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F ot 66 wgliholl gagouwdilldiloc JUA o lainbuo Ulun

601 i JbV Ao &i(he) Voawaia JAaub il JAauill Jio) ©

23 Ainluo alnyV d_olﬁ'“|r0\"\'jlllik__)JL'UlJ_gd_o_blLoC"L.j__w3_j_g3
oy 6959 AU i) ALojill 58J1: 61210l 5981 e dlioll (o @
10- UAIl OO ddg ol

of 1 2 3 4 5 x(m)

awo 645601 698l JInd o i AN dn A ol sl vb Aie €
a0 613401698l jJIad o0 62 o jly U AdUaiiwl 62U 6 Jlyoiwl
Aln yuia<llg

m
n

TSN o
AW ©

8L H Ul L6 Lol jal 6.9l jIad o i) (JLug &
AUVl Iad o Ko Lapn aluaiwl

v
1
-4

AW
ST URATE

I
E.
@l

W
o,
—=

13] Lo laule 63g2q0ll Asujioll lioAllg jolaolldlelo Liny &
Lajrani elinig dgae ol 6a0izoq dwlwlciila
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Oloy gal Guall je ALLw3I clijroll 8ala (58 apill ©tad gal aaal dleg Sliw3l

aic .« galill @ 85i8all 8gall Jeud ol ¢ @il JSilly ligeims [ UICETERS

F (N), € (50 cm) Lmjlads daljl aillaiwl

50 - I "

40 W = ¢liolldaluo = —X 62cld)l XLV

301 3 " 2

20 Wy = Area = 7)((5)(10'2))(50 =1.25J

10

«—d=Ax— 1V >
0] I 2 3 4 5 x(cm)

Zi390 gm LaS «(6 M) Lmylada dalj] aiSyad qua @b Syukia 598 Ciyil

F (N4 89l ailiy gAll Jédill cuual . JSitll 4
5
at : dlaaall
3 I’ A
°l ol d5pa dilay ga @lgdl (4 M) Jula -
071 2 3 4 5 6Xm Wio—4) = Area of A =5x4=20J

(6 M) gdgall @l (4 M) gdgall g0 puiall dSya Aic - o
1
Wis—¢) = Areaof A = 7)(2)(5 =5
(@Sl Jiidll) GlLolS daljdl 8)is JUA - o
Wirotary = Wo-2) + Wia-6)=20+5=25J

€ Jlasall &84l 8gall CuilS ol - o
(4 m) 9 (0 M) Yr=dgoll updaljyl JUa

gi LaS (12 M) Lmjladia dalj] aiSyns gy @b 8jubis dlnag 8gd Ciyil

F e : dlinaall gall aildy gAll Jedill cunal .Yl g6 zirga
1T/ auall 5y dglag G @lgdi (4 M) Jula - |
I~- A B Wio—4) = Areaof A = %x4x3 =6J
o 2 4 6 ) auall dSpa dylay go @lgdl (8 M) JUA - ¢
; Wo—g) = Area of AB = %x8x3 =12J
P .

kel
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(12 m) giigall @l (8 M) gégall g0 @uuall dS)a Aic -
1
Wg—_12) = Area of C = 7)(4)(3 =-6J

(Sl Jainll) dlolS daljdl 3yis JUA -
Wirotary = Wo—-g)y + Wig—12)=12+-6=6J

Zi390 gm LaS (12 M) mjladia dalj] aiSpad qua @b Byrsis 898 Ciyil
F(N) : dlinaall 8gall aildy gAll Jedull cunal . Jsiiill @
el ESpa dylag ga @lgdl (4 m) Jua -

1

B T | s W(O 4) X4X6 12 J

REEIEE W (8 m)z_gg_gjl(_t,\]!(z M) gigall 3o euuall &Sya Alc - o
1 1

W(z 8) W(O 8) —_ W(O 2) X8X6 — 7)(2)(3 24 3 21 J

(@Sl Juidl) dlalS daljdl 8)is JUA - 2

1 1

W(Total) - W(O 8) + W(8 12) X8X6 + TX4X3 24 + - 6 18 J

Zi390 gm LaS (15 M) njladia dalj] aiSpad quwa @b Bprsis 898 Ciyil
FN) 8981l ailiy Al Jedull coual.Jsiitll @é

2 : : (sl Jdull) dlols daljdl 8)is JUA dlaagll
1 L

L1111 1IN oy (m)
o] 2 4 6 8 10 12 14 16

cuwal . qumy qaw dylael (dalj3l - 3g8ll) @isie @il auyll zagy
: (7 M) dsluce quall cinwl Jgisall Jedull

400 F—F—F—F—"F—F——

2000 4L

%
z
= 0.0

=H0 20 40 60 Cﬂj

(m) a5




Olay 94i Cuall je Al 9|..l)-LQJ| dale (5\.0 .\)-.I.-iJ| GLAd gﬁ mi leg Aliwl

Jdallg 3,al]
S 8)ailly agndall gm Lo ziag
Uolode (W) Joaroll Jsuidl Ao d @il Golui g .Jod Lol Jsuitl) do I Jasoll

(At) Ay §psinioll

. dn1qioll 6)28)l LAl il dalsoll Jlosiwl lise) &
_ |74
At

P dnwqgiolléns)l , At : Jsuill Jad @azimoll ol , W Ugatodl Jsui)

Wilangl ool plaill cina (W) gl (watt) nlg o (J/5) 0@ 6)28)l yulid 6329 &
Lawld) 6p12n 62319 nlgdl YU (kW) hlg gliall pag G 6211620l &

)26l yuls) (hp) [Horse power] lnnll6ang Joxiwi Lyl &

: 858l 5 dolo Citlygai m

1 hp =746 watt

S "Llgll" 8ag s agiaiiall gm Lo ziag
(1S) Lojlad o Guioj6xio JUA (1) 0jlado Usub Jaui jala gl dJl6)a

S "glaall" 53agy agniall ga Lo piag
(1 8) Laylad o Guioj6,io JUA (746 J) 0jlad o Ui JAati jala ol dUT6)a6

16128 wlia) auivl ddalsoll Jloxiwl livo &
w Fdcos@

P = = = Fvcos6@
At At

P dnuwqgioll6)a8)l , At ¢ UsuiolJsd @rsiwoll ol , W Jodsodl Jsaidll

Wln daleo JUA 6)a 80 cia lUis ey 6Ll ey o 6969 6jLul de piw liole 13)
(Fvcos0) VA9 Eniollpunall dningioll 6)2 8l

(187
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¢ dganlll 8)aslly sgnball gm Ls zig

duh o Lo (V) daall paua]lde i JIad o W QdU Golul diso duiojdAn) Aic 6)a 8l
15l A Qi) 62 01 (5ol HAq M|L‘LUJJ£(FCOSQ)QJJJ_¢JC"LCJJLU|ODJ|\"}_069_Q“
AU deuy muauaJl A

(7 M) gladiyl @l &Ll deyuny Luwd) clall 3o (50 KQ) gayi sla dasa
« (10 M/s?) yall gl g)luri Of Crale 13] (7.2 S) Imjlasa driej 8yia JMA
:)lada LLI.I.IAi.Q
slall 28y @6 danrall aldyi gAll Jédll -1
Al de Ul lodg 69811 Jlago Aoy o Liny A Aol Jus (o Jgatoll Juil Uliuia ga wglholl
898 jlabo b 20 &uniu (gL ULilgd JLA (o pJWlg 100 (gLl g dl Alnao (g Al
m=50kg , d=7m , t=72s
X, =ma=0—-F-F;=0
F=F,=mg =50%x10 =500 N
Wr = FdcosO — Wy = 500x7xcos(0°)
Wr =500x7x1 = 3500 J

slall g9) (56 dAnall Elyaal dhhiugiall 3)a81l - o

|14 3500

P = = = 486 watts
At 7.2

13] ImSyag 8)28 cuuald (270 KM/h) Lmjlade &0l depury elpati 8yliw
(96 N) gglui clyaall 3gs Ol Crale

1000 m 1h
1 km 3600 s
Pr = FvcosO — Pr = 96x75xcos(0°) = 7200 watts

270 km/h X — 75m/s

(374 N) Lm)lasia 898 2 caauyge (187 hp) asyaa 8)ad gicl)j JIEN
.al dcju Guadl Jlada .\A.gi
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(25 M/S) mjladae diuli dmatis dcyuy Elpaii (1400 KQg) Lmilis 8yl

Jlags cuuad (2000 N) ggluws Imgs 3yigall clLSindl g8 ggarag (@il Gupla @le
: c;ui.l Lo

(hp) Olaall 8aagg (W) blgll 8aags 8yleull ¢lpag 8)as - |
de Ui Loug Wipnodl ddaiwlgr 815601 681 1ad o doyso iy A Einoll 6)a6 ulina ga wglinoll
03698l jlad o Aoy o Qi (igu ulgs Jia (o LJlilg 1o n Soluti 598l dln o Ulo Al
0ol 6)a6 Alal g Qi

m=1400kg , v=25m/s |, f: 2000 N

YE,=ma=0—->F-f=0
F = f =2000 N o;puielino 696
Pr = FvcosO — Pr = 2000x25%cos(0°)

Pr = 2000%25x1 = 5%x10** watts

5x1074
Pr = 5x10" watts = hp
746

alg (2280 N) 8jluwll @6 clpaall Iy yigy giill 8¢8Il Crapal 13] )Ll gyl - ¢

LS 598 ggaa Jroiy
YFE,=ma — 2280-2000=1400 X a—a =0.2m/s

(400 KQ) ailis Jai gayl (1200 W) Lmjladia )28 ImSyaa Algy dedl)
«(5 MiN) lmyade daioj8yis JUA a3l zlaw (e (90 M) glaiyl @l Eiyli dcypuy
: @il Lo jladie cuwals (10 M/S?) jall gl gyl Of Crale 13] . JSdull @l pail
Jaill g8y @6 dedlyll clyng aldyy gill Jedill - |

— W = 36x10%*J

|14
P=——-51200 =
At 5x60

another solve :
X, =ma=0—-F-F;,=0—F=F,=mg = 400%x10 = 4000 N
Wy = Fdcos® — Wy = 4000x90xc0s(0°) = 36x10* J

k20




Olay gal ¢uall je Aliw3 clijroll 8ala (58 apill 6wt gil aaal Aleg Aliw3

Jaill Iny elyaty @ill depull - o1
Pr = Fvcosf — 1200 = 4000xvxcos(0°) —» v =0.3m/s
el clifl @ Jaill @le duilall 8g8 aliyi Al Jedill - o
F,=mg = 400x10 = 4000 N
Wk, = F,dcos6 — Wr,, = 4000x90xcos(180°)
ng = 4000%x90x%-1 = -36x10™ J

aili dcpuy oledl @l gaiys (alAdSl ga 3221 Jare @ilymS sene
aenall Jolall s3dgall lalull Injaiy @il 8jadll Cuils 1346 .(0.7 m/s)
cllwll o adull 398 cuuals (20300 watt)

Pr = Fvcosf — 20300 = Fx0.7xcos(0°) — F =2900 N

(500 M) algh L4ty (60 TONNE) Inilis sylals ron’
@b &igli dcypuny (30°) Lmylabio dyglis G632 O Jray
aa «ISiadl ¢g8 Jlamly .Jsiinll o6 Las (5 MiN)

. Olnall 3aaga syhaléll clpag 3)ad

Ol Cale 131 «(1.785 M/S) dcpuy zlilly @hge Jéa e Ll dadj gbaa ciauy
«(Kg 202.3) Jaall ¢lls o6 Loy zlill dlisg (0.195) zlillg dadjll Gu clSiadl Jales
Uy alisll digliaall 3ya8ll cuuals

I - ? )
Ol gapisl (5 M/S) diili depury 98831 (e (7°) duglia Jeoy [Janioe dalys ciSly hymy
Imlagy Of cang @il 5280l @llaal Las (75 KQ) glui (caslyllg daljall) dullaal &Lisil

S lmuwoi depully awaijaniall aengl dalyall cisly

k213
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wloll 6aag)l o Joll ywjall Asalpe ddiwi Ja

sgadiall Lag § Inyle saiey @il Jolgell Lag § Jeiully agniall Ls

¢ dlangll @lgall plhill cuua Imwles 8aag Lag € 3)ad il

WO Lo roun L0 645401 698Jl Aqiol LULSI ATl Ue A2iU AL jLo duos go Jsuill
V0 6J60ll Alnoll698Jl A% 09 Ul dalj] JIad o ule Aoiw)gouualldaljldaio
daljylaniog 6q4Jl anio (1w dyglilg ol

(W) Jgatoll Jsuitll o 6 QU Sl oag .Joatoll Jsuitl) pdo Pl Jasoll o 6)26llg
(watt) J6anguuldig (At) aday §rsioll (o Jl ude

JYA Jgdl Galall @] aiwyre @é @iyl Gallall (o Bgain oL gd)
dsMell Lo .gudaliall Gy awoi Ggainll gapl (4 Min) @l pai zlial Laiss (2 Min)
€ Lamijad (gyladia gy dbMell Lag S Ggainll @lc Lamia JS aliy gall Jedull jladia G

6)3.(")0_0Hbfuujép_bjla_'o;o)ép_'o;lljla_é_o\"}_bumg_o' iNo UA) Jsauidljlad o yuiloa)
Uoplode agisy ¥ Jsuidlyuiace olde Yol ode 6)28) aloicV Yol wMial v (i

laall b &pasl dpa)l ele il dopuy opaw dndia dnis ciawy [KYRUETY
dyglj gin s olaily (40 N) sgluri cunmll 3g8 i Crale 131 (200 M) Lmjladia dalj]
: @iy Lo Jladie cunals (g@adl @le (539)
sl @le duis aliyy gAll Jodl - 1
Wg = FdcosO — Wy = 40x200xcos(53°) = 4800 J

dndall @le @S)all clSiadl 398 aliyi Al Jeddl - o1
Jron ol $g8ll dlnao YLo Al de i Ul Loy

YE,=0—->F-f=0->F=f=40N
W; = fdcos@ — Wy = 40x200xcos(180°)

W = 40%x200x-1 = -8000 J

(22




Oloy gal Guall je ALLw3I clijroll 8ala (58 apill ©tad gal aaal dleg Sliw3l

.daljdl oam ghil (3 min) (g)su.l.ui 15l cdpdall craw gle d11i8 8)ad - a

W 4800

P = = = 26.66 watts
At 3X60

aigli dcyuy (1800 KQ) ailgan ga ailis lrens @ilyms ljaa gy
@S cllSial 3gd Ol Cuale 13].(80 M) glasiyl @l yaydl @l ga (1 M/S) Lmjlasie
: @il Lo jladie cuwals caed) clifl @8 aenall @ 5587 (3000 N) Lnjlada diyli
Aensll @le élpaall aliyy gall Jdull - |
116N ol 598l dlinno ULs ALl de i o)
YF,=0—F-F,-f=0-—F =F, +f=1800x10 + 3000 = 21000 N
Wg = Fdcosf — Wy = 21000x80xcos(0°) = 168x10%4 J
Spall EISiad 898 Jéd -
Wf: fdcos0 —>Wf: 3000x80xc0os(180°) = 3000%x80x-1 = -24x10**J
Aensll aed) slifl g ¢lyaall dhingiall 8jasil -
Pr = FvcosO — Pr = 21000x1xcos(0°) = 21x10*3 watts

aliyi Al Jeddl Ol ): CULS cgupall 1am ai @ilioajg @il cLifl g6 1 \ JIgw
8alejy alajy ga)3l Jga dalaiia dyyils ESpa cljaiy giclin jad @il dilall 893
($Ai Jg8 danm Jitdli (drwlaall aicyng yadll dlis

Goluy (Ao Wiioll dypilal dAapall) dladl oaa (o Joatoll Uit Aunn pié (g2 plla
Alis ode aoisy ¥ gao pJliug dujisaroll 6g8)l Eo Aoleio Lofla dAapallolil Yl [an
Aduloolldicpin gl jodll

L2




Olo) 94i Oaall je Al

sbijoll 8ala (1 apLill

oAl gJ_i mi Alog ALLwSl

1] -
.ffﬁl, || 6 §T /__[» (1)
\1'1— 2m R

Imuwa i Gl gé) colisl QU zuagy
$9iug Jloeimls (a3l mlaw (e (2 M) glatyl @]

(01>02) o aNig (ulai Jile

@b Japl go Jgisall Jediull g)lasia Oay Oyli - 1

g...... . I.SI.A..“IS:. "

JAauiy dn o il yuoil (yio puunll &o6) Uajl glg dlaill po dnd il yueil Jni Wil Loy
.@w|m|mdgm|m|@m|@wug Jsilyu Qi Jay Wilo quJg Hilo
Goioll YUa 13l ln iy Jilod! Sqiuell ole Jseuivl g9y anll Jseaivl i jlnislg

uslol JsloJl

SEiiiui 13l .ol (g8 daMIll (8 8)igall Bgall ()ladia G O)L8 - ¢
Jodal o)l YU sl Gill JAauill oo dgatoll 6.9l jIado

ka2




Olay gal ¢uall je Aliw3 clijroll 8ala (58 apill 6wt gil aaal Aleg Aliw3

asUnllg Jsuitll : (,Joll 6aagJl
dLSLilSall dslall : gilill gupall

§ dlally 3gnsall go Lo
Jsail Jayode ouunll6)ad o

Wlangl pdoalliplAaillcajoule (J) Joall6angydolnllyuldi &

¢ dsllall duwilly Jodill agmés g Lo
oluall (w dsUall U6 &ln $an] ga Jsiill

: Lo () Je9d So Jooliiw yw)all 1A ub 83a=lio Elgiig JLatbi dsUall &
duanldstinll @
(Aol dslinll) Sngll dslin @

Aiayn) dagii oaunll LolmubJuJJICLoLleglroqugJIQngJCUmJJ_oJla_oLleum

1 2
KE = va

KE : duapnlidslall , M : pawnidlia , U : oawsdldepi jlade

Aicpy g ouanlddis ole duaaJldolnll apiei &

Wlangl oJoaliplAaillcuuajoule (J) Jgall6aagduaialidslall wwlei @
A0 dsln A Ygad Lo i) pauallay ol 13 €

Aicpn &y)oq dilin o JA o Uaph mpuua) diaa)ldoln)luwliii &

: Lo roaw )l @A ja v Yuni) Jkegd sl aslal) @&
ouualldhAalldAaall e dail oag: da Al dga Il dslall @
e Al g : duiljgall dusyall dslall @
Ul92 jgno0 Jga muuall duiljgalldAaall

k253




Ola) 94i Ogall e ALiw3l cbijroll dala 6\.0 ApLill VLY ng mi Alog ALLwSl

(xS yall E5LaI1 — Jidall ) dis o

pil Goluy Ayl ule Joitodl oAl Jsaill Yl il Egngoll 13 Lo 09SO iw @
sl laisla b

Vi
t v, ——
m II.
2Fe
I="- Ax .'-r-l
X. X,

(V) danio A5l depnyelp~ii (M) lailia duye oMel JAaiill aurngy ©
e Cils Loade el o Wil 26 (T F gxp) dunyla dus ol dn o 696 Yluayial ©

lavicpincinin LO‘OQ_Q“OJ_QBJ_UUK_JQJ(d = Ax)('igljlt"lQh("n"'llg’\l_(xl')f\.(")g_o.l

(Xf) &bgoll aic daljyl dylas uo (Vf) dstadl

YFort =ma — Weprar = DiF oyt DX = Y. Forr Axcos(0°) = ma Ax

Wrotar = ma Ax

vjzc—vl-z
v =v?+2aAx »a=———
;o 2Ax
vjzc—vl-z
W =malAx=mAx (——
Total ( 2 Ax )
1 2 1 2
Wrotar = — Mmvp - —-mvj = KEq- KE;

(uajalldastall— Jsaill) diaypio Goui il Ao\ )l &
WTotal = AKE

k25
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S (auSyall d8lall - Jodill) dimpia jai gm Lo
A1apa)laisln Lo pill sl oaua ode Jod ol pdall il

(sl AsUal - Jail) @i o (o il ©

Ungo dule Joaioll Al Jsuil ygay Loaic alajy oawnllde i jlad o M
QJjIJJJUIQJngJICLOLbJIU_oJJjIQJjLolLJICleJgJIQ_OLbJI

Ww agle Joaroll odall Jsaivl ygay boaic yaslii) pauall depn jlad o M
dusIaiVl dua gl dsUadl (Lo JoT duslarill dua il dslall

dcyw jlade alajy giag S (auSyall dslall - Jeifull) dimpe gait el :;;,u', /
¢ puuall

Aduapallaisla oo il oy punn ode Joatoll udAal Jsaill Ul ode yadl
Ungo0 aule Joatoll oLl Jsuivl gy Loaie alaj oausllidejw ja b og

dcpuy @ddl Gy @le Gyiill gai (8X102 KQ) Lmilis 8ylyw elpati
a-_ml Cuag (spAl 3yl jglais &S 2gdgll dwlgs mdilw bhea (15 M/S) mjlada

- 5 — ¥,  Imold aey (25 M/S) 8jluwll dcy jlada

N L
( — abed daal ge (2%10% M) Lmjladae daljl

- Ax -
(AY) W e B3] el o 355300 3 S5 Ll Aaas 3 crual 6d5_lj:l." (5‘1! Hail .duwlgall glc
: vily Lo jladia
Byloawll GaSlaiXl aiSyall dslall -
1 1
KE; = valz = 7)(8)(102)((15)2 = 9x10%J

Agiigll dwlgy @le heall 8)ia JUA 8jluull &1Syall dslhall o jéill - o

1 1 1
AKE = vaf - val-z :Tm(v]g — viz)

1
AKE :T><8><102><((25)2 — (15)?) = 4x102x(400) = 1.6x10° J

Byisll oam JAA §)luwll @le Jgisall @l Jdidl - o
Wiotar = AKE =1.6x10°J
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B)lrudl @6 8)igall dpajlall dlnaall 3géll -
B Wrotar  1.6X10°
Wrotar = LFext AX — XFext = Ax = %102 =8%102N

Imjlade depuy Elyati (600 Kg) milisS Jloyl ole pull dnnig ylow | |
(5 S) Imjladie driej8yial dea)la dlnng 8gs Ined Ciyil . oddl jlua @6 (28 M/S)
: ladis cunal (1.6 M/S?) jladas §hlyi @le Cilac

Syluwll Egilmill d1Syall asliall - 1
Vp =V; +at =28 -1.6x5 =20 m/s

1 1
KEf = —mvf =—x600%(20)? = 12x10* ]
2 2
g LAl dlanall gall yeili 551 JUA Syluull dxSpall d8lall @b paill -
1 1 1
AKE = vaf - vaiz ZTTR(V]% - Vlz)

1
AKE = 7x600><((20)2 — (28)%) = 300%(-384) = -11.52x10% J

898l oam yuili 878 JUA B)luwll gle Jgivall deajlall dlaagll 3gall Jibi - o
Wrotar = WFext

WTotal - WFext — AKE - —1152)(104 J

%

Juo ude pauall dAapa Ala Vb 166 PAATINT (A Al AdUall— Jsail)l) diapio @
M 1Al oaAaing ¥g adisia JUA pea ol qiuell e aclijl oo =i tgan yga uQo 51
L)l dsUn equiti i disga juuo JAA oo ol Geiuell e puuall £19)

\ J

SéySyall dslall Ingle aaiel @ill Jolgall oo Lo IR
el @l aicyw Culd 13] euall ESpall dslall ciany 1l

ka2




Olay gal ¢uall je Aliw3 clijroll 8ala (58 apill 6wt gil aaal Aleg Aliw3

*» o *”w o . *» s
dailyilg dauslol aliswl
. [4 * 1

I - ? |

Lmjlasia dysal 898 ays Cyil (el jluse 98 (50 kQ) ailis ggSull o pus ey
Cidales Jlaeiwl 9ga drilmill aicyw jlade cuuals (10 M) dslus ghis (50 N)

LaS)all

I - ? |

ais C1apa @ (400 M/S) dcpuy ailings Culi @uiid dam gai Lésl dnliny il
(50 Q) dalnyll dlisg (10 cm) @it All damll Elaw GLS 1316 (100 M/S) dcyw
u.u.mi.o

dnlapll Sy délkh @ preill - 1

.damll dnlapll Glial cLidl @o gilall Jedll - o

I - ? |

.ailiS jlada cuualis (10.8 km/h) dcypuy (9 J) duSyall aislh e ¢lyaiy

I - ? |
.Jladitll (8 M/S) g Gpirll (5 M/S) dacpull CiliSys al (3 KQ) ailis 8)ilka zigad
Byilall axSpall dslall daid cuualis

I - ?
@9 LaS yls @irila Al @le slall @ile Fljie 1Sy
=r Al 3g8q (15 M/S) dcpuns cylall Elyaty Cua (JSall
/ (3500 J) ojas Jdis caplesdl Jag 131 .(75 N) Juall (g6
Jrall g duglill @ Les (50 M) @ zliiall @le
¢ qlall sjSpall lnillg

L293




Oloy gal Guall je ALLw3I clijroll 8ala (58 apill ©tad gal aaal dleg Sliw3l

(2agll Ll ) dsal€HN dSLI1

S giagll ddllay gi dial<Il &5llly sgndall gm Ls zig

AQliNg UleJJIAgUJ_JbIgIlLLoJJJg : U_ouqb_orOUQJu_OQJIJQ_o (l_oLlou_o)
dpalall Jio dwaln piliciniacqgsg L sl lanniagg £ Al LAyl ouuig
Agbpas dinab ad Yl 13] Libpas Jlao )5 e of duajul

¢ gagll dsla Jisil @n Lo [N

AU OJl duw ity roaua Edgo Aadii dualall (e dubl Eung Asln &

Ugaiio paloaun oJl dunilyygalilo ouna &6g0 Aalii Aujas Engdoln @
AulA Aol plwaVl Jio pawaJl JAuh i dagij duigro &ung doln &

L0 daloll Jala Apiliosall nulgJl oo laiyjAaidayii diliots &g doln &

Jridlg 246!l ddlh (a1 dSil=ll 0gadal doado
i dyladljy azo Joleli Uhoo 1159 &agll Aslag UsiliPgado muadi uis
.Jabiollg JoWl Joc lato
el JOb LA aisUa (Lo 260)g pia) sl — Jolll
(Qun)n 698 ) Jbl J=o) Jéii) loaic Ujinig Ao &gl dsln Liwing sall— Jodioll M
Jssiolluo (ATIA o)l ABUANI) = Jswie (629990l AUAJI)
Jssiol o (@iJ10J1g Gegagoll ABUAJI = aimis 065 00 0o (U9 L0 Js2ui)l)
Wy =PE
Jadioll o AsUall (Ujay) &y Jo Wl YU rouwVl 13 ay &gl dsUa droiu Ly m
JOWI (Lo 6280 0ll AUl (e 6juc Jorioll Jsuii) m
diola Aol pieiela) pAl o] JAubh (o Jeaii Ul o) &gl Aol

€ Mads ayle Lilsy 13] pig dblla Ojidg I apaal euall dSya Cuils 13)

30




Oloy gal Guall je ALLw3I clijroll 8ala (58 apill ©tad gal aaal dleg Sliw3l

: agll dilh (b paill egaie

Jall sl D—'\'\N\N\ Lo yaulillg jolaodl JAuidl oo loa (@pj) uaul jonii) &
wuldl ode hsAny uasabella Ulg Jgdioll ga
osatata NN\ < - JBWI oy uaauill s Ueis duaylall aigs J=4

Sl ode Jgato Jsib 5T amgy Y aill Jon &gl dola Ugal all Eagll Ala (o €

o &g dln el L8y elal Jga 30 0jlado Useis WAy ailua ol sJoll dlall o ©
Jotoll Jsuil) dygliio Jg2 30 Lalad o (Jgliol) Wil oo el jAj

sguw Al Yo aule e iy sl uaadill dljb liodg ol dULal o Al sy o) €

djinoll fuagll dsla Lo Ylndill el Ugno Gunla 696 Yo aws dijirell dslall J=Q)
A alldaslall,o 6abj ol 4o

on =E&ngldoln = Joatoll Juill: pall Sngll dla po <
Jg2 30 = &gl dslng Jga 30 = Jgaroll Jsui)l: pJoUl ddlall o <

130 J1ad 0 Ulag LoVl ALl Lo oAy Lod AoLA| ayaa Jsub Jay rod adl yayie il YUl &
0980 W palh) — JAauill oo los Aulil dUladl - dladloda Ko Jga 50 ayaall Jsiidl
Vg o ule Usab Y Loade ela ¢iangg &gl dsla Lo il ogad o ga aan

B (Lo &g Abln ayo Ujisio Ul

sl gl D_I'\'\]W\l\ 12l Gagll dlla Lo <
st atan H—A\N\\\J\|\ € 1o = Euaglldoln = JoiLoll Juiul
agtill atall [ )| e sodolldllalipo <
' Jg230 = &gl dBLng Jg 30 = Joatoll il

; QLI ULl 0 <

J92 50 = Joasoll Jseuiul

Uo Laviyjai ol o) Jga 50 + (Wl dijisne viilh o) Jgo 30 = dijitell &gl dsln
Jgn 80 =50 + 30 = (:aaJl Jgatoell Jsuiull

VO Gl dvlng AUl Al Lo &gl dsln Yu Il jlad ol Loluio Jsuill auny liag
ol ddlall

Wr =APE = PE:—PE;

e




Olo) 94i Oaall je Al

clijroll 8ala (58 apill ©ad gal Anal dles Aliwd

Unl dsln puua)lyjing VU loric ¢ (W g = PE)m

s Un ol ,6 Ui Unlygay loaic € (Wgp = APE = PE;—PE;) =

ale Jang dsla pauall oo Ujitoe Wnlygay boaic laoaAimi(A) il 6jub] m
dslall néo (laa AW) il 5o Laolasiwl (A o) Vg 13yan Useuis

(—APE = +AKE) 45521 48Unll 56 63Uj bl Jgaly &gl dsla o Yadill e
&gl ABUn Lo PRIl Cloial @i EUlio o

9l (: ©) dun)la 696 J=& Eag Ala »o 6aUjela pisyg (APE = +) ©
6aUj LIl UL S I 138 Jgaiig fagll dsln o Ulndicli pivyg (APE = —) ©

dijinoll gl Ala Lo pitang pd aibiels pisyg (APE = 0) ©

Janaa Usaiagle Jayg

o]l ode Joito Jsab

%

/

-

(AU - pwa]l pUAT) S i) lolAi ladlao Lo &&) rouun Sl Go AUl LA &
Jaollg diniitll Lo ol L3Lras Jlao o dblpas dinib tisng 3] Jiollg
PUALI 0 UiATg (LiUrasll Jlaoll - dsbpasll dinuill plal) g oo LoUAT YA

AU A Ehg dsln

UVl - paual plAj) ga QLA A S O Alwljay g din Al olAail &

rouuaJl Eng ddln A5 Huaial lild uajVlg o (Lo Ugao plaidAaia duplja aic &

(U1 = o all) &g dsla (o Uy

(U9 9l Apala 696 Aunla 696) Lol s Lglholl 698)1 EgJ L] Lol ayiil &

J

k32




Ola) 94i Ogall e ALiw3l cbijroll dala 6\.0 ApLill VLY ng mi Alog ALLwSl

(0291 —pusall) olbai

aLo YjiAai &g doUn ouu]lcniag CiingalAla ouun kﬁi\}_o(h_n JiJlQJJJlQJthQ_oJJ(’jJ

PE = 0oxicyghaip=nloAdao unilaln pieilia oJiug uall daw (e &Q5)l 13]
daia)la 3g8 Faviiiy|VavialURGNL2
dmmlutodmiulgoLob@cmgm@gjlg‘éqﬁmwldﬁmm«

® Eg)l dBUb Lo il Lingo) Yoluto Ughy

WFext — +APE
WFext = PEf—PEl = PEf — 0 = +PEf

6181 hgdn A (Lajg o 6) aule dungla 896 113l g ol SOl 151 <
L)l sl Lo il Uglwo Ygay Jsaill Yo (uso £ o

W = —APE
W = PE;—PE; = 0—PE; = —PE;

¢ weapall ggiuwall gl aliwdl sgiway agndall gm Lo

rowwn sV dpalall e bl gl dsla Yl oadc UaKiQi §jUisl hD ko BGillo g
Aol Ua Jauy Cingojuial odug . [on GoluLioaic

ddlia y1éig gl bl y1éi oo ddMeall Jiay @il ba Jasl quw)l m
gl dgalall Jlas @b a tagéu iy eual dSyall

D lhgiuw hilu eual délhll cdgai ois [EUE )

520 993 Rapall giusall e gilize ausa 8 35all gagll dlh luss als S oI
¢ dgle Joauall Jiill

SED




Oloy gal Guall je ALLw3I clijroll 8ala (58 apill ©tad gal aaal dleg Sliw3l

dasialall e dbilil) Ragll délk

'\ Ut 1a], el uliag uajUl (o Ug Al Lola) JAauill angy &
F. LAl Qo (M) ailis s uiAN xo (Foyp) Qingls 694y
N 88901 LI (V) LIALY &S0l (o QL de Lun HLell J] Luwi)

A 1 VLA Ode Useab Jawi Uils (AY) dalj] &ady iy (V) piladl
mg

. AWVl dalseolU Ldasy
l We, , = XFext Ay cos(0%) = mg (yr — y;)
— = Wr,., = mgys - mgy;

Gy puus)l Y Ui Ujgd Bolue WA o 8158.0)l dunlall 6g.8J1 jlado YT C
(A=A PUAT 06 Euag ABln JAih e dpagill 690l J=ub Uljislpd) ©
Ueo ol (1405 dpapa dsln W] djinoll dsUall oaa Jgaii ulin)lhgdw Jla o ©

J b jladl

LIl JALA (Lo (o) o0 dijino] ) Aualall e dubll fnglddln Ula lisoy &
PE =mgy

m: paunidlisa , g dualigu , Y pwwall lasihg il diagoesll of duwipl daljyl

¢ duilall gc GLdiLill gagll ddliag Aagndall gm Lo JULSTER
dpslall Yo Lo il agag dayii (UaVl-oawa) oA oo dijivell Astall o
Al

n " Wluoll Ja Juraui) aliw] sqie s usil ddauw jlisjéalell uo &
— .

— acldi)l ule h6 o6 A oiRi o ouwa) duslall e dUbll gl dsln €
(Alw)l Ggiuo) uajll daw (e Hawlyl

Jlao b U890 U ol A5 aic &gl sl (o pill €

U ol IV 0 peill e nd o Agiers duall dualall
(AY) L3lailg LA (R Bgoll

IJE!{cluru..c i:\cl._ 0 [:343




Ola) 94i Ogall e ALiw3l cbijroll dala 6\.0 ApLill VLY ng mi Alog ALLwSl

dAjnaic &aglldoln po Pl AUy A lall 6.8l Jsul Aaleo dulis liih o) &
: LI Lo U= 6g.0 U AU de ) o s

Wg,.., = APE = PE;—PE; =mgy; — mgy; = mgAy

@l &Ll deyuny @lel @l Luwl) pa)31 zlaw g Ggarin gay dles ols
« (10 M/S?) yall lagéwll g)luig « (5 KQ) Ggainll &LiS oi Crale 13] < (1.5 M) glas)

+y 1 Jladie cunais
" d dlales Ladimg Ggainll @le les aliyy gall Jédull - 1

b Jodll olua

Jg0dl e Bgdlldlina o Ui AL Goarinl &6 dew Ul Loy
» = 6901 )20 0 alny] &aiii LA o9 o n (g9l (5ago=ll

==X
X, =ma=0—-F-F;=0
F=F,=mg =5x10=50N
Wy = Fdcos8 — Wy = 50%1.5%cos(0°)
Wy = 50x1.5%1 = 75

g Al Bgall Joiir dlalea laadima Ggainll @le dles aliyy Al Jauill - o
Wy =mgAy — Wy = 5x10x1.5 = 75 J

Apdlall gc dfdilill gagll délha - o
PE =mgy — PE =5x10x1.5=75J

.Ggainll @6 dijidall giagll dilh - a
PE =mgy — PE =5x10x1.5=75J

@Hill dma gai JLill @b LS (10 KQ) Lnilis dlgla géag jac ol
dlgliall @le jac aliny gill Jeudill cuuals (10 N) lnjlasie 3giig (3 M) doluwy
' .aunaglall 3gall Joib dlales Laaiima

Wr =mgAy — Wr =10x10x0=0J
®x | Hdala Jall
(U VI—roaal) oAk win A dyawly daljl ellia Yl 13] hé o diajlall 696l Jsub dalsg




Oloy gal Guall je ALLw3I clijroll 8ala (58 apill ©tad gal aaal dleg Sliw3l

dlgllall @le jor aliys @il Jodiull Gluag 0B Gilull Jigul o (STl N
cu.mLtuXI Jéuill alwa dlales Laadimag

dnalall 3¢8 alaui sall Jaddl
(yf) wIlaill 860l OJ] (yl) I Ebg0ll o auwQj Joil fop i ih Jamlliguy &

-3 Q@ Vil &oyod): ool bl oo @
T Y : Al danio e odell

odel Ol el &6 oy : AUl ddy ]l oo @
, AL danio de iy yuloVl Jilodl il
by Oy sl panallle Jodsoll sl G AN €
Ul Lodg ualall (e @bl asiag G la Lo pusill

ode auwoj Jsuill j1ad o Jay Lol 13 aundi ga (uilladl po Guagll dsla Lo pill
IO i

wle hd6 a0l dyilall oo 0o (R06g0 U dAaynjaic ouusn ude Jodsoll JsuiJl @
Loaippauallaaluy sl juuoll ble Aoi) Vg (s 8goll Uu owiPl LTI GO psill

wle hd6 a0l dyilall oo 0o R06g0 YU daynjaic ouun ude Jodioll JsuiJl @
Lloaiymuualliaslig Al juuell ode apis) Mg L'H_Zéq.oJ|L'J44\__}JJJTJJ|ELQJJU|QDJ+§LU|

dpslall Jlao Lo ELQIIN G (eI o (80 U o J4i) Jotel Jsaillcnn) @
Jaunl il dpslall (e ALbll dgmng dsla o uil Ao gl dus il isln 123 (Jga (o
Ada=io Wljlo o PuualldApa aic dnlayg Juill daleo Jloiwy amlua (o ping

Ay

: OV Y plaATwy punallode dpilall 696 aayi gl Jsuidlulua lisg) &
Wy = Wg, =—APE = —(mgAy)

Enaglldsln V0 il OJWlg dungo daljllygAal udell g punallEpAd Y| |

(Aualall6g 6 olailynasls e ulell gaipauall daljlolail Yi) Wl J il Aunid ingo

Wl &gl ABln L LUl UG dylw daljyl gad Jewill gaj puualleliaila] M
(olaiVl Yo’ uo sl daljlg duslall6g6 YY) g o Jsuivl aunyo

SEDw




Olo) 94i Ogall e ALiw3l cbijroll dala 6\.0 ApLill VLY ng mi Alog ALLwSl

didilill quall giag ddlh 9 p2illg (dpilall 3g8 Jd I s dasdell Lo M,/
Cauilall e
duapallaisla po psillclw soluy Gualall 9.6 Jseid

8981 (6 M) algh gulal Jilo sgima @lel @l Lyiia Bgain AllA gy
giluri Of Crale 3] (JSibill @6 LaS i3 e (30°) duglis Juati (100 N) Lmjlasie
5 (10 Kg) Ggainll dliSqg (10 M/S?) dwa Sl auilall

F £
/2,/2;
R = dislall g8 aliyi @il Jadll cuuais
7 .duilall 398 Li 5 Jedill cuua
0 —

Wy, =—APE

APE =mgAy

APE =10x10x3 =300 J
Wr, = —APE = -300J

Another solution :
Wr, = Fydcos(0) = 100x6%cos(120°) = 100x6x%(-0.5) =-300 J
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: glat)l sl @l Imlging aic 8ysU @.li.l Lo jlada u.u.ni.o ¢
v O Jpe-o

1
"_éﬂllclk 'l\ KEI = ,]) ml-‘l'ﬂ MEf = MEl = KEL + PEl = valz + O

1
ME; = ME; =—x0.3x(20)*+ 0=60J
2
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Oloy gal Guall je ALLw3I clijroll 8ala (58 apill ©tad gal aaal dleg Sliw3l

Apilall g dLaL Imeng dblh @8 peill - o
ME;=KEs + PE; =0+ PEf =PE; =60
APE =PE; - PE;=60-0=60
)3 zhaw (e alni glat)l guasl - a
PE; =60) — PEf =mgys — 60 =0.3x10xyr — yr =20 m
A Spall Imisla @6 jeoill - a
AKE = —APE =-60
AImyle duilall 398 ailiy Al Jddl - o
W, =—APE =-60)

@l Lwly (15 mM/S) dcpuy Inwai 3)SI gam C1o38 3] Galwdl JLiall @d
«(10 M/S?) jall gl gjluri Ol Lale (gily Lo jladie cuuals (a8l zlhw gc @lel
: cllSiadl g8 Jlamlig

BySU GulaiXl daiSyall dslall -

1 1
KE; = valz :7X0.3x(15)2 =33.751

)3 zlaw e glayl Guail @l Inlgng ric BySI Initnisl @ill gagll il - ¢
KE;+ PE;=KE; + PE; — 33.75+0=0+ PE; — PE; =33.75]
.aia (10385 3l awdi ggimall @l Inisge dbaal 8ySIl depur - o

V= =15 m/s Jowll gaieliai) puuall Gl dlly (oAl

| | @lel @8 degeage 88 JSiull ziagy
| o2 ol (¢lLSiadlg slgmll daglie Jlamly) Jile zlaws
PE = ¢ ]

D kE- 75 ,) : a3l Gl @6 JSuill g6 Glelysll

% ’ ‘5:0 R = = . . . £

l::( :; PE=( 0 li .IJ.A I.bg-Q-l-l-l O}S-" bg.m.u B I

i \ = -Jilall sgiwall glc 8)SIl dSpa - a1

3 »

& KE =~ I J

ka2




Ola) 94i Ogall e ALiw3l cbijroll dala 6\.0 ApLill VLY ng mi Alog ALLwSl

E, ¥ Exmm 2 om0 ImSliay @ill dslall Jill gy (UTEVIR
01 600 000 GO0 00O T —— -~~~ @ st ” .
200 000 J, 400 0003, 600000 J-——————-— ; \ aJil.l.li| o< (_IAi ,o.l (ﬂ'SjAZ'g clgmll daglia

: aLiXl
400 000 J. 200 000 J, 600000 J-~---=—eus

doyd diolSll ddlall 9gsi dhndi gl aic -1

600000 01 6000009 9 ¢ lilalg € (swlac
dagh &xSyall dslall 9gSi dhdi gl Aic - o
¢ lilalg € (swlac

¢ puall dSya clidl @6 duSpall dsliallg diolSll E5lall @6 peill hnt (ars -
§ Jaai I3lo Sédladi JS aic duS)all ddlallg dialSll 8Ll gaa Jiala aa - a

@leX a3l zbuw gc (15 M) glalijl (o jaa Hi8

v, =12 €
dalaal aicpn cuual (12 M/S) mjlade dxdlaial dcpug
gg h=15m .@le dgng

ULs A olaoll duajil duslall Jlao uo L anlldaia Ul Lo
. a5l oo Jgh ule dhgeno gl duayilaloll Aisln
AuAayilaso)l dslnll o A (gl

1 1
KE;+ PE;=KE; + PE; — vaiz +mgy; = va]? +mgys

1 1
Txmx(lZ)2 + mx10x15 = Txmxv]? + mx10x0

1 1
72xm + MX150 = —xmxvf —pi(72+150) = —xmixv}
vf =444 — vp =21 m/s

Gao (15 m) lasiyl @le (20 M/S) depuy elyaii (1.5 Kg) Imilis 5)S
¢ 8)SUl GylSl dySyilSyall d8lall @m Lad (a3l @

1 1
ME =KE + PE — 7mv2 +mgy = 7><1.5><(20)2 + 1.5x10x15

ME =300 + 225 =525

ka2l




Ola) gﬁ Ogall e ALiw3l cbijroll dala ‘5\.0 ApLill VLY gﬁ mi Alog ALLwSl

aigS (o 8agadis da)S @lc Jay zalis

ayaal ddluws @le 83gaga Bjglae Syadi 16 @l gyl

N Amléwd (4 M) duwly d8lwag atilay dhdi e (10 M)
K 131 S itig 33aTi ol daySll Of abha Juia (Jag
[ 00m L Jal dopw Cuils 1318508 (e leja Japll jlus Jiag
S 8yaainll g)6 Ml Jiag Laaic aicpu @ Lad Njan dylagll dhiiaic

1 1
KE;+ PE;=KE; + PE; — 7mvi2 +mgy; = 7mv]§ +mgys

1
0+ mx10x4 = Txmxvf + mx10x0

1
40><y/= - p{xvf = v]? =80 — vy =8.94 m/s

Gilwll LGS Cuils 1316 (8.5 M/S) depuny Ji o dalys @il ciyisy [NETTAN,
(Jill Gilull seun I3]g olaill Eilatydl dySyall dslall cunals (85 kg) dalyallg
Cilagliall Jlamly dalyall oric cadgiim @il glatiydl cunala

1 1
KE; = 7mvi2 = 7x85x(8.5)2 =3.1x103 J

1 1
KE;+ PE;=KEf + PE; — —mu} + mgy; =—mvf + mgy;

1 1
7><85><(8.5)2 + 85x10x0 = 7x85><0 + 85x10xh
h=3.7m

gulel (gils @ljia dad G ggSaull 3 l5a1 (40 KQ) ailis Jala Gliiy
Jadie cuual yglasll Yl @l pail (a3l @aw ge (30 M) aclaylg (100 m) anb
ey =23 : addjil cLidl o (Jehll @le Jgirall ausilall 898 Jseud
calowl @l Giioll dad (0

Wr, = —APE =mg(yr—yi)

W, =40x10x(30-0) = 12000 J
g

a5




Olay gal ¢uall je Aliw3 clijroll 8ala (58 apill 6wt gil aaal Aleg Aliw3

I T I BA B
dyil yilg dusla) dlinl

I - ?
Las «gayRl mhaw Ggs (15 M) gletyl @le (20 M/S) dcpuy ¢lyaii (1.5 Kg) Lmilis 35S
S 8ySUl &Sl dslhall @

Jsw ? |
Jlamly .38l zlaw Ggé (4 M) glavigl ga 9gSull girg ga (6 KQ) ailis ey hiw
A cdbyeall gqdll

G @le (a)l zaw Ga (1 M) glatijl @le zuag loric guall diolSIl &6lall -
A3 maw sic jon dialSl dslhall of

Geeigall O el e dpajdl dyilall 598 aliyi @Al Jeddl - ¢

Jsw ? |
09y &Ml ciligimall gl 8)gall i LaS dLilall ciligimall @le Gljiy Of 2 Jaha

K‘i\ S yuSi Il dadlall Jsi
\ O\
(a) ‘ (H) N

\ , —
\\ : 7 ‘\

Jsw 2|
Onaais @lel g (h) glatipdl sic awai cisgll g GgSull go Ollalg aaafiag
llSiadl dagac ciljaniall O Gale 13] .01gSill @18 Gpolita gyyile
¢ 39f Jouwl @l Jiay Lamis i - |
h ¢ gl Jawl @l Jiny Lamia sl -

a2




Oloy gal Guall je ALLw3I clijroll 8ala (58 apill ©tad gal aaal dleg Sliw3l

dbala.ll yt sqall Jis
He auni duailagell aisla Lo (e Ui lataig) rouun b AAdlag jre 698 piliaic @
LdAgOno
. AVl Aol IUdAolaoll e sgdll Jsub e ey &
W,.. =AME

Lol (e il pd Alo Wainl 696 Ha dAslacll e 6580l 6g0JI Cuila gJ &
: iVl A\l sJu

Wr = AME = f,,dcos(180°) = —fid

JSiity Bgiy ags pdlill @jly (QuiA jlus @le gy dSpa @le dhaslaall - 35 /
ClAlad S poiing

dsUJI (Lo JuA cjn Jugni ude Josi (uitall junell ddaiwg opa )l Jw Eaiayl 696 VU
JA Uojly 13 o Vio)l kil 6)lpa daya o5 dyjlia dbla oJ] paual duspall
EAIa696 Lle Ll b Agatoll dsUall gl oawal pde Jseuil

gilgeadl drel LisS) duya cileldl diae @l sy Inidyang Ma Cumi
Ciam ((A) gigall Aic (2 M/S) Injlasa depuy ElpaTi deilgeadl daye Cuils Leaicg
1im yre guulyll glatipdl @b peill OIS Euay (50 M) algh Guita janie jlug pre 8las
. (24 m/s) auyell depuu jladag (45 M) jasiall jluall
- AR Crale 13] . JSddl @l pail (B giigall) jlusall dylmi sic
TN ALY g)lurig (300 KQ) Lnyls) ga dxilgasdl dupe &LiS of
CE “g 5 >ic@ilil lage cuuals (10 M/S?) jall ngawll
r b s (B) giigall ll (A) gligall 0e dyilgasdl diye G5y
A AR AT AR A el O GLEL Inedg dbla @ paill - |
APE = PE;—PE;=mgyr — mgy;
APE =300x10x0 — 300x10x45 = -1.35x10° J

k37




Oloy gal Guall je ALLw3I clijroll 8ala (58 apill ©tad gal aaal dleg Sliw3l

aSyall Inisla @b peill - o

1 1 1
AKE Zva]g - valz 27771(17]3 — vlz)

AKE = %xSOOx((ZéL)Z —(2)?)=8.58x10% ]
AME = AKE + APE = 8.58x10% + ~1.35x10° = ~4.92x10% J

Jlusall @le Inisya il @b igpell @le @Spall GlSiadl 698 ailiy il Jaddl - 5
W, = AME = -4.92x10% J

Jluall 13m @le IniSya slifl @6 cdpell @ 8)iall @Syall ElLSiad 3¢5 - o
Wy = —fid = -4.92x10% £, x50 =-4.92x10*> f;,= 9.84x102N

didia aysal i @le ggSull o (60 KQ) ailis tgain yoc ciauy
(50 M) Lmjladia daljl (nd63l @le (37°) duglj ging Juas (200 N) Lmjlada addi g8y
3] . JSiddl gl saii (5 m/s) daljdl dylmi o6 Ggainll dep Cuils 13l (Gaagll dma
aLlisil Jama Juallg (100 N) Ggainll @ié 8)igall @Syall clSiaXl 398 jlada LS
il Lo jladia cuwala (COS 37° = 0.8)g céllaiwall Jyls yrég
a1 Syall ClSiaXl 598 Jois - |
Wy = —fd=-100x50 = -5000 J

.Ggainll d1SyilSyall dslhll @i peill - o

AME = AKE + APE = %><60><((5)2 —(0)2) +0=7.5x102J

Al 8g8 Jdr - o
Whe =Wr+ Wy =AME — Wr = AME - W; = 7.5x10% --5000
Wy =7.5%x102-5000 = 5.75%10° J

Another solution :
JAUA (o 2111J1 696 JIad o Al g od &yl Al ogdi dAA )l wlaleo JUA (o
Joatoll sl alayy Al Juill daleo o larjg =i ogbig dlil (Ligu Ugils

ka2l
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cgulal jania dad Oc (A) gigall o 9gSull 3o lzay Joh Glhiy
«(25 kg) Jahll &lis Oi cuale 3] . JSiitll @6 @90 gm LaS
: @il Lo jlads cunais (10 m/s?) yall bngdwll gjlurig

500m

3‘210'1112,{)}) m% = (B) 8.09.4“ Aic ( l.Q.bJ | a.C)J.I.I - i
oY) e '
1

KE;,+ PE;, =KE;, + PE;, > 0+ mgy; = vaf +mgys

%XZSXO + 25%x10x5 = %xZvaf + 25%10x%3.20
vf =36 - v =6 mls
(C) gégall aic Jahll &1Syall E8lall -
KE; ,+ PE;, =KE;. + PEr. > 0+mgy; = KEf. + mgys
0 + 25x10%5 = KE¢ + 25%10%2 — KE¢ . =+750 J
adgall @l (A) gigall o asdjil sLidl @8 Johll @l Joirall dailall 898 Jodi - 2
(C)
APE = PE.—PE,=mgy. — mgyy
APE = 25x10x5 - 25x10x2 = +750 J
W, =—APE =-750

ka2
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oVl 6aagJl o LI Yl dalpo dliwi Ja

asliall - Jodddl) dimyre gaili pMeg § drStilSiall d8lally agundall Lo
¢ (dspadl

E&AgllAsUng ApspallAslnll Egono pa duaithiollAsUall

o ode Jgatoll oAl gl Ul ode (duspall dolali—Jiidl) diapo uaiig
Apspallaioln (o psil soluy

S adibal ¥ Inif (pag SaLSyilSiall dblall ada Guaf ayill cllall of @ PRRVCET

(G1n)) clgmll @ guil 8)S 838 .1

Q1) .dluwll g dluw 8)S Gw) .2

(G4a3 V) .ilay Gapla @le Bjluw dSpa .3

(&1) .gulel gagla g @le @ilo gays GHl -4

Sljan ayle Jgirall @L<l Jodull OIS 13] oy depu pati of oSas o [EAVGTY

I]_QDrQJug_J|uJ£dQ'JJOJ|QJbJ|d_iJiUIUqﬁ.! Loaic aiV youn]l de i i i (taod U
1o duapaliaisln oo sl yga) VJWUg doasio ol AU Ale iy Ul iy elas
1o agle Joatoll oAl Jsuiillg

agilill ciaibig (3 M/S) Imjladis depuy @lgdl cuask glililais gLiys
agSyall dsliall @l dpilill 8ySU dySyall dslall dpui A (9 M/S) Inyladie dcyuy

¢ iituilile .lg3l 8)<LI

1
KEZ vaz %) 81 %)
= 1 = = — =90
KE; valz U1 9 U1

(503




Oloy gal Guall je ALLw3I clijroll 8ala (58 apill ©tad gal aaal dleg Sliw3l

(10 M/s?) jall gl gjlurig (50 KQ) (uugu &lis of cuale 131

:)lada LLI.I.IAi.Q

(3 M/S) mjlade dcpuy JaSyi Loaic (duSyall Inidla - i
1 1
KE = vaz = 7x50x(3)2 =225
&l @il Lmljia dépl 6 gulai Loaic cdgdlall ge dihlill Ineag déla - o
)3 zhaw (e (8 M) nclss)l

PE = mgy = 50x10x8 = 4000 J

T sy 1]y silel ¢ dlilata CilyS (3) AllA e

. \\* Gl il dmwd i aflaiaXdl dopull jladas ST Clysl
\ palie cuun G Al riyd gglaall Jiul @é daagall

slgmll doaglis Jlambls a)3 zlaw @ Imlging dlaal Imileyu
~cligla] [aaga
VLo aolaoll dpa il dualall Yoo uo v lasion Wirall dAia Ui los

oAl ojluo Jgla ude dAgeno Ugai 81 JA) duatilaoll dsUall
AuAatilatoll dslall oA ()gilo

1 1
KE;+ PE; =KEy+ PEy — ——mv? +mgy; =—mv} + n}qaf/

_ 2
V= \/Zgyl-+vi
Uléun) puwall dio 1ay sl ELQII e né 6 A pieié 1A JA) duslaill el Ui daleoll (Lo QA

uLQig (o Hluw@i uo uAUl LIl wipall Eron Juni pJiug (Augluio QDI ClpA D ASIa bVl de )l
el

kil
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wJolll 6aagll Aealye @liwiJa

: @uils Las dlaa JSI daganll dyladl jay Joa 3)—"'-‘8-é

Imyladie daljl aSyatig g @b i§i Leaic (1 N) Injlade 898 aliri gill Jedull .1
: gy mmlyil 6 (1 m)
(Jg2Jl)

: gouti (Joil Jii @le quwall 3jada .2
(asUall

t gt aliw] ggima @l dumilly aedgs da1ii i g6 &ijiaall dslhll .3
(Gualall (e dibli)l fagll dsln)
el (o (OgSull ga Jisll dalidg @Gualin (3) GRHl «axifl dGuill JISdd zagi
Oc duladl JISEd oimy Qreiwl .awsi Juall Ind sluls dlile Ciligimg @le awé]
(7 - 4) 9o dliw3l

10 kg 5kg

37° 37°
©) (B) (A)
: gm cdydlall g dLdili gag dblh pisT al gall Ggainll .4
(C)
()3 zlaw @l Inlgng dlaal &Ml Gaalinll d1Syall d8lall zianll cugiyill .5
: gl
(KE; > KEgp > KE,)

: gin (ga)dl @l @l alging dlaal dcpn st al gill Ggainll .6
(Guolio lawion lavile i)

: g Sgl gaj3l zlaw @l oy gill Ggainll .7
(Lawdjdanlll o uall daw oJl lakion Jnj)

o4 h

(52




Olay gal ¢uall je Aliw3 clijroll 8ala (58 apill 6wt gil aaal Aleg Aliw3

: elgmll dagliia Jlam] ric [ja lagdw himy qwal &1S1il<1all dslhll 9gsi .8
(ayU)

: 095y Imlé il gl6 caialjl olail Je Liagac i (g6 898 yi§i laaic .9

[(JT-7%))

@ilmill aedge @Gl raie) (Jrelge O ey G\é 8)ige 898 Joi LS 131 .10
Imils cangi 8gdll oim Olé (aSpall @ledll jluall @le raioy g (ilaiydl aedgag

: 8g9
(dAo6lao)

Imyladia dalj] glasag yd (5 M/S) Imjladae disli ey Lsal qua elpaiy (11

: ggluyy dalj¥l odm JUA uall @le Jgisall @Sl Joidrll of (50 M)
(250 J)

131 (9% 10" J) &axSyall Imidlia CuilS Eugay By (15 M/S) depuy 8yluw ¢lyati 12
: gglury dxSyall Imislia Jlade OL6 mwdi depully Lyé 8)loull CiSya

(9%10** J)

aidlh OL6 OLije aicyw jlada cacla 13].(3 M/S) mjlade deyuy aaa0 gasy 13

: &Syl
(Ulo 4 oclnii)

lmjlade daljl digli dcpuy 1861 ay jrung (200 N) aijg Bgain glisc Jasy 14
: ggluwy daljdl o3m JMA Ggainll @le gliac aliy gall Jedill jlasa ol (10 M)
(0J)

: qall of Giey lAng don $oluy @ @le Jgisall @lsil Joddl 9Ls 131 .15
(U depuyelypnio ol (alw)

ki)




Oloy gal Guall je ALLw3I clijroll 8ala (58 apill ©tad gal aaal dleg Sliw3l

: diRl Clall 6 X ol Jidr Jius OLS 13] pus [RRRV/CET

uilill Gullall @l Lny ren’ig Imiyiéa im Jaai

Jsal Jay o)
. gl zhaw Oc @lel @l Lualy aris dyba ks gdyy .o
Jsal Jay o)

LDJ.\JUJJLDJ_da.Lm(J.AAJ@mgI:LQ_oiOJLLup.uu RN
daljllanio &o 630lsio 690UV Ul Jay V.

AnilSe (o ISypat guniun Xg 543 gas @yl Jglai .a
119 n solwi daljyl GJUWUg Eiai) rod oawal YU Usab Jay V.

gl 9o Of dagilall gc GLblill gagll dslal (Sa) Jm zuag
Loila dungo WlhioA laiong ELQI)NIg dpualall £jluig dlinl ule Apisi iy yho) V

: CuLS (ExSpall d8lall - Jeudull) dimpal slowl @iliojg @iwl)a slifl @6 [EEENIEET
Jgd dan Jisli "dilmill diSyall aislh gglu pwa @le Jgirall @ISl Joul 1 of"
.;|.A.I.I.Ii

o]l Ula glo wllall Gron ule Lao A e i Aoy VAl auan jie clowloils
L1anag Vsl A 1o n dslaill Al dolall gAad ASaiso oldell gniwgado

JNada 0gSy gla)l ol ic .gaj3l zaw o @lel @l L) 8)S o3’ EERVLET
« eligla] pnd Salatdl Iniep jlads cdni Liglg Inicy

1 1
KE;+ PE; =KEp+ PE; — —mv} + mgy; =——mv} + mgyy

1 1 1 1 1 2
S V0= gy vl 0= () gy

1 1 1 3
2 . 2 _ 9 9
= 8vi+gyf—>(2 8)Vi-9}’f—>3’f-8077i

1
P

3
AU DI avie iy jIad 0w @il gl o oaunllde i (JgAaj (5 UL-Z)ELQ_'JHAJ_C

heid




Oloy gal Guall je ALLw3I clijroll 8ala (58 apill ©tad gal aaal dleg Sliw3l

(10 Q) ailiS auy @b Byaie dlnas 598 il [N
&9 z3g0 gm LaS (15 M) Imjladia daljl GgSull (o aiSyas
TN, : guily Lo jladia cuual . jglaall Sl
Uomae 558 (a1 - 550 i 00 @lg3l (5 M) JMA dlnaall 8gall ailiy gall Jéddl |
ISt (A 8yiall) quuall ESpa dala

W, = Area = %XSXS =751
(10 M) &aljl dylmi g @l depw .o
F=ma — 3=10xa — a = 0.3 m/s?
vZ = v? +2ad — v5 =0+ 2x0.3x10 - v =6 — v, = 2.44 m/s
(Sl Jaitll) dlalS daljdl 816 JUA dlnsall 3géll ailiy gAll Jeuinll .o
Wior = Wy + Wy + Wees Wygp = 7.5+ 3x5 + %xSxB =30

diili depuy (5%10%2 M) algh Wi aen'i (8X10™2 kg) Lnilis &)luw
@le Jill 9lis duglj Cuils 13] .(5%10%2 N) ellSial g6 lnes yigig (25 M/S) mjlada
: @il Lo Jlade cuuals (15°) gaall
Syluwll elyng Imy yigy il 8gall 0
X =ma=0—F =-F;sinf-f=0—F -mgsind-f=0
F = 800x10x0.25 -500=0 — F = 2500 N
eyl odmy Jill Bjlumll ron’ @S dojalll clyaall )28 .
Pr = FvcosO — Pr = 2500x25xcos(0°) — Pr = 62500 watt

daljl aili dcpuy @asdl Jowl (25°) diglj ging Jeay dizduw ciyls jag
yieg alisll Jama Juall IS 131 (2X 1073 N) Lmjlade adi 89y (2X10%2 M) Lmjladia

: dalj¥l oam JMA @ily Lo Jlade cuwals il Jyls
ditawll @le cylsll aliyy gall Jodul
Wy, = Frdcos® — Wi, = 2000x200xc0s(25°) = 360000= 36x10* J

e




Oloy gal Guall je ALLw3I clijroll 8ala (58 apill ©tad gal aaal dleg Sliw3l

digowll @6 8yigall dbreall sgall aliyi il Jodll .o
Wk, = F,dcos6 — Wr, = 800x10x200xc0s(90°) = 0 J

Al zlaw ge (1 M) glaiyl @l (100 Kg) ailis Ggain gd) @ruga s
@l @Ggainll gasg (30°) dyglis sl @le Jrag (2 M) algh Wils sgiua @riimls
STl g8 jlasa OLS 13] &Ll dcpuy sgiuall dijlge g8y Jilall sgimall @lel
: @il Lo jlase cunals (100 N) Ggainll @ 8yigall @Spall
.ggainll @le cllSiaX 898 ailiy gall Joddl |
W; = fdcos — Wy = 100x2xcos(180°) = -200 J
.@gainll @lc Guuga aliy il Jedll .
X =ma=0—F =F;sinf-f=0—F -mgsind-f=0
F = 100%x10x0.5-100=0— F =600 N
Wy = FdcosO —Wr = 600x2xcos(0°) = 1200 J
.G9ainll @l duilall 8g8 ailiy Al Jedll .o
WFg = Fydcos6 — ng = 100x10%x2xc0s(120°) = -1000 J

Jies deng s 98831 zlaw @le (50 Kg) ailis Bgrin Lk coawi LY
13] .jglaall JSiitll 18 zrga gm LaS (15 M) Imjlasia daljl (45°) duglis o3l @le
«(0.3 M/s?) ojlasia Loyl Ggainll cuwislg (200 N) Juall g adull 3gs Ol Crale

F : (5\.Ii_l Lo jlada LLI.I.IAi.Q
/ .§gainll @le Labi aildy gall Jodil
45" d
%h -------- > Wr = FdcosO —Wy = 200x15xcos(45°) = 2100 J

.@9ainll &Syl dslall 96 il .o
AKE =Wypor =W + Wr, + W, + W
Wr =21003, Wy, =03, Wg, =01
Y.F, =ma — FcosO - f =50x0.3 = 15
— 200%0.70 - f =15 — f =125 N

heid
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W; = fdcos® —W; = 125x15xc0s(180°) = -1875 J
AKE:WTOT:WF+WFg+WFN+Wf:21OO+O+O+_l875
AKE = WTOT =225

.dgainll @lc @ Spall llSiaXl 598 ailiy il Joddll .o
W; = fdcos® —W; = 125x15%c0s(180°) = -1875 J

@gainll @le Jgirall @l Jodill .5
WTOT:WF +WFg +WFN+Wf =2100+0+0+-187/5=225]

s 3o @ilynS clyaay gép (2X10% KQ) ailgan ga ailiS rema
elifl @18 apé yigig (1 M/S) Imjladie &iyli dcpuy Imabhuw e (60 M) glasiyl @l yal
: @il Lo jladie cuual (2X10*3 N) Lmjlasie disli @Sy cllSial 398 @lel @l aiSya
Aensll @le élpaall aliyy gall Jodl
YF,=ma=0— F-F, - f =0 — F-2x10"x10 - 2x10* =0
F =22000 = 22x10"* N
Wgr = Fdcos8 —Wy = 22x10"3x60xcos(0°) = 132x10%4J

(oSl ElSiadl 398 Joul .1
We = fdcosf —Wr = 2x10"x60xc0s(180°) = -12x10** ]

Elyaagll 3ja8 . a
Pr. = FvcosO — P = 22x10"x25xc0s(0°) — Pr = 55x10"* watt
1 1 1

AKE :7mv]‘3‘ - valz 27771(17]% - vlz)

1
AKE =—x2x107x((0)? — (1)) = ~1x10% J

APE =mgys — mgy; = 2000x10x60 - 2000x10x0 =1200x10° J
AME = AKE + APE = =1x10° + 1200x10° = 1199x10° J

ki
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OgSuull 3 elyati (2000 KQ) Iniyye GLiS dyilgadl jglaall JLilull zingy
& dlSiadl Jame jlue @l Jill Jawd @l (A gigall) (60 M) aclaiyl Ji (o
\ | @lc (B) gigall aic @guuly )il luray ells cLifl @b ja'ig
giigally 8)ls Imjlure Ja<lig (20 M) Imyhns canni déla Jsis
| : iy Lo jladia cuuad jglaall Jailly aeiwd (D)
- (B) giigall sic dyilgesdl dyyc dcyw

1
KE,+ PE,=KEg + PEg - 0+mgy, = vag +0

1 1
2000x10x60 = 7)(/2@06><v§—> 600 = ——xv}
vZ = 1200 — v = 34.64 m/s

(C) giigall sic dvilgedsdl duye dopu .
1 1
KEg+ PEg = KEC+PEC—>—mvB O-vac+mgyc

—x}(»o/ x1200 = —></Z@06><vc + 2000x10x40

600 = 7xvc + 400 — vE = 400 — v =20 m/s
(C) gigall @l (B) giigall s miSya slifi a0 dyell @le Jgitall @IS Jédidll .o
1 1 1

Wror = AKE = vag - vaé =7m(v§ — v3)

1
Weror = AKE = 7x2000x((20)2—(34.64)2) =-8x10°J
(D) giigall sic dvilgesdl dyel d1<yilSiall d6lall .5

1 1
KEg+ PEg =KEp + PED —>va§ +0 =7mv,% +mgyp

—>9906><1200 —>< Oxv3 + 2000x10x20

600 = TXUD +200 — v2 =800 — v, = 28.28 m/s
1

AME = KEp+ PEp = vag +mgyp

1
AMEp = 7)(2000)(800 +2000x10x20 = 12x10°J
S
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gulal (gila Glyio dad o OgSull 3a 534 (40 kg) ailis Jab gij PRI
Lac cueal yglaall JSiull @] pail (gay3l @aw ge (30 M) aclatylg (100 M) algh
.@ljiall dad ric Jolll a1SilSall ddlall jlada cuual

AME; = —><40><O + 40x10x30 = 12000 J

(Hjiadl a_lln:J.\J_cd.o.IaJJa_LS}Ml dsliall jlada l_.LI.I.IAl .o
KE;+ PE; =KEs+ PE; — 0+ mgy; = KEf + 0 — mgy; = KEf

KE; =mgy; — 40x10%x30 = 12000 J
.Gliiall dulmi vic Johll deyw jlade cuuaf . a
AKE; = %mvf =12000 J — %x40><vf =12000 — vy =24.5 m/s
dad o addjil slifl @6 Jalall @le Jgitall duilall 898 Jéid jlade cuual .
calowl @l Gjioll
Wr, = —APE =mg(yr—y;) = 40x10x(30-0) = 12000 J

weliglal pué Saiylmi aic Jahll depw oé Gljiall Jghb yigy Jm jus . m
£l e Lodlg Juuoll Jgha ude 2 oisi Y dilaill Joinildepw GV 15§35 V. A

@84l Gub @le 9gSull s (1.6X10%° Kg) Lnilis 8)luw dedly cinuw'i JRIRTLST
Imjlagia daljl (37°) duglia @dsll @le Juag J1ag (2X10° N) Imjladia adli 5gdy
(25 m/s) aaljdl dylmi @8 Imicyw Cuils 13] « (5%10%2 m)

®, CISiaX 898 jladio Of Crale 13] yglaall JSdll @] i
cllatwll Jils yreg aLiSll Jama Jrallg (6x10%2 N) 8jluull 916 5)5§all @Syl
: (._f,uLg Lo jlada g.u.mLo
Spall ElSiaX 898 Jéads
We = fdcosf —Wr = 6x1072x5x10%2xc0s(180°) = -3x10*° ]

ki




Oloy gal Guall je ALLw3I clijroll 8ala (58 apill ©tad gal aaal dleg Sliw3l

Adinll 8g8 Jeddn a1
Wg,. = Frdcost — W, = 2x10*°x5x10**xc0s(37°) = 8x10%5 J

B)lrwll aiSyall dslhall o6 preill . a

1 1 1
AKE Zvaf - valz 27771(17]3 — vlz)

1
AKE :7x1 6x10%"3x((25)% — (0)*) =500%103=5%105J
Sylowll &1 SyilSyall dslall gd preill .a
APE =mgyy — mgy; = 1.6x10"x10x0 - 1.6x10"*x10x 0=0J

AME = AKE + APE =5x105+ 0 =5x10%J

£




