
J.r'Yl c*l;Jl &;.tl :,Jg'\rl :r.r;l

.+te,:^yt astdl qB +J,rlt nytseJ,e qt$r,q i,;t:*,t _

.rybfl ;.t.",*ilt qi ,l.*ll cifehi er,os,, el ;.u*.il &a? Lrr u.,oi -

(a.7;,: Yt) :rlS'Vl Jl'y,Jl
:,iiill (1Y-\) $lr,aalJ iilL,il #l"r/l .1* i-",^a'all qt"yl ,rte,.,tJl Gr*Jl J5r ii;31;6,a

:Lt r,!^!i Jgrd oln:.ll 4*5qj*jl a^^SJl gls.<nA;n &_r*_, F."-o.Jl elr** L.u.e -\
..iiLJt (i

.,iil*:rVl arjJl (6

B=2A* nt5 lili ,,8 ,; &o* ejos:l ..J1bfl JLiJI -y
:6Jq ,i43:,JJ {.rJr,"Jl .r.r-Jl &t, Jli

2A' cos 0 (v
LA'cos'0 (.:

2Acas? (i
A'cos'0 (6

8.65 ( i
36.76 (g

& h*a; L-rL:iJt *q ynb 8"t+ 44rb G G;La .(25 m/s) i->_,*r. a:;t*- ,5jL ;5rq -r
L .c..niiE Ji Jl ( 8.s m/s')or-$ ,-..{B L;L-,,q 6;rl .Jl *ttt*i dlhj a*-xs &l,,Jl

flaiJnJl b:- J^pl !i.'.o aArJ s,. o;LJl ttfr-; bd (-i.tt{) 4!Lll ;l.roo
16.75 (v

73.52 (.:

:,]Ul ps; ,irts Jr iJ-crr,rl oG*tJl uFa rri.or +\tl ih"iil ;-i -t
.ad:tjl i,: .*bir*ll .-rU.iiltl l35q-j (i

."l,a.aJl 6 iry:^ As-yl ej;taJl ,i!- (u,

.4Jtir{SJl AL,-iJl ua.a.,,'," u.'lo:i} ;," ,tll Vsr (V
.J-lr"Jl dr ,l-a;l "rc pLlll Jl o;;;t fJb glrst 1t

(\)



CY. \e/f . \r :G*bJl pt Jl ..1s!l *t1.rlt ..l,a.qJl : JsU -,sJl

:rjsi,l .ttlJl gs

g-.a9^ 9"o t+S d-a-,a::"o J^ Jij ds 1ltqSl^:. ,)tiJs -Jts -0

(70 N)ssl,*.j npeiJl af,ae," i*)s lsF .&Lill JfuJl €
:6jq ,$5aJl ii,ros.l ( F)ii9,iJl 3l*^ ,)!i .d"iLl

51.32 (ur

102.64 (,>

47,s6 (i

e5.7r (g

tilf J:.r+Jl ,3 B s A rli:rdt .Js'\tl JgJl Jl J^tlJl JJJI u^ eb,i, al.;l{ r.*a,o eLoi -1

. (7 s) JYt r.:l,^ll 4r,* rlta;Ji
B A Sjdl

1 6 5 4 J
,)

I 0 t (s) d)^rl
8 8 8 8 6 4 2 0 v(rn /s) or/l

,,-,-* 4qLJl gl-irJl ,Jyt Lrn*"r.Jl 4rj9J d.-JtJ dJ.bU.Jl #rt*lrl LJj

B A oriCl

P Jsl (i

rJ-gL*,o J3i (v

'fuo J'-5i
(n
\ (r

ggL* J^5i (,:

rljt

,t{dlJ* f*+J ,,...t^r]l q;t.r.lt i5,r,.Jl -v

g*-.o"ll 'isr- olo.il e-+Jl ,is-r* ll"ta^ g;il"rJl .;LJl ,,tii , i,a;
- tl

LiJtJ {tu
- tg

TJl.J (i
,. rl

L4rtJ
* tl

LJtJ 4*- (v
Ir.:.o

- tlLdu {r:^ (6

rljtr-A - tltJtJ - lsL-JU (s

(Y)



f Y.1tlY. \Y :,.e"I;.tll ;lsJl &!ls,,LJ!&dl :J:!l rs.rJl 'tr;..i:6.:t LI

l*t^i"r Cl ditJjJl )re k .(qg
'.ls!f .tt3Jl As

rad/s)aobi;. *sU *"r- f-ib JL-^ f g-.* elra:r -A

r(,ild 5) d r.dr
1(i6(; 4(v

,'rbrll eA- U' ep*4 Lb ** &till JfuJt -1

qslrl b-.*Jls a^h;Jl drll rr"r i**".,aJl aiJGll

'1r9ft 
o"rcGJlg 4.eiJl ,i^ JS iS,e.J

qs$t bll LteJl L*r;l
qgl,":n rSi o.rctil (i

di i^gix ySi a,rsU.tl (v
a.rgL,-:^ ,15i,l^$ai] (a

rSi a^sa$ ,rSi a^enu (.>

5(e

.;'1Ut Jsb
.d*rSt-"ll ab.e

.f-,p,Jl iiJ5 (i

1:2 (T

1:4 (A

2m, (i

4*, (6

(v
(,:

3m, (V
16m, (r

(r)

,J" grri tF{q }.jrfl p,,,.e'Jl ;.:r! .r,o:.x.r.;l^*.+l 4firl}rJl jSfJ' G -\'

.Ajljrall a**, (6

k$" JS elr^,i Js.rr (2) .:'r-c e,oeJ "ltntl 
jiS.i:.Jl - \ \

f-:s"rJl a,^rl Jk (T) r.r! dt-s ol+q ii3ty asr
, 
"l-#T, 

: T, ;y i',.;.tl .Js*4U

3:2 (V
9 :4 (,>

,-.,i*;i,( m,) to;l'rn" ,a-l:S Jao.i t*lJ d1"^ Llr^ ua{ti -\Y

!( m, )-rl** [. .lsJr. r-.i6 k JU"i a*r;i a:Jl].'i.*l

C,*.,.*'t ( mr) Lo;l*-6." ,J:S 4*Jt



lJl,-t^ill ;Jeill ;e"rll

( iz.-;r lY ) :dlill 1jllJluo

ia6o'.-Jtl itll., ;$,an^tl l- -\ (l

(ulks. tr)

't 
6"rtr Lca{ p
atttJl v-^sl

.i i.*65(

.i"q,!.)

15 )Jyo( 3.2 km ),i!t* G{L-,r"" el'a{ *blJ"rlj sq-,} -Y

(40) Jy, (6.2 km) j3L,^ *iJ "lt-Jl 
&ls.J ;q*r (30)

.(m/s) 5"rog y"5 Gl1Jl Jy-t il^.'s,iLl

(rlt*-rs)

aAeJJl .r^!, +5 ..*!l 6^ (30')qsl1s (20 rn/s) ,ii[:.rl &r, of J5* f*t oJ *t! (v

oHLl ,i^k^ ;q/,{ .}hSIq JSrl ;lij J* (50 m).rry ..Jt t-e4 ,sJl 1,+}t g*31' ir*
..,;r!l Jl J-l ni Jf t&ur\l srfJl

.hJr ojns Ljllb 4lti b,SJ*, a^ag\,t 
'bt-,)l 

t i* :$s - \

(rlk. tr)

. n , r',, J,',art rJ," 
y*i Js^, s',1L.Jl h.g,Li: Ji ,*.e,., cl .ilL'tl ,--".^-a'l-Y

Ll's oi'! L,,'a-yl d'a ,^ee tF^+ Qtr)r'rt L€FEri 
a/r*^ .e_.llr! u^h},.,at

(r)



..te"Vt *;.i.ll .-[ntl :13"\]l ;edl oL;.ir :5,>L-11

:dt l r.ll!-Jl 3u
i.rJL:^ ipr(J'l^h^bba 1^*'J Jr{ &in"tl JfuJl (e

ijs i^lls lsli,R rll a una-r5 (0.s kS) of 
"iS'a1:5

,(4.6x 10-" i/ ) ..5sL:i u--.)i:Jl ,tsi to*i, ./SWl
.R a^i u-"'-*G

(rlkr..ls)

t-orl-r.i,o A-nii i# d-*le c:ri & v*i C!- J" Ls''s ( 5 kg )4:J:5 ;5L 9'*a -r

f--lf dUi;-!l J^fs^ ,--,.^.-l .(3 s ).rq (a.9 mls) Jl a-,^" d*l'43 ,":s' et *:s (30 N)

.#-^Jl3 g,^^,;t g..r

(o)



CY. \t/Y.11 :.s-l;.tJl ptdl ,,lsltt *;.ltt Ji,a.aJl :drltl Jj.rJ, "!;i:6,:l -ll

:&JuJl rJ$Jt tlt:
. t{,ah- J""( 225 km) $.,,i.,-1l J, u}J!l Jy *b* -r^s ;s.q (V

.a.Ln.*^ 8f dyn-4ii y! iohllo i*A;g-! sst:,aJl ..aAJl .li *" gsJf ;, :"fu -1

(azr)

.uclP-ll )i1l 4sr-, *ZSi -f

*bt.bl u-, de(*Jl dJl*-yl &l-"^ nS lsli r tl^a Lr"d f-jlr &,.L "t" 
i:lt*, clp (g

:aiillsJt-' ,.,b.J Jt^i{ orpl l& **i ni ;S{ &r .s*i Ji qi .{F, )u*rUt: drLJl

,*W

(.ihr"rr)

(1)



f Y. \ tlY' \f :.9,|-r.tJl ;lJl J:'yt ot;.r-tt 'Lo-oJl 
:Js'!l .rt'rJl "!;j:6cL-Jl

( ir.1; tY ) :E{U' Jl"yll

.Q-rSr asf o"^iJl Jy,.,bJ"yl ,6r- 4lr-i :ril -l 1i

(.rhac)

.r^Jls tljyl ui 4lyxJl elrs: .lloll +Ul si'.*l -Y

( trs a) j.il:;*^ ,FlU a.h*,l5; r:,*"2** (m) iliS AoS

. at^ q qlsl5.r oSr *Sr;9 6r- J, 
-Ys

ilitls :ysi i3s c{ti 4J ,q"qul 6i

(,io.'1l).......

Af:4 dyl JfuJl $ LJ 4it,^ .e"3i Jl arl;:l 5;s^ rl" eji ( I ) dsb h**q Js.r^l (V

.(0= 0.2 rad) ,ii c,^J. lS! 4tr*lJ br ,#i "r-3i .'lh*.a o*&ls., 5r-

(v)

(,llro. 
"1.)



a

fl .ltlY. \r :,s-!.rJl 1t*ll $yl 6-LJl _r 
.^;'l .Jr\l ,r31 ,tr;*s :iicl !t

:ErtJl rJllJl 6rU

!oil, Z,Ss> dsz;.: Js-r! (t).r^Jls (v) icrJl Jr.r .ilyJl dyt di#l ,..llfu.Jl efJi -y

.ojlitaYl ;*^. qSi ..it-.-

v (cm/s)

a (cm/s')

;

.Chr,e #sr! t'J trb,,.6 6" .al:*]l ,:*iil

(^)

(jt o.;r)



bo
tN

X
r'-(r\
rr|
I

?,

x
00..l
\o
lt

&

:I
q
,F

t

v)a
C)

q
\:

+$
*o \)

\J4
l\

-. lc-l B
,Hc{
fv*_++
il > > <l<

ll il

th+

1
,v

0q
\
ll

d

'q

lt
bn

tt-r

lt

nlsrl\ I^
-l 

!
r-li\
r\l
r\

r. -tF\ Rl = l\l ",,," c..i l- | Urt rr 
.--*-

t\ il u

il

Ir
l*ls
-P

il

v

il lnQ

'qxt\ t.Y
lt

t$
il

t\

a
4
:
't
:
-d,

,s
a
?
::l'

J'
hn r\
N{
lt il

3 rqrq

t\)

il
bo
X

al

'Z

xt*\o
\o
I

E
.J'

II

rbot\
tr\

N
C! t\

I

ll

{1"
II

q) -=l* q
il<
B

ol
.{
ll

14
4to
g
.J'

1
,v
a.)-)
,J'

c.t oo.- r"- \ov\oC)<)
noq It il
U u l,\ C.lll ll tY
^^LHH H'a'atrril il
7) o(.ic\-+'+

a(hoooc)

t
\5

\! \JV
"F{\Jvtr-vuJ
-\ctrOU7

()
a\

ll vN"rin\
-s\Jr\ll"l

ll
\ll

s

il

s

i-r.l-lL-'*r lhl."<-.-7 *-->
kH
c'l (\
11 il

F- F*

t=b:sl-
\
.Y

q
$

4.t
{r

-rlrJ



,C

5
.*,5

-,
A.

,.,
dJ

.q.
t)'

t<,

u) o t' d t-

4 & l. 1. 4 )' [:] )'

:
,$

1- )-
\).1

o

,$
{,
rd

1

I

I

at

I

I

I

II
I

I

N)

I

I

q_
L

r>-
9t <-.

t\'J

I

$J
I

l.
I

\1,
I

t9

q-€t
irkq

Io
I

l.

a-
)-

I

I

Io
I

l.

T
,$'

t
J.

â

t'
a

,$

rs'

.t5
a
'jr

o

,$'

3'f
a
.Q

o

,$

3?
3
B)

4
t\.rd



,f,

3-)

T-)

q
'19t

,$

a
--.

I
C] IOro lv+l+
. taa+l+

fll-
CaiH

il
9.
tr

3
ull3
v

"3n1

J.
3,
,4
,J;
=

$

Nu"N

H qI,S: x ne
il l: l3i ; J $
t/\.6

.Elo N ,:J ,i
",i* ,\ x i Ir{ Ot .. ) J,PU0 Nl x \c

Eo -i- rr 3 { -fl -,,'

+ s sJ A ? e \"
^. fi Fl* u j I '*t-'-l >Nl\
ll * >l il l -l ll
o li ll - .'rf ***>o\\\!

I.a
:a
'a
t'
3
;s

"5
,,3,

a,
rO

Bol
.6
hdl

lr$ rt
'-$ *{
+
r)
,:t"
'r-\ /*$,fl ,r.$ t/\/
!,\, W,,a
:---.1:-/'

I

'|L
r!-r

*" i ,-

*1,.
+
I* lts

5.
_U.
,d'

l
d'

=.
,$

1,
f'
s3
5
fl.t

.!)r
(7l

{
:
:Io'

-r-.J

OIOI

-lox l\o
c'.1 I x\o lA
+l\f,
*lool(.-)Ql+u lrr
,1l-
NI
cal

il

u7
'a
2
,a

9'
,a
9
a,1
t
q.
,o'
'99r

,
3.o

"5
'1,

"io)
'f,

t.

tl

>



j
i!-

3.l
to

.d

r\

-fr
t/)!"

f,/*1;l
/,/ I-.r
l,' ''..ff,

(i,E;

t.-9o
\rt,. ",\ntts

"7t.')-:)
:

I
a-)

"?r9'a

a
-:)I
t-

w

:l-

,C

3'f

)- L

A,

=._!.
'i'

\
ie4

;i
,\r

vij.)

t'--l^ \o
l^ :

^ lq v
*l ll *

t-

l: ,, 9 N'O"^c'')
\J x,^ll -ll tu,,\oK^-ll

a\l

",t-^l^!le<
o/(-..lvl v

=I

=X

=l-Rlq\|

lt

!\);.'ii
t'/

3'
Jo
rO

1
g

.1,

-^:'3-s4'aA\6.
.1-jlx

{r .: j ox I
3ts::3::?;-\ ,' 

= y tnlul1 + ',' f, l, .o,l Ulc,
T.>- o ql_g i \ I rl-{ . ll .i-' E :t- :L iL .''
9"-q ,, T,l,] J -*> $ o 6,* * 'i +

,i L\.$' )Ssr,:, 
".d

iii i$
i3ief-
{1l..iq

,..1r -'.\

\t ,.- r,U i(
:-r'

f ,..1

j

,$
rlr'lL-r'lL-rl-

5"
-b.
'{'
l'
d'

{
lc)

1

q-

-t
Ir-l.^-[,

I

II

a-L

)-
.!!' X- 

'':)



3.l
r<l

:t
Jt
t\

'*

3'f

L

l. A:,

.?l9'a
:
te
$t
e
-lI
"F-)
5

(L

Ffi,,
r$i
("fr'r
I. iili{-u Jii.
\.,:\.) i

V"
_s..*rJ'

S.;N.
. \12-\

l;
a)

*
:
3,

{

I In'I 16I loI l-I lx
lo l(nlh I c-tlllorlxl+lI--l-
lo, lo
l.rl'l t

mll/\o I loo* I ICO

,x I 19.
6tt.;
-J-l-Nlot>\l-Lvl.,\i

t. .Nxll'-.x)oolio\oiuro=_s
lt il lt il
lr

\r<I\r\

bO
NN
\N

vl v)\\\ -)-
lt il

c{l^l
3lL. Rl\sl \l

iqtr

/$'.,,/l

):,"1

?
,$ --

lhu
_$"

'i'l
d'

{
As)

1

I

\p
I

I

\})
II

I
$J

I

a
-f

t-

9'



{:a3
,$
q

3
J.

.?

.E

?E"!!t E
= !)r(=

3 ,E' tI.

.iI' 'c' H'
J 

- 
.da\,_4 J.

$1
E.o

%

i\
C.)

ilI
X

ao
\o
il

V

ll

4
N
ci
il

lolKl- ld=+
lt

I ool "-a-
lt
a

a
-b' _\3

,B ,$

4r
,di ;€

!1
J_L3t
:$$
;t
,! dJ

:5
"-J' 

o

*1.
o-J' H

q
dJ

?
o)

6,
3 ,1'=

.u 
j .-q

d
\d
J,

V"j'
,i'
t.
d'

i"

q o.t
c.)

"N;i+v

\OO
tt o

, lo\ X
Rlo\.aNl-r,A

lv v

llll
Rl. \c'llt- G

llir
U>

4
q

ll

lnl
INIO
l^'l H
IUI>

N
N
il

l-loo---.>-
N

N
tl

t\

\a)
c!

II

]I
rnl
9l*
vl

il
o.l
^{

Io
I

Io
I

I
.el

"7q).a

t-

9a



'r3

5

T
,4
t{)

5"
-b.
'i'

:'1

1',
e1

a--
I

I)-
ot

a-
I

I

al

td
!{

-st
>

ta




