eyl Juouss §9]
(12) ,.&.G g.vl.‘n’." ] |

JONT i yad! Jaad

| £2025 /2024 : el plal

[ 3 o g /i }




AS jal) 1 oY) 3aa sl

A3l = SV Jaidll




Jaaidl : (1-1) guyadl

- Al dadia
AL ol -2 said) oyl -1
(A1) 5 ( i) (A3 ) of (i) o (i) | =2
AXxB = ABsin®@ A-B = ABcos9 Ly ) AB3lal)
PEEPPIT dass s Gl il
Ob)loue bRl Ol baie bRl | pdai
sin0 = 0 ol c0s90=0 i g Ao
Ol bt il | Ollgse olladl| S
sin90 = 1 ol cos0 =1 ol gLl A
o9l s el Jha

Ll gal) oo Lalad Cilidy A 5adl) JRAY & ggda 1 Aala Aaadle **

W=Fd=Fdcosf

RA @ iy &2k & ui0e0 08 Lol 09w (| Ja L)

dalydl Bohll it ol il Sl Sl i oS g

M) 3131 RS il &y (1N) B9 aliesi (531 il

N.m (A Al clan glt Agall alail) oy (J) Joadl B3 gy Jdd) ully **

©=180 | 9D <O <180 9 | 0<©<90 | ©=0 (0) it
I3
d é»d e

F d

=i

Aa)3¥) g 5 5l

-1 -1(cos0(0 0(cos®(1 1 (cos ©) i
Sl b S i S o S o
(O b ) e ( (0 ea ) s (O byl S sie
el b ya i )
Sallpgis | el pglio pash Spall s | Syl o Jadd) g 5i
M@J‘kﬂuﬂﬁ M\kﬂﬂjﬁ M.‘:\&JMSJQJ a.bu“a“g
ol i cad el g5
S pall 09l o wellu o el pid i sl Tt G e 0 ol Jadd) g g




(1) Al 3 Jasd)
! de i o JU @S el polis

90° <9 <£180°
cos0<0

A _rgn a3y lalad LuSlas 5321 aloxil -2

PO P Gl pglaalt Jikd) dad ST
(1807) &gl 1 0555 Lodie dillanll

A1 0l e 48 p L) B3a0 -1

(+) dez g A4S Jaidl
PORES PSR- T S TP P
A1 oot § 48 p L) 53RN -1 |

| 0° <6 < 90°

Y 12cos0>0
. 5380 ol A I-2

" 6 =180°
- ) cos0=-1
:dags dlasSle

68=0°
coso=1
idaga dasda |
el Jikd) daid 4657 |
(0°) L9 1 095 Lauis

}\. d

e 893 o JT1131 11 ks
A1 W S @3 pe
3 el 225 13) 120
Teowe e Jlis e
A1 3901 oy

cos 90° =0

Al

2F =0
e B B 3ell (s9dlt Alas 11 Jls
)é.,azp....:.dl
s ez 12 Jle

At ds

A

a5 gl oot s D0 gas B3R SO 1)
o ¥ e 2
f° A Jesw pased e baie 11JGe =

OB 53 oSt s (53 30 (A3 olaiL

<320 = dudsl 039 e B Jald)

A D A3t 353 e Jgdaall Jal 1200
0P DN s> s9 (Flue a3 s

o gall platG (2.5 m) Al (315 Galel (B gl (358 pudag (ol (Gsaia o (Blan Gl ; 1 U
(F2) Aaliiie 3 589 (A )saall aa (300) 4usl) aiaais (10 N) L hihe (Fq) Aaliiie 558 (A8 ) paall
DA g3 a9 g 9ill o (pe Ll JREN lake Gual 881 gaal) aa (150°) dugl) aduaiy (7 N) W laia

Wi=FidcosO=10x2.5c0s30=21.65 J

W:=F,dcosO=7x25cos 150 =-15.15 J

Wr=W; + W2=+65J

e o0 e S el i (el kil
-3-




Jod| gl
1 (10) dugl) pieal Cumy (F ) daliila 3 g8 agle figig ol (88l o £ guda ga (SN cansal) ¢ ol **
F D pad) Ao Mk J35 AN (F ) 868N A4S pa laka daa (]
F cos O auiidl| &us ol

0
il Al 51 g ARl A pal) ANy Janil iluad Aalal) Dslaal i) (o
o2 - 48 all slad)
Qe g s ol W=Fdcos O

D iy Jlo ¢ anall o s A jal) o2 JUS Jag ¢ g A A e (F) 358 2268 0 (2
48 gl okl d)) et ¥ BT (F SN O ) el k| (gug Mot Jioti ¥ Wiy . o

D Lgalad) daa g ol oda daa | caasall o A g AT (5 8 i (2
2o ol g WSiadl i aagd .

D Dl Ll g
L Aase s Jadd) -1
W =F.d=Fdcos0 ulilg boill ol el wimall Jals «if

L oalle Ladla ¢ 580 SSia) 5 68 Jad -2
=180 = c0s180=—-1 = W=—Fd &l okl iuSkae yssi 56ill duSpo i
L9l (e a3 (g gy (Bla (5 10 sl (B a8 (shka (g gbew JRAN) ) Jgdsall Jadid) aandy -3
B B g8y Jailall oy i e Sk JAS Y
W=Fdcos0 =0 o sokidall yd

Aaliiia 4 ju pad et die (i (g g SR ) Jgduall JRdd) aaady 4
W =Fdcos0 = 0 o Jidll Jlidbig (F=0) bohll Jhidlag (a=0) alaal g

- Gkl qila e ALE eligia Slala <o 13) Sad JA5Y -5

W =Fdcos0 =0 yua sobsi dalydl i
. shuall (g gloy 48] diliva Lglily g ABIS o dplia Jasy ol g jUaal) Jles Aldy o3 Al 09 J2d -6
e (g gy B g8l slad) o gagas 88 sladly Ay Ao ) 8 g8y linla a8 5 Ladie dlall ¢y Jrd
& Baoh e & ati latie B ) (139 (e Jdsall Jrdd) aamly ol
coa ) Jga Adpgn sl Ay AT B MR JAS Y e liall palll (o ) Qia B8

c0S90=0 = W=Fdcos0 =0 cud sall okl ous dgues oS dodl &S o o
Lh 4 o) olaTy 45 5) gall 5 g8l A8 yal Al (9% AS ad) sl pa Ay ) el daliiia 348 ABMS o3 Jadd) -7

R (] et ] B9l S 0 bl 45 g O] () et ¥ i | B9l S 0




i) 939 o0 J9aud| Jiwidl

Ol Ca Jleaal) JSy Jai ¥ anad) (159 8 @) JRdd) **

gl AL e B 5 8y

W, = mg (hy — hpg)

; ' hs W,, = mg Ah

 AEY) VAl (2 m) gL e Ao Y (100 N) 4505 sas g ol U (R B %

' ,_->
/, I
-

- —

JALAGEMUJGJQAS\@J GJ.\A@L«&GH\E’J
) S e i 3 ] 339 o ) il ;L3 s (
) 5 (ol i S0 sl St ¥ il 39 6 A Sl I Vil (o

3aal g8 e jaall ad)

o) adai )
3*3193\ 335 olad) (use

gi\-\"-\g‘i\dy 6 Fia

) ddads )
43lad) 5 8 ola) aa

prall 48 2

el i g —— G Qo8 Jrd g
W,, = — mg Ah W, =0 W,, = mg Ah Qi) Jadi 05l

D Qi) Jeal) B

Aol cllaadly **

(ol B gl i3 S5 A ) 02 5a (i =5 m ) Adlaal) (]
il a3 S B N A e (d=Ah =2 m) 4l (@

W, = mgAh 48l 5a B () A (e 008l Jidi lgda g g
il ) G331 - el 39 Wls B g AN Jalsadlg

ool guil ) gl ¥l Jiad B 028 0a (e =3 m ) Al (2
PE, = mgh 4M) (e B 4l sie 4L au ol 48Us Lgia cauny g

ol ) gl - il g39 Wuls g A Jalgadlg

34133\ gl g.au PR i @b}l‘ 438 A ja Al g




@ ............................................... 6 ......... . deu\ M‘ gA *%

: : 2 Y) | Arida ga (o &y Ladis o3l oo gl Jadd) (
b e wa ) e ) Arda ga e & A GOl Ce gl Jadd) (
V (@) Sdl) o pagall ud 0 S AT 1Y ggut (b) Ssad) o

023 gl S| St e & il 939 6 il il 1 sl 3 (2

| ) 50 i o i 930 i g

;b g Lalad Gala¥) 8 (5 ginall ga () 49l Jile o o £ gida g JSANL g gal) nsall 1 Jalis

p Al A 3Y) Giluad Aslaa casj (|
‘) h=dsin ©

h d p el (g 08 gL Jrdd) Gluad Aalea i) (o

%) Ww = mg Ah
P dilay Jlo € anall o Sl Ji8 ¢ Al S0 i da (g
| 56 6§ b / i gu &
U Dt Wl e
S Tl 5 g8 g g g (5300 Rkl B Y 5 e i 4Bah ) Jumgs (V) g gl paan i 1) -1

Ww=mgAh =0 e sobsi (h=0) umilsdl @@l Gd

? dial) 059 O g Jrdd) ual (10 m) Ll Lo & aig (400 N) Wi 4sis Jay Jeny 1 1 Jle
Ww =Fdcos90 =0
o il 5l alsl) ] &5 (10 m) 4eli)) (A Aol (2 Kg) WaliS 58 g dasy £ 2 Jha
p gt Lol i) 868 Aaii 3 SN Lo Jgduall JRAN a8a g2 La (
d=0 daupssligi W=0
2 (3 m) Alewa 3 i jad 1) A ) Audlad) 3 68 e il JRdd) jlaie Gl (o
Ww=mgAh s W=FdcosO=mgdcosO=2X10X3cos0=60J
: (1 N) Siay) 5685 (3 m) Aluwa 581 Ja ghas JNA £ 9¢d) an SSIAY) 5 g8 e il Jadd) )aba quual (z
Wi=fdcosO=1X3cos180 = -3J
p g 3 Al (g g8l At 5 S e Jgduall ASH JRdl) lala caeaal (2
Wr=W;i+W=60+(-3) =57J




adbd) g Josud Jitmiall

L F(N)

:M\MLW‘@M‘M**
bl | b s 9l (W ) Jaddt (
Vo x baskidl x ghiaydl olad ANy
Sl | Gl s 5be (W2 ) Jadd) (&
.'-1-! i) aadl X Jolall s sk s

: Jilial) JSN b il SN Jadll el 1 1 Jlia

Wi=%X2X3=3J
W:=2X3 =61J
W:;=1X1X3 =15J
Wi=05X1X -3 =-151J

Wr=W;i+W2+W3+W4 =9J

3 _iia 560 Jaliiie 5 g8 L) 4ag
WRUS o R o LRyl etaind 59 okaidlg il il Hod iy il
bl (ol duid] B b y3) | B A
F=KkAX F=ma 358l lea
W=%kAx2 W =Fdcos 0O U Jadd) Glua

O x e

1 >
szk-Ax D O g (0 G I Jguall Judl) **

\'\ 1FAX
* = —F.
2

1
* W=2(KAX) AX

Q)

1
VTR e

CAgle Culs La e ) AU Bal ) die (K) Aigpe il @l j AlUaiad J gduall Jadd) laial -1

o] ) Y S il 3l

L Ale culls L diial ) AUaiuY) S8 Ladie (K) A gpe <l @l i § A J gduall Jadldl jlakal -2

el M Sl Jitmad | i




P A clBMal) cp sthall Ao AN Ailud) o gladd) o) ciliaial) s **

w w w w
AX° h d F
Dldia) g pag Sl || Al 1) dai Y09 Jical) daljyly Jadd B4l g Jakl)
dod i Jiay Jpall **
Fy F * s =
(Ra15¥) — 5 5l)) iate ciad dalual) **
Jimiad| Jia
> X
da) Y g dalailal) 5 g8 AUaiaY) g 5 _psiall 5 gall

: G S Wl gy (A ol gal) 3

onRf gl -3 aalydl -2 B9l -1 I CLIPOENPEN i g X RINKT PRV A
dumai ol G531 -3 iwlad] Adas 2 geedd] WS 11 Gl AGal ) A aua 039 08 U JRdd) -2
i lado 2 gk i -1 T (e o A ARl IS (039 oo gl Jrdd) -3
= I VOIEN g ¥ VN | LA RV 2_‘_}1:\.4
F(N) Dyl B gl el (
A
o ' K=— 1000 N/
3047 T T AX  0.04 o
20 [ 4 1 ! - .
w0l : (4 cm) W ke Ao &laay & il e Jgisall Jodd) (o
L Lo AX( )
> cm
1234 W = ZKAX? = 2 x 1000 X 0.04? = 0.8 ]

Al s ya 8 LdLa) (6 cm) biua Al (g A9l Aa e B LY Alsh oo (2 cm) i) bk ; 3 Jha
(K =100 N/m) ¢ Lale, 3% dolanlly 43 t8a Al Laiudal) dalas DA (A Jgdual) ALY Sl ke La

1, 1 ,
W = ZKAX] = 2 x 100 x 0.02> = 0.02 ]

1, 1 ,
W, = ZKAX] = > x 100 x 0.08 = 0.32 ]

2

2

AW=W,-W; =0.32-0.02=0.3]

-8-




Sl ool g

(m)alis 4; cidle (K =1000 N/m ) 4 88l cli ¢ e ol Sy Jiliall JS&) £ 4 JUa
t OB (5) om ke ( AX ) Adlowe b piliy i) JUaiald
D st (N) 3aa gy AUt Afaaall 3 gl) ke (
F=KAX=1000 x 0.05=50 N
Db (Kg ) Bangy il B ddlaal) ALY laka (@

_F_s50__
Mg 107778
f st ((J) Baa g Abd) Ay Gy Qe o ALY (a Jghual) Jadl) (g
1 2 1 2
W =2 KAX? =2 x 1000 X 0.05% = 1.25 J
598 Jady (A Jila (s ginna s Jid (0 ((6) kg 3L pex @) 5 1 5 Jha
s Jila (S gana . .. . . ..
, abad a6 ghal) dall Jual (80 ) N L laia Jilall (g giucall 451 90
Ao el 5 Snall el s anund) (o ALSIAY) 538 () caale 136 (18 ) m Adlss
37 s aag) oAl g Gl Jaled Jilal)

s 5 oAl Al Al A SR (]
f=%mg=%x6x10=20N
h=dsin©®=18sin37=10.8 m
We =Fd cosO =80 x 18 cos 0 = 1440 J
D pedl )y 0o U Jadd) (o
Wy=-mgh=-6x10x10.8=-648 J
s iy 38 e gl Jrdl) (z
Wi=1fd cosO =20x 18 cos 180 =- 360 J
D Jodaall SN Jrdd) (2
Wr=Wi+Wy+W;=(1440)+ (-648 )+ (-360)=432J




dillallg Jawid! : (2 -1) guyadl

prepmprayery EC
wsya AdUa ) Jeaialadal) (e LgtendS) ) Guibguad| BBl (e Te Ja 08 La (5 gdiua dlada dis ¥
pial (g pocy Al Glal) e e Sadall RN e i gy

(J) Joall s gy dBlal) ulds **

1 5 «ﬁﬁwmioﬁsgwmlﬂ 48 al) 4Bl T
—mv
2 Sl S A8 dllie Aflh S Ao ey acsad) ¢ el Lalg **

KE

-

ial] i § ] WS A aina jlea o @ Ty acad 48 jal) ABUal) b g **
o] s gt G § puidl] ALS (40 S g Lk Qi ¢ jaia acead 48 jal) A8
il o g G953 A8 ) ARl B A Laly dwage Lail Lase LuaS 45 ) A8l +
s g old S all Bl A il (8 aual) de gl A ¥

il S8 A al) ABUal) (8 Calll ) Ao pu JES Ladic **

Jhio | e 335 A ) Bdal) b tiall sl Ae jur 3y 3 Ladie **

V:\/zﬂ 2 Al addiiedd 48 ad) Al AN avad) de ju ciluald **

m

AKE =W B SRl g A ) ABUal) (s Ad5lal

S ) ) ] G il b 5 L) il b 36 gkl il ||yl ikl 508
P A al) Asia B Lanl) (g ghaw amad) 8 5 Jiisal) A LAY 5 gl Aluasa e bl SRl *
Wy = KE; — KE; = AKE

1 2 1 2
WT = E m.Vf - Em.Vi

U Dl Ll gl

Alilan 84S (e i gii o) 38 i Adliwa ol (0 bt B8 (o gia (o By A88) Aoy 4B g2al) 5 1) -1
g ) O B A sy (5 genal) Gl o 838 g
] s g il i (o ) (g B, G

-10 -




: aal) 138 ANS o) | Ldadl) Al o iy o jata aniad A8 pad) 48Ul it ey JiBal) JSED B 1 ] Jla

KE ()
KE = - mv?
12 ! 4
=—XmX
Vz(mz/sl) 2 :lk
m = g

S (A) Ak (e (58 (0 (1 kg) 4SS awa B3 2 2 Jia
Juasl Y1 (5 giual) aa (30°) gl rar el Jila (5 gl
: cuaal, (AB = 4 m) Eua (B) Akaddl) )

(o) . R . . s :
30 B s Bediall o5 o8 gElil Jadd) (|

W=mgh=mg(dsin0)=1x10x (4xsin30)=201J
D 4 ) Al () 538 Laddiiss (B) Adkil) die acad) Aoy (o

1 2 1 2
W= AKE =-mV{ — —mV;

20:%><1><V§—0 = Vg = 632 m/s
b (A dad (20 m/s) Ll Ao (ol ) Ll (A) Ui (10 (200 g) 4SS pusr i3 ;3 Ja
D ), (B) Al sie gl bl ) l<iay)
: (A) die GUaN sie anall 48 o) 48Ul (
KE; = %mViZ = %><0.2><202 = 40]
 amial) Lgakid 3l dblaal) (o
W=AKE=%mV%—%mViZ =0—%><0.2><202= - 40J
W=-mgh = -40 =-02x10xh = h=20m
Lgie s B 138 (2 m/S) A o 488 (33 4k o & At (100 Kg) bre Ll ALy LgaliS da 0 ; 4 JUa
;) (20 m) Al caldd o 2y (1 MfS) Capal g
P Al e Jgdual) Jadd) (
W = AKE = >mV§ —~mV} =-x100 x 12 -2 x 100 x 22 =-150 J
P LS e B S Al g Al al) e 3 gall dpa A B 58 dlaaa (o
W = Fd cos0 = —150 = F x 20 X cos 180 = F=75N
DA Gl Cme Jedwall Jr& (g
W =Fd cos90 =0

=11 -




Ao S il .
i gLl i i ) ey il iy s | ) T

4l ALalsl) ABUaY A6 Aalst) 48Ul L jlaall 4a
iy 59 o 3| uial] ug el | sl il (ol J Gl S| iy )
ookl o1 ko) g dladensidl] gudg (o] o Alaid ddy .
1 £ 1 oo
PE, = C A8 5 PE,= 5K AX? PE, = mgh sl
il digpll cali o) skl ok Guil -1 ] 39 -1 el sl
aaldl gl 9l Aakadl Wladid] -2 | o pb) Somal| G gl yd -2

(Bthaall Al & 4 yal) ddalsl) 48U oaslil) B 4 yall ddalsl) 48U A5 )8al) aag
1 1 "
PE, = 2 C.A6* PE, = EK.Ax2 Osial
aoldl a3l - ol Aol il dolall il - o wwl Jal g2l

il | pibal] § L] ot 9 Gl Jola 1 () Agsall Gl Lgple gy () Jal gall *

N.m/rad? s Jirad?  Sasg Glaagll Agal) alail) casny ) sall anead) dig e s (uldy **

T (30°) 451 Aal ) piua o) I sic (100 N.m/rad?) 45 g ol e i ; Jlia
()

LAl aie &5 pal) A5alS)) A8l Gual

PE, =-CA®? =X 100 x (*2)? =13.7 J 2

¢ [rbwoe
Lol ) J8) ()lSa (o Lgdaliay 45 jlia 1S Adliva jlameal) §ady adli ja (Sa (3 jlasa o 43 jaa cubibid 13) 1
Skl | (ol ] Skt J e 5] il G0 S il g S0 AWkl (el

P f

bl by o A die L) Ay ) i ) 3 gay -2
Aa 2 g S il S (ool et il (S ] Sl 5

F AL B 58 8 gy Jalaal) ) A Gang By Ablusal JSANL grda gall jaald) gl <1 -3
saadl S dS o Ailla (ol Joaui Ll ot pb ! i (S il ) boulS i

oadd] § dunibt o) il | § shidid] Arilaanll LS jal) JA1a Adalsl) ABUal) ALiaf cpa **

Sl o (el Al AL AalS) ABU) ALia) (ya **

s ol ghigd) Y e (g g oie ABUY AialSl) ABUN g g b Sopknd] (pae Y] gl ¥
g0 ha 2 el (s sienal) (598 Laby udbad JIRa (g ghasd ALY ALl ABUY a yall (g gicsal) iad **

i 0. (59§ i) o S A i i i (S 5l B 24l s gional) |
-12 -




 AEY) YAl (2 m) gl o Ao (100 N) 4505 sas g ol U R B %

- O

r/
|
I
|
|

‘ ,-->
.4

- '

-

- —

3aal 9 5 e jaall ad,

Jila o o jaal ad) Eote plu o aall ad)

et ¥ Gl e S Gl T B V3l (

81 05 ol £l (ol il g sl S0 et 3 ¥ il e ) Al ;L Vi (2

APE , = -W

D : Jii) g AlBU) puda gl Bl 3 skl

sl 039 (i Jodeall JRE GugSaa s gbow ABULY gl gl A8 B )
B «W, =- (mghs - mgh;)
* APE = PE; - PE; = mgh¢ - mgh;

« APE = — W,,

i ) Tl sl 53 o ) Ll anandl & 45 aa) 4a 9
il 2 (APEg) J)aaa
e G bt (Wi ) )i

h (m)
Aw
¥
(40)em
*‘Q
L’;.
(50)cm
Y
-

PE; = mgh

el )) iy anuad ABUE)) ASalSY) A8 B sl Jhay JilGall JSY 1 1 Jla

Dl 039 ) L (el g simall ) pa Y mha e

= 400 =mg X2 = mg =200 N

2 (g fial) die de g ga (1 kg) LAk 38 Jilial) JSi) B 2 2 JUia

DAY alal) B A Al ABUal) caual |, (B) Adakll) sic
p(A) Aty jlall 881 5 giaal) ie (]

PE, =mgh, =1x10x0.4=4J
: (B) Aalilly jlall 881 (g ginal) dis (o
PE, =mghg =1X10Xx0= 0

: (C) Adilly Lol L88Y) 5 gisall dic (7
PE;, =mgh¢ =1x10x—-0.5=-51J

-13 -




i Sl | i

ME = KE + PE e 1 il S yd) il oo U Syl dali T

£ 9¢d) aa ASial) Jlaaly plES ) CAlid) Lage  dugli SIS anad! LilSal) ABLY) *

i A al) Bal) 6% Ll S bo s avund! ALY A0l ABUAY) () oS3 U ) ol dic **
oSl o s A al) ABUal) (0S5 Laly g el AdBURY A04lSY) ABUAY () 6S5 s pal) (g gleaal) dis ¥
Do)l g ASiAY) Jlaa) (i AU cliMal) cp i pthaall e ANl Ailud) Ja gladd) gf ciliaiall an ) **

K K P ME
v h h ——*h
Ao g a9 48 jall dBUaY) dus jal) A8l LBULY aua olf 4BUs FRETPEIAT
oY i pal Ny | | Y Gl aad gy | | oY il auad gL Y1

K K P ME
n d d —d
pal) 4TS g 48 ) Al s ) 2 e ASilsall Adal
&YMM&MU @YMM‘EMU dﬁu\jm‘w;\ébdb
b i) pn g4 (14 b iud) adaga e b ) puda ga (e

), ga ¥ ) dsiaY) cle B duaad Jiud 1 (3 m) gL ox (0.15 kg) Welis Aalds cuaiu 3 1 JUia

D gLl paadl wie ALY il gl A8 (
PE;=mgh; =0.15x10x3 =45 ]
D g ga (s (2 M) Ablass Lgda gha 22y Aaldll) Aoy (@
vi =,/2gh =2 X 10 X 2 = 6.32 m/s

DAY i ga Jiud (2 m) e g g die daliill Ailsial) 48U (7

1
W=AKE = mghzimV?—O =

1 1
ME:Esz+mgh:E><O.15><6.322+0.15><10><1:4.5 J

t oYL Lalabaual die Aaliall A€ jal) A8 (2
KE; = PE; = 4.5 ]
t 0L Ll abaual At Aalil) Ao (4

2 KE;
m

VvV =

_ 2><4.5_774
= 7015 ~ /74 m/s

-14 -




dillall ( sbia) &@da 0 (3 -1) guyadl

4 sS g sSaal) aleal) A S g pSLall aluay) 4 Al 4a g
Bagal) il 5 dg diid olasd] Byl il Wiy S ol i ] [ 2
Ay ¢Sy ,s.\.d\ ms.ms.usa PEDA Ay g8 g pSlall il al) 48U 45404 Aas
(U 4dala) 4dua ) ( ME)
S yall dillag guaod! &l ¢owe S yall dillag gudod! &illa gowe iy )
ol | i bt i
U = KEmicro +* PEnmicro ME = KEmacro + PEmacro dpdaly ) AB3al)
e 9y | kS il bl -1 ke 9t § S | S | il -1
el i § et | ey (S| il | -2 dutnd i § y UL | ey S| il | -2 o

il et ol Al it il i (] (S0 M) by Rt il || A g8 g pSnal) Al AL T

oladd| ke puii sl 2 ( PEmicro ) A g8 g Siall dlalsl) ABUal) **

pl.h—ll 5;|ﬁ h)éﬁ:“ 5“' J.-.‘i:‘s ( KEmicro ) :\:‘:‘JS‘“‘JJS:"‘S‘ ;\:‘SJAM :\ELM\ bl

E=ME + U Sl dillall § dundi fid) Gidall ¢ oo D A1) AUl

Al QUL S il T (o St (30 OG0 0 ik A ik ¥ ) D Al £y ¢ 538

AE = AME + AU : 48l aadios 40<)) 43al) A i) il **

f Ol cpad) 8 AURI A0 A8 b sl o el Alalea qiS] **

3&@@&&3%&%‘4%&(\

AU=0 AE = AME
P AL Ailen ABn g B e Adi Bk (o
AME =0 AE = AU

0]

gl eS| M) (9 9 il bl 0 ) ot Jalosid 3 il || gl Y

-15 -




(S 9o ) Jupe i § duSunilSeal | Aillall i : d

(AME = 0) ligiae B3 4SlSal) Aty (1 M<ial) (5 68 Jlaaly **
(AU =0 dagiae  JBI L0 Bl (o
(AE=0) dbgiae  J3 4 48U (¢

48 al) AUl A sl (ugSan (s gl AdalSl) A8 B ) ¢y 6%s A g jeal) Aadaiy) B *

IJ'IZI:::_}I-..E_ . #1580 e SEAY) (5 68 Jlaaly
* AME = 0
* ME:1 - MEf
E, KE, * KE; + PE; = KE¢ + PE;
I {:)
] * PEf - PEl = KEl - KEf
“l « APE = —AKE
P |
KE+PE =ME
b
ah
b=(5)m ¥h
(50)) (50) (100)) "
(75)) (25)) (100)) 2R AER Zh |
V =+/150
h=(0
(100)J (0)J (100)J Oom
V =200 e A

A haghas Jaad & 513 (2 W) 0 (h) gUE) Ao (68 Lesie (100 J) Ay 4Bk ancy **
Yah s g2 (e gl o 068 Latis (25 J) goal 43S a 4B b
Vah s dlue b 098

-16 -




ME = —mv + mgL(1 — cos0) :

il | J§ et |

prrr e

k|

¢ Sl J il AS ja oL ASuilSal) ABUal) SLSIAY) Jlably **

*PE = mgh = mgL(1 — cos 0)

* ME = KE + PE

1
* ME = Emv2 + mgL (1 - cos 0)

r - |
J\Jﬁu‘ﬂb&b}d& 8L§SJ“;»4§‘.\.'\9 EJM\Q\g
il el Al al) i)
oS o = 48 ad) ALk
e oS ko S LB alagl) 4B
Y] A ga Ais = NaY) ddads 0 Li'.'\\‘,.mﬁi.\.b .
? Yé‘y ‘_.“:g N ES . A Aal) 4
( Gy Akadll) ) DALY aud ga g (DY) Aadi)
ME = KE ME = KE + PE ME = PE lea
1 1
ME = EmV2 ME = EmV2 + mgL (1 — COS 9) ME = mgL (1 — COS 9) wm’ aél.h.“
D A cliMal) cp sthaall Ao AN Alud) o gladd) of cilaial) s **
KE PE ME
A 7 N 7 N
> 0 > 0 >0
Jsaiad) Ay gl 39 A8 jall 48U Jiall Ay g) 3y puda gl AU Jaaill &390 9 ASilSal) ABUal)

K 'PE

PE - KE - ME

a

ME
PE

KE

»

JMASJAM Mlhj eaj\ A8

0sh

E(T)

Vo N
/\0/\u

ALY aa o) B g A8 jad) ABUAY) Jols ey JSAN B Al daal) **

p ASilal) ABUY) a9 aa LIS @ jaia dasesy J gl Ay ) 311 s ANy

ME=PE+KE=50+50=100J

=17 -




¥ e hid; dilea (0.2 Kg) W )aie dukai 4TS (e Ciliga Jasesy Jgay 1 1 Jlia
s aa ) RN pudaga (e ATSH g3 a5 (1 m) Adgh daaill JiB 8
1 . ASIAY) Jlabli g ¢y s8ed) (oo g ( 60°) s 12 gdia Tl
: p AN 4Ll & gyl Cpa IS Lgiay A8 (e £ g8 o 2as (]
— +'6(TO 1- ME 2- PE 3- KE

: allaill LSS al) ABUal) a8 ol (<«
1
MEzsz2+mgL(1—cose)=0+0.2><10><1><(1—cos60)=1]

:ﬁﬂ‘éM\QJJJA&m‘kW%‘(G
1
ME; = ME; = PE; + KE; = PE; + KE; = mgL(1-co0s0) + 0 = 0+EmV%

v:\/ZgL(l-cosB):\/2><10><1><(1—cos60)=3.16 m/s
s A4S jal) A8l g ALY aa gl 4B Wadis (5 gl Al Ay gl 3N laBa caal (2
ME = PE +KE = PE+PE = 2PE = 2mgL (1 — cos 0)
1=2x02x10x1x(1—cos0) = 0 =41.4°
s S ad) At g AU aula gl ABUs Wi (g gludii Al A pud) )aka aial (
ME = PE + KE = KE + KE =2KE=2><%mV2

1
1=2><E><0.2><V2 = V=22 m/s

(Siad] 3999 ) Joyho plkai § duSenilSal) dilall Gaia s : Caild

0580 5 S LSl ABUal) B sl B (AE = 0) Jmall aUaill A0S A8 Jada dio **
AME = - AU JSalL Qalaal) gouai g 400 48Ual) 8yl
AU = - W Adadl) sy duddla dills (o Jsay I flo 5 sall AliaV) (s 68 o uildl) Jhl) **
Gl la) e ol &ylsall daya S ) g3 pUB £ 5a le 8 5al SSIAY) (o 5B Co AL Jadl) **
D AiaY) 598 oo gl JRAN (5 glaw J g jna alaS B AIGal) ABUAY) B ) **
AE = AME + AU = 0

*

* AME = — AU
*AU = — W
* AME= —(—=W;) = + Wy = fdcos180 = —fd

-18 -




dilall ( i) Gia pil

U o ROV
LA A ad B Clapad A oS g Ssall A8 al) ABUl) 3y 55 -1
Gl i 42 g g Bt i

. Al giag A0<Y) ABUAY) () o< Allaal) A1 g Jaal) Aadaiy) B -2

DAVERRS — Ll i) guo dillal) dd Jolui ¥ pllai auid

. o8 al el £ 9l g 3 _piual) 3 bl g (2 Y1 (e cilsall J g jaall aUAIN AUS)) ABUAY) Juldall JS&) B -3
I ¥ e )y D (o] J it Ly 5§ ety il (o] J i gl (i | e S il 53

ABgiaa i (S (AN Jilall (s siwall — (5 gtinall ) ca ¢ysSall g g jrall AU A8l al) AUl -4
S ¥ e 3 LD (of] J e W 530 kg i (o) J i el i S i 5

Al Jalal) Aad die Lgia o) ile Dl Jalwa Bac B die oluall B ) o da )3 (1685 -5
|l it 315 D (o) it e 550 Sy il ol g il o ) i)
. Al gl ABUal) A g3 AN il ) 6311 B ) LgiSay CSLAN (pa AdaBlud) olall —6
3 gl 85100 09 Sy A () J G el e S il 3
laal) ol gl (b A aladiady Alial) Ja g JiRal) JSAY) L ¢ el **
laguedl skicil amall sloRll 5yl pa & ya ghiiiylg Allall bylpa ddya ghiiyl ;B 13l
il Sy il (9529 el Gt 6 g ol i Gl T LS e
soRll g S Bl |y dilla (o) duuliliakd| e ol il J ok

iy a5 AlCiaY) e X Ll 4a
(s Jila o ) (oalal Jila el ) S
a3 gisa a3 gisa (E) PIERA]
AE =0 AE =0 (AE) 4d<h A8y b sl
dgiaa 4 43 giaa (ME) 4:85lsal) 48Ual)
ME: # MEs ME; = MEs ME; 5 ME; osu 48all
AME # 0 AME = 0 IS IS al) ABUY Byl
AME = + Wi )
ME; - ME; =fd cos 180 ME; = ME; (AME)
(KEs + PEf) - (KEi + PEj)) = - fd KE: + PEi = KE: + PE;
Wy =2 mgh Wy =+ mgh LS i) ol
Wi = -fd Wi = 0 "
f f (WT)
Wr= Wu+ Ws Wt = W

-19 -




7 (A,B,C ) calal s sinsa piags Jiliall Joilf 3 1 Jla
D
C k=100 N/m | (0:2M) Al (A) Cijlal 335 33 gall Gadll Bba
0.6 m % m@m (0.25Kg) s st 4SS 1) (m) sl 4slal gula g o
A s Gaal, Glanlil) cutd] |3

: (B) Akl die amadl 4oy (i
1 2 1 2 1 2
MEA=MEB$EKX +mghA+EmVA=mghB+EmVB
1 1
§x100x0.22+0+0=0+§><0.25><V§:>VB=4m/s
: (C) il die anpd) Aoy (o
1 1
MEg; = ME. :EmVBZ + mghg =EmVC2 + mgh
1 1
Ex0.25x42+0=E><O.25><VC2+0.25><10><0.6:>VC=2m/s
: (D) Al die 2 yal) (5 gimall o amad) 4l Juay £ ) sl (2

1 1
MEg = ME, = EmVB2 + mghg = EmVDZ + mghp

1
5% 0.25x4% +0=0+0.25x10x hy = hy = 0.8m

(100 g) 4ikis s Jihal) JSall (A uda gall (S) paual) il ; 2 Jlia
ey pulal Jila s giss AB 3 ABC sl o (A) Aaiill (e
(L) Hsb a3 B8 s gienall e (30°) A9l

&us (0.1 N) ssbusd iay) 3 by (il BC A8 (5 gimally
(4 m/s) sl (B) Akl die anad) A8 jou il 13U (Lg) 415k

: AB 32l Jgh ¥ LSSl LUl Bk ¢, g6 paiiad ( |

1 1
ME, = MEg = EmVA2 + mgh, = EmVB2 + mghg

1

0+0.1><10th=ExO.1x42+0:hA=0.8m

d h, d 0.8 16

= — = —=].
AB ™ sin@ AB i m
: BC bl Jsh quual C Ak} sic (i g3l BC lwal) & 5 lua awadl JaSi (@

1 1
ME; — MEg = + W = (EmVCZ +mghc>—(EmVB2 +mghB> = — fdgc
1
(O+0)—(E><0.1><42+0)=—O.1><dBC=>dBC=8m

-20 -




dlall ( slia) Bia (ols wilivadai
o o A o e (Sl (1 d al (5 Kg) 43S a3 3 JUia

(1) Ldle Ulia g (1) JSadly LaS dd 88 pha Jualy coudal Jila (s giua
A
Q Bl o Ulas iy (d ) 45a1)) g aad] (ME) 4Sailall 4Bl
hl o (i  Jilall (s ghnall L) (1 quaal | (2) JSA LS ABC (el
B ¢ | ME,=mgh, +:5mv,
30=5X10XhA+0 = hA=0.6m
ME,, 2) D dilall (s gsall 4l 2o acad) A ju liha (@
ﬂ‘
1
30| 2% MEg = mghg + EmVB2
20 '
| 1
1OKC: 30=0+§x5><VBZ = Vg = 3.46 m/s
0 5 10 d,

DAY had) g aadl (s AN 68 Ik (7
MEC - MEB = + Wf - - deC

0-30 =—fx(10—5) = f=6N

D qaal, palal e Ao (3155 (500 N) Wi 55 ; 4 Jia
: (A) Al xie 5 S ALY au gl) ABUa (
PE; = mgh= 500 x4=2000J
: (B) Ak ) el guay ie 5 81 A s (0
ME, = ME;

1 2 1 2
EmVA + mgh, = EmVB + mghg

0+50x10 X 4=-x50xVZ+0
Vg = 894 m/s

 (C) 4kiti ) Wyl guarg i 38 Ao pui (g
MEA - MEC

1 1
EmVA+mghA:EmVC+mghC
1 2
0+50x10 x 4:EX50XVC+50X10X2

Ve = 6.32 m/s

=21 -




B g il caad oy glial) (e djaly (2 ) kg AALS a1 5 JUia
JSAll Las ((60° ) L ldhe 43415 aluai (F = 14 N ) L )tka
(d=4m) LB ) A 0o dilus puall & a5 138
ual, (f=3 N Asiial 58 (34 mhu o
: B N A Ga Alual) A (F ) 858 ddad gy J gdsall Jad) (

Wr =Fd cos® = 14x4xcos 60 =28 ]
B A Oe bl A () 5581 Land g J gdsall Sl (o

Wi =fdcos® = 3x4xcos180=—-12]
1 B A O Alal) DA aal) AS o A8 B adll (g

AKE =Wy = Wg + W = 28 +(—-12)=16]

;B.\.beugtlcﬂ@

AKE = ( mVB) (mVA)

16=(—x2xVB) ( x2x02>
Vg =16 = 4 m/s
JSAIL LaS Sl dun g 30 8 yilla (10 A 2 (80 kg ) 4dliS e i ; 6 JUa
W laia dgaall de pull Juagd (oY) ha (368 ((ha = 500 m ) gL Ga
4Bal) Bia fase Laxiiess (hg =100 m ) glisyl o B 3= (Ve =2 m/s )
p o) ogd) daglia 3 g8 s J gdual) ) Guaaal (
AME = ME; — ME, = + W;

1 2 1 2
(EmVB + mghB) — (EmVA +mghA) =+ W

1
(E x80x22+80X10x100)—(0 + 80x10x500) = +W;

W; = — 319840 |

d=7500 - 100 =400 m | (48 ) Gads) ) sedl daglia 3 g hauu gia (o
W;=fdcosO

‘0 W; _ —319840 2906 N
"~ dcos180 400 x —1 '

-22 -




aS al) 1 oY Baa gl

ool S a 1 (N Saadl




(Sghdl wiph ) Glagadl s - (1-2) guyadl

—

T=Fxd=Fdsin6

Ta 5 4ll g B4Rl a3

F

)
@

O30 3600 Joi il ol 5550 il ook Bl 63 |

Rel50 Joka § 59l bl (sulid] i idd) Sl (SOt At S ]

oneitt il -3 B9 glyd -2 Bl -1

5580 e gle i gy ) ol gal) **

N.m 3asg claa gl Jgall AU coeny 5 6811 a3 (pully **

r}i\gu,s,me}a k‘.‘

conml| el Bkl — ABLAT) 3329 ARy AaS B ghl) a e **
w51 Aad)) Jady i g A8 4 pard) B Al *

ol ol (A5 481 3al) 03 9WL Jary 2 ) Jpall ) 50 aaing **

g diglao - dady ghide - amdlydl 1 Ol aJe Ao Aalead) B (pa ¥

E pn,.;-ju&

Ologadl okl (o] i gkl § BOAM pipk (o] it 0URNEIG DI o6 O] Sl Bl

Boill ki Aol () g1yl joa0 o dilid]

e}ﬂ‘ 8\)3

¢ Cuaaal) 83 aa € S )y 90 ade Al plika o 1 Jilial) JSAY) B *
5] gl ¢33 Jodag aguwes Boill Gi (3 ) ghadll

magaad] boil] oLl sa 5l a3 i ZUY Asiiud ol g il 5 58 £1 A Lenilly 3 gl ol =

i) L) Sactd T

ISl QJGG s

delud) o ie e

add) ) ) 94

Zokall g daieal| (ol (S0 guini i gl ] (b (S0 6uns dadall 4ty 3 6l 2 e ola
i 0 bt 5ol ae (i) Bk
398l aJe Jadl) 4 Al 4
T=Fxd w=Fd dgba dadiiocal) 48Yal)
oReind ldas 4l £ g
Comcn (o Gl g 5
N.m (J) Jeall ) Baa g

-24 -




i Sohi ickang 1953yl 045l D LR el

P AT gl gl Cua da g W) G gaady Gl 1 JilBal) JSA) A
s Ao ga W) QS cplilal) Jady 13 (1
S A 0 e Al (ood ekt i H19 ] Al (ool el Jiid
p sl ) gal) OIS (BRant Ay g pudall Ja gyl (A La (2
YT=0 o= poyadl dbaso
(00N : padl alad) ¢ ) GBaadl 4y 5 ) JagHdl) 2 L (g
SF=0 sie-bisllgeilialany YT=0 o= pgmalldkaso
pad) S8 g € el Gy 3 2 G5l JA (2
0190 it I 92 il - ¥
s As bl g lis (uSe agall g uall £ sanall g dslual) o lie slai) ga pgall (s uall £ ganall (h ABMal) La (2
YTy = DTpcy g
s acall o 5 A5 568 aga g ad ML B AN aje alael) Cla 2aa (4
ool yoa0 S3led deddl -1
Bodll 153 s3lgd bedll -2
Olo9ad) soad i S9dd| -3

= (1.5)m (3)m

(300N

el Sl ¥ o] dlddo (19S5 090 g prdd) ()93 e

el Sokmii o] Ao (9SS pddl ok Y Ladie **

¢ Guad) 83 aa, Yol bl e Ja s S A aaa 3 Daldd ¥

W & e

(B) (A)
F

B

ﬁﬂ

2 Sl 501 0369 3931 3020 ($3105 Bohll G 90 ¥ el 1 (A) JS& *
2l Sk 50 pp69 Boidl £1)3 5310 B9l G 9 ¥ wiball 1 (B) JS

e St 5081 0359 (1391 39t i 501 G 19 ¥ wibdl 1 (C) JS& **
2l okt A Dol 069 DOl E1)d ouls i guins D91 G H9ut wibadl [ (D) JS **

=25 =




(Ogldl iy ) Ylygadl pvs il .
i Soki | (50! ] 50 PO Ao Db 98 Sl Gugd B aeal) J&5 38 ya

Q)

) S aa daay fila
p gl Las acadl Alalal) dalusall 7 A JEI 38 0 pliga 2529 XS -1
s ailall liadle dliasd Las g bl g cull g dliand dlaslal Guali off clgla 13)
] 1399 el 0| 056 309 il il | el

D AN LaS LB 35S o aa adlica i o Adali e a5 S S is ) -2
o] 006 2009 0 emimniel ol 42 3 5| o ek

D Ol LaS L8 S ja (8 ol LIS 3 pa (il pdl) 5 8 8 2 -3
S0kl iy 2909 enimimninl durldd § ol 199 45y 5| ol pieie
Dl L Y

. . Agaia dpaS ) 1
-‘-; — T=F x d seidl glyd 9 oill i olaid] i il ol il
. BRI lala i o 5 3 gl el Badatia b o guaal) (Say -2
T=Fdsin® seill ¢y Jok widid g 59dl ¢339 5l (osdiiind Coei el ol i e | it
o Uk aladiul A gala b iy -3
FXd Sl dddl dadlidl g9Sig miee 80ll o o5 (billig i 5981 ¢150 Jolo Gd
il dadd e jlesss Gl ALy gha £1)3 cld dplia 48 e ariiud -4
 BmS Bodua dy el Al gha Lae aladiad o 3L o
Ll ) ) Jaal e e die ALy gha £1 43 13 Uik aladiad gl
. ABlala die 39 gall Glgal Hsaa (8 dad) diphl) aie Gl Gl gl
T=F X d ] bl bl 6Sig Jal ad> Jiuig 59l 036 oMy 061 2153 Job i oS
s gy T le dgle 3 el 58l Jae bl 5% Latie bl acadl O35 5 Jsu Y -5
oA CuilS Laga 0 gal) ey pal By dgle ANy Jia 4 2 Gl gl iSay Y
T=Fdsingd =0 o seill s gosu Jhalg (d = 0 ) i 9l ¢l3 Joba ¥

T

B S £ 1A L3l sa Bl Jas Bad (58 Latie ol gall AN psad) 5 o s Y -6
T=Fdsin0 = 0 i ok 56ill ¢1529 5oddl bimind o uidlnll &

C s gl L3l ga 858N Jas bad (19 Ladie ) pall JiBN sl 03 of L9n Y -7
o] 1399 DUl i (§ el &0 Bl S B2

L ALES 38 pa Jea Galaal) aadl g8l o)) Gigan -8
2 S il (5 5 0k ddlal] B0k 096 e

-26 -




b0l 36 ol il

Fa=200N

F3=60N

(100 cm) Ll sh dusilaia (gl ; 1 JUia
g8 3 Lgle i (60 N) Ll
:dhd\uisejjdﬁﬂmu%\(i

Dbl Ol g9 ol il (o

F2=20N

F1=30N

T1=F1disin©:1=30x1xsin(0)=0N.m

7= F2d2sin ©2=20x 0.9 x sin (30) =+ 9 N.m

3= F3d3sin ©3=-60x 0.5 x sin (90 ) =-30 N.m

T4= F4dssin ©4=200x 0 x sin (30 )=0 N.m

Tr=T1+tT+13+t174=0+9+(-30)+0=-21 N.m

) i ylis 3e0 Glid| Gl y90 Ol

(100 N ) W59 (6 m ) Ldsh duilaia ) cpa (Gl 1 2 Jlia

B A

e
100N [}

-
I

(B)s(2m) iaiia g g (A) o cale 138 (puadd Lelasy
p Laga JS dlaay o3 (oY qual | (3 m ) Wialia (8 2y

Tew = TA.CW

Fada = Fpds

Fax2=(100-FA,)x3

FA=60N Fg=40N

) B Gle cula (il oAbl saaly siiey (40) N 43549 (8) m 4sh (wilatia Axa Glu ;3 JUia

- Glral) JEY o ol Adaki day Ganea) L) Guadall) ¢ 331 138 (40) N o 8 (85 Alilgd

+— fm ——

Iq— 4m —hé"h‘dl&]

40 N 40 N
1m 0.5m 0.5m
(0]

10 Kg

Tew = TA.CW
Fidi1 = Fad2

40 x (4 -d2) =40 x d2 d2=2m

: (C) Akl vie AN ual | H9a Y a8 JSAL ; 4 Ja
Tew = TA.CW
F3d3; = Fid; + F2d:
m3gds = migd; + magd:

(mx1)=(10x0.5)+(4x1) m =9 Kg

-27 -




(6) m Ldsh duilaia Glu Jiay glaal) JS 1 5 JUia

"ﬁ Jdl (i gh Lgb fisis Jala e 3855 (100 ) N Wiy
g

_ C O A B ol g Adggaa F2 F1=(400)N
Fp =7 sl w Fi=400 N
Sl 3

: (F1) 358U o) 98l aje qaaanl (1
T1=Fi1disin ©=-400x4 xsin (90 )=-1600 N.m

: (F2) 358 Jlita il (@
Tew = TA.CW

Wd; + Fid; = Fad»
(100x1)+(400x4)=F,x2 F,=850 N
L) 15l U (59 on I 3580 o6 Jia can) (12 6 I

% (1.5)m (3)m

S (s Jlaals Jiial) Sl A i gall s Jliall g gl e
T1=F1disin © =600 x 1.5 x sin 90 = 900 N.m

(300N

72=F2d2sin© = - 300 x3 xsin90 = - 900 N.m
e o959 Uinay Audlad) SUEY s Jualli O iy (A1) Adlal) Gaanf (o
O Al 8 alaill g (1400 N ) BUEN ¢ (s sbea Lanie g jlial) - oll) 5l

Tew = TAew

Fid: sin 90 = F:d;sin 90

900 =400 x d: d2= 2.25m

1 om gsben @bl g e JS 22 em g b Al Bl 1 JilBall Jodl) B 7 JUa

L) O 93 olad) aaa g SIS gaa 08 dis (gl o e Aana il caal

HEEEEEEREEEEEEEN
L

(3U)kg

[]
|

(90)kg

L[]

2T=TAcw + Tew = Fidisin 90 + Fad;sin 90

B-Yt=(300x0.15xsin 90 ) + (- 900 x 0.05x sin 90 )=(45) + (-45) = 0 N.m

0 Sok P id| dhdo GE i 6 39w ¥ Gl
C->t=(300x0.05xsin90)+(-900x0.15xsin90 )=(15) + (-135) = -120 N.m
el 3k (Sl 09l ke (¥ | i o0 59l Sl
D->1t=(300x0.17xsin 90 )+ (-900 x 0.03 xsin90 )=(51) + (-27) = 24 N.m
0 i (SOt (0| el 8 | g S 39t e

-28 -




19a3dl pys

019 Joouk 12 Lol el § DLl (oS bteind § (i )| G § Il (P el okt (i

C =17;+7%;

ORI (S § (o0 § et i 035 W0 D gl a e T

-

C =Fsxd i g | il (3 (i gll] ] It i Sl gl
G\J.UY‘ ejﬁ 3335\ ajﬁ Z\.ULM\ 4da 9
i | e ot | il | G591 39009 5ol et ikl | g3 Jsh

p Lagdin 493 gand) ABLically (4 gBY) (gaaf lala G pia Juala (g glewy ) g3 Y1 a0 **

-~

=3 *6:?1+:E2:F)Xd1+FXdZ

i ol el utgutd| G| -2 wigdd] Saa) ylade -1 1 E)sa Y e Lgale Bl AN Jal gadl ¥
AN san) 3o o (5 st Abaaliag yay s J9a O JilB pes A iady o) ) gD aJe *H

iy 20 - Joed |Gl il 5ol i - B e | 29 - Dk et 1 19 (Ao ClBdail) (g

=
LN

k|

Q)

F b W e
L oS ol i asld Al i aladiia dis B0 ) B A gg -1
C=Fxd S el Belid) oSy Ji Bod Jimd § 219 3% P Sl § 219953 9 Joko el o

Cdale g Bas g 598 AALAS L) (e af Ll A1) o Jary 7190 Y i )5S Jial puaal) il Lk -2
Gl ) B9l duniSlad Juo lguall St 3 59 99 od

Lol A (pfialialia g ol ) g (i g Bl i g J o 1 ugall AN anead) S of 0B Y -3
o] 1399 entmtmninl 199 055 el b 2219 Juiub lad Lokl G QG| 3

s ) 83 e Siday Jala

Al Jas hd Lagd Gud g olai¥ly lialiaia g jlabally ¢y shudia (138 4gle i35 Lasis auead -1
399 pus| 1 iaal)
295 ] St 2190331 s agagd 1 )
-29 -




Aol oplabiatia g 1 laka (il glucia Gl 931 il cialt aad) ady Lesic -2
29 ¥ il 1 Gu2al)
el Sl ] (5ol 50k 219033 o6 o & 1 el

(7 mm) o) 3 A Gy i) diall (i pase g (3 cm) Adada b clda ;1 b
sl glatia (G g ) A gy Acdaia (& NG Al g add 7ol (B (S al) il andi
Dol slal) (B ¢piuslaiag (49 N) Jhaial)
D diall pada B Sl @) e W) ade (|
C=Fxd=49x0.03=1.47 N.m
2 4SS 3 pal) S ) e ) g3 AN B AN laka (@
C=Fxd 1.47=F x 0.007

F=210N
D5 o ()l LG Apdd Bl o 01 AE (50 N) Legia JS dad (il gludia (g8 : 2 JUia
. (20 cm) L sh Lghuaiia 8
Cosaa dga et Lgdna g B kel (B i5all Z) g2 W) aje Jhaa qual (
C=Fd=50x0.2=10 N.m
B eaa Jea e Vg B plaal) ¢35 (ST Jad 3l (@

olaidly dwiSkaag 10 N.m o lai s i 21903k yitei

- (F1=F2=20 N) 8all & (i glaaia (8 S350 1 JSA) A 2 3 Juia
%o o s0cm o] | W4iaiia A (0) Akl Jga O gall AL duilaia g dakiiia Agisra (Gl o
° > t el | (50 oM ) (s sbad Whaatia ) (Sadl sk (he ALl
. : Glaal) e i oo S a3 ( |
71 = Fidisine=-20x05xsin30 = -5 N.m
72 = Fod2sine=-20x05xsin30 = - 5 N.m
D) o sl Z1 s Y a s (o
C =Fdsine=-20x1xsin30 = - 10 N.m
C=11+7 =(-5)+(-5)=-10 N.m sl Ja

DY Al e Glud) Ja miiid (g
e Sokad ¥ S0l o6 dhado o] 9 Gluidl S 21003 06 0D 0d o] i 30 39t Gl

=30 -




il sl (el youaill : (2 - 2) guyadl

o) g.‘nlj\ Jgadll Q,S\SS\ Jguadl) 45\l da g
9l S 3 () ] i) 0 Qi | ud] S g (il il 0§ i iy el
399 45y wlad Sy aual) A8 ja £ 4
89 08 bea prd) s 83 o pllaal)
kg . m? Kg Oakidl) Bas g
il i -1 il S -1
Olsoad) j9a0 b alisdl i -2 Lele G gy A Jal gl
Aol ol 069 ommid] JSuii -3

ol 39l (ol sguaid] 3133 O ) 93ag avad) ALy ABlisal) cild) ) Lals **
Aaa ) Ao Gl sl A g G A3 AR )5 ale¥) ) ailial G lald g i **

¢ Sl 088 O sl el (o (B A jh sl (e dlagy )i die g Abaiia b Al e

it (gl 9l (il yguid] Y i (0 | Wl

Baall) £1,8) o3 Josdl pdaa | Alighal) £1,8 o3 Jgrundl e A5l da
Jil Py 1Al A ) guadl)
il Sl S ata sl Alie
sl Jil 430 99 s U] dlie yu 304 )
Sl sl A ) 9l AS Al Al pgas
S| ] 4l 590 oL} Adldy) dyilsa)

—Qi—

)"“I;hﬁj

Q

p b W e

P IS A AU A L8 4d) 90 axe g AV Al A acad) o) g4 -1

391 SRy (onilygdl (ouild gl Ji 1 (A 5N Al

1390 ity ou 9| (i sguad] afa D) Alad)
A il g g ALY Lagh GUSH ) Gn o8 M Al () gal) (I ) guciil) (I 8 lias ¥ -2

. LagaliS 38 par pa sgaa Jga Ol A8 gaa s LAY g Alawan Lagia Baal g Sl
09l R0 Joi boneid S el | ol 0u V|

. (shal) dagd ) Alaall iy all A geadl) (ha siaal el g Al ) gal) A ) sacil) -3
U9l 100 (e et i @ | S ol

-31-




oS Lagulh die iR g alaY) ) clash &y ey g sl dile Jgu -4
onil 39 ol s udidl ips Jig G130l 000 (o bS] et it
- skl Jpaid) & jad e JiS) ClA) g alaY) ) & ay sualll Jgaid) -5
Jrolall Joduill (o0 Jil (5uil 93 (ol st ol yedtl] S| i
Cro B As juy At g J A g aladll g J il g bl 3N Jia Ay ghall o) 681 c)d ) gaadl g (i) -6
LRl gl o) R8N i B yhaall §gaAd) Fia B ] adf gl cild cili) guad)
) i gt i) (9l gl s Gl Jitg 391 300 o i) il St B | ol i e g
ALy gh Las an clasay g AJ1 30 (o et duy day gl o @ jatal) ol slgad) -7
duill) el B2l O y9ud) UG (el 39 (il D ygul i (o

@D
‘s : . s ] e s 3 gal) Jgaall 4 las
I w [ 39l (uifadl | i 090 ol LA e e
il | 52 g JW) sonall 1600 900 JOR (ol 9] (ouild 3 el i 09 “AU ( oo st i )
I =1+ md? il 55 et 31 y0ntell (3100 300 ST ek (ouil 9] (ol youadil]  JiaS (1)
I i 5 i S y9l ek guil g (ouilid] yguaidl] S (To )
.-'"Fd-__ IO -
/ . \\“\ pial] WliS Jia3 (m)
-'LI f_i".i- "-n:
N ol 31041 59al1g gl Ji 55 po JL1 590l G ikatt] S5 ()
e
d

dold OB0
N\

A el Ba33a 43S 5 5 ually () 31530 I gl 1
L s Jgaa 008 U acal) JA Lgds A1) £ 5 635 Ladie JBT ()98 amadl 1) 9al) I ) gualll 2
o9l saa oo ey anead) JA Lgud ATSH £ 55 Ladie ] (198 paaal] (1) 9al) (AIA ) gucl) -3

 Lgdhl aaly say jsaa Jga i Laaie Ada JBI LSS 3 e Joa g Luand (1 gal) (IR ) gucil) -4
(1=10) & Aaga 43S pur -5
(I=Ty) by (d=0) L alsi JS e a3 ss3a dsa L2 pesd -6

(I=md?) Ay (To=0) & ddail b ity -7

(I=Tp) s (d=0) g jaia o g axhy 598 aud -8

=32 -




el 190 (gl yguaid! il

| |
> m > 2
Io=0 Io=0 > d
AL g Al gal) A gacl) 2301 a9 (59l A gut)
4kt JIS 3l Glusdl Jsaa ¢e Akl Atig)
d? Jiay duall m dia dadl
R Qﬁ'ﬁ&uﬂ}d\emgb\gmuﬂlﬂJﬂ\w\:1‘_}1.:&
% : : 1o

W sk ialy (M = 5 kg)

™
—-. W ——
=
|
| —
| O

Baal gl AL puitilaia Laall e

(m =2 kg) Wi Las Aok e (fida (r=5cm)
295 (2 M) g hud (i SN ALS (g 38 0 (o Alual) L Led ghag

s DM G Lale Luaalt Jau gl) Ay jay (g2 98 s Jgn pUAIY

Db Wie JS U8 38 par sy ssaa g AN alual) e JS A1l A ) guall

1 5
(Lo =7ml” ) bl dpuilyy (1

L=2-(2%0.05=19 m

2
I, =1, = I, + md* =§mr2+md2

2 .
==mr’ ) 58l Ayl

Osphere 5

11:12:E><5><0.052+5><12z5 Kg.m?
5

1
I; = Iy + md* = EmL2 + md?

1
I3=-—-%X2%X1.92+2x0=0.6 Kg.m?

12

Ir =1, +1,+I3=5+5+0.6 =10.6 Kg.m?

=33 -




D diiall Joil A 2 Ja
(o Alaga LgiliS g (65 Cm) L sha Luand (1) sl (AN ) guall uan) (
(TIo =MR?) o Wale g sk aa) Jga )99 (0.3 Kg) Le JS (pfiahals (pilicy
I, = Iy + md* = MR? + md?
I, =0+0.3 X 0.65% = 0.126 Kg.m?
Ir=1;+1I,+13=0.126 + 0 + 0 = 0.126 Kg.m?

&

(65) cm

A
L

| 2 B g P T B N RO

:L@E}fdp)ﬁﬁuabww‘gb}mgim\wi ) (e

11=IZ=IO+md2=MR2+md2

_““f:

0.65_, )
< ) >
(65) em Iy =1; + I, + I3 = 0.03 + 0.03 + 0 = 0.06 Kg.m?

(@) dasiig (1) Al om 0B (g

S 55 it 0l 3000 JOR 30t bo ek e S| i plal] (ouls 300 JO 190 b0 ek KR (oui 59 (5l M) 5]

(20 kg.m?) WAk 3S jar a1 s9aa Joa (Aosall (I Wl (4 kg) G385 (1 M) Ledsh Las 1 3 Jbe
: Ldob aaly e s Jga i Ladie Lanll ) all I ) gl Guaa (
1
1=10+md2=20+4x(5)2=21 Kg.m?
s ghailey o jsaa Joa s Ladie Lanll 1) sal) A1 ) galll a2

=1+ md?=20+4x0=20 Kg.m?
(Io="%MR?) cuag jiaia oz aiiy (20 cm) ki (3 kg) Lalis Liaas 4l ghal ; 4 Jba

D Posdl) S gualll aial

1 1
l:IO+md2:EMR2+md2:Ex3x0.12+0:0.015 Kg.m?

-34 -




as all 1 AgY Baa gl

i) 4S al) dgaS = G Juadll




S 19 4yl et 1 (1 -3 ) guyadl

dabadl) A< jal) duag duladl) A< jal) 48Ua A5 jal) Aa g
PP PORNTIEEY PO~ S il i it (S Sl
0l i A i Sl 61 | 2] 0 A b s Sl .
P=m.V KE=%m.V2 Gl
kg.m/s J = kg.m%/s? Ol Baa g
i | | - i} el ddadl] a5 il - genid] GliS Jal gad)
AP =1 gaadl AKE = W Jauidl Lgd Ll
ETINTRVRE Juoo ! dautyd alayi (iall e puad) 345

2mis Ay peall Al Lasie A5 a 4Bl jfoka ga (M) ASES aead A ald) ApaS ok (5 gludiy **
Rl &6 gaad] LT (i Ll dRadeo AzaS AS al) dgas **
¢ 13kal g L) Jguw Laga () (ilida (pfie pouy () paaadi g L ATISH Lagd (s Jlan **
Sl s | 3 B laead)
i Ll (il yguid o) S LY dundai] 35y oS T el
¢ 13l g L) Jgas Lagia () A pual) (udly O s g ALK (A (i8N8R (s Slann **
Jidl) Al il 8kl
i Wl (ol guid] 9] il LAY dunkaibl] 5yl oS 1 il
¢ 13l AS Al dpas (udi Lagd (19S50 o ALISY (8 (pilita Cpacad (Say **
| 5 ot i Vi | i £ il

Srasidic Py =my.v; = 1x10 = 10kg. m/s < P, = m,.v, = 2x5 = 10 kg. m/s

@ .V s dasal) B (M ) ALK AS a) £ Ao ) (gaia af **
» P

i | JASl 3 yl) ol (o) ggand) (s gbud Al AS o) Apas (8 Apdalti JIS B0 (e Liliga pllid
il | ol guhi ANl Lo Juala (5 5bud Anidi slal) Lagd P, 3 B; (¢aie Alana **

) aaid ) ol gubi ALY Lokl Juala (5 b SaTVl (puSlaia B, 9 Pp (e Alasa **

-36 -




AL | e o sl o 39 ke s sl

) 032 biph) bedd -1 1 B R ad Lgde B iy ) Jal gl -1

—
Il
el

N.S Bas g culasgll dgal) alail) Coay adall (puldy -2

Byphl Bohdl oladl Lgly Adaio A adal) -3

S AS Al AgaS 3 Ll OIS S cpme aain o gl laia ¢S LalS 4

Jiwd| Jia (AalJY) — 348 ) Aade caddaluwall -5

Goas gaadl Jidi (e —3gdll) Aaia caddaluall -6

Mgl Al 30 8 58N B Audadl) 45 pal) dueS B Y (g gbe La Al Baa B pei o adal) ke -7

Mg i3 3 50N B il iSaall Al B il (g glew e Auia B B Jgdual) JRdd) laka -8

‘ s Ae ) Gy (uSlaal) SLaY) B Jailad) cpe X5 (V) Lghis e B S 1 JSAN) A R
‘ -2my e S ASja dpaS (A il

Vi=+V , Vi =-V  O¥ 1 sdil) 2

AP =m.AV=m(V;-V;) =m ( -V —(V))=—-2mV

:SJJJMM(v)kﬂm%JSM;\SJaﬂJAQM:M\gi il

2MV : ssbew b9 Chal DA e.u@i\ slaliy 9533‘ g.\.“ -1

Vi=-V , Vi =+V N el 22
v| Al=m.AV=m(V;-Vj) =m (V- (-V) = 2mV
F ¢ oM 2t cpa ady LA 208 5 S B Eiday 13la g ] *FE
1 i o gk ot (] Byl ok o Y ]y (20 DO 318
o] 6l | A guis S §
y _ Mﬂﬂ|“&ﬁpﬁ@éﬁi|ﬁ!gﬂ|aﬂmlsﬂ|ﬂ 5 ) o yin T
B ikl | B9l aacil Sl

+ La AN g i) Aluana g glow cpa 3l Apailly A8 jal) Aas (gia **

Zﬁ‘ . AV AP
—m.a—mAt_ At

-37 -




phadly 45 yall ineS pili

[ Dl Ll g

. JB a8l B g8 LA s (A ) Al
Jolal o) b ouet 5l S (gl ¥

i gl B9d (g
Lia (B) oSl @) B8 A s (B ) Al -2

! iiE *i il 205 b ol 45y oS G i G
iy m | s J'ﬂﬁ &u| sﬁ duu.g

. Agaia 43aS adal) -3
F oAt s ( ibhl] ) ) aidis oS b ( B0l ) it e ol il Sl (S gl i

—
Il

. Agatie 4paS Apbdl) A< ) das 4

=M.V e (i) ) edd oS (Rl 6 gued] ) Rt e | el (SOt LR
. Laila 5 jisal) 5 g8l olad) 41 adul) -5

T=F At s aiods oS il 0 g

. Laila dgatial) do ) olad) 41 48 al) d0aS -6

P=m.V s dddds b aisll ¥
_O@Y\%&JJ\M‘@G&SH&M‘MPé‘gmﬁm‘kﬂ\aﬂaﬁsg’éﬂ‘-7
AP = m . AV = 0 yio ot giadlg s ol 59il1g adanil] (Jidlig i (Sl ] 46 ] (3 pnil 3

oL Bpitia g )akal) A5l Ay ¢ paiall aciall jhia (g gloa ¥ Aghadl) AS A Lpa B i) -8
AP =m.AV £ 0 sl S  yi i) Jdlig bgid) pick (Jfdbig ekl i i | | i 5

=l

o iag Ay Al 216 (e de gaa ey O AN e iy <O

F =AA—': chal Bgd il 31y Ji 45yl oS (b il 03 o
A (bl o bghad) ¢ Ll 8 Lpdid (a5l e Jagiud) 10

o AP T T

From ol sl oS gl 890 il 19509 il (0 b s 45l ey el 5

L Aadin) Baluy o dbgiu Al 8 Al Sl Ada (il o by Ladie ala) S o il 8 g8 11
= AP

F o= ikl gl Sl il 56i i 09549 il 0 f sy 35 ) ey il
o Ohal Jilea g€ @l ) J203 Al ga bS] 2529 <12

Fo= 20 Gl el o g 55 sl i il i Xl 30 B3l et
. adbail) oL Y oY) and ASAl Ata B Calll &)l il A Adaladl) cileldal) 13
Foo= 20 iad ogi g s 56l iomS f pl] 0 o

-38 -




P A clBMal) cp sthall Ao AN Ailud) o gladd) o) ciliaial) s **

F At A\ m
5 jizall 55l 5 adal) ol g adal de ) Aatia g A4S all 4uas i) ALIS g A4S o) das
F At Av m
AS ) dpaS Byl A al) dpas B At A ) dpaS Byl A al) dgas B i)
55 sall 55801 g A Gl de ) Aaia b il pesd) ALiS 9
A
> 1 > t » A t
W i ey B i5all 8 48l Jan gia W il (19 8 Agall 858 W il (139 8 gall 854
adal) oL pdd 3 St e S e adal) el die
P P P P
t
el (a3 9 A8 jal) dpas et (a3 9 AS jal) Agas pad el g AS jal) dpas ] (a3l g A8 o) dpas
Aaiie & shld Alasy ety | Al ghis Alyay o oy | Laliite 8 p s Aoy & ey | Laliiie s Alany &8y

Pa

—t

e a3l g AS Al dgas
Al Ao oy &l Ty

oY) 4S5 (30 km/s) W dia 4ad de yoyy (uadd) Jga g2 ) s 1 1 Jla
. (6 x 10%* kg) s

;o) ALS 38 jal S pad) LpaS cann) (

P=m.V=6x 102 x30000 =18 x 10 2 Kg.m/s

¢ e Julad e € A g 45 jal) dpaS Ja (o

Olsoad) skl g yE1 Olalil skl el A3 G0 b

-39 -




Shadlg &S yall dumtS (ool il
St olatls (vi = 4.5 m/s) 5kl Aui) Ao pudly jlang adhaua (1500 kg) oS 8 b ; 2 Jbia
t ) | Caall oladly (ve = 1.5 m/s) dilgdl) A pudly asbail) any S5 53 g
D adlall) (e (LELY adall (
I=m.AV=m(V;-V;) =1500 x {15 - (-4.5)} = 9000 N.S
: (F =180000 N) (o 5kl o 4l gdsall 3 i) Jowu gia (S 13) . palualll (o) (<
At—l _ 000 =0.05 S
‘ ~F 180000 .
L SiaY) 5 b b b ) mhaa 08 (10 M) B ¢ sSad) ¢ (2 Kg) Walis 58 e ; 3 Jla
t o2 ) e Lalabaaal Ad3al § <)) Ae s caaa (|

1 1
ME; = ME; = EmVi2 + mgh; = EmV% + mgh

0+2><10><10=%><2><Vf2+0 > Vi=14 m/s
D BN ASAY A adal) caa) | (2 MS) A e (2 Y daw (e B S i) 1Y) (@
I=m.AV=m(V;-V;)=2 x{(2)-(-149)} = 32 NS
(8 M/s) (M 450 o Cusalidilh 435 5 8 40d & 51 (10 M) 4 suss (4 k) A4S anix 1 aTy ;4 Jla
el (2 8) oulia e DA Aaladl il (94
¢ Al A jad) das (
Pi=mvi=4x10=40 kg.m/s
Al AS Al dgas (2
Pr=m vi=4 x 8§ =32 Kg.m/s
:ymg\ﬂﬁiéﬁtchﬂ(c
I=AP =Pr-Pi=32-40=- 8 Kg.m/s
: 5isall B gl Jau gia jldha (3
I=F.At -8=Fx2 F=-4N

D an) | (3 Kg) ALS (Sl pun Ao alUiTIL 5 ke 98 S 5 Jia
D el AS 2 daS B i) laka (|

AP=1=1 8l x gl ¥ =1 x0.5x 84 =21 N.S
D) Ao i A il ke (o

AP =m.AV 21=3x AV AV =T m/s

F(N)

> t (s)

-40 -




D) | (2 kg) AGLS ¢St a5 AN Al anplly Jlal o e 368 1 6 K

F(N) : A e JS 4lgd die adal) (1
4" w2l X Jshall = Jabaiaead) Al = adul)
- L=4x4=16 N.S
= - . - - - . Io=4x-2=-8 N.S
B | I3=2x2=4 N.S
s ASY 358l ads (o
Ir=Li+L+1:=16+(- 8) +4 =12 N.S
Ayl ) AN g dis sl Aoy (2
Li=m.AV=m(V:-V;) 16=2(Vi-0) Vi=8 m/s
D ol Bae Algs die amad) Aoy (2
Li=m.AV=m(V;:-Vi) 12=2(Vi-0) Vi=6m/s
p oSl Sae Algd A A ) ABUal) (-
KE=%mV?=%x2x(6)>=36J
P (Kg.m/s) pead AS Al dpaS (B pail) G JSANLG i gall bl A 2 7 Jla

p dlalal (Al JISEY) Cpa JSE IS (B anaad) oldlE 54l adal) (|

40
\ I, =AP =P; - P;=20-40 = — 20 N.S
20 f-- -2

i L =AP =P;-P;=20-10 = 10 N.S

5 tls) A8 Aty (150 9 ) U i &6 o By 3y s : 8 i
P (Kg.m/s) p Aabadl) aal) de s ua) (30 kg.m/s ) L laka
20 KE = Loz = L _ 1 P
—EmV—zmeXV—ZX XV
10 150 = % x30xV = v=10 m/s

-41 -




ko dbuaidl § 4 yal dwoS &aia : (2 - 3 guyadl

Cale¥) gl o e (A) DSl 52 ol 58 gL o **

i gui 4S5 gl Byl o oy S i | B 5
—— adliailt ag : palal) day (S A8 ApaSt iang 1ia (o

V. =0 . .
£ e pdbaat! W gai & ot g Agilia (B) 4S_jada 5 S
s adliail) day Sl AS At diaay 1ita (
m m,

( Pk ) Sy Bl i ahad diSleall 5,5l S il dweS

(B) .yl (R i guid| 45 gl oS 51| (& SOl (A) 8 | Lislmtinl| (gl 45y ol il (z

a-fswmwa@wlgm-uwwsmlw[ S o) S £l ¢y t8 T

B:uswass!
LB ed) A ja AaS A ) s Gaaad Y ALY sdal) o (gl Led aleY) 3 jlead) dada cund 13) -1

aladl) g anead) B8 fige dsa A 0 g8 259 (B V) ASjal) dpaS (B s Gaay Y
20 Rkiang it S JSalt (ool e il s il (59 (o 851 Bl i
. dymall alail b 403 glhace d0aS (A AS Al daS -2

ZF i == 0 sheall dighuio pliaddl & 5mod! dud il boidl dhaae o
L AS jal) AaS pliy Chals uh\ d’.'uﬁ p sl Jladil g el jlanad) adbiaiy ) A o lady) Bl -3
ZFext E =0 il dighasd ol 5 yiph! dued skl boill duano ¥

LA jal) AaS oy adny Ciuathy sl ol AS jaia § b o diKia) 38 5 Ladic -4

35 | S e (oflilllg g o | 0 3
LA Al s oLy adey Ciualhy sl 4 yilal) 4S Al -5

S | oS gl (oflilllg g 6 g D)
LRl ) ol ala¥l ) il GRS A Le ALS A ey Jaalg S s B AaY ) e QS o gl **
Skt ol (§ dipd gt Bads 1ta (

2 (Sl 35yl oS kg § i ph ouil] Sy et (Sl i 2L ounihl] 5y e T IS Hia (i
D ;gmu\ﬁJ\kﬂT

e Gl alid] § Al S pal| oS fada : Cilindi aaf ALY Uaf die aduaal) 21 ) *¥

B A lRmaSlaig AR ) adaal) AN B8 gol ala¥) ) Lgadal AGNAY & S ) B gAY X

AP, = — AP, : ol pulal gl o (3m) U 4S5 (m) Js¥ ALS Glay adlas 13) **

-42 -




AN Y Ae yug (BUY) AS jou ()9S5 (AipE — adaa) aUaS B **
D AG38N ) Al Slad) AS ja 4as Jlaaly slai¥) A liaslatia

«xAP=0 = P, =P

*x(0 = m1‘7’1 + mz‘_f)lz

* mlvll = — mz‘_;lz

D Dl Ll g
o a5 gl A AS ja ApaS gl (SLa (68 (DY) S8 ABARY g adaall (ha (0 sSal aLAIY) -1
S Foxe = 0 ool o)l ll Jail 3 564 Goltt Sl (] omaly ol 339 5
L ALY Ul Aoy (e B adaal) A1) A i -2
(AP =0 ) dagiano ol &S yall dnoS (o539 dbdid] liS o S gdall s gi

AG A8 AN (e psf 4805 ) adaal) Ali€ -3
(AP = 0) dgdan olkidl 4 il dunoS (9539 dduddd] §OMail i i o0 JiI gl) 1k 5] 6y (953 (il

. ala¥) olatily adaal) 5 ) gl z A ALY 3MUa) die AL sal adaal) X3y -4
okt ol pSlaw § 1Ll (ol SOk St 3y St JSI (i Gued el el ] it

4B ghaa aUBIN AS ja daS (oS g hua g glud B i5al) da A 5 68l Aaaa B4 (A3 — adaa) ollall) B .5
YF =0 e Sobaii i jlal] Soill dbang iy dudid|a S0 geiad) § Al (oods kil B0 ¥

AR i S pedge il Y AR adia AU B AG,38N JLadi) OIS **

Qb (e Jady (likagaja (M =1 kg — M2 = 2 kg) ¢lihii Ui ; 1 JUa
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1 1
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Oa Al CS Jig g3 gand) Sl aa (60°) Aug)) iy 4 gadia Jadl) By Cuay

D), AdSLad) (mq) oSl gad G gSad)
: pdlail) daad 3 (my) 38N de i (
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