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MEPOIA'

l. a, @oorx6, yolo?'oyrx6 rtrr lertoopyrxd.
p. i. tDoolx6 ?(aportrlprorrxr6: Meye0og 6oxr6lorv too p6ooo av0p<6zoo, <6ore vc

pnopei o 71eqtcr61g vo zltiver xcr vc replorp6qer erixolc to roopzi evtac4q.
ii. YoXol.oyrr6 ,(opaxrqpr6aK6: Tp6zoq zoo o p6ooq rivOpcoaog avtrkrppdvetcr
rar avtrTvopi(er trq alqporpopieq xcrr tc q1r[poto aoo 24pqorponoro6wcr oe t6toroo
eiDoog oooxeufq. fro zrapri6erypc ro c6ppolo ) pa to p6co rivOporzo oqpoivsr
ttplaytt.

y. O o26e6uotrig cotoxrvrit<ov 6lope rn6rp4 too tov zrcrpdyovro ,Eor arpopri to 1p6vo
cwt6pocqg too p6coo av0p<6aoo ce nepintcoorl rioD Tro xdzoro Myo 06]'cr va
pu0piosr crlv 6vtacq {2qoo, r6ote vc pqv oaoaztdtcr rl npoao1il too o6qyo6 aa6 to
tlp6vu Ar{rer cta yololoyrxri lopoxt4prooxri,

!r1p.: Tu aro arivro earof,;ovtct rcr dL.)..es ancvrioer€

2. o. A. Ilewdodoq oro\voer6r{g-oori'qvoer6rig pc}"pi6c.
B. K6hv6pog Dmltig 6rc6poprfg (ev6pyeroq)
RSI rcr RS2 pcpqtrxoi 6rcx6zte6

p. To RSI ror RS2, avdf"oyc ps q 066q rcog, ro0opi(oov t4v cz6oraoq
aahv6p6pqcqg too sppril,oo too ro?,,iv6poo.

3. a.

---\ alE-=----_' q7---------------



p. o <popfcq c eivflr ctctr,xd opropevoq 6r6tr o opr0p6g torv cyvcilcttov awr6p6ceorv
eivcr icog 1te rpin,6oeg eivcl or elrccbcerg rcoppozicg, evdr or popeiq p raiT eivol
otctrxd o6protor Erri"' o opr0p6g trov cyvcootcov awrDpricecov iivor'pe1a?rdtepog
an6 toy apl0p6 tpic.

4. a. Ardtpqo4
B. To peyeOog tqg 66vopqg pe tr1v ozoio xcr,toaoveitol to pzooMvr 0a e]lrrroOei"
Bacrxri oto pzool"rivr ctrl p nepin-.t'oo1 q 6rivopq F polpri(etar eliooo ce 6rio
ezlgdvereq too pnoolovr.ori.

. F 600 A/
T. Aratpqrrni tdorl t = - = ---" "' '- =7,5N/mmr

A 6vmm2

5. o. To atoqeia 240Y ll2V 6ei26ver 6tr trq trp6g tqg ovopootrrrig t6oq6 roD
zparteriovtoq xor 8eoteperiovtoq eivor 240v xnr 12v crwiotor26o. To arorleio l50w
eivcr q ovopootuoi lqgog (oe W) too pstac;qpotrca[ (trzo6i5-etcr cto 6eoteperiov).

F. IaXOE 6eotepe6ovto5 P=UIoovg -- P=12V'15A.0,75=135W O petoclqpaflct{q
paopai vo ;gp4crpozor4Oei 6r6tr q rqgrlg noo 6iver o petoolqpotror4g eivcrr
pe.yo?,6tepq ca6 autri zoo czoppogri to rpoptio.

6. a. A: K6),rv6poq cz),r[g 6ro6poprflq (ev6pyer.ag),
B: Tpio6oq pafpi6u pe <ooax6 xopBio xar el,otrfpro enovcrpoprig.
f: Tpio8og potpf6c pe tpo2gioxo ror elaafpro ezavcr<popriq.

y. To eldptqpcl F lpqorpoaoreitar yra lt6loriq ocqrir}elcE <ircte trv 6w xl"eicer q z6pto
3 vo prp pzcriver oe lertoopyia to pcrlcipr xozr4q.



7. cr, i. Uoo,=4.(Ur-Ur)= 70,000. (7,40-7,38)mV=1400mV=1,4V
ii. Uout=A.(U2-U1;= 70,OOO. (3,40-3,16)mV=16800mV=16,8V ---+ 7V (?,riyo
),srtoopyiag too T.E otov xripo)
iii. Uout=A.(U2-Utp 7n,ggn' Q,25-2,25)mY =0

p. hv6eopoloyia ovootp6qovrog evroprtr[ xar crvdeopoloyfo pq cvcctpfrpovtoq
evlolotrf.

8. o. i. Mrripq cvriyv<ocqq p6vov ROM (read only menory): Muipq t4q oaoio5
pzoporipe dropdooope p6vo to aeprel6psvo.

ii.Ilpoypcppotr(6peq pvripq p6vov avriyv<ocqg PROM (programmable Rom): Ee
arnrf pzoporipe va aao0rpericoops lte trl porf0ac er6rrr{g cocxeorig p6vo prc qopri
xdaoro aeprsl6pavo, ro onoio pzropei ctq oov6r(era va brapootel

iii.EzcvtrnpoTpoppan(6pevr1 pvrlpq EPROM (erasable Prom): !lr1 pvrfpq aot{ to
zeprel6pelo pnopei vo ypapei pe tov npoypappcraor{ va cprfoer xor vc
ezcvtrypcAei.

p, O prxpoel"eyxaig PIC16F'628 eler 66o ovaloyrx66 ero66oo6 xcr eoortsprxd
ta}nwcotri, evrir o prxpoel,syxtrig PIC16F84A, 6ev 6Xer aotri to lopoxtqprctrxd.

MEPOEB'

1. o. i. H1=1056mm, fio, vo ep"yd(etor dvero o peoog dv6paq ezn).fyetcr 11
noo6orrool 5o%, e<p6oov &or ror oX,l"ubq ot ryql.oi dv6peg rpOdvouv ro ro.zrzd,n tou
ndyroo ror epld(owar lopig zp6p),qpo.
ii. H2=l854mm+200mm=2054mm. fro, vo, ropei dverc o p6oo6 riv6pc6
em.),6yetor q noo6otrool 95%, eg6oov 6rot rcn c ,l.rr.irq or riv8peq pe 1op4),6 ovdorqpc
gopdve oro 06),o1lo.

p. O 6po6 <pioo6 dv6pcE> avog6petor oro 90%o ray ov6pdrv.
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3. o. Ilcfpvops trg pozrdg olg apos "o crlpsio O:
lM6=Q --+ F qp45". (OB) -T qF30".(OA)=0 ---,

5IC.{'0,707.2m- T.0r5.lm=0 --_+ (6zor: T q t6o4 too orppct6clorvoo AE)

5KN .0,707 .2m
= 14,14KN

0 , 5 . 1 m
T _

F. H avtlypfvrt F{KDvoq s pztopei va ozo}"oyrotei cog oxolori0o6:

,=o  =F lA =14,14KN150mm2 _  74 ,14KN/50mm2
E E 200.106 KN /m, 

= 
r00IF rtrnf;A:0'0014

4. To opouipoprpc xatovepqpevo qoptio cwrxooiotctor oz6 pro 66vtrpr1 Fl ztoo
roor5tcr pe tr'l=3m.5IO{/m:lSKN

F=1oRy 
I r,=,

r64t +

fti
f  z n t 2 m

L\rsl
3 m  1

T

EMr=0 ---+ F.qp45'. l( f)/21 + Fl . I(Ar)+OB/2)l - RB.(AB) =0 ---+
10KN'0,707.2m + 15IQ.{.5,5m- Rn . 7m=0 -- R3:13,8KN

EF"=g + Rr- F' qp 45" - Fr * Rs=0---' R.r= F. rlp 45" * Fr - Rs*
Ra=10IC.{'0,707+I5IO{-13,8KN -- Rr= 8,27IC{

---+ IIe- F' oov 45o =0---+ Hr= 10KN.0.707 = 7.07KN

F{A--f'

5KN

ReRA

EF1=6

5. a.i.  p=u.r+ r=!=29r!o{ =wz

ii. ,t = J- - p*o = ! =2oow =zts.lw
Pcto ry 0,7

p. i. Tc ooot4pcta ArB xtrr I 61oov zpocteOei petri tq yevlr[tplo G yro vu
cvopOcirvoov tqv evalloco6peul trio{ "{g levrnirpros os oovsr(ti.
ii. A: Avop0ortrlg, B: Oi?,,tpo F: Xta0epoaorqt{q. O p6log too oootripctoq A elvar
yra vrr avop0<irver trq cpvr;tlx6g tlp6q tq6 tric46 tor evo,ll,ooo6pevoo peopatog rqg
yew{tproq.



6. o. A+,B+,A-,8-

p. To nixlorpo L"ertoopTei oq cxol.od0ro6:

B{pcr 1: 'orav zneotsi ro roo'rc6.ro'pzci qq po},pi6og E, Diverot olpo or4v 0upi6o 14 r4g
Bo).Bi6oq effi1or f, 11 onoic pe r4v oerpd qq or6l,ver ro 6p[io],o tou ror]"iv6por aOenrd. Kivqoq A+

Bil1t'u 2: To 6ppo)'o rou rul,ivdpou A or4v orpoia 0ear4 06o4 (A+) zne(er ror evepyonoui
rqv pol.pi6c Z. Arr\ Diver orlpc or4v-0upi6o la caq pd,BiSaq uXiyyoi n,f onoii 1r" rr1u
oerpd r4g ordlver to 6ppol,o rou ru),iv6por B 0enrri. Kiqoq B+ 

"

B{pcr 3: To 6ppolo ror y},iy6O9o_ B orrlv oKpoio e€flKri rou 06o4 @+) me(er ror
wepyonorei qv Bd,pi6a I. arrn.6iver olpo oqv 0upi6o iZ qg poipiDoi e),ry1oo f,
oTroio p€ TIv oerpd rqq or6l.vei ro 6ppol.o rou rul,iv6pou A oprqrtl.& . Xinrlo4 a_

Bfpa 4: Xco 161"o9 qg opvnrlKng tor 6ro6poprlg (A) to 6ppo),o ror ru),iv6poo A
weplonoui rqv Bol"Bi6o XT, lr,e ozor6?.eopo olrrl va Diooer o4po ot4v 0upi6o i2 qgpol.piEoq el,e'y21ou A, q otroio pe .r4v oerpd c4q ot6lver to ippol,o' "ou *l,fuapo, e
oprqnrd, oz6rc xor 1 l,errotpyio too ruxl"rilpcroq otopofli. Kivqoq B _

y. Irc vo liver covelriq axolooOio ap6zer,4 BoX,Bi6c E va petcxrv40si aa6 06o4 tqq xar
va tozoOet4Oei otqv 06oq otqv oaoic xctarriTer to fpforo too rotivOpoo B rctri tqv
crrpaic opvqtrd 06oq too.

7. c. (l): DIGITAL, (yqgrcxri), 6r6a lpqmponorei 6rax6zt4 (switch) ztoo eivcr
VqqroK{ eico6og.

(2): COMPARX,, (cuTxproq, nvcdoyrxri), 6uitr 2gpqcrpoaord tqv xcodrrouroiqcrl
Ap63 zoo 6ei26ver a67xprc4, 6fla6ri 2prio4 ovcloyucriq erc66oo.

(3): OUTPUTS, (6lo6or) 6rritr. ;gp4crpoztorei evepyozoulpevo eltiptrlpc otrlv 6lo6o
(btzzer on, 6qla6r[ Foppqdr1 ce lertoopTia).

B. (l): Movorotrxrig 6rox6ztqg, (2): @eppiotop, (3) Boppqa[6
y. Ee wc Dclpriao ozdpler prc qlertpovrn{ ouoxeu{ 11 ozoia 6fver q2grltlxri priwpc
6tov q 0eppoxpooia lmeprioer to rpoxaOopropevo 6pro tov 63 poviitov, H'o'cxeorf
ti0ercr oe lertoopyla pe 6vo povoao],rx6 Droxrizttq. O FopFqtr{q 

'ato:pat6" 
p6vo 6tav

evepyonorq0ei 6vog rocox66 6rcx6atqg.

MEPOXT'

1 .



o. To 6rxr6o;ro sivcr
orctrxd oplcpevo 6r6tr
ropier q g16cq: b+r2j, 6zoo
F=5, r=3, j =4

Ynoloyrcp6g prixoog pripdoo
AB:

e 0 3 0 o = r u ' - - -
AB

?  5 r n  t < -
Ab = -----.--:-=

e<030 " 0.577

Yroloyrop66 cvtr8pdcecov:
XF50 -+ -F1-F2-RB=[ ---- Rr: 8KN-sKN= -13KN (II RB ,Ept gop6.crwi0eq aari 6"I
oto c;66ro xcr gcivetcr pe droxeroppfvq Tpopp{)
!M"=0 

--- F,.(AD)+ Fr.(AC)-HA{AB) =0 _- Ha=[F1.(AD)+ F2.(AC)](AB)___+
Ha=(8'2,5+5.7,5)l 4,33---, Hr=13,28 KN
EFx=0 ---r Ha + 11"=6 --+ Hs=- tln=-13,28KN (H HB fler qopri owiOeq an6 6o oto
c166ro xerr qoivetor pe Droxexopprflq TpoFF{)

Yno?,oyr.op66 eoroteprx<bv 8ovdpecov trov pripDcov:

Icoppozia x6ppoo A ---+ Hr - Ferr=0 * Fao- IIr= 13,28 KN (@tmtrrr[)
---+ Fnr= 0

Iooppozic x6ppoo D EFy=g .-- Fnn.qp60'- Fr =0 ---+
Fnn= Fr/ qp60'=8KN/0,866-,
Fsa =9,24KN(eqetructrx{)

EFx=O ---+ Fap- Fsa.6rv60' - Fcn=O ---r Fcr= Faa-F' 3p.cov60.
F co =13,28-9,24'05 =8,66KN (@lrmrxr[)

!Fx=0
EFy=6

F1=8KN



Iooppozia x6ppoo C lFy=0 * Frc'4!60"- Fr :0 ---
Fgs= F2l qp30'-"",
F's6 =5IC.{/0,5 ---+ Fnc =10KN(egetrootrni)

Ena?.'f 0aro4:
Ilpdzer EFx=0, EFx = Fcn- F66.ouv30" : 8,66- 10.0866 :0

B. II prip0og aoo 661etar tq pe"yol,rltepq rotazr6vqcq ce e<pelxocp6 eivcrr q BC,
Fnc =10KN xor ce 0l,iryq eivar q AD, Fa1= 13,28 IC{

y. H peyr6"q trioq cwoliq 6[vetcr on6 q c16orl 5.4 = o'o- -.-
o s.","

o-o =Z.A'6t , ,
'O;.rtog 

ck,,: Fs6/A = 10KN/160mm2= 0,0625KN/ mm2..-
o^u = 2.A- o u," =6.0,0625I(J.i/ mm2=0,375 KN/ mm2= 3?5 MN/ m2

3. c. A: Eolrlvoedrflq po],Bi6a pe elnnfpro enrotporprig
l: Kfhv8poq 6mlri6 6r.o6popr[q
A. Aepogokirxro
E. Bcipi8a eiiy;lor.r por{q

p.



y' 'otcv 
1 tpogrf teler.circer oto 601eio l, trv,qrc6vetcr l67crr to' eltrtrlpioo 4, to xritorp6pog too 6o1eioo, pe azot€l.eopo vc svepyozorq0ei o prxpo6ror6zrt4g. Kl,eiver toqlextprx6 rrlxrrrrpo xar evepTororeitcr 11 oror4voer'riq pcipioo ,1, zo.'ct6tvel oripocr4 0u-pi6a f 4 qq potpi6cg el^6721oo B. Aotti fuer org oaot6Lecpo o a€pag vo

xateo0uvOei npog tov rrilrvOpo I xcr vo p"ro*rn io*i "o 6pBolo Oetxri, .rnolyon ogeror tq orptrfl n6pta 5 xcr ezrtpfrowog ctqv rpogri vc repdcet oto 6o1eio 1. Htpogil tpfTtt cto 6o26eio l^yrc xdaoro zpoxn0opropevo 2lpri'vo aoo xaOoii(etar az6 tax\o,prtpara Xpovrxr{g ra0oot6pqoqg E rcr A, tc orroio wepyozororiv rq g"ptO" iZtTg pctpiDog B. Aot6 eler or,q anor6),napa ro fppolo too rolivdpoo I vn petoxrv4'ei
cpv4trxd xor va rlcioer q n6pta S,

4' o' Eivor 6rz-lir[g oov6eopoloTiag. Aot6 <pcivetor e6xor,a cn6 trp tpoqo6ocia too T.Enoo eivar 9Vn -9V,

p. LDR: Eivor qrotocrwrotdzrlE, wr6 to TII eivcr 0eppiotop.

t .

6. Iro v_a J,ertorpyorlv o popBqrrflg xar q 6io6oq gcotoeraopzniq zpdaer vo ro26rier 11
q16cq: UfUl

II trp{ tqq trio1s Ul oto trv6ctpoqo oxpo66xtq eivor. ndwote otooeprf rcr laoritor.
pr:

u,=-]z-'u =-34- vv =6,tBV' .R, + ̂ R, 22K +10X,

i. Eziae8o qotrcpo{ 100lux xar 0eppoxpacio 40oC. Aari t4|pogrr6g aapaotrioe4ppioxoope 6tr :

R16p=lKfl rcu,r Rnr: 6Kf)

u, = -- Jr-- .u = - iL.ev = j,7tv
Ro + R-" 6K +7K



X,t4v repintoroq oorri lqqrier U2>U1 6r6tr 7,71V> 6,18V xar 4 t6cq el66oo Uout eivor
ioq pe 7V. Apo o poppqtri6 rar q 6io6og rpcotoexzopre{g lcrtoopyoriv.

ii. Eaiaebo <pcorropori 10lux xor 0eppoxpacia I5oC. Aari trg yparprxdg napootdcarE
ppi,cxoope 6tr :

RLpp= 10KO ror Rrrr= 14KO
-R.u  , ,  l av

uz = ;--*- . Li = ----:-:::-- .gv = 5,25y'
D - r �P 14K +10K

It4v repfutcocq oD"{ ra;rier U2<U1 6r6tr 5,25V< 6,18V 18V xor r1 rrio4 elriDoo Uout
eivar icrl pe -7V. Apa o Boppqtrflg xar 4 6io6og rprotoexnopzrf6 6e lertoopyoriv.

5. o.

B 4'7 K rc pcr erszo

fA An'l

fr* h7
Reset ho
OV 6V
Outo OutT
Outl Out6
Oup OutS
Out3 Out4

R8
1 K

10K

p.
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