ELLIIJUA (o duludl Jal dl yuds
Uo Aalo U5 Jglo Ughy g (1 em 1 1 u) us g ouwl

2cm«—C. 5cm«—B . 3cm<A

B

Uoy dldl pawpl pde 6aag) Aqio JAS roww ki YV
.o\l aule §@ioll ouwpdl yuld o

o ywly ude aba ¢ (B) Jioy sl ol roawyi b (A) Jios sl ol oawyi VI
(B) rocauw wij ude alya ¢ (C) Jiod Wl ool ouwyi od . (A)

gl Jiol (C) )_JQUI CUWI aaio)lyuly I (A) Joll aniodl Jua (o lodw roaw i eli A=y
Adlngollolailaalail JioJgdlnaoll jJlado

JA1ill oo (R) Alnaoll o Jgln 6 pnioJU i é)
JA8 0 do 20 Eulnimimuw Pl yuliQo JIado Liiing
(2.36 cm) Wgln Yl (i uuudl A=y, dlnaoll
(2.36 u) =aqioll jlado puupl yulibo JUA (Lo
)30 09 (R) dnnollanio Yy dyglgl dlbiollyuidig
J126 0 YT Ui uuldIl a9 dln o)l ol Jiod) (+X)
(148°) g (B) dugl I

Alinaodl alagy dulilaill of duilil 68y pnll plaAiwl Jlgul @ pay rod 13l m
: Gl 6)9aJ1 b Blw Uaai Lo wldaioll (uiled oladiwl Liisoy

S Loailnne Lo Audiolaill Lo YUgdli Cula 13] @
[ usiedliolilymeine | :lalail  [R=Fi+Fz2] :jlado
s lodiln o Ylo JuuislRio alall uu.OUng_QJl Gjlala) e

[ loaiowualiolilne | : Wil [R = Fmax— Fmin] : Jlado

F2 F1

: loaviln o Ylo (90) duglj lodiy (iaroleio YlgdJlCiilala] e
[ e=tan-1(Fif)] lalail  [R=FZ + FZ] :jlado
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(WLS ko Wl JUAINy g8 Al jglaoll ple Gbinio juc 6gQ)Icuila (] e

.6 Ayl Jl & Ylho Lin 6 Ling O Lo JI &ujgi rodyg (Aualng dyinw) Utith o
Gl dud ol 590l dlnno Ul pdey el o 1on solwi 6gol dulall dlnaollcuila 13] e
. 10N 59l dyago=ll 598)ldlnnog Jon

dlnag Of Clale 1316 « JSill @b LaS daalo dadi @d sgb aili yigi
ayilillg @lgdl guigll ga JS jladie 226« han ggluri Ggall Elli
09 Al of Al i)l 4.6yl EWIL Lo jly rod JIgul Ul Loy
UJJ_.J.JJJi.UléJQAQ_(') Uaal loA wlanioll (uwilgd laaimwl JaJu
Ul odsy ela jon =6g8lldlnno

19 =a106V16g8Jldlnno ¢« JOn =0Adyagoxll 68l dlnno
Uit o wJl Al jolaodl ble yuy dqio Sl Jdai i
laniollephg &on aclgd &ii o dyagocg dub ol

\F F, = F3,— F2 = 505in(60) = 25v3 N

F1=F3y— F1 =50cos(60) =25 N

F, F,x= 50 sin(60)
- & . —

P
60°

y

F,,= 50 cos(60)

o laia o2 e
walall =il asio ;( ).'
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&lgdl 8angll ga @uilill guyall Gealye dliwl Ja

Inlilaig Cilmatiall gaa - a

&on uuygolaivig jladoll aro pelpy danioll Wle Sl panio Koo Wlanioll fon
VA1) Ulou) (A olRio (aaio) Anio Jlayiwl JUA (Lo rod) Wlaaioll Juai lol Gum
auwaiaaiol Lo o aaioll

Anilnaoag cilmaiall gaa - b

Eon yudgolaillg jJladellad pelp daqioll Wlio Al anio Ko Wlanic)l Kon
Wlaaio 622 panicl foall e Qilaaio ga Wlaaiclldlnao ol sun
Amajyng dlmaiall gaq - C

Eon yuydgolaillg jladollais ol danioll WlioAll pAanio Ko Wladioll Gon
Aanioll UleAll Wl oo ga Wlanislleph Lol s

cilmaioll gon @b dxilyl diyphallg dxlylaill ddyall - d

.Mﬂi]lomupﬂmjwhmogJIMIUMIMmgﬁ@wIMMJIQD
JUA (o FiAl gl wanio dlnao alayy ol GonJUgdi duli~ill Ad)pall s Lol
AilAjo wlaaio JA Juni

cilmaiall Julai Jiay il @il Jgaall @6 cuulia gm Loy ¢hall Jas|
P lmiliSpe Ml

WQagosdldusyoll A6 oVl dutoll

8xsin(53°) 8xcos(53°) d=8m, 53°
-8 N 6N F=10N, tan? (=)

V200 x sin(53) 10 m/s V =v200 m, tan* ()

(34)
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: jglaall JSdull @le Ilaicl

B ¢ pupl g6 dittall Glmaigll dlnag Lo -2
A+B+C+D+E
C .BgA: gumaiall dlnag Ll aa -b
A
B
R

. A+B+C=-D+(-E) : 9l pauplls Cufil —¢

iasd 3 Log § Lamilinaal dayd i Lo « jlagiall @b Olisglu quﬁ
¢ Lamilinagl

(0) Loanip Qygl Ul ST olaivl Y o YLigdll Uga Loaic loailn ol dotd pal

(180) Loaviy dyglJl Ul 5l olaivl b Yl Aleio YUigdl YgAi Loaic lodiln el dotd Jblg

: aag (V) dmaie dcpuy padll S Iny Glad @il dyglil jlacie La
Nan (Vy) dcpull diagolell d1Spall sqlusi -a

AQuglHlygad Loaic 1o dyagoledl dus ol ygaig (Vy = VXsin(6)) «— dyagoledl dus ol
(180) ol (0)

(V) dcpmll anis (Vi) dcpull d18631 d1Spall ggluci -b
(0) dy9lJlygal Loaic (Vx) J dygluno (V) Ugaig (Vx = Vxc0os(B)) «— dyagol=ll dus ol

o laia L
walall @il deio . :( ).'
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I.zn)h.o.o ELNTTRY-T-¥ |.ID.L4 dS).I' 131 .8) 148 8)Aum caaun Jglali dlylya Sl
@ s Jsaddl 9 ditall Almlaidl (g8 (4000 N)

Byanll @ Ciljlyall Lmy 3§ @ill sgéll dlinag jlada 22 -a

A

" A 5in60

A cos 60 B
| Ccos 30 - C

y

(' sin30

Rx = A cos(60) + B + C cos(60) = 4000 X 0.5+ 4000 + 4000 X 0.5 = 6000 N
Ry = Asin(60) - Csin(30) = 4000 X 0.87-4000 X 0.5=1480 N

) N \R, = 1450
=\/Rx + R,? =6000% + 14802 = 219.4x10*N ’: I
R, = 6000 .

R 1480
B =tan?! (¥)=tan! (—) =tan™ (0.2466666)
Ry 6000

Spanll ¢lyaiiw olyil gl @6 -b

(-X) Jgo0 &o tan™ (0.2466666) Lojlad o dyglj &iniCinyupl Jlodl olaivl o

LI']JLE)_LO »
all ayleill ¢ ;(}.—

Cséj
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g3l 8aagll dealys dliml Ja

: @iily Laa JSI daganll diladl joy Joga Byils gaa

: g agidl dgiljrell Alasll o dmaiall diasil .1

(c) Lac\ o] Uil o 65UAll €l

Zilgill ga zeanll pie Filill glé « Imais leas (20N) g (30N) grigéll gas aic .2

: gin Ll dlaiaall

Qi ode ylaniollYla clguw dotQlloda ule Jonall i o dj el oo wiullig 55N
lacgono (o U8l dlnaollUgai llla Ulaolsio gl danl yudi b gl YluAslsio kAl

: gm jglaall Jiitll @é | AXB | omaiall cpall Juala 3
ABsIn90°

:om (A1- A2 =0) dsslell @lc cliy A1,A2 glwill gmais Gy dsiell 4

olaill Lo YluAalxriog JIaloll o Ylgluio A1,d2 Ylanioll

+y : Lam jglaall J<iidll 6 sgill dlnaal olyiXlg jladiall .5
|[]\::E{IN'-;il|_W" 1ON y +y
‘ :Ullany

10Ncos37°

e 1 T €0S53°=sin37° . sin53°=c0s37°

ION

10Ncos53°)

@l .JSiiill @8 gurall olaidl g6 (20M/S) Imjladie depuy Ll 3)S slew Ciygn .6

20 m/s s dcpull a18a3 d1Syall Jiai dvill
20c0s120°
60°
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olail @ (30M/S) dcpuy Glhaiil (0.4KQ) Inilis was 8)S cicd JS)
8)Sll Cusyeiwl adg . (LOM/S?) ojladia giluiig i3l a3l zlaw ga 37° duglj gisny
)3 zlaw sgiuas @] ageil 6S mjlada dtiej 80

Arwlis il AlaSllg dmaiall AlaSll aaa . a

(&)lril) g (G ) «— danioll Gl Al
(duglJl) o (UAUI ddaw 8agse ) duio Pl a0Jl) g (61201 dUiA) «— duwldil oAl

Luilys dmaiall GilaSI Jia b
(1cm=10m/s) .(1cm=10m/s?) Uyial Lo yaroilganio JAa) wwlio fouwy yulid o JliAi
+y —l—y
S aaiall CiliaSHl elli dlnng slagl gSas g .C

41606l g dyagoc (Lita o) Anioll Julad JUA (Lo (Ao (O]

=2 X

olaidlg jlagall A3 .jglaall JSiull @6 LaS quy @d 5ac s yigi
A Aaldaill dsgpally puwall 66 8yigall sgéll dlnaal
416 6Vlg dyago=llAitayo vl daio JA JlAj
A,=Acos(37°) =40 x0.76 =30.61 u
A,=Asin(37°)=40x0=0
WON Y By =B cos(90°) =20x0=0
B, =B sin(90°) =20x1=20u
Cy=Ccos(180°)=10x-1=-10u
C,=Csin(180°) = 10x 0=0
Dy =D cos(270°)=20x0=0
Dy, =D sin(270°) =20x-1=-20u

(38
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- (X) Jgno ulc Wlaniolldlnao aaill
Ri=Ax+Bx+Cx+ Dy =30.61+0+-10+0=20.61u
2 (Y) Jgoo uleulaniolldlnap AVl
Ry=A,+B,+C+D, =0+20+0+-20=0

- (R) dula)l ulaniolldlnnao jlad o AUl

R= ,fR_2+R_2 R= .\/(20.61)3+02 =20.61u

: (+X) Jg209 (R) Y Gl jlad o A

R 0
- | ¥y — -1 —N o
o = tan R o = tan 2061 0

J922 oLyl @é I=5M (guilillg (-Y) jgaa olail @6 F=8N Jgiil lmaia
1aa (+X)

3xF =3x8 =24N — 3F .a

-0.5%r = -0.5x5 =-2.5m « -0.5r .b

rxF = rFsin90° = 5x8x1 = 30N —| rxF| .c
rxr =11 sin0° = 5x5x0 =0 | rxr| .d

r.F = Frcos90° = 8x5x0 =0« F.r .e

olaily (400M) dsluie Cialhig elasdl @le [juw Inljia (o jgi Ciisliail
ygH Caalyl 13] Imidyan Jjie Juail (200M) doluis Crehdg Gyd Cumail o ¢ capell
Oseiy olail ¢l (g § pui Of cany 1ia @56 « egbiius baiy Inljia @l 8piilis 3agell
S lnljio Jli @is pwll Inygle

(] O lajio Juni in ups)igni 200m
O
200m Jedd9an Jjio
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: 3 yglaall |S..'||@§M|f'|' flie JSdvi deyull Glmat a_uL|

Vi+V2 =v3=45m/s «vi+Vv2 .a

Vit Vo +V3=0 « .aiill dlmaiall dlinag .b

axssl depuy ar Cuabald gagac hila gai Lssl guii 5)S 5)lw Cugn [ARVEST
dcpuy capell gai Lasl aic ciniyl @ JSitll o6 LS Gpill olaily 10 M/S Lmjlasa V1
(AV) 8)sll dcpw (96 preill aa . 7 M/S Lmjlada V2
AV =V2-Vi=7m/s—-10m/s =-3 m/s
i (AW 6)ubYl) Lyl g

: o481 Oeillall 94 (B) g (A) gumatall gy duglill lasia Le
0=90°—sinB=1—ABsind=AB— |AxB| =AB.a

0=0°—cosB6=1—ABcosb=AB—A.B=AB.b

gm LaS Imayhg Cilmaiall gas zili cilws @b dyilyll ddgpall eaiiul
: @il Jgaall o g

D A 24

B . T
\\\ R e B N A :
e 7
i AgEmiy i O
A D
D ‘C ‘B <A Z*L‘Le-?m‘ R A.LAA.A.“ c.q; c.ﬂ.:

o e 08 03 2A+B-C+15D
(1u) saal gdaa g e.u)n




Olay gal Guall je Aliw3

slij1oll 8ale (g6 apill @y gl aaal dleg Aliwdl

@6 LaS arawl clall @d aile Jjio @6 8gdy yigy Inia JS wiylgd disi FIYRULCE™

60N

: 33 (+Y) yg9n0 olavily Jjiell €lyai 1318 jqlaall JSiall

(F) gl jlasis .a

Anmlailg Sl gg8ll dlnag jladia b
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