(ONIT-)
TN TRODUCTION

5a${emt

An anangement (o9 Combination o dibferent
ijsn‘cal Componanbs thak ane Connecked @D
. %&\qﬁi"\‘ozeﬂ\@y /Q}:fFOYm O ﬁ/v\/{lm wonui b o
oLc\zu'eve o C,Qﬁ:tc\,\'v\, O\oiéotave s Copllu( txsaé\”‘
Canhra: |
The WYWearuw oY CGVJ'io/\ L& Xo .c}\tﬁ'w.\ﬁk-(’

’ ‘ ' ' \ a iyed
Auvect (@) thmlmai/\o) a W So 'HI\&JC desir
CD&).)QC‘}’\'UG’ e oblained. |- {1, {..

Ccﬂ\)(nf Cuygtem:

A (\&d}’bi SYLen B em av‘ra\/\%m%{éf
Pk»ylpcn) Cs‘mquemts Cm\'bedd. ov Nelaled tw
Cuch o manner aéioCcsmvna.mA,Ajyece o
Q'lé_ﬁv\{data )}gel[y o O‘MoHrLg Sjgjrcm A C)M’o\im

o Ceyloun objechve .



TV\PW‘: ){jo
The e>(m+a+\m,\ oy SHrodus OV[)P\"Q‘Q

o Conduol g‘fx‘v’«ﬂ“ from AN aﬂxte'mcd %)17675%\0

uSM\Xg Kv\,mon an Mut

- Sowuvce LS

ovtput: g n il
T The coctual ‘Resche Aol ont\AJ Avor
e Eekided %\y&m WJTD it ?‘PP\‘CO‘ ien oF

~put 18 called o Pwl:
g

Plawt o Procesi y
I{' l_"> AE{)\A@J as, Po-z'hov\ a{ aﬁ\é/@m WL\L

also
TR o Cm\k@[\_@ﬂ a\/YeﬁMD_A/ ;rttg
Cauéﬁl P YoCess:

f’o»&zollq
TG o e/\

tsell o8 Cxl(eynal t‘o

e F\O/Vd 075 Hee From ,
T r't&z%\mp\e/%/t })mw, awﬂg%w@
hgron belao 0 |
s Enlid . |2

ahnadus %»Xgm %—Mcms:




o Condrel Q% fon»}«,arw,M

"ﬂ/\.eYe m’e_ ‘oo YY)a‘joY le_q,a,\,\ym/tm dh
Cb/V\«Lm\ Q%-[—awvs R |
I open \myP g\gé.\,m

X ClOS-eo) Lo‘vf §3€—¥om

©©F€V7-loof Q%er Y

~ An open- loalo Covindd Q%M i lone \h.wh‘d’) "

+the owipwt 't che'nJevu; on pru)c b
achon &t pwput 12 btat(zy independent ol e

0w([>u)c 0% c\nanﬁa i oukpuk ok b Sng-te/m
— The of*"" W@yggmu also ca)cua iw

non- b@back Qggk)m o) Mg
e below figure Shaws thia o{){)\/\*%ff\awkm

.i'_vjf}_x% Caw,yollw%e_e PYo(ésﬂ Condoolled |
o yef{erend—— uasvra oy F\qw% Dthw\—CL,D \

( Kefevence L\«P\,«} - (D [ A{Pllec} J,'o e Co»dva[la,
" tohiich %-enaa,t% Jee ad'\«kq)tw\ /%\%/v\_aj uld
Yeo(./to CD'V\A%’J [Ce proCess rohech e A Le
Cantrolled. process gives Qe desiyed Condvolled
aw\Pu* c(®-




' — for a glven Lvu\:l,d' Ahe g%m PwaLUCIA o Cerlain.

adf[?q_t' Lf tHheve ove 0”"5 M{prwnoé/’,"d’:’:
[DLC"FHX C/kcmj@) ond Lhove &b MO MM{:":L
ok the Ly\?ui'.ba fo‘h'ng_ _IOGLQK Hla MF"&_

69?5‘;6/\"’\0(’ veliee - | “ T

Some EXO\mp(es Db/ 0[9ey\» loof SS/QW cOg -
1 Bread toaster | ol
2. Aubmalic toaghing machine:
re VB Tyo;gﬁc_ S\?Modj ele, P
Advandages of OLCS'
- Q\'mf’)e (h COﬂS"‘U({LC{["'I'GW o | .
SC@F\OY\/\J‘&J

2y (TS ;86 R
g.. ‘!\}o SML\'U&, Pro(o‘c"é'w

|

,"','

1 |

Dicod el

[ d.1e By ’

o of eles®

]
“

V(~ | {ess ‘aciu‘rd@ Ccgvns | -
. Racalibyation of Ibe Comtrelles ts Aeguuived

|
{ |




s ——— :

VNI R SO g a e

< C!OSed, [OUF é;"d"o/"—om . @
y N tom i which the COV)“’YD(.LY\& acbon o
pendent ON fle oukpuk
called olosed- (ooplysim
. . "
- ihma\esx !}5 /ng\/e (5{(’,{96’036\/\1’ 0}7 L,;V\F(A/Q' on k
closed \:’DOPI S%(Jf-om Whet _,l;{/_p, oo Aback

.Lawc")u)c,a{
poopests -
<L \Ar 9%4-0\"0 b\)}'\((,f\‘ wyalrbaitna & F};‘Q}(}in |
qjﬂat‘%\u‘f Lehocen the (fo-y\?\’n?[\eA \I“j;‘bibkﬁ
oned ke Gelehrenca L’w(ouj—,wvm‘ wSed o
|

RENDIV <omehotd! Ae

o6 Chanjﬂl) s owlput B

| ) Enopbn 2§
o S k—UmJO\AKP(/U{ aY

| oukpuk s fedba |
E, /lh',:.\ ?Lg)rae/ncg NP

- Lk ond N

Cz’JW\PO\"?’\g ‘

Hachuuﬁwl@ %W’a"\") s ﬂ

LA closeé\lOUF ijfa@\ézxé-%m ou&cd\uaal b‘@zﬁ‘
back Cerdwol Systems

— The disadvamdages of open-tTEpSgitems,

snabilibs o Corvect oy these Agztunbances

may be oVev-Come in Closed- doop Syctems.




The below figuve chows the closed- ‘f’t’T’Sa’ﬁ""“%g J

the taput Ao Hu enlia sypom s called sk arne
Cv\")u:\' oY Co-m*mamg\ ix\a})wh’b’é‘c)-

Iy\\vw(’
Lyonsducg

Pry s bamco

— The ‘:"\17\4/5 A~vansduces Comnvessta Jiu-l)*cvm o} LMoo

aignals Subslya-

-~ _Tn +he akoue {—"guv& the ouka& 3

—rted Pore dhe L\/\Fudr S\‘cbfnoJ | ‘
— E theve U ovwa OU%%%CQ berween ko o),om}
cr?eb—eﬁ—o/hco, ?.WS?M,’H’?Q §<XA—r/m churen Ao P(-"Vq\fr
Via Q(—l—tm/t‘ﬂg Qw‘c(jng,l 4o vmake L . B
Atheve B M0 dik&(ﬁfﬁ@/d’tﬂ Q\axdﬂm does Mo |
Anive Ale Plank , &in e the Wm

— Trus dsed \oop Gyptemm mositer S olp d
Cornparc ot o L C[ P LI o By 5 Ae}ecw/

| < ‘ CZ)’EZQ o O\MJ’L\_Q/D
8 Chteel ol @ ol e S



S ("“m\')a U gpem  bedtoeeor oPp

Cents, o /-lj.’»\'f/m), &

Dj

(

Opem Loy C\Aur,m

The Feed bace & [amenk 18

absenk

Tt is <table one

It eacy 1o Conetvuct

.:d‘ s AN ECD"ﬂomi(ct)
Sy e

l-\-avfnf& Znal
Tt s imccuﬂuﬂe
lLess v*.na'n‘v&e\/\m/i e
T+ K unreljoble

cr: Peand dvier
\,oas('\ivxg Mec v

The
LY cLAALYUX*

TE aﬁ Lecom?

romF\»‘ caled (005

| bandwidil HMaving €wﬂU—’ =

o0 lorp o clog A Vo
( r

C ‘DQJ (nn'p C’K’,lwt‘()

fe scd kel ol ey
‘)ﬁ 9,0 (16U j

LN & ‘f/l L'a

\‘-(u (""/‘7\/)

7L 18 roct by

Lond
ALh

T 18 ect uvate

Move Maiv Yenante

1t i« heliablo

 x: Servo Voltage
S+O\Lil,l7_o/._.



F(’c.ribc, ek chovacterstics! a

e e e s—————

@ péh’\LvL /\""ﬂ/l/y/u

A (ol ‘f/**’m v Anid ts be
1h s {ondrrd /")Ig)érh\/(/ (e hes Fo

}(1’0 eyt ' Al(* U LOM cor,

’\40\" L denct }('U(o
nee L f%ﬂ&DJLJ

Ouvua :'waznrJ ) %

Censitivil, Fonckon’
able ek C‘wav\fgw b Ua/(u_g_

Lot o= Avar
= A pesamdn that Ehergges Ao ndess
gF: /. chomge in X _ <
R e
P’




Q(ﬂMLvtf n\/\af(jﬁu ‘(fr ¢ losed t"”{) (01412£;@“

e 2 -

S e e

R(‘ @1 ‘L; --L C(s)

H (<D

N X —~MIs H
Casetd®  le+ o = elosed Co’tﬂ'{) s For fonchom O

| elomeds
P2 - Dystus bamces e Fevwoard P(Uu\

e G

M (€D e B, S 0
GO N\(Q a(\(S)

a3

! MIS) =
Sine 14 GO H (D

Qs = (4 G LIEY

————

ML

(‘\\AA oame) 3 A '—]
2GIS) jll,s)l 1 GeYH D
\
(H C(;)H(;)’)__ CotHP ) .
[+ c\(gHts)] 2 [H GmmSJ
!
. -
HERIDLISY

QGT; = (4 GoH®)

-

M) \ |
S P ..
Gs) 14 Gy Hcs)

woheve [+ GsOH . Calle mMoge N eclucfhion fadey

- —




l‘ \ P Q‘.‘ :
| w Lu K = C[chc?Lm’T: focnt e b .V\(.L\m_w\(.s)‘

PLC:”DC(“( F"\H"

BIEAYS bawcesr Lac

clovmenta te, HD
pisRL . H© S M)
H© MO ahw
aince MO = GLSY
AW CON (D
ML Nesy
H H(QYW ms)lHD
" BT Mn B ) |

—— =
M(S) /——‘_5\_’3”‘/
(@S

LA LG
DH (D SHO | 1+atsOH D

G GLs)

———

(\+ch) H(D)YX*O —
(n Gy Ry V7™

= - (G(s)')'L
O+ Gl R T

s = nrawne] =Gl
b
Gl1s) [H— G5 Hfs)]L

gEPe) o Lalsl R
B (s) —_—
14 GesHYH )




pieile: A (jfuf,tz} (\/:"“P x> -« edback (et o
: YO OYE f//,.wb.w Lo 0(3/,41}-/') Lawmcss i

£lemends o H(D hou '(ffu~’;7f-"Yf‘f4ﬂ

ﬁ«‘k}ﬁ"’r? ‘-‘)
)
(lf //”2‘0 4

¢dempents e Gs)-

Qfﬁ €4 (ff-ﬁ ?/9 o CfMo LC'L"F gv}bl—o«);

funchon = M
‘2: G

Led of= /3]000 l»CZ‘? tsansfer

& (<
LI ey Bhac

MG s
(";(;\,KS) !\'\(5) -—;;—’:—ar';)

Cince. M(s>= G

DML

D60 (D

med  GLs)
S e, WIS 5
—G® CalsD

—_ ME) _ | '
o5

—

= |

e Senw Lave $o

o, (’Jf)l/n‘m:r S%WA ot O

Pa ’rat"nlffﬁ, \ouinkiana -



Eireh of feadbadk

0 - Yool feedlbact mn oNovall gain:
Ko LTt e T L /J :
b RO L™ (60§ (L

RS Tt 42
R e

» l | l e
cCO- - r

F v C t/"-" r' lOf/(z
('D\dg-\'(\{v an open- [cnvp Ct)/_lrm b d 1 ov<iAl ?f’f‘?

howon abeve
kol {9, ansfe?
L_é},'l—cm 2 Mo

Fonchen H()

O(sD VS
o\/h\,aﬂ' -

AT the Peedbec

e N Fyodrtced
ot lf —ve Fee

fov a-ve feed

i Sch & =
dbe (K be tomes ___L{_:)—
H GyH D

ﬂt\(ﬂ

ThCiCrOTG, back the (ZCU'Y\ Gls) U
Reduced IOU ‘c\-rﬂﬁw l+‘dls)l~l(5)

£ frect of Feedbadk ot slakilils:

The F@ed.back Cew pryove etebillis ov be
haywful Jo clabilely b il Mok [m?a(a applied.

R

= E{TGO{‘G{ {Qec“oac,l(d‘ﬁ ﬁéasf(:iw;ha’-

IY\ 6( DQYQ) . K -qgoa‘ (OV\/h’Dl Rell\ Y S‘v\dkdﬁ‘ \:(
Very hsensitive © ()aYame)reY vomiahions buk
cownsibve Jo i puk Cormmand)  feectbadk Cor

o orce o OeCYLRSE e Sensibiuity ofy the Sybem

e



(.cop”mu\ Ac(((.\(ra \Hu (‘H (c{"o‘ " o L3¢ (WA

('{‘\{ .
LSt ey Bﬂm(t &N ltu (‘)l(}g(p,m r;esgf&mn,y\(o.

< 5‘.\ p(\\uu“ incleasnN ,Uu 'Dmualuw'A fe -

rb(\ (({\ f‘é M nﬂ(.v\f(l".atAII‘\ (v\(’

e Re Avrees ST

Aestr b

i clableo an Opstatle C»j‘;kw\.

ﬁ(((l\(('\(zj t’ﬁ\d ,(‘-\C (‘jl(lhz

,Tn Y€ CLaen Alee
4le S.Fcn('fvd- clala 28862



- |
WM adhe \\“)(\T|C(\| a .
5 Bl L o S <z *%;

S F(\'Y \b.( wludw PR | o\f%‘sz\,\/ 5,& C/jki’.’:' gt te -
Loe F(“ﬂ‘m&lai!. 28 wyetes o odieal G\"x“f"\’%mﬁ’ ofy o

g‘aﬁ“f/\m A The FI’OCc,gS 01/ Obl—aivu’wg !\Jﬁc AIS‘TY‘LA

B rastical  desciphion
A Vhoale\i,(wﬁ.

— A maXlA.LMQXALaj Wipd <) j)g Mot UNLqUE 4o "‘“r“’e‘“
gxag—k»m 3 A S‘BAM ‘N\pua be M/P’nl/}e/nw " -mwwa .
&}W&W‘k \Omﬁé M)—i (nww/ W Aroare W\a/:?l’
reethemakical wodels a\q»ewh‘ng o Gugubyement-

A of \'\’\-echam'Cal QZQ{CM‘\S:

l’\C\V\\'CoJ SL:&/S“—CA/M Loy be tyerns
Hhm&gj oy Cc*ﬂ\l:\'\r\g/\}on Ol)’

Ob tee _Sul e 1 ennon

N\oda\\\'vxg

= e moTton of  ™mec

_ationed ga;é;@%, 40
T PO bl
)'V\-QC‘ as Qma"}a‘q

%/L\k ,l}\x/\o, The
0\-€<§"’ua| aAn

on of Tyans lation def
\ece @k@«% a clyad

Ob a bW\Z L
Lfed aris -

4ot takes P
q’lO-Lﬂ}G(UV\,aJ mO—t(Uv\

A Y‘ﬂo’F’O“ﬂ o\bouk A




TRANSLATIONAL MoTllon:

D i
e

-

. Mo ton - %
T Aranciationad ] e@@_&)pﬂ‘k/ Kineo

e

te St s

% a%a . HES
A, bodi = B
’;\izﬁe iy ection This Aowo @
dur _ ™ 3%
~ S foyess = Ma= M Ak AL

o = M

' bscl-* '?"-‘3
e o acMwﬂ of, e ;

i e d;«ec\fm Considv»ul .

U = Mineat \)e\cciboog e boc*‘( ‘

y ai 2f Tlas
_ lnear Jisplacement £5

y

xx

4-“

e W |

e (W

-

Tk i s
r-r\.J/\)ﬂjJ} c

0

besy



= Me'\waK
2 \e :
g ._-W_jf._vyu -0? - N’]oc%
LXDMS.. : - ﬂn’(_‘flj {fﬁahf‘aj)rw-

Ahe 5
e fundamental passive elatnid
% -MA

Theve age
h ft’.\();pn cal ‘D’IX‘Zﬂ_ A

C
g SYStenm pasamden whic
tYC\ﬂSla.\J(n/\cd Qj/.lom, Tt 272

T2

rve ¢ hanieal
(i> \Ma S
di Sp¥ N

JWH ~ tehon

Masgs (M -
T ;
1;\4—;{,\@: PWC&J Mode! ot a Mags it w ass
te tass B (oncentaated ak,fts C ’{W:;i
oA AL - )

funcfion o M= ‘
< jn L ; ;
{Q‘ne{'\'c %hebvm ' oy S
Szjm ‘)‘O\RML% _mass @ raersen‘weé }Zj o block
\MICQ

Shanom belnO
[} guw
r«{’?h’d Lo Mas

QAPPESE Ahed a fovce = B
Lied Aere
p ai‘“‘w ‘ p¥e en & C\LSF‘LGCQva{-
yechon of Ahe & pled tovee f

"&Lb\w«t(ﬂe
The aelaliow betisecn applicd fvce fCOE
M 8 %1 Uem bD k
'{‘ - ma = M e §
- M S
At¥




emxc
e
Da/v\/\'e),, clewn = - o
Eﬁ,ﬂ SOt
\ NS
F: ‘SC\-QI"U:’>:‘ZD'19
\C R 2 d_(%\ '7\9;)
= B ( wohere E=h %)

I\\Pwk = Xoipe T

oukpuk = MZ‘A}M ]
P <P J\(\SLW \/e\oo‘t‘;’ CW)

Ajg?(a(ﬂ-me/\f\ | 8




'}\\G‘ & dt'a‘ FY'(L‘,MK‘V\_!S. e

Q> ITmegha Conctank

A

’Dcvmpe,\. Q/\@m@mt Cif:’f‘d"o‘”?

2D Tovsional

:\/9’?

5 fwt
oo B = (W=t
e Lo ) = B’dg [ =D

A 1 mendt (SHkm ess)

2> Tows ol %E’v 7

T@ ']:L\QOU

T=kB*




f\f\a\oﬂku Sy Lo “
i $a TN h(\\'\; C a‘"

- —_—

The electhical ?qul\}alm& o
C \ ¢ \enms
c\emenle are Ic o Lo A nmloanw- Q‘AQ

ryanalali el Sy’

® mccl’T“lﬂ\‘C<\\ _ \/’”&

@ mCCV\G\hiC(\l QD'\ﬂ’ﬁonc\\ g{)g\.cmz

“— LW—>

"V A >
K. 3
T

T

- \
Z &
’ 77T ""77&’\\'\»

\/



Q[e‘c.{'w\‘(qr (BLS\H/N ' l

- J +V_1V , e
v \ - —cdv 4+ ¥ *stt*
= le o+ Ldi +gidt A .
AL é“_f{ut)

I‘;:A——y , ‘v: G(r‘lovae"
|




‘\D \/C‘fD\ Ny ¢

Q\ ("\9\(L{V\ '\\'\(‘ [‘\\"'ﬁ;rf("%{f‘/\,\}\:{/\* eol}ka/hmﬁgou&mwg/
b vechanical Syt ahnon  belao otud
bivd e tomansiper bunchom XD for Lo
gs\AL\L ') Fo

i

fop

Lao \“”a L
Thestaforce fulv= b
N\A:XL At
== A _ .
o\t DasmpEin Frie 4V -Béci_

wng < f (o = kaw
The inestia fovee A_Dunxpiwg frnce ond SPYVE
fprce amd Spring Arcce innpede Al vt
ond eck OPFZ’S’LQ o M Asveclionok wholiom -
b Ne wton'2 Oéwu) i cdgel)\'q,\'c_ St OJT a L.

6—&(4/5 mnucst be C.‘Ll,gaJ /{o Z-afo.



!
‘ { -’*r“»,‘l c/\fL'p-n LV I e T

({(5 = 'QH\((‘) v (l’,(’() | :fl/{D ¢ |

TASSEENSEAY . o)
o
o e e

fay « mA RAs A A
A chk

J\('-Sum'c'ﬂ 7 09D int Ted /gr\/i;./‘;mfv\ Ako M

L"] \D()ﬂk M/LL C,/L.(,U/)
M_Q/x(s.>—\~- Bex(s) KX (D= -F(_Q

(s +1) x 1D = §

X{( . )
Fo  ms+BS+K
F(S) | X (D
Mo 8BS+ |-




AR SRt L SR TR SIS TS BUS L

T .5'5‘

Laan gl Evie o il

@ Dectermiine dfuw t~vansterfunchon Xo(s) b’”‘/

X'\(_‘-

ot B at point P ¥ )U.& Lm?m./to Llee

St B the wotiom "Aoo'r' [T \004(13
s Al 0%’L{>l~t-

M
ool | Txo
M /EQ FTIK... " 0}3: C:Z K e

e TR )=
RN

{V\dfﬂo A \SA'io + \4'1

ax”’ Sy _ edi 4 kA
1\«5"}0@ 1S XL +EXLD

- g 4 KRG

(e B D X = (BSHK)X (D

\ Yl _ JBST

Xi ¢ ST B+ K




AT

<z
O TR

Leun e toansfen fonchom Xol9 foc Mt

¢ G\ O [)
Cyporern chaon bdao- Xic
Sl The Q%LmJtMoB Mol li
-'; v e Syerom T
| At die oy '
[%< EV rtk>+\:\ W =%o)
= ¥, to o
Bkl A2 }
= Bl 4 (HFD) e
After tawivg LT
By SX FEX D = BS yol <)t (ke Kol
(s ) Xit =(8S +ETD) X
e

Koled o
Xi> B Aptka




: t‘\ . . -
L P ¢ Fevmme dhe taancfe fonefion  Xo( 9
\x " iy
\ S¢ e X (9

. \\. \r\ -\\' | K
D e,
Sof. The C-\.‘\l.\\im.\ “l\ mokon })!w oY .(‘.B(.'\'Wﬂ &

-

by A e ) = e At
r At

At AN A
\\i\ = M (\P_}fo i ( B,'\ &)r‘\zo
{\ PS> At
(ey. \m\i‘\ﬁ
DX (g)

By EXI(D © Mo % LD (&Y
RS X (D = [Méva (B @Ds]xo()

Gls . BiS

X\(S) h\é\/’\ (E,+82>5

)(cb(S) _ & \
Xy(sD MSt (&1 ED




. \)o(“a‘ NMe “Au,r.( br( })r'vt(:l,{w% B\'H;J,me)j_qj, “viﬁjl‘m
OB Smﬂfx ‘\f)'()(. D(\f\\‘frcl ﬂ?)/_l//r(,

1 Nuwbes of Nedes Numbea of di'{/(cftmﬁ.n];,

!,j\\‘f b Le ﬁlr{"’;l"(“c‘ nolo

>  Take n(Q/Cit'm\«n.l “Node

_(t\ a ‘ ’rf\(l :C I'd ’, cmne ,',’L)

3 (ermect ke mass and 1N€

f‘\,\kdﬂ(v‘» \>(L“ Wxeen !Lu ])7),'(\(',;)( node a.'v,l "rie]:t';-

_ence Mode-
[T‘ (OV\V\(‘C& ltU. é‘()\fimﬁ av\d Aam‘;[wzaj :.IGmr«LQ 0“’_‘
len o berwoeen potipe

between L P‘dinciple'noc
Yates ana e %&en @ der'?ﬂdi"\g on lei ¥ peSibev

< Obleun M Modal c\xag
AQSC*&).LD\Y\D Xo} mx}o-vu)

o and wozite i

oAk —QC‘CLr qloJe :

Sy ()L—{m‘n Uf: Xy, () b—a{ e bolleoing custem
— T o8

- ol ha



L SIS R B

N od A D fa‘&“‘“m ’

C(\qui’\C\V\\’CC\l %‘V,L(UCJGV\/\‘ clu‘cwdr'am)/ l)ﬂ‘&/'/,
R
Al Node S
| 7 e -
I = M\il—?-‘— "‘Alélf + ey + "\2.( A A2 J
o= at
‘AL Node A= ?’);
O = ML, Ak (-
A
Ty ans¥es Functon:
LRI Sttt S
X (I
- | o
F(S} = [VM(_?/—{— :EIS +- K]‘\” k‘Li& Y((—") '_KlIXL(Q
- X1
E = CM;,SV% i) M) Wik 1% )

xa( =Sz w i)
My S+ o

Xi(s) NPYic )

-—

X
FO &5t ErtipdCsie)- ki

"tl'}/ XHQ

7l
Mos ko7




————

,;_;7 F(Q I%ee -FO\[GLOM& S%Rm ng)\t-z ez 0L1[7E—4}-M\ttml ‘
Q9 kakions: Pj” o

K

SFEL

M Node © _
P@plﬂ g ewtons Second Aaws

F=m, A%t b iy (22 o (x%)

ol U
AL ode >
A T —
ML?I;/E AR, Al 4"5};* ks [ D=6
Ak ok

[ i . S T T TN TN UROEPINY R AL AR o2 B - (oo i Bl Ll L L SR s S S



e r
Loy 1Re e chawi cal g%'\‘tﬂlf) o) &
\G L%e chdon

Gl

beloo wI i n] H s
L Q 6{ i
= \ 'X\ Xb(y&emk J Q%L(LC((J‘VU; .

W@/
)
O e
r777////"77x\ ﬁ

o TICHOV

Noda\ \%&CGYOWO
Mo Ol pNodes = N0 -OK o\b@ﬂmmemﬂ

Ao %,




“37' Dee ("@"l\’\m\nc )bvc t')Z?(Y)Q\j{L b~nlmc.l}m4 é—m/tﬁc b()l(ﬁ\(}?ﬂa;

e

SR A S
My L)
{ o

WE—

— o — ™l

=
7 )(//
B,

AL fraee bedy diagn

™My

\775 et s $ecomd

v
e

2 Lo Mase ™
Hx
"/\—‘r—‘gw\)

S

B4
Lk

ST TE AT

. . . i -
My %% v da g %%:‘"“)4 ey (O
2 p\k

ApPy T

N\,S'YX\(S-> 4 BEAl

| &
s et

)< l(g) = XC b))

(s
L9+ &S"X\l$>"3(k5}+ ¥\X\ )

A KD(\(Q iyl ==

RSHK

x @i\ e )((83—[25’\’\:}:1)

._/’_—/"’@

(\r\,e‘y'% CE,‘*VD&

+(k

)

p—

e %

i \ L
' . 200N ¥

|
|
|
|
|

e
Y



\‘muius

‘ We l'.“«(\(\ (‘H(‘H’d'aum l, e r\'])n
>

)

r\\) ¢ ’( '.VD

. ‘( L')

P “-Cb

-

Y‘) \\r‘llil(ﬂ\‘ S {)t’(' (\')\(‘ '[(\\\)

M- { A [Z r‘l ‘LA('X"IB ]y(')\ 4‘)' S”)
\( “AN
\\\MM

- Ty le- XED
M et B S XD 1o [xd= Xyt ] A eLXe ()

- £
v (01 M, (21 RS+ K'}— Y, (3) [BS-HI] =F
L

gl\\.qlv\n:\\'na E” Y (S) %’\gm eqaualion © 12 G‘éﬁaﬁ'm-@

Y (s) s+ ) = F©
/

X (\JI,N)S\ 4 ( @z_t B) (g *8>S +(KI,H_>

m S

MO (8 yBs+ (e tE)

Y(f,?_ _
\—‘:'(S) e /:—_ v O T m H\&frﬂ)S*[}
[\ \(rue) A (e D) TmS = s



sbbauin b t9w«""4}"ﬁ"' bumcbion of, A pollnwis
takiow Cyetom chaown belao -

LIS alay

(pplied o)
L Free body Alagia b=

-~

\:]@ ‘OOA% 0{}&6’(0““ l)"’*/ ¥
TR
e

&5 e tkon's Second lawo

Trdb +ed8 tr(O-E)=2
AL



./\‘ l Ch ‘/(/('(\, ,'u((s LA
1 oy A g OO A KO K 0,5)=0
- '/ ) y )

((395%) 251 kYO =k Oits) =0
OD = TSR pe)
: e (O
“ o beotid ubvxa O‘(g) %) QLVLA/

’ 56 Ry =T(S)
T K),WS(Q-—\L@(S) )

V.
h e K) — K
(3% L Tps HHBEY ) ] P
- K
T mey K
©(s)
y 0y k- B




14

\he Ayems{ e fomten ;:(,/ S5
B § g o0 -

-—3 D }-aamine
SO\\O@)\’V\% Notdhona

==ty

C

Sp’\ Face bo C(Ad &aﬂ NED {7@/ 7,
T4 Do

&4

BB ~ewtons Setond aw

7,46
o= TR

ApPY LT
T8 6D +@“"_[@,C%>—®f5ﬂ =TS

fFree \wc‘ﬁ Aiaﬂ'ﬂqm b,,,.‘ LI

2Ty, 17_\"}
=20 ) )
&kd mebton's Sepond dasd

guell

Jy,ols +gl_,_d(@ g)+g>z{e +el 66,0
it okt



Yy S O(S) - Bp S OS)" . |
AKOS-KkO(O=0

00 [ P54 SCBatDTE |-0s]s eotK]=s

ij o &L By ©+K

O\(SB:"
LS Ban T K}

O

abshble ©© m O

[»s + o, 1 j s (Bt OF q o)
SBip K (3BT

O (SRt E)

-—
-—

T(S)
(3m V4SO 3550 R+ TE]
—l, é[L‘H@




e e

. »
e

A

‘ __> Do e e,cU,quJe»Jc t-echoamieal S%J@W* o The !

eqpilibwivm eqpations fror L ouwnd obleun el
—(a) OWLoJoafzyw; Civcorle ug\'ng

T T e e

i F-Vv owm/\oéxé
iy £-1 Cvnalogztaﬁ\ |
2 Equivalent Mechanicad Sfpten;
| T T e

Thexve avxe two

M Model! , |
My Ly 4 Al A=) _
Ay A 27k kad o

N\;S'VX\ "‘EISX‘ ‘]"[%%CY(‘XD =F —_D®

2 e

AL Node £ .
2 d’\/ : ézt -—'1)_
szwf_?:'}‘ K"‘,,-\-ELC&'M =

Mo 8% K%+ 85 (D=0 —>&




W )e,
R Cb\kaLom '

‘————____——// - ey
-V M——>L,pz——>Q/K~~'>J(_~.' P L B 7
/ ”
- . , .‘/3
e S)- ,J)J “')
O= Vo= L\Q/ (8 RS (9t Ry R ZEoRN 2
c) - { 5 ’1//)]
= =2 O = L,SqD icéq,b( S A4 &,8 [T
_ T 2T SHUY
Buk S 18% >3
| . "
- T,05 ¢
o+ TS T A/‘MVU
sy = L -
5,087~ 103
o = Lzs:thJr_L:tcs) 4+, LL L,,Gmln

s L a\'\alom; fsT M—>C, B~ %/\(——%%,X-—;(}
o d,[_g>: \/(5)

QS c}) () +l- S +_Ls (4, ‘9‘4%(5_}
s [(bz(sw_¢(s]+<,§¢ts)+ (9

it Sh(=VE
., JS= c,sw_«Dw\%)f—L TV >V

1 TUld-wi5) 4510 5L

-
0 )

i
1 'l




SRR S L

TIAINO
,,; DT“LO l(‘[c QWlU(JG’M mo/‘(/f(AAl.fp\J ,/:L A'C/f\() ﬂ/n[( ob—l/ﬁ"\
T elect—cal MQ/LD@‘UM/) civeurte Hhrom Ly £k o6 v.;:

e,cluﬂi Rium equ alions. Z T///iﬂ i

golt eapifualent Mechnical Dyslf/mel t\;[ f%n‘ 53

2y, 3 "

i’!

s

(=) —2 O ' S v

M pode Po } ® e

N ¢ (%=X &

A (- T F F200 #

o Mt ® :

g At B B
— % podi + ot s

Ak Ak



\"'l ‘\ v \/ "!)(I(I(’-N\l\{',

[y el , B R, K L, o=

N (OR>
V ¢ r.‘_,;,‘q/‘( <) -t —2—4]}1,,(5) —-q/»(s'ﬂ

5 0+ L3 rl;'(z[%(sp;q,,uﬂ *%,/\?%9—'%5\
©> 0= LIS ARSYD TEUS + LR 1)
( YIS \\M cth\M_ QM(’W\’)
P U v Py
D ﬂfj Y
Vi i N7, . 1
(-S ,_4\—_“*\\ (J CL IC]
(). :\\ Ogmr\lu"d'(d;' F——’”T .y —>
@ Lo GSpIth L) — (5]
O - Cpﬂ% 2‘(5) —f——‘fl):¢£_s)~ d>,tsﬂ tgébz(}}cp Y ;J
¥ )
D =55 4)3(9 TJQ')&E(Q —f_\_‘:,[(p&(g +_\LL[¢>Z(5)—42L(3]

\
—
4 o2,

Ly

Le,
2 T‘sz] R L

C’?’?ﬂ |



