‘tual\al) Alaiad) k30

“omamNIRAN "IN, “Suat S Dty

D \hag; 7
aubo bk Gt 8 dwinid £ eiet 0 0 waisle ! Alga ,wg,u:mmmam;
~ skl | Balut Joob 81351 guii 3 ~
0 i s (52l | el |
(8 2019 /2018 4Bl ulsall Jpll )

)il A\ [\ alas)
%ﬁ«&) g-—- aSumam \\ a\amV

T -~ - - ~ ~— — —— ~— ~— ~—— ~—— ~— ~— ~— ~—

Da\St il | i) S0 ) i

-\ ¥ SOSr WA\ S5 SN

[RIRRRESRS

)
I
\ GV \/a @/
0 iR @
M (144144 GO

e - o~ o~ o~ o~ o~~~ ~— ~—



Gl ¢ sl ) Jucadl gﬁh i g&\l_ whual) glisd o balal)
22019 / /gl (1 )pds Jas 48
R ERAY : llall )

.........................................................................................................................................................

e ¥ Ohisaadt
M’, 8 5 GO i g
m:=(2)g _m=(4)g ms = (6) g
sdaall Jeil) Blag 20 cm Aala sk gAY (5 gluda Cilia (gl Ao
((lial) g3l AL Jlaaly ) alail) AL S ja ad ga 22a

y A .......................................................................
Ma=bKg e

MoSBKE oo

m-2Kg M anaBl comiaa.
(0,0) (20,0) e

¢ ALKl agae adfiie b e cakay 3Kkg 3 kg 2 kg GAlS Clapwn EXG
fas panall ALSH) S o a8 ga 22 gf

e 2m ————2m e,
9 Q o
Ekg 3kg 3kg ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

----------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------



ALaldi Ay o Auagd £ 9 e (a5 308 @l jLaY) Al g3 adl (B abluy alata i dlas) ¢ Uiy
Gl ¢ sl ) Jucadl gm.. ek \sa&\);. u.n\) sl o Balal)
22019 / /gl (2 )pdy Jes 43
. - | s ) an

—0 J¥) O igead)

A a8 pal) die iy S AN e M= 3 kg ¢ Myp=2 Kg «my= 1 Kg gakis dulata ) S 3G -
Clilwal) praa i) Jo (4% —F — 2Z) (3% — 29+ 2Z2) (28R+F+ 2)
S alailly Aaad ALY S e (988 . all Baa g

......................................................................................................................
......................................................................................................................
----------------------------------------------------------------------------------------------------------------------
----------------------------------------------------------------------------------------------------------------------
......................................................................................................................
----------------------------------------------------------------------------------------------------------------------
......................................................................................................................

-1 SN el

CiLflaay) &ads m, =2kg ¢« my =1 kg LWgiliS Gnaswa |

(Y9 X) ssimall A il e (-2m,5m)s (Im ,2m)
L eda gy JSG ana ) g ¢ Lag S 38 ja B ga da

----------------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------------



ALaldi Ay o Auagd £ 9 e (a5 308 @l jLaY) Al g3 adl (B abluy alata i dlas) ¢ Uiy
Gl ¢ sl ) Jucadl gﬁh ek \sa&\);. u.n\) sl o Balal)
22019 / /gl (3 )pdL Jes 43
. | s ) an

-2 JsY) O igaad)
Mlig afica bl o Caagiimz=30g smz=20g smi=10 g kil Jis &b
J&l A LS 50 cm s AY o Baalgll

my m3 Ms ALKl S sa éﬁ Ol
o oo s

—: SE Il gl

(8) CM @AY (e Baa) glf Cans cilisd) j g o (il lalic

m; = (6)Kg s m; = (2)Kg <ils 136

LCpanad) AL 3 ja @y cpl Guaa

> <

-----------------------------------------------------------------

-----------------------------------------------------------------

-----------------------------------------------------------------




ALaldi Ay o Auagd £ 9 e (a5 308 @l jLaY) Al g3 adl (B abluy alata i dlas) ¢ Uiy
B : gl alll gk yie ilall: chel el
22019 / /g (4 )pds Jas 48
- - | s ltal) and
—0 J¥) O igead)
m;=(2) g m; =(5) g m;=(3)g

JJM\M‘LAL‘S%J‘}‘?’&Q&WJJJL#
((Galial) g3 ALS Jlaaly ) aUll) ALS S o 2B ga 23a

y 1
MUB.  ee————————————————
BOM S M e

I A AT R

My @ueem 3 cm . 2 > ¥

0.0  alManalsi eei e
M3z =(80)g 4 _m;=(60)g s My = (40)g Al JiS &3

(30) CM 48luwa (gAY (& baal) ol) aai g cﬁﬁu.ah&uh S g

ALY S ja ady ol )

m, =(40)g m, =(60)g m. = (80)¢g




ALl 4y o dudagd £9 e (1o 530S @l jlaY) Al g2 il (B adluwy alaia Jia 23] 1 Uiy
Gl ¢ sl ) Jucadl gm.. ek \sa&\);. u.n\) sl o Balal)
22019 / /gl (5 )pdy Jes 43
. - | s ) an

—0 J¥) O igead)
dic 2,00Kg 43S o3 J oY) ) &y Cprama (e aUBS (9SG
(4.00m/s, 2.00 m/s) 4giall e yu &1 9(2.00m , 6.00m)
(4.00m ,1.00m) s 3,00Kkg 43liS 1) AU asal) a8y Laiy
(4.0m/s , 0.0m/s)igaiall dic yu dgaial) dlic pu il g
. Ul ALS 35S pal 28 gal) ueal-

-------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------



Al 4y o dudagd £ 9 ia (1 5 S @l laY) A g2 a5 (B abluwy alaia Jua alae) Uik

Gl ¢ sl ) Jucadl gﬁh ek \sa&\); u.n\) sl o Balal)

22019 / /gl (6 )pds Jas 48

O V.| s ltal) anl
—e s e
AL 38 pa e dada ) Sally da¥igm; =2 kg, My =6 Kg , My =8 kg Ji8 A G ghaall S
& S Lagd & )
ylm)
Ma e,
Mo e
L T
”" ¥ (m

L sall X g oladly g aal g olad) (2 (AT My, =8 kg « my = 2 kg clis -2
Sadliail) day o liCll ALICY) S o Ao s j)aBa La
v, =1.5m/s U, =04m/s

— = = }_I_x .....................................................



Dok dut i Sua\al) dlauall dwiydit

: ,
&
L\ R/

ALl 4y o dudagd £ 9 e (1 5 S @l laY) A g2 adET (B abluwy alaia Jua dlae) s Uiy, |

S wyo)
A ¢ o) Jucil pikin yiis Galall: ) RISTRNE WU e
22019 / /A (7 )ads Jas 48y
. | S, s ) an

2 Y O gl
3585 (41.551x105kg Jaai5 5190.0kg AU sladll B # g lal LdLalldl geall il
5.600Kkm /s . 4s _pun lghiual) 2 @ gl & g ball 7 AS ol (Sayg

s Ty a8 dpilgdl) dgaiall Ao gl ) ASe e al ) oS G gSial) puda g (e Ty gl o) 58

¢ (Lusi palll g g N1 c Adlal) )3.82X105Kkm Adluse adall 48 i) 3) < gl) oS3

) | Ax -
I a
— a= U‘
X
v.=10 —=— ——
. 'I'I. 'I".

----------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------



ALaldi Ay o Auagd £ 9 e (a5 308 @l jLaY) Al g3 adl (B abluy alata i dlas) ¢ Uiy
Gl ¢ sl ) Jucadl gﬁh b é&\\a‘\);: u.n\) sLijd o saLal)
22019 / /A (8 )ads Jas 48
- V| L s ) an
s s O sl
5.0x10*kg Sas) gl Al Apdan Ay 18x10Ag dwy) il £ g jla -3
90 M/s W a8 A5 e sy il Y Ll g
10.7 m/s 4xyl ) A&38Y () 2y & g all A ju ciils 118
Cauucaldl) 3.55\333\ éﬂb\ KU tJJbAJ\ kﬂ Jlada La
- | d‘}w.“
S s, R=(05x+1.37y)m & jidiall JSI) S ya Aaia grda g g oIS AN Sy  slaall JS
m; = 3 kg 458 4lisy m; = 2 kg
: - AN 5 _<I) 4TS faBa La
L b s
! I t .‘r :.I ||| |[| I oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
| 2




ALaldi Ay o Auagd £ 9 e (a5 308 @l jLaY) Al g3 adl (B abluy alata i dlas) ¢ Uiy
Gl ¢ sl ) Jucadl Pkt i Salal). wal) sl A
22019 / /gl (9 )pds Jas 48
| S, s ) an
_ -2 J ¥ J)gudll
[.5%10° kg

O OSan g 385l e daany M = 5200 kg Adlall A3 gea AL # g b
LO9Sed) (s £ g lall O o2 ) v, =22x10°m/s AS oy ‘éleafd‘ 250l A
Algal) e jus )

S Aragdlclidm = 0.2kg Ll dtilatia <l S & i g
ALY S 0 22 g0 22l

10



pliin yis Silall: whual) sLjd 2Bl
(10 )pd, Jas &84
.......................................................................................................... . ‘,ASLH\ eu\
-2 J ¥ J)gudll

AN (5 glaall o) 25.07 W e dy9) 32 30.0 kg WAlis 44,3 10° kg 4LiS adae ik
Tadaal) 202 Y dgaiall de yuud) f5 a8 Gl Y ) dpdlly 500 mMY/s 4 e

_e S ) e

Qoi 3l gl 3l Ay gl o g8l o lia jad B cufia gl ¢ e padiey
1187 X 1072N ey lads g & aall @iy, 21.45 km/s 4
e jaall 368 g gl Jara La

......................................................................................................................
......................................................................................................................
----------------------------------------------------------------------------------------------------------------------
----------------------------------------------------------------------------------------------------------------------
----------------------------------------------------------------------------------------------------------------------
----------------------------------------------------------------------------------------------------------------------

11



pliin yis Silall: whual) sLjd 2Bl
(11 )pdy Jas &84
.......................................................................................................... . ‘,ASLH\ eu\
-2 J ¥ J)gudll

llgiial \Aﬁ‘gﬂ@:\sMSS_Z MN@,‘QMJ;MM': cﬂy@u\
4.78 Km/s c-h-a
(dm/dt) dlgieal) 36851 7z 53 Jara 23 g)-1

.....................................................................................................................
.....................................................................................................................
---------------------------------------------------------------------------------------------------------------------
---------------------------------------------------------------------------------------------------------------------
.....................................................................................................................
.....................................................................................................................

7.04 - 104K g dxigdll A<l 52,12 - 106K g dsilaigy) ALY ciils 13y -2
sladll Al 4ilg il de juad) aa ol
(Aalad ey duay g dpdlall S ) o) g e dpilai¥) de ) 0 a8

g gll Ad AiLy SN gl (3) SaY) As Alaall o gia a9l -3
(sl 13 a el ALY 3315 Jana o L s8))

12



pliin yis Silall: whual) sLjd 2Bl
(12 )pd, Jas &84
.......................................................................................................... . ‘,ASLH\ eu\
-2 J ¥ J)gudll

Qs g a el Al gl (5 0Bl lia jad A cifia (gl o jaa padiies
5.082 X 107K g/s daall 3489 Dlgiadd Jara &y 9 ¢23.75 Km/s 4
Tl adal) ik Lad

ada it ¢ s 30 ol ) el Al gl 5 g (Sliaan yab (B ufia (Sl &y paiiany
4718 X 1077 Kg/sdaall 358 g élgins) Jara iy §1.229 X 1072 N ke
¢ aall cpa st ) clig) Aok de pu laBa La

.....................................................................................................................
.....................................................................................................................
---------------------------------------------------------------------------------------------------------------------
---------------------------------------------------------------------------------------------------------------------
---------------------------------------------------------------------------------------------------------------------
---------------------------------------------------------------------------------------------------------------------
.....................................................................................................................

13



Dt ey ) Moty a.g

Alal Ay o duagl £ 9 pdia (e 5 S &l L) A g3 pas uﬁebmelmdad\&\ Lu.UJ
Gl ¢ sl ) Jucadl gn*i.s b g&\) u.n\\ elsd o Balall
22019 / /g (13 )pdy Jas 485

: llal) il

— Js¥ Ol
2149 Kg 43liS slia b b e Agl djaa o
Gl il gl 3t Al Sl (5 58 23.37 Kg & g—d‘ 3 98 gl) 4akiS ALal)
duadi olaTY) (A dgua 5 U] ) paiualy Jany A ¥ & jaall (IS 13) 28.33 Km/s 4
(LglS 368 gl) AaS Mgty Jda
?gw\ﬂ‘kﬂéﬁihéﬁ\*ﬁﬂ\m

_o A ) )
ASlS ¢ 93] (3 94ia dxa 9 28.09 K g 43lS dua B 3 75,19 Kg 43l dbua Gl
Aal) B3 a3 cca ) (Al (Sl puda g (A Al gaad) g BN GUS 5 <13.63 Kg
cdiana ) ) dsilly 2,911 M/S A8 s e 1) oladly <l ga)
Tl g duall alad ) z\sﬂ ke La

......................................................................................................................
----------------------------------------------------------------------------------------------------------------------
----------------------------------------------------------------------------------------------------------------------
----------------------------------------------------------------------------------------------------------------------
......................................................................................................................
......................................................................................................................
......................................................................................................................

14



pliiy yiis Gilal): wiual) Sl ;B

(14 )ad, Jas 48 5
.......................................................................................................... . ‘,ASLH\ eu\
- S g

4SS ¢ gl (3 90ia 4xa 9 28,31 Kg 43liS da 8 A 77,49 Kg ALl dbsa (ulay
Apal) CiXB o3 i ) (e RN G eSud) g g B A gaadl 5 BN (S <14.27 Kg
«0.3516 M/s 48y BN 5 9o i 8 e ) olaily il ga¥) (3 gaia

Sldsa ) (e Aiiadle die ) g1 (3 gina lpall Lgy 3B ) Ao ) faka Lad

43S &) gl (3 g9aia Axa 9 28.51 Kg &Kdyg)@édlﬂmuﬁ*
cdima ) (e AL GeSd) gy A A gand) 5 BN (1S <14.91 Kg
Aoy 8 Gua G ) sladily &l ga¥) (3 sdia Sual) Cidd o
«0.4547 M/s 4 yuy &Y 5 g2 3\ 3.303 m/s <l

alual) AL ALG aS

-------------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------------
...................................................................................................................
...................................................................................................................

15



pliin yis Silall: whual) sLjd 2Bl
(15 )pdy Jas &84
.......................................................................................................... . ‘,ASLH\ eu\
-2 J ¥ J)gudll

Wl assn olaile 1.823 X 10 m/s 4o 1.673 X 10727K g AiliS o gig 0 & Ay
QS pag A 6,645 X 10727 K g 4dlis
YA s 9 Cgigall Cra (yoSall AUATY) ALK 38 40 Ao ju )aia La

_o S ) gl

1.673 X 10727K g 4ilis () gi gyl AL 38 ya & jaly

5.509 X 10° m/s ey 6.645 X 10727 K g 4iliS W a4
088 g A W anen IS 1Y) (g idia M) e B ¢y g g pal) AS s )aa La

......................................................................................................................
......................................................................................................................
----------------------------------------------------------------------------------------------------------------------
----------------------------------------------------------------------------------------------------------------------
----------------------------------------------------------------------------------------------------------------------
......................................................................................................................

16



Dt ey ) Moty u\

Alal Ay o duagl £ 9 pdia (e 5 S &l L) A g3 pas uﬁebmelmdad\&\ Lu.UJ
Gl ¢ sl ) Jucadl gm.. b \sa&\) u.n\\ elsd o Balall
22019 / /g (16 )pdy Jas 485

: llal) il

Al chball (ha IS L JaSit dla) i Jilall upall (b (v )Ade pu

Lo il daila dSua (B a5 ¢ ) S o8 b g Apwadl) de ganall S oS aaf o (fai g
;58 AS 55 L ) gl g ) et 5 AU (Fia Amlal) a1 gl S

A O 4y O a5 5y 0 a0 O
o3 Jidia (b ¢ (30 ") Lahaka Ay gh 5 oyl il qrnag ¢ 5 iId besa o pan 14 13)-2
(6 Sy (Ol ) gl
' 0 M 7 M
2 4 6 8

A3 G ¢ (2.093) m Jial) Jil) B (gl Joha (1S 13)-3
G Sl Bas g A gl 3
o0 Cil il 0
2 4 3 4

(b)eﬂéﬂ‘\-\hﬂ“\sﬂ\J(a) acall L) de puad) (g dpaall-4
= skt { vy, 3 il i B

2:1 0 1:103
4:1 0 1:2 30

Sl XS e M\Mhi&sd&hmmhwﬁ‘J#‘SJ\JAM&-S
D3R (sl Ugaa (e oy LA agla JS dpilaal) As ) il 185 ey (Al i Juabl g ¢

‘_1- ‘_1- 1‘_1- ‘_1-

17



Su@\al) dlauial) dui y2i
NI, DA o _

(&)
ES A

S e} Dt g2
Al 4y o dudagd £ 9 ia (1 5 S @l laY) A g2 a5 (B abluwy alaia Jua alae) Uik
i g;ni-: s Saal\: ge\\) slijd : daLal)
(17 )pdy Jas 485

e Gl . g.ub.ﬁ’ Suadl) _
: llall au\

L1 5k s

22019 / /

Al chball (ha IS L JaSit dla) il Jilall aupall (b (v )Ae pua

1 9h aliilall 4y ilall A8 jal) (A Alaal) daia g Audadl) Ao pud) daia (o ABVal) guida gy Jabada Juadi-1

ONC UG

=

5093 (25 ) Uaaa 88 5 giua B 19u9 (0.5) m dshhd Cijh Ahgip aa -2
s ol (rad/s) 2 g saall 49030 de ) BB 165 (5 ) S
314 0 3140 3.14 0 0.314 O
2ol b Jadl) aded 138 B8] (g glua b daliiia 43 s g0 AS A gng bada kg e a3
B Ae oy JSoal) Jon S ay sy [T Ae ) Gy JSal) Jgn 43S pay iy O
ea V) o b kil kiey

il de pud) olaily asiiiens Jady & 2l [

CM ((2) rad/s? W )aie daliiia 4,9 ) Alaay g G Sead) (o (010 Jluaa (Ao Al 4TS & jati g
p gl (rad) 3aag 4 al) oy dial e (5) s 2 Ay gl 31 Lghal 3
2503 50 10 2.50

18



Al 4y o dudagd £ 9 ia (1 5 S @l laY) A g2 a5 (B abluwy alaia Jua alae) Uik
Gl ¢ sl ) Jucadl gm.. ek \sa&\);. u.n\) gl o Balal)
22019 / /g (18 )pdy Jas 485
. - | s ) an

Al chball (ha IS L JaSit dla) i Jilall upall (b (v )Ade pu

dilae (3 (2) m/s W dulaade joy (1) m W kb Ciuai b yils baa o ava a1

: 9w (m / $2 ) Baa g Ay S yal)

9 0 60 40 g 0

(0.2)s sl ada)j st ) pdag 2 5315 (0.4) m Ashhad 2 ja k2
Dot (2 /5 ) Ban gy Ay 3S sl Allas ol
40mnz2 O 20m20] 40n O 20 O
W )aie Aaliiie 431 Aaay s oSl 54 (0.5 ) m &k Cial 48l gl saa Jsa a )903
t skl (rad/s) :as (2) s dygl 3l 4% i 8 (10 ) rad/s?
20 10 O 5 0 025 0
2 9h sUol) Adajy prid 335 G ABaY) Jiay lada Juadl 4

[ f

‘ [ ! ]
/ 1 / i —
T T T ~ T
0 O

O O

Ldal) ddasl) g Adadl) de ) (he JS clalad) ¢y A8l Jiay AU cllabadal) asiog
 daliiia 4 5000 A8 o ol Ay awead 43S pall Apdlad) B 4811 g 4 38 al)

—_—
—_—»
—» a i
d 4 —» 3
; . —_
K — v v



gn*i.s yoii Sial): whual) slijd o Balal)
(19 )ad, Jas 48,
.......................................................................................................... s ltal) and

Al chball (ha S L JaSit dla) il Jilall pupall (b (v )Ae pu

(150)m/s depmn 5 (B)kg \gali€ Adaiy dagh (1a(200)g \gali€ A glhai—1
sl ( M/S)  Bangs daBail) aaiy) A ()l

6 O 375 0O -60 -375 0
2T gy A ) 530 (e -2

LJdsQ daal g3, O 6.28Rad U 360 U
G

Ccinsall X saaslalyaalyeladl B olSaE myE=B8kg < my=2kg oS3

‘ Sadbuail) doy (ISl ASY S o de pr ldka La

v =15mls U, =04m/s 1.24 m/sO 0.20 m/sJ

= - o—b- ''''' »HX m/sC] 0.31 m/s
0.62

Bomadluwslagindaly 6 Mgy 2 MQ LegiliS Cppavn -4
td JEY) asad) (e ALY S o Ablaca (9838

4.5cm 3 3.5cm 3 20cm 3 1.5cm O
) Bangs gl ey (b 4wl JS Basly B9 Jary Cuan daliiia Aiyila ASa ans SRl S
: glui(rad/s
41 O 3a 0 20 0 a O3

A @) gal) wie i) a3 Ao« 3 kg ¢ 2 kg ¢ 1 kg LS Aailaie ¢l S &G -6
Cliloall goan i il Jo (4% — P —22) (38R —29+22) (28 +F + 2)
8 alBI Y AlaadU ALK 38 pa 988 | jial) Baa g

-1.0m3 033m0O3 26m3 -33m0O

) S @uiben paal) IS 138 daliiia 4y 5ila AS 2 (400 ) cm L kb 3i0s hnaa o Aty awa-7
(25

Adadl) Ao pud) aun) |, ALalS 550 Jaad

0.50 m/s0J 0.20 m/sCJ 1.5 m/sO 0.05 m/sOJ

20



gﬁh b é&\\a‘\);: u.n\) glisd 2 alal)

(20 )pd Jes 43,
.......................................................................................................... s ltal) and
2 ¥ N geadl

delid) G lie olad) (use (B g4 Al g8l (e (1,20 m 483 Jsh) (Adra ga B ol o -
.2.50 rad/s2 W ke 43) Aoy

21



pliie yiis Gilal): viual) Sl ;B

(21 ), Jas 48
.......................................................................................................... : ‘,ASLH\ eu\
-2 Jo¥ J)gudll

Aoy )9 Al JaAd) B ) 93 At B Cpilian o Luda g dagad il Adiaad) ) a8 g a8 cad
2584 08 Bn A () Cuale 138 ¢ Al (30) JS ALalS Ban) 93 598 (o gheadt daliiia Ay il

. el sl Jsaa oo (3 )m Al 3gd 2y Laly < (1.5)m ¢
Lagda JS1 4 pilall de ) -1

-------------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------------
...................................................................................................................

22



Dt ey awa\al) adacid) dud y2

e = "SI, “ DI RN &

ALalds 4y o Aiagd £9 dia (1o £ 328 ) Jlal) Al g2 a8 adlewy alaia i dlas) ¢ Uiy, [¢| s
. y , B A A
Ul ¢ il ) Jucadl) Paiie i Sl wual) gld 2 BaLl) NALEN
22019 / /g (22 )pdy Jas 48y
- V| L s el and
- JJY‘ I i)
AN a2 0= (8)rad/s a8 45548 pu sy (0.2) Kg 4ilis pa
e Gl . (60) cm 3_kd Cial
. o All Al de ) -1

: 0.1rad/s uJ‘ﬁAAﬁJ‘jkMSJA“Jh:\MubL&LJ\JaSﬁSJQMdJﬂ

LS 9a 5 st B bad) a3l (a3l (e aS

---------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------
---------------------------------------------------------------------------------------------------------------------
---------------------------------------------------------------------------------------------------------------------

23



plihe yis Gdall: wal) P ;B
(23 )ab, Jas 48
.......................................................................................................... . ‘,ASLH\ eu\
-2 J ¥ J)gudll

A2s JSBaalgd e Om W ki Chuai A 5 il Ay ili B ) g0 Alas 8 S
50 gall Adaall 4 9 31 Ao el La-1

.................................................................................
.................................................................................
---------------------------------------------------------------------------------
.................................................................................
---------------------------------------------------------------------------------
.................................................................................

...................................................................................................................

B3 e dg¥) o ) s L aliiia Jamay 8B g Alaall oi},z 1812
b ol) 13 JMA dall 4 g) 300 Alaal) Lab

------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------
..................................................................................................................
..................................................................................................................
..................................................................................................................

24



M&‘E ‘L... S yih ~a\al) ddauial) Mg

&uuﬁW8JMw;ﬂu\JuY\Mjaa uaehl.u.selmd.ad\&\ L\.HJJ W

) 3 sl ) Juail pakin yiis Gilall: wual) NIERR T i
22019 / /gl (24 )ad, Jas 43,
e AR e : allal) anal
= JsY) )

.10 m/s AU Ae jug Al 5 310 B o8 9 Tm Algh ki Alaia 1Kg ALLS 3 S
S e die 3 <) maal Latic Jadd) B A4 ek daa-]

obad) g o slad) o Sad) CAMAG La ddali 5 <)) ol i yi81-3
ddaiil) oda e LAl 8 Adl) lala oo Al 6B cliSay 13

25

)



piiie yis Gilall: wall Sl ;B
(25 )aéJ d-dﬁ HJJ
.......................................................................................................... : ‘,ASLH\ eu\

_s Js¥ sl

Ay ) 8 ) a9 48,95 cm (s sbew dpdaly s Bl LAY Edlaal) jlad Cikal J gk
.14.99 rad/s? (& LAY Blaall 4y 9) 31 Alaall 9, 3,997 s Baal A5 dlaay ¢ sSiad)

OB ) Q9 e claadl o) a8 05 jlaall dgilgdl) Lladl) Ao ) La

...................................................................................................................
-------------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------------
...................................................................................................................
...................................................................................................................
...................................................................................................................
...................................................................................................................
-------------------------------------------------------------------------------------------------------------------
...................................................................................................................
...................................................................................................................
...................................................................................................................

s SED O gl

) i i sl (a4l Ay & o Aualy ;B o LA IS 1Y)

17.71 rad/s? & LAY colaall 4) 31 Alxally 14,047 s SA 29.53 m/s 4
d&jﬁ Cﬁ G199 U9l dlaad) Qi L)AJAQ\ ?:\,,\ﬁil? S laald) #MM

----------------------------------------------------------------------------------------------------------------
----------------------------------------------------------------------------------------------------------------
----------------------------------------------------------------------------------------------------------------
................................................................................................................
................................................................................................................

26



Paiie s Gilall: viall slasd Bl
(26 )b, Jas A5
.......................................................................................................... . ‘,ASLH\ eu\

=2 Js¥ O el
o W Iaa daliiia dy9) ) Alarg g (g 0 Jleasa (Ao Akl ATIS & s
a = (5)rad /s?
:&Qu«,\mi
L OSadl Oy i) A o Lale 165 (10 ) S Al 4 9) 301 Ao pud) -1

---------------------------------------------------------------------------------------------------------------------
---------------------------------------------------------------------------------------------------------------------
---------------------------------------------------------------------------------------------------------------------
.....................................................................................................................

27



Dt ey ) Moty a.g

ﬂAbﬁ@ﬁW&Jﬂ@}j@S&b&Y\a\géa uﬁebhuela.udad\&\ L\.\.\JJ
G : paal Al Jasadl) gm.. ﬁ g&\) u.n\\ glisd o balal)
22019 / /i (27)aé, Jes 45

- : i) ol

-2 Jg¥) Jlgud)

(120 ) cm W _ké Cias oy\:hmuishmhyfmJju

,@Lu,wn\, M.ﬂ\uﬁ 5,93 (90) ssbus 43 9) ) ds sy

L Aghal) de yud) -1

....................................................................................................................
--------------------------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------------------------

28



Dt ey ) Moty a.g

ﬂAbﬁ@ﬁW&JJ&AQA}}#QUMY\&J\géa uﬁebhuela.udad\&\ L\.\.\JJ
Gl ¢ sl ) Jucadl Pkt i Salal). wal) sl o salall
22019 / /g (28 )pd Jes 43,
L 5 T : calldal) sl
U AN A
dubad dspun 9u @@ S (e 1.2m ddlus Ao 25 kg A€ ok ulay
—:ual 20m/s lajlaia

- Jakall gl Aepudi-1

------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------
..................................................................................................................

29



pliin yis Silall: whual) sLjd 2Bl
(29 )pdy Jas &84
.......................................................................................................... . ‘,ASLH\ eu\
s J oV J)gudll

58l o (10.30m)  pjhad Chai Mgs gLy
—: 2yl 2.0 2 0.60rad[s? lalaka dug); sy
Yl dBla sie dhadit dyghl a3yl -1

..................................................................................................................
------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------

30



pliin yis Silall: whual) sLjd 2Bl
(30 )pdy Jas &84
.......................................................................................................... . ‘,ASLH\ eu\
-2 J ¥ J)gudll

Al il ols 18 32 mfs dolas 4y Byi10 Jasaa Ae 0.040 kg  4sli< ad djad
D a) . 2.08 Basly Byga Jlasy

. aall Auglil) Ao puall—1

..................................................................................................................
..................................................................................................................

..................................................................................................................
------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------

31



g;ﬂi-: s Salal): whual) sl dalall

(31 )y Jes 484
: llal) and

-2 Jo¥) Jligead)

A48l 8393 (30) labe bl Jamy 88 Ay pila Jlaa (Alady bagy e s ol
Aslud) e use

et DO OIS JA) e a1
i i e . adie o g e Akial pall Luulaal) 4 ) dnia.]
b . b 2 0 e Aial jaall 4,0<h Alaal) sladl-
S ' > A1 92 A8 s cuaaBli 13) jaadl 4y g) 31 Alaad) 2o -2
LAl 20 A Crandl

- :u.t'm\ d‘f_}m.“

ase) (S 138 daliila 4y 4300 4S g (4m) W kb B jila Jasaa e & 2y (0.05) g AGlS aney
—tqa) - AlalS B 98 Jand (60 5 ) @A

L3l A i1

32



Bk Gyt nalal) ad “u,a.g

“Sum S 2ty

Alal Ay o duagl £ 9 pdia (e 5 S &l L) A g3 pas uﬁebwela.udad\&\ Lu.UJ
Gl ¢ sl ) Jucadl gﬁh ,gssa&\) u.n\\ elsd o Balall
22019 / /g (32 )pdy Jas 48y

: llal) il

e N s
sﬁgésﬁ}nj\%jsﬂ\3\9&\3@&&\&)&‘@*\&%\GA’A&JJM‘@Q,\M@M}‘
oﬁd&lgﬁé\@ju\)mgé\)\gﬁ\g.h@&ﬁf

500 g———— e e

] A b ) ¢ 0.25m
o | / ; 43S sl 3681 g8 S8 Anadaal) Ao pud) (i ABMat) La -1
e i v e ¢ Lgsb 5 fisal
& 200 1 //

a ’ ‘ .......................................................................
10'0 3 ; R B T i ieieeecseessesrenecenccensccennesernesrensetecsosnenne
00 +—— s . A

0.00 0.50 1.00 1.50 2.00
Fe(N) Qyﬁ‘uuw&‘*\ﬂhﬂ‘&duﬂbj 3
-3 AN J)ged)
adyg (O 5m)ﬂjhhmbyf02kgmeudm$\j\@ﬁd\ u\wwd&d\
B EEEE ol gt b Ry ﬁ
S B e s s r e aerensRessraees

Kl T
© Y {L ............. L LR L L L TP TR PRTTR
| | evetereeststetetete e sttt et et e e s bbb et et et ese s asabat et et asaseseas
2 4 8 ;3 10 12 e ee e ettt e ettt e a e et et et te et aae e abesbeeaneeaieenaeanes

(5 Sas

(t=12's) N (t=4'S) Ge 5580 A daghl) daall aag)-2

33



Dt ey nalal) ad “u;a.g

Alald Ay o duagl £ 9 pdia (a5 S &l L) A g3 pals u—"ehwalu-‘\daé‘&‘ L\.HJJ
Gl ¢ sl ) Jucadl Pkt i Salal). wal) sl o salall
22019 / /gl (33 )adu Jes 43
S | s qalldal) aid
2 J¥ Oigaad)

Jiud ) glaal) (&L LaS & A ]w\w\ﬁuJMqu4OOkgL@ﬁSMﬁ&ﬁ
b L cal 5.0 x 104 N W e &3 5 lle Jusa)
A dadll) aie 4 all Ao ju ol -1

.................................................................................................................................................

_;uj&\ I i)
l.g.\bs Gils g Zrad/sz LAJ‘MAMj\J@Juu 1m a#Mgw\dJmuﬁaﬁJJu
A g s ool S ‘_,A Gt 9 LaS 1rad/sz ag 9 30
N> A Aaial) Lgiay ) Ay 58 Aatl) A La-1
i . O —
i BySU A0 Alaal) jlaGa aa -2

o /// .

34



pliin yis Silall: whual) sLjd 2Bl
(34 )pd, Jas &84
.......................................................................................................... . ‘,ASLH\ eu\
-2 J ¥ J)gudll

b i ¢ o (B cdash pud o LeBDIA Lt ) 541 <3.0 5 A 25 m 8 b s
tob L 33,461 .0.35 m s s Y
sl U )30 sl Y1 -1

-----------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------------------------
.................................................................................................................
.................................................................................................................

35



Sl Bk deaya e\l ddauid) dui yat
"o e\ W& ) TS 5 2ty “mmNIRAN "IN “Sunn, 3 Dt
Al 4y o dudagd £ 9 ia (1 5 S @l laY) A g2 a5 (B abluwy alaia Jua alae) Uik

Gl ¢ sl ) Jucadl gﬁh b é&\\a‘\);: u.n\) sLijd o saLal)
22019 / /gl (35 )adu Jes 43
. | S, s ) an

360 ) DA il 90 3 Ul Jany Cuay glavall JSA 8 LaS 4y yila b dSi dad ananal 3
s b b Gl (113 m) W hata Al Ul LgIDA Ul LA dua (s
L oUadll Ao giall 44 g) H) ds ) aua) — 1

36



Sgual) 3 23& , ~a\al) ddauial) ) dud it
AaLd A udagd £ 9 i (s £ 58 i) Al g0 a5 (B pdluwy alaia G s i, &

=
2\ )
D 3 a1} Jacal) gm.. yois Galal): wall sLgd il AL
22019 / /  :fmoad (36 )pdu Jes 43,
L 5 : calldal) sl
-2 oY) S
35 - o “ 2 5
- JNAEMUAJ&MJM@AQJ\M\MJ&A\
1 i Lee Ll A Hadal) asdiad dgle ciliby fud dales
!5 ) .
F I e INT T | e Ca Al gy sl s o1
E:lo // WJ)AQAJSMWMJU@JMWA‘U_
T s ¢ el
0
S
) PN

t A Ga Al A ) 51 dlaal) Le-3
(t=160.08 )5 (t=100.0s) A-iajll 3_sdl)-|

37



ul_m b{_‘_ Ly S\l il ¢ Miﬁ
ALaLs Ay e duiags £ g pda (o £ 308 il JLaY) A g3 aas uaehmalmdnd\&\ Gy, i’ i

Gl 3l gl Jasadll gu.... ﬁ g&\) un\\ sLijd o saLal) 47/\“}
22019 / /g (37 )adu Jes 43,
............................................. - I o § 1| POv
- L9¥ M)

(OSm)M;aJ\Jh& (20m/3)@wwoJmmMﬁw

<& B \

¢ B buadl Adaad 4 58 jal) Alaal) awan -1

.........................................................................................................
.........................................................................................................

i

. (50 M) 4dUad) jhad Chual jua (350 B jla yau

O 099 3baad) L el O i AS s uaiB] laka La
Qéﬂ)ﬁ\&@mﬁﬁ

......................................................

......................................................

......................................................
.........................................................................................................
.........................................................................................................
.........................................................................................................
.........................................................................................................
.........................................................................................................

......................................................................................................

38



” - s

A e e ) i g0

\)f

Al Ay o g £ g pdia (a £ 528 il jlaY) A g3 adll 3 aaluy alaie Jaa slas) 3 Uiy i\[
A 3 () 1) Jucal Qi yis Gilall): whal) sLisd 2 Balall @
22019 / /gl (38 )adu Jes 43,
............................................. Y J ot U2 v
- L9¥ M)

2 Al S e (e (0.03 M) Adse 23 Lig3la jlusa Gty ba ghuaa a8
- A 35 5al) (34 (0.045 M) Hlasa i gl

c(1.2m/s) g 5wl ga All Abadl) de pud) j)aka

. Sl eSS (rad [ s) a5 0@ AU 4y 91 3 A jedd) cusal -1

- S S s/

(©) Akl e aunll AT 585, (V) JSAN G 5 LaS 2315 pid (b s 5B 2D i

.........................................................

.........................................................

.........................................................

.........................................................

.........................................................

.........................................................

.........................................................

.........................................................

.........................................................

.........................................................

.........................................................

.........................................................................................................

.........................................................................................................

.........................................................................................................



Bk Gyt el Thail) kg2t

” *..:g;ﬁ.: . W TR, CW N
Al Ty o Adngh £.5.500 G #3598 LY Ay o (8 ply plala g 20 1 Uiy | @ =
SN2 3
A ¢ gl ) Jucal paiin yiis Silall: whual) sl il ALY
22019 / /g (39 )pd, Jas 485
............................................. SARAY S i) i)

-9 s
Jdes QsSead) Ga Ol Tamd | s sl & 5y AV JSdl)
(0.50 M) . W _kd 5 (1.4 Kg) s.gbus Aklal) ALiC | 48 S 5
RN g;"h‘ Jgail) pJs ual -1

i ...............................................................
my = 18kg My = L2KG

.........................................................................................................

..........................................................................................................

.........................................................................................................

...........................................................................................................

................................................................................................

.........................................................................................................

.........................................................................................................

.........................................................................................................

.........................................................................................................

................................................................................................



X & - -

4 5 i e A i Ty

£ N ,
ALaldi Ay o Auagd £ 9 e (a £ 308 @l jLaY) Al g3 a5 (8 Al alatia i alas) ¢ Uiy 1 @ I
4 \“ 92277 P
) sl A1) Sl piide wiii Salall: wuall slsd rddall ALY
22019 / /g (40 )pd, Jas 48
............................................. T o 63| PO

- o¥) S gl

A3, 399 20 <l Jaray i 1,5 m W skl cikai 90 kg GAliS dall 3 e glaal) JSid)
Aslull G de (use olaily g

(A e PIA Lgdaad Al Ayl 3 Aa) Y aka La -]

aje aia e (Lu i) AUATIL A g dpadl) 4TS S 1Y) 22
L S gl

WS s e 1.2 m g Adali Ciay -3
JSA o Lgalad) aaa af adt) 4dall) de s jlaia La

.............................................................................................................

............................................................................................................

.............................................................................................................
............................................................................................................

..........................................................................................................

41



b ayse Al il oo

ALali Ay o dagl £ g pdia (30 £ 38 il JLaY) A 93 adl B ad oy alaia Jua dlae) ¢ Ly i\@
Gl ¢ () 3200 Juail piide wiii Salall: wuall RRTETTR o
22019 / /g (41 )pd Jes 43,
............................................. SABAN D) )
- Y Sad
(a)MJQMJ45 cm whﬁdai&,p\\gb ;\Q\JJJ&\
JiS Jlaalag 3 kg @J&‘ Y Al &Y ddla &9
o 9nally dla gall LY
QoSead) e ey 20 N L 28 A5 5 g8 Ale fig
J9aal) JLldl Las

|Mg:\\.'ﬁ\ J9alll aje Jlalala -]

................................................................................................................

................................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................

................................................................................................................

.............................................................................................................
................................................................................................................

...............................................................................................................

42



“ "

W) l& :2“22 ~a\al) ddauial) “éu\gia
AL Ly o Alagh £ g pdia (a5 328 il jlay) A 5 aals uaehwalmdaa\r—\ L‘-‘-’JJ i\ /

¥

Nt )
Gl el ) Jucadll Pk yis Silad): wual) RIEERRE TR 1o
22019 / /gl (42 )pdu Jes 43
L : llal) acd

- L9¥ M)

¢& 0.2m a5 Akl e ¢y gSeal) (1 868 Anle & ) 0.3m okl ciualy 12kg 4GS Gl (ya B
dcluad) e (use oladly lad 4l 554 Jgaag g Bll 38 sa

sl (1=1/2mr? e Al ) 10s A 14rad/s &gl e u casal o)
e A g 91 3 & jbudll -1

FA oo

........................................................................
........................................................................

............................................................................................................

............................................................................................................

............................................................................................................

............................................................................................................
............................................................................................................
.............................................................................................................
............................................................................................................

.............................................................................................................

............................................................................................................

43



S =

Sgual) Dot b ydet ea\al) S dui g2t

ALl A o Auagi g pia (oa £ 308 i JLaY) Al g0 i 3 ablaay alala Joa 20 ¢ Ly ‘fjgﬂi -
SN2
G+ pual ) Jual piiin yiin gilall: whuall sLsd il Y
22019 / /g (43 )pdy Jas 48
............................................. SAEN s )

= Lo¥) )

b £ by JiuS & et de gaaall g M=2.5Kg , r=0.2m ¢ <ale 13 glaall JS&Y) (e
(a=or, =12 mr’) 4.8m/s” o idia

¢ abSll g9l 3 g bl aagl-1

m

..................................................................

...............................................................................................................

..........................................................................................................

............................................................................................................

.............................................................................................................

...............................................................................................................

...............................................................................................................

...............................................................................................................

..................................................................................................



MQ\A\ Dok duay Ly ~a\al) ddauial) Mgﬂ
&uuﬁW8JMw;Jﬂu\JhY\Mjéa uﬁahwesmdhd‘&‘ L‘-“JJ 7

G : paal Al Jasadl) guu ek g&\) u.n\\ glisd o balal)
22019 / /g (44 )pd, Jes 43
T - E ST : qalldal) ol
- L9¥ M)

ALY B e Lae o ANSH 4ygladia 4598 alual EE jglaall JS&N) uagy ¢ s2al) 224
Yol A oSN amall Joa gt Ladie, AUl SIA) ) gaalll p 36 & Jali

C oSl aad) Joa Lo Ladic

A8, Adlida 1Y) guall) 9o CilS 1Y) 7 pdlf ddlida o) dlilaia JIA) ) guall) agde JA -1
¢ Sl adad) 138 09 Al (o

iy S s/
0.10 Kg .98 aesa JS ALS cuils 13y -2
0.20 mystes CoA (g Sl Cpacal) (pn ddlual) Ciils g
D Ol Gulad) B I guall) a e aa gld
. C g8 amadl Joa 0l el g A 98l amadl Jsa o) gl

45



L3\ VLY S\l il ¢ u,

MAMQ,\JQM@J&JJ&AC}A}J@SQ\JLAY\&JjAe u&e&@aﬂmd&d\&\ L\.\.\JJ i Y
G ;) Jual iiin yis Saladl: vhuall sLjd Ll
22019 / /gl (45 )pdu Jes 43
L v R : calldal) sl
- L9¥ M)

Lo Alogdaim 4 4,5 N 856 Jigiladic 3,25 rad/s2 e qla ) & Lui26
A AN gl aje Guuasd | Ala 8 Lgds A3liS 55 0 ety U 13 Jadad 1),
, Ollal) WIS L Baa) g dgadiall 459131 de pud) cuilS 1) [=mr 2 Adstaally

I, = ’77”. e 1 2
2 1, = — 7
>

1
Caliall B g ol g Al B gl laka Lad

ki J/‘_}«d/
9 Al Abeaial) A} Gy Laf alic duala e Al 3 ) g jbadiy O ¢Sy =27
A Y J s digila Jia oy
. 0.14 meesl Jhd Ciaiy 0.38 mea A Y jhd Cial ¢S 13|
éﬁ‘@&)\.ﬂﬂ‘ cﬂ\h\g dgﬂ\ ‘,\M.ﬁs Z.QJM\ 3333‘ J‘.ﬁALAé
¢ Al b 15 NB gy il die 4yde Juaad

46



el i) :u,u

M&‘E b{_‘_ S yih
uauuﬁw@ww;ﬂubwz\Mya uﬁebmelmd.adt&\ L\.\.\JJ
A 3 () 1) Jucal gnu ﬁ é&\\‘i‘\) wisal) elsd o Balall
22019 / /gl (46 )ad, Jas 43,
............................................. SRR i 04| o9
= Lo¥) )

09 0.20 m 38 kb Chal (S 138 16,0 N5 by Cum 2l 5 4S5 Joa Al il 29
334 ,217.0 rev/min ! 0.0 rev/minde & 8 Sl 43 ) gall ds yud) jaia
¢l I sl e e L5008 Lo 8

...................................................................................................................
...................................................................................................................
...................................................................................................................
...................................................................................................................
...................................................................................................................
...................................................................................................................

i JQ«J/

da jal AT ga iy e 0,26 Kkg.m24Al S gl adec ga f: sl 230
dsa alla il kg2.5 43S 3 m0.180 al) ga All jhi aal g jgaa o (S g
AUl 13g1 (g 9130 £ Jludil) oSl A DI B g8 )aa 3 gl 14 JSAN B LS | all a )
2.57 ?rad/s

47



pikio yin gilall: wal Gl
(47 )ady Jas 43 4
.......................................................................................................... s ltal) and

- L9¥ M)
OS1 | Lgaciady () Lgouadl Aa) (e ) i ada g daild 4 ) 3y andyy Uiy cuad
Ciish | A o ally i) Ao ellia g el @ i13) L ga gandl (5 gieall ) dnadlly 550 4y 90 3
¢ ) ads aie LaSia JS 5 68 Calids

L) IJ- ﬂs I J- ° s, 0000 e ccccccccscncncncccccsttcstetcteorererer ettt
el

550

-,'QJL"LUJ/‘_}«J/

¢ omS ) Ala Jga (b gila Cpbias Gladd

Js¥ Saad) cadiid) aaf an 9 2.4 m o ki 12 ngLh‘g\Zuzsm\s KIE:

Slae olad) B AU Jad) AY) gadldl) g 43N33'§,\39M\«,:J1393\SJ30193\‘;§
?Jl.h‘z’\uisejd\z\&auué‘67 N5 sh delud) o l8e 48 ja olasy

...................................................................................................................
...................................................................................................................
-------------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------------
...................................................................................................................

48



MQ\A\ Dok duay Ly ~a\al) ddauial) Mgﬂ
Alal Ay o duagl £ 9 pdia (e 5 S &l L) A g3 pas uﬁahwasmdhd‘&‘ L‘-“JJ 7

G : paal Al Jasadl) guu ek g&\) u.n\\ glisd o balal)
22019 / /g (48 )pdu Jes 43,
T - E ST : qalldal) ol
- L9¥ M)

0.55 moskly 5.2 kg skl Juill 2 mdgall lall ) ALis
34 s A 12 rev/sde sy o ned & OSa Y O L )
C Y Ay i ol ) gliad oM el glaala— 1

0.55m IO .S L O

LGl el e Al e A SUY) e A 13 -2
¢ aladld gy A o ) gliag Al B g8l )ata Lad

49



Aagwil) § Dok duay Ly ~ea\al) thasial) dui yoit
‘ ALals Ly e Auag £ gyt cya £ 328 &l jLay) A g3 s uaebmeluadad\m\ m.w (i'l’

N\ 22 J
Gl 3l gl Jasadll gu.... yoii Sial): whual) slijd o Bala) @w\“}
22019 / /gl (49 )ad, Jas 43,
S 3| S s qalldal) aid
- L9¥ M)

Mgy 0.150 m 8Sa ki Cial (IS 1), 13,0 N 858 a3 38 Jga Joa A
14.0 rev/min ) 0.0 rev/min oe &3 8 S0 43 554l e )

.4.50 sl 383 B

¢ 5 A ) guall) 2 je ldha Lad

i J/‘_}«d/
i gusd MY Jaga Jila prha o] die 3 S Caida g 1)
sl S 13) Sl g ¢ ) e gedanad) Sl ) (3155
Jiad ) Y 30 o B g jation 580 o Lz

50



~alal) M\ L]

Qu’h ’,gs_ é&\\:\) un\\ glisd o balal)
(50 )pd Jos 43,
........................................................................................................... s ltal) and
- L9¥ M)

A Aaldl) ) cpe A JAD) ABlall dgatial) de pud) Jua
¢ rad/ sdaag: UM Al ds ) jlaBala 23 m/s.l! 45 cmekd cial dly

i JW/

Tl sa oh LaS 1280 L a8 4y g) 3y oLl Alas g
Jskaal) Jed A

ddlical) j)aka La, 22 cmbb#dmﬁ@u\g

¢ 3aLAN Aae Ul o Le Aol LgS jati Al

51



Dd i ) Moty a.g

ﬂAbﬁ@ﬁW&JJ&AQA}}#QUMY\&J\géa uﬁebhuela.udad\&\ L\.\.\JJ
Gl ¢ sl ) Jucadl Pkt i Salal). wal) sl o salall
22019 / /g (51 )pdy Jas 485
S 3| : qalldal) ol
- L9¥ M)

1880 rev/min 8 4y adall da gy g
rad / min 53 L 4yl A pudl lada la -1

...................................................................................................................
-------------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------------

= ALY el

&w\ Mw\uﬁéﬁﬁ\ ﬁjﬁ@ﬂuﬂ“

4.00 sgs<f 2187 rev/mingl! 475 rev/minc»
¢ LQJ (_5‘9[}5\ &Jl.uﬂ‘ Jlaka La

-------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------------
...................................................................................................................
...................................................................................................................

52



~alal) M\ G yad

5
g ﬁ éﬁ&) “"“ f—l-uaﬁ : 5alal '<f/§’
(52 )b e 38
........................................................................................................... ;) au
- Lo¥) Jped!

4 pu JIBa e 2,50 rad/sW s 4l As 25 JSAll g gall 3 ) Aas 5
7.00 cm_)ia Sl o 2 ddads

i J{;«J/

A Byl 31593 Ay a1 AJL)

542 rev/mins 328 rev/min

0.43 m sl sl hé il

O S0 FAGat) 5 Aay pud) unl) (555930 (g 38 pal) £l s il aS - 1

¢ Ayl gday juul

53



pliin yis Silall: whual) sLjd 2Bl
(53 )pd, das &5
.......................................................................................................... : ‘,ASLH\ eu\
- Lo¥) Jped!

£ i 31 65 g & yidiall & (3D (g3 pall k) g asal
. o5l (0 2.50 cm délas e ( 0.35x10°%g Yo (58
¢ 48801 B <) gal) Bas g & glhaal) 4 ) 31 Ao pel) lha La

-:u.rﬁ'.f/d/‘}d/
7200 rpmdiee Sigmasl) Slga bl ga Al sy
OsSedl (a1l Laaaa a8l oS 1Y), (4880 B35 43)
1.5 sosad b Jaddll 4 pu ) Juang
¢ ua il 9l ) & jluadll )8 Lad

...............................................................................................................
...............................................................................................................
---------------------------------------------------------------------------------------------------------------
---------------------------------------------------------------------------------------------------------------
---------------------------------------------------------------------------------------------------------------
...............................................................................................................
...............................................................................................................
...............................................................................................................

54



M&‘E ‘L... S yih ea\al) S dui g2t

MAMM}W&Jme;JASu\JLAY\M3Ae uaebmalmdad\&\ L\.\.\JJ o ;{
O\ AN
) 3 sl ) Juail pakin yiis Gilall: wual) slsd sl ALY
22019 / /gl (54 )ad, Jas 48,
L T T : qallalf )
- L9¥ M)

Lgdsh Lpid el Lo | N175 e JS g . Andandd) 4 50 (a (ST 8, sy
Tl sa sh LS, i) dakdl) L8k aaf (140,50 m Ao drana (bW g, 2,43 m

Le . ) (1) Jalads e S (e Sl 5 galdi, Lpddl) dakill Gladss o 33 Jedl) b
Qu&&%ﬁx&‘sﬂ\j&

192 m

-,'{JJ'L'U/J[}«J/

ddloia JUaY) Ao Le ddali & o duay Wy j 50 Joa o da o ddae culls s daia o
La 23 JSil) A piage g2 S 0,350 mAdaad) jhd sl iy 0.210 m

¢ dlaad) Lgn g (AN (Gl Al 30 aka

55



Sl B deiyde &a\al) dlauil) dui yiuh
" -3 K S >
: Alal Ay o duagl £ 9 pdia (e 5 S &l L) A g3 pas u.‘nehl.u.aalmdad\&\ u.w (l‘l’

Gl ¢ sl ) Jucadl Pkt it Salal). wuall sl Bl
22019 / /@ (55 )ad, das 48,5
I - U : llal) aud
- L9¥ M)

Laguary 0 (i Cpialed e 3553325 NOK9 6.50 miglsh LY 6 4k e

1 575 N O (Al e B3, Gk JS (g dida ) (e (g sbeaia ) JJoBa 25a393.00 m
. Okl aal slatly jaud A Al Jlall Claliia

¢ Jaal) (b didajlad) T o S8 ikl e RS ¢ (S e g )

B et

3.00m | L 7OM s

) = AL el

@ 60 KQ i ia) s DA I gl e 0
@ dais dila o 4dlise bl&S L8 ¢ guday 80 Kg 545 Kg 5

A2m Q#M 3y ga

56



pliin yis Silall: whual) sLjd 2Bl
(56 )ad, Jas &5
.......................................................................................................... : ‘,ASLH\ eu\
- Lo¥) Jped!

Jia il | L b o AL 34 JSA) A i ge o LS 50 cm) W skd Juay 4 gl
Y et Al gland) & A | a9 Al gl Jga
a.Alide 3uy2,50 mAlual Jal) G a1

&) ghul) AL S pa LgS ol Al Adlecall )aia |

W As pud) Lad 1,25/ 5(BA )09 (4 2.50 m Ablasal Joadl ana 13) -2
¢ 450 ghuly) ALS 38 ja Lgo & ady

-------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------------

57



pakie yiis ilall: wall Sl : Bl
(57 )edo das 48,5
.......................................................................................................... : ‘,ASLH\ eu\
- Lo¥) Jped!

a9 0.60) kgailisg24.1 cmézlal) dud) 5 S jad | qalal) Jala il s S G oA
. 5.8X107°kg.m? (11l W ) gucd

2.5 m/s Al 58 Ay A yud) ils

¢ Lgd Ay Ay g 3l Ao ) @i aS 1

-------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------------
...................................................................................................................

...................................................................................................................

58



pliin yis Silall: whual) sLjd 2Bl
(58 )ad, Jas 45
.......................................................................................................... : ‘,ASLH\ eu\
- Lo¥) Jped!

259 0.60) kgailiSy24.1 cmdzbad) Aud) 3 8 jlad Ay | Gaalall J203 Al S 7 e
. 5.8X107°kg.m? (11l W ) gucd

2.5 m/s Al 58 Ay A yud) ils

12 mAlue aali of 2y gl o Al 5 8 L gl

¢ Lgd 513 £ bl laia Lad Ll o L) (1S 13)-1

...................................................................................................................
...................................................................................................................
-------------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------------
...................................................................................................................

59



MQ\A\ Dok duay Ly ~a\al) ddauial) Mgﬂ
&uuﬁW8JMw;Jﬂu\JhY\Mjéa uﬁahwesmdhd‘&‘ L‘-“JJ 7

Gl 2 A Jucadl) QN ﬁ é&\‘m‘) wual) slisd o 3alall
22019 / /gl (59 )adu Jas 48,
S 3| S s llal) and
- L9¥ M)

143 N 039243 m ) Ash dan zlgal @S,z st 3 ey (uld Jany
. 57 N W8 5 g8y Cil kYY) ) 3) s ad
¢ gt e Guld o g (Al 56 La-1

60



#Qﬁﬂ + 3alall

(60 )ad, Jos 43 4
: llal) and

el S I -

pidie yi Gilall: el
- L9¥ M)

9 0sSall (1 0.1 M et phad cikal 5 1 K Lage JS AL cplbga 88 g dalua 5 S 1
35ds 3 m Algh jaaia A Gla i

Al aadl) Jaud ) elial ¢ g0 AliLaa AL AD i casa (3150

Coa Nl gl ) Jaain A1 5 81 L -]

...................................................................................................................
...................................................................................................................
...................................................................................................................
...................................................................................................................
-------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------------

61



fildo i Gilal): ohal sl : sl
(61 )ad, Jas 48 5
.......................................................................................................... s ltal) and
a -.'J;S// J sl
ma— 2534 b @i 40 cm sk cikal 9 30 Kg 43liS a8
R hgjeﬁwﬂ\dp&\ys.&dpuﬂﬁjcgﬂ&‘i\ﬁ&gﬁéi
S8 A raga b LS (70 Kg 8 2

Jaad) G50 ase L jida (@) Aae aa g

T
M \ N S T
M N e —

ki d[!d/

o) opnilly Ly Al B gall Ania (198 AR b asn I F = (2 + 3§) N 558 J5 -
F= (4K + 49 + 42) m s &y aal) Al

LAy gaal) AkaB) sl a5 gRl 4Alan gl s Glosall aje ual

...................................................................................................................
-------------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------------
...................................................................................................................
...................................................................................................................

62



pliin yis Silall: whual) sLjd 2Bl
(62 )pd, Jas 45
.......................................................................................................... : ‘,ASLH\ ?m\
- Lo¥) Jped!

o5 Jea (JSA A mage b LS (A B pa Al JSd o cnla e 0sSe pmd sl
9 2K(g Laguokd Wai g B 5 A G Al WIS A5 5 A ga Al S0 g

e A 25cm s25cm 0.2 Kg

?u;-“g:\‘.'ﬁ\ Jgadll ple Gual -1

0.2 Nm & dsia¥) ¢ il gy saall o) pgall aje O 1) -2
B gl Aa aval) g8 iy Al Baall Led
¢ -217 rad/s (s sbud Ay 490 48 g OIS 13

63



pliin yis Silall: whual) sLjd 2Bl
(63 )ad, Jas 485
.......................................................................................................... : ‘,ASLH\ eu\
- Lo¥) Jped!

s3a el 5 JLy Afa 30 oM M)k ciuaiy 40 Kg WAl 5 =7 Lgs ddas
SEBY) Joa cigile Jaa aladiady dlaal) (e 2 Kg W a8 AS (3las o, 88
L ALYy ad die Alaall 4y 6330 Alaad) 2o f

M %

m \"F .............................................................................
-,'{)J'L'U/d/‘_}d/
el gl B ) uddl) (e dd g aladinls 60 cM (e il ddapey 4y o Jib panay -

Ch A g2 Kg WaliS 9 20 cm e JS kil cdlas aa ) 98 Kg WAl 31.2 m
30 M Agh 15° jaaia dad

sdadal) el AY ) O 9a g Cilaal) Q‘ ub)ﬁ\ ¢ dadiall Jiud gé:\s)ud\ J@J\

L2 a9 Cllaad) G dAliaY) Jalad (Say

m | «4)

---------------------------------------------------------

64



pikie pio gl all sl
(64 )ad, Jas 43 4
.......................................................................................................... s ltal) and
-9 s

& jaal) A Ao pall 30 gall &) 2N 9 O gill sy -
Jasy 9 25 Kgm? ggbes AS (A gl o jry Sl
CgSead) (1 Aaliiia B ) gucy (gl
@ * daia) 888 B 150 rad/s ¢sws dag)) s yu
: b L gl 255 (gl
p Agg) 1) Alaal) -1

...................................................................................................................
-------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------------

65



pikie gio glall: ) slh
(65 )ady Jas 48 4
.......................................................................................................... s ltal) and
-9 s

(JaAY A g Lall MCiAY) apae Caale S o (pe 2N 3 o 25 Kg 439 e iy -65
A joy (5 1Y Sy gl (A mall oy 9 200K gmM2 S o gl a3

A (M) dadlly 0.6 M/s

= Jadd) da) ga daall 4 91 3 Ao pud) aun) =1

...................................................................................................................
...................................................................................................................
-------------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------------

66



pliin yis Silall: whual) sLjd 2Bl
(66 )ad, Jas 435
.......................................................................................................... : ‘,ASLH\ eu\
- Lo¥) Jped!

40 cm okd il aliiis (a B (e Gl asd sl oa all GgSa g

P 0sS Ladie g dijh B ageta jgaall 60 CM o ssaar ciualila Ay Culla
rad/s s g o gSu g ) gllas ds jula

30 rev/s 4s juy sgaall Joa ga Al a1

67



pliin yis Silall: whual) sLjd 2Bl
(67 )pdy Jas &5
.......................................................................................................... : ‘,ASLH\ eu\
- Lo¥) Jped!

B s s sz gl da XY s sial) @ (02) s £ sy
2.66 X 10726 Kg Cmamas) 3,3 JS Al Al 4 Adgh e llalaia RN
d=121 X 10710 s& G pdl) (o Jeal) S gia

= Z ssaal) Joa s iall A gl a3 quanl -1
@ @ @ ........................................................................
I.‘. {.f e I ........................................................................

4.6 X102 rad/s gsai 7 s 58all J5a o5 Jall Ay g) 3 Ao il 1) 2
ad 400 gal) 4 jatl dBUal) j)a8a Lad

...................................................................................................................
-------------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------------
...................................................................................................................
...................................................................................................................

68



pliin yis Silall: whual) sLjd 2Bl
(68 )ad, Jas 45
- Lo¥) Jped!

JS& o Claaa B g pliadl) 3) g 0 ALy gk dald) ac ! Ao liva dnily b gil dilizad ddasa
Apdlal) Alaal Aliles Aae 8 gia 4o juy )92 9 ABal) B 1g0) pa e S Alas

58 aguu gy Axiiu g daaall ) jlaad) JAI3 agaldBi ¢ gSin) eladll 31 5 8 4 YY)
ke daa Judly gl Ll 90 Tam  haall 8 dailiiadl) Aaaal) aand 2y (gl
AL las JSdo Jridy g2 g g JA ABad) L e

M=24x 105Kg 2 Wi sR =50 m & 4siladl) daal) jhad Ciial

(F=1.4x% 102N s Agkall d aall ki s 1)

ol jaal) Jlad) daa Lad

M/ N D e e

-,'[J_"L'U/J/}d/
$951.85 M/s 4s yun d A duay 42,6 mm W _ké 3459 g LAk Cil g 3 S i -
il gad) 3 St 438 jald) ABhal) jlaka La 2857 rpm Mk g

---------------------------------------------------------------------

---------------------------------------------------------------------

69



pliin yis Silall: whual) sLjd 2Bl
(69 )pd, Jas 45
.......................................................................................................... : ‘,ASLH\ eu\
- Lo¥) Jped!

Jogaa 9 Blw 12 5 bl (e Ll g8 Al (Al (e JalSlly ds gias 4 g0 Alae -
0.9m (AR sk Ll 95,2 Kg 43lis Uy
Co Buke saall 5¢0.86mM Adlall o jhb Ciual g
0.12m W _kd Cial 5 3.4 Kg WAl duda 45 gha
A osaall e didi 1 1K Qg Al dad )l Gluall) g
MO Al cailad)

o3 4 al) Aaal( ¢ = I/MR2) uldd) aa

.......................................................................
.......................................................................
.....................................................................................................................
.....................................................................................................................
.....................................................................................................................
.....................................................................................................................
.....................................................................................................................
.....................................................................................................................
.....................................................................................................................
.....................................................................................................................
.....................................................................................................................
---------------------------------------------------------------------------------------------------------------
---------------------------------------------------------------------------------------------------------------------
---------------------------------------------------------------------------------------------------------------------
.....................................................................................................................
.....................................................................................................................

70



MQ\A\ Dok duay Ly ~a\al) ddauial) Mgﬂ
Alal Ay o duagl £ 9 pdia (e 5 S &l L) A g3 pas uﬁahwasmdhd‘&‘ L‘-“JJ 7

GU) ¢ il ) Juaadl) guu g é&\\l\) u.n\\ sl o salall
22019 / /gl (70 )ad, Jas 48,
S 3| s llal) and
- L9¥ M)

25 i Cuay 42.6 mm Wkl 45,9 g AliS il g 8 S
ol Al Ladie 73,51 J 48 ) g2k 0,985 9 2857 rpm
fedl gal) 5 81 Aadl) de yuddl La

-,-[,.,‘Ltf/‘j/!ad/
el S8 AN gy, = 4.243 K g ALS Gl Jualia 9 &) e B8 B8 Ja ighle Jia
46.21 cm W kb Cial dlac e Sl Calls
Al dlyid 4TS Ll Dy amy, = 5.907 Kg WAIiS
fulldl) das jlada La

71



Duih dwyid S\l il ¢ ugu

St S ey SN, "SI & o-g;a.
Alald Ay o duagl £ 9 i (e £ 28 il jlaY) Al g3 adlS L8 adloy alaia Jia dae) Lu.UJ = a3
Gl ¢ sl ) Jucadl gﬁi& b é&&& un\\ sLijd o saLal)
22019 / /g (71 )pdy Jas 48
T V.| T : llal) acd
- L9¥ M)

Mﬁu&a\gudhhcgjﬁuaﬁuﬁs\)hﬁyﬂ\GJ&J\JJAAS\Z\A\JA

500 rpm 4s e ddaall diaadl py 9 R = 80 cm oké il y M=120 Kg
MN\GA@SAS\OJMJaMJMUAYdM\QAM\AAJ‘JAA.\;L;J\JH\M\AUA
Balasll s Sl Al Jalaa ¢S 13 F = 100 N Lk a1y il b g
MK = 0.2 d3laall 4

e
/ 9lgdd g1 Ji8 ddjaall cldl aae Ladaq

o

----------------------------------------------------------------------------------------------------------------
----------------------------------------------------------------------------------------------------------------
----------------------------------------------------------------------------------------------------------------

72



