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Odzj dz' § d JNIBEe Y dds) , SOy HT2 dL ColsEEBicd s gesC

)
f
ftso jtondetsisd tOodzgsBj tedes ) Mddzs?2 F, dzOf tcOo dzj decets 2 «
h Qted SO d f dzwmC BREdS de@®asjaddzj d@ oKRBjyHE M2 dy
ddzj 6 hddsd o MoteBtHdtsd3 Msisswdzdd HdAddz | . 1 cdzocovw,
tOMMmistswddj RBINHE Ct6O2ddhi3d "OwtdscOoOdd fted Hodyj ddd
bbbbb
@, 8,
8, 6,
I-:I..‘Jl:l 2 F Ell;l .2
~ f — "B
Fu| 1 1 """
LS '.i*".ff/f/fff/ff P |
mdg mg
(M+m)3 a) (M+m)3 9)

{ Ofmidssisted s Eidzse gy d@w difs i doasts sd Ho lfsttscs " Oted
ftod dztsy j-ait® O] S I :
Ozlflzq'lté'_ lEIsts+§+nﬁ1 (1)
GHR,,-MddzO kftekzetsMmisd f§tckzy dde , MjHddwe h j2 fjtcor
FeeMd dzO Istej dzdw , ¢ sdz! ¥ 4 dad
mg-9 jf " OdCo.
0= IEIZ et 'Els et lEIz qzw."'é +mg, (2)
CHB = -Fog (FogsFoy)-Md 20 EYftecetsfisd, Hj2flseaks h O dO
ftokeyxdder, MewLreOsh j2 jets M fjijtcor @3 hOtcd ¢ 3,
FoMd 20 bkfteketiisd, Hj2MisoakshOw dzO slstts? h Ot

stejls! dd3 h Otcd € 5a3.
10 dh jd3 EtcOoadzgjdzdj (1) o fHtesj SCydwrn dzO etstedL tsdzls
€0=F, s Fsw

|
i0=g- mg,
SBQE%@nmgﬁzqghtH&d&J%dj fokyddz , MewL'™ 9 O@&h j2
VicQodzj dzedd (2) o HtesjSydd dzO etedL sdzlsOdz' detsy (
FOZFIZIJZU:._ FllqurE Fis o
1
[0=¢g- mg
{Isfs HO M‘;d EQE&-ZZFBm g =mg, Fllzg'th:FIzq’tE sw Moy 2/7MQg
1 sm¢ s x, £2zmg, d &3 J &3 H dzvs Xz totfote iz flakfrw 2
_ 2mmg
k
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[BBN OW ftsdkzyjddz 2 toj L-k2 BOBY ddgdy bHdddzj ded™ N
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2k
vOCdd3 SBOLE®R, Mkt twOfMMisswddj KiyxHE $ttO2 d

8 . mMMgN §
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2 AN
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Jtezr ®wOBHPYsE c § cdPFFrO8HCMPdeteIsd ¢ Odz! dets?2 Misj dzj . Tg OF L
dzj sBatsHdBs ftoddzsydls! € cGctkzL bk, ylkte' EHJjt) Ol! Jct
9JtelsdS Odz! degsd3 dzOf tcOQalzizj dzpy HEPWwsS gF4 9B ? sOCs90 B
sl WWdydJ dzls Istej dzgdw MG s502=08.J dzdWv GctelkzL O 8 Mmilsy dzj

bbbbb
G 7,
1 A=
% AT1T
7l AE, Z
/ /
F 7 o F 7 )
- Vit ! 4 > - -
v 7
z .
[ - L
] ™9 7
7 7| Mg
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100 dh jds Efmdzse dj tOo detse jMdY GtkzL © o HtsjSydwa
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€0=T+F,, - mg, @
|
i0=¢g-F

[5CbEHO R gsEnigest ¢ I = g = nF,

¢ HT-d S 5GEOY M o,
F-d 20, fwdyddosh ow cwbkL € fmlsj dz |,
Fop-Md dzO tej dzdv § 5C W,

g-©j OCydv flsj dz" .
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1 4 IstelzH dets a{fISFiSJ lsf'L  W2Img- AfFdzd HIz§ Is:
=mg- nF =4546H - di3d dzd d3O dz! dztsjy LFRdzOyJ dzdj Mmd dzr
tcQo dztsdzj tcdzts 9 9 j ton

fs Mmisj daj
ZzOf tOo dzj dzdzOW f tetslsdo Heo d:>

m|n

Ho d) JIlsmw

( fdzd GctelzL
MEsdz 4 ded v,

Md d&zO Istej dzd W
I 1ltd Mbzyo] :
PIT' Flsts' mag, 2
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[ Fsw= 10,

tsls ¢ @ w @®F + mg=5254H
Hi2Misealzjls o 8 FuceH ¢ O™ difdsizgzOdfVio|Qjofipit

{ Mdzd dzO GclzL
Hi2flsoks h O f tisisT,o S Geatrp® dafsiy| MAPRk) L dz
) 51 5Bz 0o datsH P dTs @ & Oy dzfndp@ B dzGaH. d tc O dzO
1 5" 15C0O0 Muoaddezls! etz oadedL ftdoe j HF s SdzOpitta Gladdede

99 jtern ftoslsdoe tFf.csdztsy dets fd dzj
[ dded 3O dz! dzgsj L dzOyj dedj Mmddzr Itejddy fsSsvw MsmlsOs
Fio = nF =354H

Clts tsL d&zZOyoy Is, qlsELstGSfr]tq’dpr dzftpq taide] P Isdilf vts QdgafL dztsB2z 1 j s dzO
Misj dz€J Tsitsdls! mw.,

t O dzsH § 2 Miso A9 nfigd4a®itc Oo dzO dzkzdz¢ @ o { Istsd3 fdzlz yC
dzO o jtelsdC Odz dets? Mylsj dad . wdzO bRgjady fstsw ftod L Ist

1 OHOYoO 17.

SOCts?2 Gtk BBy dts BkHJt) Ols! d&O dO§ zsdzdzs?2 f dzsmE s
dzOff tOo dzj dzdzts?2 ff Otc Odzdzj dz! dets dzOC dzts dzdzts 2 /eztOMm C4=2M) IssdQ & J
dL d3j dzd s lse jls, JMmdzd nddazhbOf whdepdlsy dENEEnted ¢ 2 ¢

bbbbb

\_v’mﬁ"
LicOodzj dzdJ Qo dztseo j Mdw ctolzL O:
0=F+F +mg+g, @
HE -ZH jte) do O h Ow fd dzO,
Foy-Md 20 btej dzdv 56 BW,
c7tg4®<;qu ZOSC dzts dzdzts 2 f dzs M€ sMlsd .
100dhjds (1) o XKgBjiSydwa dO g
€0=F-F-F, @
|
i0=g-F,
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G HH =mgsina d F,=mgeosa -BBtsH z dzd s iy 5, @ dFdiryceding{ i H tsdz? S tststeH d
sy 2.

) s s& R =m, &ttt dL (1) fsdezydls’ :

F .. h VIZ- h?
mg¢ ——, &IAg)=—, cosa = .
sina - ncosa [ |

[T HO, Hdv ®KOSCHdEOd dscts L &zOoy, Bd VY 0§ @@ tzt dz®
dz0 € dzts dzdzts 2 Wi dzts fipMEisiPed dz@) f s dzlz u d B:
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(mg),.., N D 31H
t Offgslsted & M dzERYORE § jCdeEdOr dydteird0  dzO ¢ dzts dedats 2 F dzts i ¢
BHjls Mo OnOl! 5 &OfRMHd dj dzif g .fifEBEMis O dzv e h j 2
106 dh joB ZtcOodzj dzdj tOo dzso j dW EHjtoff dO:0j Bsets G to
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¢ Uy & FAsSEEmendstE T =mg, d &4 d:
nF
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UBSEHO BOCHd BOEzd xyapBj Bses o L ltsd Mzyo] Isjd
Uil _ =1226H

S

mg ¢

1 OHOyYyoO 18.
sk B@OMMES2 m Msdls dz0 ctedL Sdzls Odz' dats B dzlif yiztizth) C lis i dz
CkB LO ojtrndsgjj tjBtets, Yltser tdz dzZOyodz sftesSCdHr 9 Ol
CkeO & {§ dis @k izl
bbbbb
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>
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mg (dfm. 1)
l EMéimsstesdz® SEBO. wdOyOdkO o' whmdddh, (tfhc&®OCdn
s otsC ddzj ISFpw dePffdeo dzj dedzs 2 e stedL sdzlsOdz des (tedfm. 1) .
] ftojHjd dBYdcHEREYOOd]Y CkBO ostlttkze Mosjct dady
mg%d:Fa, Btsmszo
] 1lstsds Moz yO] ddded 5Odzr desj L dzOyd dedj Mddzr Hdozv 5
I:min:rn7g
10 dh jd&3 ZcOodzj dzdj t0Oo dzsoe j fnd@dz' SAeBEO b  off jtadds) db Sy@fd Ac
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‘éO:Fmin_ l:Istgi (1)
|
i0=g- mg
m max .
) 5MC S8y, €, = TOCFT, dzjGCs dz?O—;)lsd, Ul s

vjfjts teofr]mdyslsteqdy,fnmznzmgdzw, CSEHO kesd

——
5
7% —
\ / 1
N /7 I
\ Ve _;_JT:'
N AR F
—_— // \e 2
FTp // \\

/ﬁ/////i//// ITT

mg A (6df. 2) .

LicOo dzj dzdJ tcOo detso jwhfd WdzCE wesA dou tsdastOjde Wefsy d o j telsd ¢
€0=F - Fgy, 2
:'O=Q'mg'F2,
GHEJF, -MsMisOo dzv s Fdf j Sfde dzd sSted L Sdzls Odz! detséts d o § tol
1 dsteHdes adHjIst , yYlt:
Fog ¢ F0Y =my,  Fcosa ¢ mmg+Fsina)
[ sBOaddz ¢ (2) ftcOQoadds Bk dzstse ofMmjn Mddz tlsdesh
a mg
Fa> ng, F cosa 2 >
vifjte! dziceSt fdizydl:

%]q; mmg+ Fsina) = nmg+ nFsina,
slIsC EH O:
2m

vO0Cdds sBKOL BA3, ftdkzyd &0 Mdmisj 3O dzj tOo § dzMmlise :
}?FsinaZM
m
i ©)
IFcosava
[ 2
1 Oy GsdizetsC dH " 9 Oded W EBO Mtstslse jlsMlsakzjls L dzOS tcOo j
. mg(1- 2
F..siha=——7
2m

F.,Cosa = mg
2

(4)

s ¢ bga @wq’ dzd:arctgl_ 2m
m m

l Jtedey dsmw € f jtcosdBz EkZteOodzj dzd® o ( 4) :
Fminsinazw, tslsFEmiJz:HM
2m 2msina
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ltsfr]QtssﬁnaC—-!ztgaz _ 1-2m _ 1-2m
1+tg°a 3. omd  5nF- 4ml
1+ g
¢ m=
UBGEHO BtjHjddlsmMw or Oy j ded j W dzw de@Bif te ez Grgztzdzts @ s

a=arctg "¢ eswdL lsdzlsﬁz%a ) drla O
- _mg/5ni- am1
min 2/77

1 OHOYO 19.
[ftejnjddls! doddedgod citsts Pd ddgs )y dzs s esC ddzlzls  yj t
@ZOC iz dzdzts 2 f dzsMS sMisd. s OCte HEsd jdz BT 5!  ieSdk Bl G5 SR

f smS simisd, Jjhmdd GOMMO kB0 ©Os &zO M?
bbbbb

—_— o4 N
FTpO // \\ A
%//////i///ﬁ////

_ Mg’

[ ddzd BOdz detsj L BaOly ji4e jo Midaizr yOj, CSSEHO jVY §dzj uts -
BOC Md BOdz dz 5. 1 kfMls! M ool jddy fsosHdl yJjteL
f dzj utsBFdduizi s H d Oc BREAWZ, ¢ KarB PB s S F OB dy 2@ O Is!  ff te
9 jtorndej B tjBtolk (IYSO 1) d dz2OftcOodzj dzO § jtef j dzH d
L lsls iy dzlz Y @ 4556 t5 dz

ljtcoats] EfMzsedj twOodeseo jMmdw CEZBO o ftosjSydwa d&zO

q +F,+Mg =0,
FitFug =0

GHG-t6j OSydqw tsftster
F-0jttld S Od dzOv MsMisOodvs h Ow fid dz
F,-cstedL sdals Odz? dzOw MmB,Mls Qo dzv ¥ h Ow  fd dzr
Fee-Md dZzO Istej dzdw f5CB5W.

1 dstcHdets adHjIs! , ybts ddizjels BB Msts Mssilsdesh j dad v :
F, = Fcosa; F, = Fsina, g = Mg - Fsina, Fsg = Fcosa
Il Isstets] EZMizseo §j z@OCa sl j Bijzso dj Hdzv dwOYO&ZOH sif tots
Fz Mg2
2
tslsglﬂ;;n@MgT\/E

{ftjnjddd d&dddB30d dsj LdOyjdd] S(sividydjdso I
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F., =Fcosa ¢ F/& = nMg- Fsina), ls/§72lz—'\|/-||—F@C|2i
g- Fsina

d § 5 bk

1 OHOYO 20.

f OMMO Ctsdzj MO mM=100¢G6, O jet tOHdqEM, R=QCshtdlz:s [
dzzy dzs fteddzsy dlsy € Cwdzy Mk, vyt it $OIdIls! jets -
Bq ded BOdz! dz' 2 S Y U gy dds Gsdzf s d o Mskzfsd Miskzy
L Iss MHJ dzOIs! .

TITITT7 7777777 77777777
mg

[ ddzd BOdz' dFsR L MiflezOs Mz yOj, SCHBEHO BdO BlHjls §d

HJOdj Istcz AC Ctdzj MO, f(eschiskYy O] s nf fpigal jCdfldsta) ¢ Clrttscipy < figO . |
RL Yjtelsj O odHdats:

{ftejH]jddd sng:dzd yd dziz
/ _ 2
sina =v1- cosa =$
10 dh jd&3 ftcOQoddzs RBsdzj delstseo tslsdetsmdlsj dzt dets Istsyscd ¢
F @R =mgRsina,

GHAR - dzj uts Fipd oz
Rsina - dzj yts mipd dzr

- 2 I
uc[dfO:mgVZRth SN2 L b s dzd d3@adp—dz/; s2 , jMdd
_ 2
mmzm—g“zzihhzzgm

{ OMmdsslstcdds o ON jdzdj Ctdzj MO oCtkze ctedL tsdzls Odz

skfizlsMsodd ftesmMSOd LMo Oddw fsisdztshd By dF, dads dety ffgldszjfdd

Yj dzZstc® Ctsdzj MO o Bzl skEO&ORE B df GO BB dshisd H s
FunR=F. R 515 C EER OF,, ¢ F™ =/

100 dh jds ZteOodzj dzdj tOodzso jMdw CtdzjmMO o fwtsjCyd

O=mgosa- g, tlsG22r R'h-ts; OCydw ¢O Stdjme. s flst
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,nnm de_ h)
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F/7 ymg F
fejHjddd Mdd , Hj2Misekzshdj dO dzj olkz¥ dedydgs ¥ s
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L oMd 20 Stej dadv iyHk ke Odd,
MO ktjddw diyHE btkes?2 d fsojten dsfhls! s,
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n e
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COD dadj ey dzdj yddzddziter by jdd fSHE GOHSH o' fslst
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g-Md &0 ©j 0S¢ ydd,
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100 dh jd3 oalsstets?2 L OCtsdz 1! 8 IstsdzO:
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sftesj Csdelzjds 1 Ists EZteOodzgj dzdj dzO GtstedL sdzls Odz' dzlz
a =-a Fk,s=-002mg
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a=mg
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O jes MSssls!
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