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[l A SoDIU farklar .;1 8Enle1j.&i

.|f. u ?oiasco craE.I

Ntrr! p 3oJruts.u briyiikfiik (g= r /ro)

N 6><,6, ,62 Noroat gerllae bilelenleri
L!:i

-C , ar' (a)Eea gerllneleri
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q A9:,, polar koordinattlj
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viLjx 1. tr$rrlcr slsrlrtlERtx srhEr"lxDrFlL':rsr

!fri.bcndl a]1k ]'.prlaruda kull'Bnt}sJa t€{ ryr ct a1 ateElr! SEDG I'

U9 grupla topla^nabi1ir.
r) loEfls8'l t {ry1ol llltcBler (guuuf slatcoter)

2) IUrcYaol tafryrcr alrtasler
,) Urst telrY:'c:' gleteEfcr

olarelt.

_-_ru_1-
I r I r + t__J_.l_

5((l 
I I

( b.1') h 1< L

NA
l

L<<L
h<<l

T8l1y1cr dofrrftu,yr d'lk afrnaa blr ealcsltla boyutlarln:.D tag t-
y1cl doEr1rl'tllda)'t boyut ;raarndr gok kiigiit olduEu tatlylcl rle nfar '
k1laca , 'gubut' olaral edlgadur1:.r. Burtlalu bllleguealaden olugaa ala-

teelero d. tgEht rltt !' drn-l!. E 81t boyut]83l b , h I eleoaata ugulr-

lulir 1 13€ r

b <<I I h ((1 olrel:'drr'

Eolools , k1r191cr , gergevclcr , Leurler , gargihr , kablola.r ' aek:' qu-

bukletbu!!trdati!.rIer.Bun}rrra9e1r9oeblQlEI.ddeE191kolabilir.

f,
( L.2)

$etl} 1.1 gubul slaledczrtren Graakfrr (a.r)froatl ko)'oa, (e.2)foua

tdyal kablo ve arkrlslr , (r.5)cGet gubu6r , (b.1)Surtku kh19 
'(b.2)Xolotl

( o.! )
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Sabi. ! olEasl duruEu t

a - t. Yefnrz etsenrl kuYvat etklalnockl kolotrIar

kolon)

a - 2. laaa Liipriilcrla keblolafl Ye aakr gubuklerr

s - ,. GGgi gubullerr
s - 4. Flc'liHllrt fo a vcrilllt , B8f!e11l l6E!

De$gLan oLrna!!' dunuu I

b - r. Buit o$tle ctElslldotl Elrlgler
b - 2. BtIrglL cgilDr etkllhd'Ll tDlcEltr

(rala,.t

Y. b.

6.
I

I.2. Yllzovael Ta!1!3c1 S16t'D1or t

Eefralrkferr , tafry:' c:' yfDdctl bsyutla.r:' ysnradr gok Liigiik o-

Lan 818teE1e:rdi!. Sr tUr trgryrcrlarra tehnlrklarr::ra ortB Boktalsnnr

b1llagtilcn yUzeF rorte yllzcr' atnlr'

. - Olis yUz.y b1t iiiizlcn lcr , blr tltlzlelo'I ta€ lyrc:' c6z koaugu

olur. Dilrl carcl ta4ryrcrlar dr ; drg ytllcrlE 'tkl 
b191olne

giir! Llndl 19tn;r 551r-.t e1zrlrr.

(o.q I

S.klI f.2. Dikl.E!.1 teg:,yrcrIu (r.r) pUf 
' 

(r.a) Lrvle
(r.])!artr Edt , (e..1) [rerrr frll pllr

7;-ti7r2' -l I

(a.?)

i,i- t-1--
/.i"t',
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" - r) Dr! yikier orta diizlsE€ dlk 1se rplal gal:.quasri e6z ko-

nusudur. Yanl , oris d'ilzlcnln .fihci lle bir elastlL ).iiz.y
olufEs,Itad1r. Bu titr ta{lyrcr}sr8 'pl8k" deDlr. le toxa::Ee ditlereler }1a}
cillalnden teq Urr c rlsrri :.!.

e ' 2) Drg yiltler olta diizleE 1918c. .tklyot lge blr " l?Yba'

(af*) gehgoas:, atia koaucudu!. I4vha18r'i8 !+.Sbl,Il.t. Probl.E-
lcrl itraa kaz8!.:,! .

r - l) Yii.tsrek ktltql.r alr teDdl dtizleelGll 191Ed.L1 yilk1uLa ctLl-
11 rftudad:,r. &:alr.rda b.u !t8bl11tr floblrnl r b.E d. eElI-

e noeati etkl8l yardt!. Fakat Lirlg t o!i!cDd. yap:'lea bezt varaa,-

yul8r burada grgcrll daf,llrilr. lya:. gakl}dc iiqe=lleli dibeEslerde t

pllL galrgcasl .Baa olealte b€lBbG! r i!o6r=1b Ltrrretiaia et)clsl llc
. Btabtlltc Droblad- va 2.Eriaba DoBntl.ri iiaaa ta:aaabl llr.----7.-i:-

t - Orta yflloy dtzl.E dc$llac r h€rh'n8l bir e$rl yilzat iae bu

yilzey*l te€rttcr 'tabur adrDr ahr. Estn:L1ar ds tlco€trit tL

zelllkfcrlac adr. klDdJt erafaruda arnrf banl rnlabl llr t

!-r) Ddnrl k8bukl.r ( Bot sfoa katrutl'ar:, ) :

b1! ckr.n .trrfrndr dhnet 11. eldc
31r cEri parcBll-Drn

.dl1Gn kabuklardrr.

ft
u
s
s

B

T

T

B

fr

-,----r--_
Xoai X"Lbr.

Fkll 1. r. D&.1 tibulls!
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b - 2) s111nd1!1k icebulla: s D6nsL kabuldsr1n 6ze1

nla €frl psr9 Br L , ekaene Parafal bir c o:lu
b1r ddarL liizay 31de eril'llr. SluDdlrlk au depolarr ,

rik kabuklera 6rnak ola:ak 6it!t6!1lcb1}lr.

t - ,)

Iald1r.

4

blr r'qr 16ir. n*
lea , ai).lnd1riL

el1o1ar ellindl-

(c) (5)

gcL.!} 1.4. SlllndirlE Labukler (e) su dcpolerl (t) srlotar

dtcleu kattul}.n I ( TraaclesyoB tsabuuar:.) . 31r csrlala dl-
Etr b1! esrl tlzcrlndc tavdrrrlpasr ilc c1d. edl'leD kabuk-

$ek1I )'.!. Otc1cu Lebutl'eo (r) Gcnsl b81 (l) tonoz

31r cEri',r" b1r aofnl u!.rlnda krJrdrrrlaral eldr Gdllcn yUs'F "tsoorr

d.al!. Qok takld.ca b.!1 blllnGa vc ku.l Llarlrn blr ta4ryrcrdr'

(c)
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1.1. IIzsy TaElyrcl s.l Eteule!

E19b1r bcyutu d.16erle!1Be olarla kiigEt oloayaa ta4ryrcrlardrr.
SIok b€ton laqaatlar , baral lar gibl .

YukedrH. era:.J1and:-rnadsa da sDle€ rlablls c€Ei glbl , tsl tab:.:a

Lonu-su ol.en p),aklar r yiiacfas] t.q:'yrcr slrtrElerlD , aUzlsEs.l, ial ly:,-
crla^r bijliiuiiar gilukt d.lr . Brrodr kilqiik aehldl plaklar iaccloD.ock-
tl.r . Sehlralell bifyiil p l qr.l ar kou d.rgr b:.rakrlnaltads. $a16 ;al rtr
gudu.r : Eraaplalda , ytitlcrln defolee oloa.arl sirtcus etkldl$ v..!8q)rr -
lacatt:.r . Yaal bcaaplarda l..Derteb€ teorlal l1c Ft{'r lecek , 2.rrcrt!-
be tcorlclne 61rl lreye cattlr . UyguLelada kullanrlnakla olen be toeante
d6€coe1e! lilD bu yakla4 ru yete!1ldl! .

lyr:.ce , lnce plal deylel kultanrlnatfa beraber r 6ergekt€ ortt
kal:.Dlr.kta pI.r.lar koau edllecektlr . ( Ya.a1 lncclenen plak , kayaa de-
f o:nasyonl,au:rrn yok eayrlebll€ce6l kadar j.Dce r fakat ayar 2qr,rsndg

diizleo iql Denbran kurrc tl.rlnia 1rok Bayl]abllece[l \.ada.r kalrndu. )
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N:;I4 . 2 . pIII lE|EGI{StirEf rrENrr.ExrftN qlxrilrlur4sl

2.1. T a n I B I a D a t

f^ltDhB:, r ta,i ry:'cl boyuilau,r yan:nde goL kilgiit Y. orta or-
tr d'ilzleulnr dlk ol^rel yiiklcnaig dilzlcurl lagrylcr EiBt Efer. 'Plr.F
dcalr .

$clC1 2.1. PIII r kooldlDat GLoeD1.r1 vs dcplasual'ar

2.2. 1'.!!avr. llErr

2.2.I - ?LBl EG Grl tllsl vtinUad.D t

a ) pr.r. r.rl rahBr aUEr! bojn'rtt=13 ;rsr:nda gol liigittiir .

b ) P18I Lal rnbErnra olta DoktaJ.a n1D 8t cE trlk ycri blr
, dUzbdir.

c ) Itttfcr ortr diizl.D dlttl!.
ai ) s.htd.r (gube lar) p1t kalraL:'$l :...ar-!ds gok Eiigiiktil!.

Y ((b

2 -2 .2 - lhLrror viiuik)d.E t

anli *t -

tlrl,rc bcooJca ( Urr uottear eyar flzlkcal 6zc111t1crr arblp) t
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izotrcp ( ber doEnftude r]rEr dayra!.:.€ ] SdBt lca )r bellrli stnrrlar
lginde E o o I ksnuluna uyaa lineer - Gl,B^stlk blr aalzeaadlr .

( u o o k eiaot ).

2.2.7 - Eegeola-:r basitIeEtlrtse ySaiinrien !

a ) !.foEasrcrrdsr ibos qlta dilz1.41n berhaDglhi! DokteaLE:I3

ao::4a11 , dcf oaa.sJradaa loDra Drdsoa gelaa elastiL y'izc-

)i'Lll o aokLsdaH Eo]:EaIi o1ar3! Lalrr . Ianl dcf orzaayodaa [Ec. r orta

diizlcnla blr aoktsdrEr ao:1aIl iirariade buluosn blr uoHr I def orga^!-

t@d.!J] colrta da e1altlL Jrii:.eyln o aoktadaH aorsa}:l lizrriadc tnrlu-

Dur. Bu gutuk rl6teBletdckl 3 e ! n o u 1 1 I 1 - N a v I e t biPot'zl-
ne LarE :. grlen Xircbhoff-Lovc blPoiezidlr .

b ) ?fa} crta diizledne d1k aoErultuca].i 6, no:oal' gerilae -
lcri yok Bay11ab11e cok kadar kilgiiHiir . G'rCeEtB plaktB

ifg doSrultude ( *z'ay ) 6pr11oe d uru.ou a6z koou.audur ' Falet d6'ganenln

bcrbsngi bi! ( -o ' Io ) noktaarnda A 'h h yukeckliBince deflginl
l.acelenlrse :

-6(ro,yorz) .,-\/2 leln f,=-l
z - b/2 lqla q= o

p birlu alana gelcn yiiktijr . P = lrO l/az o]rez f = - alr ve/a?

olur. Uygulenadan blllnlr ki 6, , S:, deEel1cti 50 ^'IOO ke/a' ara -
slnda d.ElEt! . Bu durud.. ( C; ) 

- aegtrf n "" $ v-'ltl]at 9ok kii-

gilsiir ve F, = O alrnebi llr.

c ) TElard "t i varsayrBe ba8l1 olarak

elastlsite teorisladen bllinlr Ll
=0 alrnabllir . QiinlciiE,

I

Bo durrjlda z d oSrul tusudaki boY

kiigirL olur . DeEk tri dcfolrs€yo!
dl}l kabuL cd.1l1)ror . v-v(r,Y

6aco r= o.1o^o15

def,iqinJ.erl , yok eayrlab1l.cek kadar

auasuxis plat kal rnl:.ErruD deEiEE€-

) olur .
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d ) X€sitin orts d'izleelnCe d ef otzasyos lrok tu.r

Blrin boJr Y. agr de!191uler1 *"0
(t ) eo
( , )r-o:o

$.tstl 2.2. Drf oro:sycodan iiacc

?1.4u r doBfidtu.surdsLl c$ld

u'-S.biId.B tSB- 'tz

'" ' ot" ' coa P

Ya aera plel cleuenr

rs p = P =* olas.ktu.

ut- = z.1o B -- z.Auta*

F 9ok HfQtIk oldu$r:ndaa cosp€:. , ut. ul

( €r)*o- o

(v) eo
' 'lro

( y rq)r-o
( " )r=o

>o

*o

PlaI probleelooe llk rd:.! , llata rtkiFn yiikler 11o bunua aolusu

oLaa d.af orrasr-1ar arasraa.atl difs::aanlFl bsslrltrorn I rL:.rtr Inasrd.:.r.

\ U.Dlf rr8Ds@fr
Dr Uilild. , dlforanalycl gtetrl yrrduryla , drfo:nacyco (9c-

IcL). dcf,tgtlru ) bllcarnlcrl 1le , dcplrroes ( ycr dcBfgtke ) b11..-

qaalrrt. ar..lrnrlell b.51nt1ls.! grher:,lacektrr.
3lr ple$r dafot:E8rycod8a rrvll vl defor-ncymdso aonra

y = sabl t dilzlcaiyb kaaclla .

('\r)
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'!un (*) yd:iiae

)w.a*
pekllde .

D,,,."2

-ay
r drlialiEiDde birlu boy detiglol :

(t)-= (D" ) = -E"* .='ax'z D x z

(e*), = --a::{ -z (?.r)
o ><2

(c>)z=-?'* -- (2.4)
oa"

z derialiifu:d,e ve orta diizlene paralel bir e leaa.:1daki agr degi-

Eloi (aistoretyon) :

(* \ /Jq D, \ E"w
laxy.tz = (5, *; )= a*,ay., -
(E*y)r= - zz 3+?x.cyy

terB yenie olotii-"u igin

J--,, -__.L (2.I)*{ dx

2.4. c e r i l B e 1. s r 1 e DeforEaByon Sileseuleri
arserndLl SaErntrlar

(?.2)

d-w

-.2

Dy.bx

( 2.r)

al rnCr!:.na g6re 3

batrnt:.lar:. .]a.Btl6ite tsorl -

.6'2 -- O ,

e'--+ (o*- r'a)
sy= 4 (6--1"-6r)

'Ett

t*y= *.=*ytG

elnden blllDLr .

t -^z

c-
2 7a+f)

Bu b.EDtalsrdaa EErilrle! 9e-

q
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( 2.6)

(2.7)

(2.e)

10

ici }lrse r

(o,),= +F (4*7.r.7)=

(6r),=+F (t, +1< €,).

(z*y),= c (V*y)z

2,5. C crll!GlGrl,€ Dcllasran 311rBcnl.€!i
l!arrndekl laE:'nt:.1ar

(a,),= E 
= (-=& -l+.2.?" )' 4-lL' 6x2 ' Oy,

Benzer geLildc :

(orL- E== ( ?'Y + tn 2"*= ) tz.ro). z,z 4-r. tDY" ,/ ? xz

/'z \- E.z D'w
l-Lx_/)r=_ i_t _ #/ (2.u)

GoritldiiEti gibl gcri lnre ,", o '" lineer olarak baal :.d:.r . DeEek ki keelt
yii.k.aaLl { Eince gerllelcr lineer olara} def,lgnektedir . $u r,alde z in-
diel kaldrrrbp 3 geri}oeler , Lreace , 9u blqinde ifade edilebl1lr :

(o,),=-1ft, (:- */.8;" )

6x=a'z
6v =b "
Zx7= c ' t'

(2.e)

(2.ra)
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2.6. G e r 1 1 n e 1 e r I o l11oekeg1 0I'areL
!toueatlcrln Bulunuaal

o.la J;,lc^

S.kl1 2., Plt rleorar.ada 5tr11oler

llrlE bclda ctkl cdco Eo€ntl.erl [, '
IlE . DoDk kl dy - r 19!-a 6, tlrllorlrrrn{''
uocrtlao X, dlyonrz . dr yUtc.LLitlDd.kl dlforaasl:rtl
yaD krrvvat ,6-. * olur . Br lrurrrtla tarafals eLaeac

x .It
tarefgr

ry
,

6,^..{tr.2 dtr -- Az.dy

yezrlrr vo

(z.rz)'aea

Dlrr.tr .utrr r- >' 1 tz 'ula blrLr g.DlglLL l9h Plst atgl.t
t1 oldu{p giirtlliir .

- b.I
- o.I

i - r.II

1Ic giiaterc-
.k6€Dc 6iirr
rleBED8 ctki-

adrc s,oentl r

ItI
li
ry

(2,t )
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i , b , c deEerleri (2.9) , (z.fo) , (z.tt) 'aen yerlerlne yazrl:.raa r

t/ tT A'v/
I ) t u a-- 1-

*tt 3"w \/ a/.
. ??w \.l- k.- I./ a<2 ,/

4+L4 Ox?

( 2.14)

( z.15)

iH (e.r4) 'ae =, / G #) - ,"al rljltllf,i) 1Ie 6iiaterlllne r

M,:-D(w:^+fv(y)
v7=->(w'Jy+ /u/J:")
M*y=-e Q-7) w{,

{N 3u bairntrler pleE::a berhaagi bir noktasrndaki uooeatl.cli . o nokta-

N nru achlnlnb paratyel tiir€vlclinc bs€l:' ola.ra.k , vcraelited lr .

Iil
rs

2.7. Dlf aranrly€1 ElctrprB D.pgr61 ve

!1eL .D i-f eransiel Denkleni

zP = 0
2,

tx = o-x

,r = 0-v

Dlfcranslytl blr clcnanrn carbcst yiizlerlnc Gtkl cdan kcalt

L teelrlcrl !

(x,,q ,f,-y) , (f,y,1rx"r)
olBc€,ktrr.


