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1.cns
r!6 tShh g69edlto tab€flegoe riqrfrk4
fidlEo* b dnt lsdaL"Hi 8pddnffi 4oq br
6a[sF yE atdloslefl egdalh ot@L t ef
lFrt'kdd kdlsjrb fisl.ri v€ b iiledlrci brfi v6
@nal olfistaa fsdit dst t dit4LletVlg

. gEe!.klr9i.dEeld 6!bet$e lilscarfid.td €@dstt
fyfi octlrEoto hbdesot dd.dkrhe !&nnd
olrnlglrrdr. Cr€geo @ yl i9eddttle tsls Ubatlt
btFk tab€d€sde ddrd gdl@!!! olrF, h dp
hb(rkfde .id@1.'rlFt'r glrT*le$irioe$dg
lnnrnln ed 6syda eaadl derrs h6rnEr
yrtrllE4n,IlfEiddg b ladk ddeol6, ya d@om
kadk dsyto Eodeled ya & corm oloym &adk
dsvls nodelL'i il6 grcekl€@!41€di. Gedelle eo '

9* hl@lrd vo db diled kaoiik dsvrr dd.li i8e
W trh FtrF 6sfdD olE i€ zErgh kdk dur@E
sergilet€o @@ tu d€vl€si otri$rr ll-91.

CMIir habsl€Fe 'rE lr ktdtrL balbeflrse
ddldkrhrle f€6 0r€t€ci ol@L htl@la.at
&vrroio ta@or ddeia ,tqmfrhnd" (df@tt tir tol
oy!8r. Kdl@la.rk ls6 tr€tecfub got kE@flt
olday@ d@ yEldla 6ddp oldr& fd Cot
8@l8ra &mad!r. Fafd k iik bb.rt€ld6
dtc.df€ddo y016.& gErEdUe es qirifEb
cgqmhrmi lih b.fiL itdg fhuAlt'itrb badt
donffiirm iIsvd€o @gitr v€ gedb taldt
t|dalrtte d.grynt.rl ile eldla 8rvedft$k
ffilnrrlm Eabb olmld lFtElo.ld€dn h
frlr8nbrL, bcyle t},dlfl.lrde 6ahip ola.al FIdlde
rqc'rffi ytdi bn fsriil .trfl€ Dodelt rE h d6l
bltad@k a8am t8 gnlEkle$rM lzfrl@ 'futoS
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$.IdlL (a)('Itst riodlu braik devr6 trodcli, (b)
degl€dlri !.Eliffd .frE9 y!F{,

btlgi tled4 mdr ladk t8b€rlr$B dlrrni
rnlhtq@L oh& sid.o lfdbr|rldlr! bilSisrst
dnnra{ynlm t€ tabo!@ .kasykd il€
d@lEodfd&oeldir.
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Yqldrta te& hn nooltnra dit€oe loldlsrl badt
btr dffinh rrqrrlffi krdst Eldq lsdt tieBe
Eod€lt S€ldl.l'ds g&olEeldrdh. Deu€ yalllildald
'hriF dircd.i! i-v tdalierid$ $cldl-2'de rtsilE4
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*ld-& (a) KsoFt l!!(trtl rsodk '&'vrE f'@tl, (b)
d.EEirtadilSlqsi.

D€tdldeki & diftde d@ Ldll .r.a4im
pd@elt€si ol@k r-lrd€q'"i! ot4, b dredt
dlEErili! ZDo O'dm sddr dlgt 9alhl'pcg'la
dntB yaga degltrk dqnrlrm ve ta6 olsyl
seqtl€ddc.dh.

$€&il-f 
'd€&i rlahrarlsrE t^rynl'q scdik d@& dd[

er}li dlglFobthol t|4dn8tagt yarl dtE nik
^lrre& d€fii{ldlEndq C, ,llranng @bdc
EygtrIa@ kdol lgdffi &6e 6tu$i!€ haglt
ol,ank leo oF'lffi tr@ dt arinon oloal@ tnr
oa8llik taEtan l-!'e Eldh [s!dt rtavt!!!
E EilFnFr.rEdrr [fol *&il-l'rft&i ,let,rErls
ffirt"d"* hd l{ad€d o&de iffie dlFkd 5
Ee v€ pedrdlatr l0 Ee olrtr iki €9lEdk ksrEdalga
twr,i 40 vE ,/@) L-n*r-fh. Edo €d|!!o
tErSk dodtr kadk dat/r@! vE dsvtsy€ d fr!&
Fl(rr JE s $€*dl-3(a) ys O)'de yednidir. EE€da
kdr&L nwfu hdh eld€ rlrnGind€ lmh'fin
kodob pedyodk ited€de irgl|ml9 oba da, hr
&o"t'ol p€dtodft ol$ay@ itldldld€ hda brdd
ifdli hndiElm defl@|n kFodt dtn'nlLLdnr.n
eglffihitn B8yle hh. kMol otlod! h dr|vre
odkfi r.nnhlml tagrlee r€ trlr soddd bffii'd.

-d""rF ol& l€dk t6!.rle$i rt4enide
knllffilqF&tr.

(a)

Seldta t *il-l'd*i ldlliE dnrocitri-y kEatd6idi6i

'l!4lleni f,€ trmt'lr@ktrdr. PLild6 ds gell€ce$
dbi G! , q &lrldF ldldn 4 y€ dr8 bolgel€dtdrki
fl€tehlielertr, Be iF ldlEa mt r't"ft te@s[
g!€ICe olrp, h podmEdEktritr ifeoen degEhd
&r8ryla-O.76 DS, {.41 ES !e Mrtr.

S.& -f'de&i f€dS& o.dh t€dk dsre Dodsll
qnrlnrlnmEtffi brglr ol@LtrB @@ hEo &
@oe olnst@ kadk davret EErgneyebiloddldn.
Atah Lffilcr! sl4N ye. s2{FP llFo !e&il-
l"ldd de|ire @ olfirye Mrc d€r{€she
,rinn$r 9e oM@ olsst@ tsrdk {krt@q Gaagnir
lfol. Eu tusarh h$k Eodh lantik dsvls nodett
@da v€dbd ifd bfird d€Gc€d6o do@ ol'lsj€n
.lifo&sijel dfr!.&nb r'Fnrffir<r'dr.
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4;i=-i4(& +& )-va +Arda(v) Ca)

Mb 4 $J<ilde&i Vsc ksyDagrm gEnrigini re (e)
i5E a$stl ftEhsrll Emlil dn l.tF,lir, Vsc krrDalEm
gFol8i Ab hodt ,r.gitln la4reftst ori"k
hnahltuLr'irr. e t€olik deB€rini, sftd@
trkGta dsts! B$sts6rls si$ro d.Ebra d"ll'ift
va I€6 E8rgiler.

sddl-l'ddd @tF t@ld sl4FF w s2olf
.tdngErrq Flfld.ti tkvrc, ot@!o fu ,levnshe
donnfhdae re o&drr tadk &rEdt
6€el!@f&q [r01. h dnlsda derrB "F.gd;vdlEs 09 bftitrd derecedto Oooo1 ,re";.ryet
it;tlftlFiffilafr.
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(b)

t6t fl-4. (a) KEryk Eodlu bst drftE E deli @lEe b.iik lrbd€Fe sis.d4 (b) ahh drdeld&fl

3. TASAAI,ANAN KAOTiK
trABERI,ESIUE SLSIEM YAPSII

Kaisk Eodb f€dk &,vte .'odrli @toc if8'€tkrh
terciL cmda gtvtdih bn $&ildE ihnnestub
dhlll ot@k &nn6hrlilir- h drvte 6afrb oltugE bro
ffi hro do .t@ olsaJ@ lsdk d!r,@
Da@rfretlri y€ yaFdati @hlada bligi il€
&nrlntr+F taberl€$ae.i<tppifttp yiltrG* gttr€dn e
!E Bidilik ragstr[dli'. Buro g6de@rk attsoyls
t&+k EdIs tadl dr'eE Elahli hr".hpt taodk
nirfihsJEd retniltF daFL t& lsdik tab.rllgBe
slrllsrl ^lnft|mlnnlfd. ObSftlsa ftGn y4ll
Sf&il4(a)'da gor0l@Ia.dn: Sddd.d dE g&0ld0$
tftd v€.ld vs alr.i irnrfld.Ll a@1adl6 !.dF lik tdr
Itsidte deg! dEr,t€d krod feodk dh'mlgi ile
kffiol €difdi8lrrdh. V€dln EodiIldeld eahb@
IttEd Mol ed.o Va(t) taraiur @1 otEst
v€dd Elttll,

t/P )0i@'

a. !a- = t.. - r v ̂  \ +vr9:!L' d t  ^ ,  
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c, ff = {tr'- 
- v) - Ad +4 oiu'

dnLtdldtels t6'rDlain Buqh V{D nltid
,$rdh lfa @t q b.tdiri tsrd€d vs VE(t) ise ilrdm
o;olfir i€rltfd-tad itEil&. DeolcCD tt (E)'ilt&i

brr &l trhh'd'm dEtrl@dt lari ,/r(0 r€ /n(0

ddimLmda dtak dh'mik olsD Cr::_! dilrriBi

spF&*i tdrlrgl tuEda Yslabflir.

-, [(r+€€F(',)X/" -itl'))+ 1 ,.^+"tl-;;;.;w't*.,)1l#
(e)

Atldl n.trr. en dE@ dlrtlrol€d dE yile keodi
yaF&rtl6h o*l'lqrt,* ko't@ldrla baglt olrak
'!rg'd'Li gibi iGtle dliloftrif.
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c, ff = f,tva - v; ) - r (n;) - rL
Vodci .ichrnrei.rn beozEr bn Eeldds nfr iki
6rtr'fm LMMn rr!.i omlr^*,.* Cr%- ,

_,, ,l(r+wtv;)).("-1v;ll, j ...c ?"ift -*r";r (b{'v,ll o"
(r2,

olerk i6do .ia.*, rf. fidim 6@daki rclq
te tffrr'da dolsyr vr(t, =t4(t, qltr6

{4odstl6. h e8qmd', atci dd.mde V{r) alatog
UldH iEdditr yeddro nasl eU" eal"Urql
gMlEoetdr. D@k (9)'d4

*,"'[.+ -,fi-ilYii ffi l;.fl .+]
(t3)

mff 
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ddLlmijrle ifole sril€aekri". Ve.ici w aLa.
eodi k(tlf.ki dsnE dinanitl,eri ara@da
dt,=v-(t)-vL(r, q(r=tu(tr-/'l1o ve
r(t) = ta(t) - tL() &'k thnrmd,4 yaptt ve
tllnla difuesiJ€l dal.rh brtmda)ElsEA

6.lL= _z * "' d t  
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i&del6i elde €dilh. D@h(lt'h odiiid a!fiEptoe
ol@L k@lr oldutu igiD t -t @ tueo
ld-I,- -,/al-'o, lrl- !_ -L1., o r€ l'l -f" -61.' 0
^lFLrf. Bu da r€rici vs alrg Eorhl€(itr 6enk@ize
.lh& solrma ErlEetd.dn- BAtbcE
Deok04)'d€ll (t) alda if"de.i",r" %(t)=r;(t),
ec:.(tr=Phc) rB

ldllffiIrE,

tu/o= rLQ) e$llll€ri

[ -. , [r+"c(a[(r - r(a))+ L-l ..,-,'kt - lcff - |l s _ "s1r" t FJ _,r,ril. ? l-'#
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oo
eltL €dflrr. DesL(lo'dar (D qh|lll|m V(0 t'ldni
i{stEdyle sfdl ol&ak delirFgi frl'Fimldn rr.
Bdyl€ce $€1n14(b)'tt&i oldtr drd.Lrfil knnffil@t
ldlog bndfi bardi V{0 at i ddEdde tdtre elds
ditibtlEcld.dh.

n siu0r,asyolc vE DENEySEL
ANAr,fu, soNuqr"ARr

$.trdqa)'rtaki knsk eodlu kalait drvle Eodeli lte
ta3atdaa fadik hbed€Sne .i<tni 6!ce PsFice
.ifrnhvonlqrr il9 t""el-""!,!€ ta6srm EanF n
doFbgu I'nnrffi$f. tskil4(a)'da e0dldflS gibi
.irtfrin v€dld !€ ah6 rrrrnadi Ye h tnodnnqd.li
anahEt@a nr"s"nlz'Eln EdstEr arffilrnrd
hnslfi@. Bu h€r iki rEodi d!&trdaki
Ee|tldldzasyonh sgffi i@ g('€,klidir. V6iri
ve als nodals ar&nda ladik sE lx@iz6vslm
GaglsrdrF $€efl6'daki *i-rr'Syon *6-'r"i'
gladdild€dir $e&il-7'de ise arolog trfini i!8rditria
0tgeo dal8a tu|@da olftgr d!r@&ti sinrln
dffi-klF# g0{rx!o rinlnlqvon gm91'rl
v€!ild*h.

Bilgi6ayar ri',,fll"Vml* e mdm llldg1
do&ded fcldl4'deki n'b.'leg'nr dstol laboteur
or|da d.o€ycel o!!ra& da gerletle$ftf,nif,h. Ettl€
edilrs . dedgt md.1 h St(Ftte$mede
dnrnlqyon darrElFjftrg old[gu glbt \qtd r€ allq
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SeSdlt S€&il-a(a)'dald dtu an sidlssy@
6@.0, (a) &ti8 sbErla lEriltd f8.tik lldd, O)
b dnt iFftd, (c) al$dla €&lo €dilea i6d€C

Eo(hlki a@& fsdk c.ohdza6yo@ ba'qnl'
bto !-Lild. sgqnrrgn gtrdffiiqti'. Drost8ef ohrt
€Lb edit€o s.old!tusy@ 4'lrt $*il{'dr
!€lild{t'|. tt€oetEel @alid6 de nlgro ,rilgr
tu@mdali biltftf lFdi t nllnlffig w al&d Eodi d6
h9"'h t'tr Fldldr al8llrm@ (Sddl-g) D.detlrEd6
&qotft 6edladz8taEm Fglffi i9h Hdni i{ad
6ei,iyeddtr tslrfk lag 6evtjr€dnd€o dtdnklr t n$t
ol@a gfti btr zEoDtdrgm olsa F da Espir
dtt,,f$,a

S€$l-9. g*il 4{a}daE r-r-r'!n 3i(diditr 0l8d &Iga
fd@da hn i|ad ihini @sdali rh.tsel 3@.
Odeki i$ata tildiri itEdinl alfrti igs ils &rdda ddo
€dil€o i{Edi godetuekEdir (Giloslq steltrl !d*i
i{Ea itir brl-l:2 V/dii,0.1 o!o/6v, abti iFa igir
tEsl-} 0.1 V/div, 0.1 rlsddiv).

vetid Eodlldr h[@l@ @br6r@ net '' ffi
ve ldhrrlanla ilaahchltr bllkkrtoto d€ HltuEd
zG@hdd. Bu ddm.|e sirtrdl dah gihroli
hlmalra v€ dfsrdsa dfsial€l€d dtaf@aidadrr.

KrIrEk Bdt! taddk devr€ Eldelt @bg bfl&i
igulr.iiitr ildiDi @r ddEo trffidq
hnffitq&irs$ @ d$nd Jdd iltff tundald
i{Edrri! n€rffi @8tL dnrd M8 rla
hnnlnh ir. Deir€ J@[lidhld 6ahl@ i$Edtd
v(9) ya th rrcr I fitrntrr're'ek tdr bdk rdsMlm8
silteotufe ikdl€€.k bildd lsEri olsak
lllhlobiti.. Boyle tdr MlE ile ilgili eolltldr!
t'rt! ed€o syn tn galqdada srolEali
plmlrmrMr.
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Fld{. Sdor a(o)'drki kdik babshls riddinin
lattdba crtmda gd!*lE*irfn€3i sdMds fr@l
ddlqotuslrd!:ltr Baglllre (kdsl-r (V* 0.5 V/div, f0
tl3d/tliv, bral-y (YB} 0.5 V/div, l0 trs,/del

s. soNuqr,AR
ailifinl€a tErrk nodllr faorik deyrE modefi basn
tjr d6ffin aAEldB rB 6ade.e E& bn mttn.t(
dheds lt rmLt.ih Bu derts ile |6tr.l,ffi brtik
balqll$e .lrtF,H. &drlit rlodb tadk devts
EdelhiD zengin o'ffi !€ orffi olosJ€'l &sotit
(@ndr d.s r dEeme daha 6zte srvEdth.lft
hr|Etre ve d€vrEde&i anellrrlm mrani'.rllff 69
ilsv€ bir gtvEolft par.pt-.i"i obftrDaldadn
gl"H bdyle bir 8id€mde d$rrdaa i.F,ir-qq
nindqtrl.l.rab Fiqrd'|r,t i kadltigin q6?nt|rEi ve
I€ffi setdsldzrtoGtm Mgqim idn v€dci
E dntrleki t[m F adfi€l€riD bitiaoesinb raa'ora




