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OY:IKH MTEYOYNTHT

MEPOE A

IEIPA A- louvto( 2005
\

1 . ApXTKR evipyero oro oci:po: 6, = 1f (ar), =+ l, = Qp)

Ter\rxr1 evEpyero oro otirl.ro: ,, = 
)xp*f 

=lr6ry 1, p1

MsroBoI4 rrlg evdpyerog: M = E z _ E t = 4 K(Ax), _t tt _ a, f \ = B E, = 0,g1. 11 rt

(q) Orqv o 6ror<6mr1g oro r0rq^€KTptKo peripo ono ,n" rrnfi #lr'aoqfperot 
on6 rr1 06o11 o or4 0€o4 B, ro

dropp€er ro nqvio, relveivo l.t4Oevrorei. Og
::Y.:TT tni y..roBoA4s ,o, p.oporo6 ii'gn4yqE, peropdMeror 4 poyvrlrrrfl pon noJrr€pld crr6 To nrlvio. Itipgr^lvo p€ To vouo
I?.: f"oq"y,. rycnnoooeror drosopo
:_r::!if90 (H.E.A.) oro dxpo rou nrlviou
!11!"._"t :y" ourenoyoyrls). Me Bcioq rov
Iq!y:ol/_o Tou Lenz, n noAtK6nFo r4g H.E.A.qrro. ro.potv6U€vo TnE our€rqyt^ryr1g, eivorrdroro tiore ro enqyurvrr6 ;e ,:iro. "8, onr,oupyei vo owrri.eror orrlv orrio nou roIp_ololri. Eror ro enoycrryix6.peripo 6x;;n;i# ;;p.i lj::
;::#T5: #fffi.t:*n uole'", ii'rore vq reiver vo ;ilJ:, 

pe u Ho.'qs nnYnE' Yro

(B) H. E.A. crn6 ourenoyury 4: r.,, = _t! . fz ul
Awrxmdoroorl: 8",, = _0,1x40 = _qv ;'p)

t 
l?r?,filil?rf 

tv6. p€rooxrlporrorrl Bcoi(eror oro sorv6pevo rrls oporBoioE
f io,xlti".'6 Tou ucrosxrlpofl orrl:

:i'"iHYfJ:J,,}:ffHff 5]t1l6s irerosopds qAerrprr4s ev6pveroE cbme vogty'l;;r,rr;;ftHT^ff .?Jlji#:"9.,11,',:T,T:,,:ffi ilr;;t*?i:aerroupyoov ordpoosg 4Aexrprr66 ouoKsuss. @,i ;; 
,'-

(B) Exoupe yro rov (r6wrr6) Hsrcsxnpolorn , + = + = I, -.
Apq vt Nt i 

ft tt)

v2 1., 12 I.
T=r -  2ao=J+I '=o 's54 '  71  "

t/. .A/^ t) t nn

4 
= 

i 
- 

rr=; = N, = 2000. (1 p)

Ee)"i6a I az6 20
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OY:IKH KATEYOYN:HE IEIPA A'

4. (o) &oAqvog nopoytr-ryrjq orrivov X (oXqporrKd). (1 tt)

(20 KV - I 00 KV)

fudArvos aur^nvqs
utgrl^oo Kevo0

Atsuq dKrivujv X

lo0uo( 2005

Afogq q.l,errp oviurv

Kd0o6oq

. i  i i l '

H rdBo6og Oeppoiveror pe ouveXrl rdoq ror e{oyowor qr\exrp6vro ro onoiq
ernroXuvowor pe psydiq 6roqopri 6uvo1.rrxo0 rrpoe rnv <ivo6o. Tq nAerrp6vlq
grdvouv orqv dvo6o pe pey<iAq ro10rqro, dpc peydA4 evdpyero, ror oAA4,\rnr6pouv
ps ra dropq rou uArxo0 rqg ov66ou. H nopoyoyrl rrov orrivu.rv X ogeile ror (i) orqv
crnorop4 mtppdOuvon ru-w qAerrpovirr:v on6 ro cropc rou uArro0 rqg ov66ou xor
(ii) crn6 ng ono6reydpoelg rc,rv or6yurv rou uAlxo0 rou or6pou (orrq rourreprKdg
evepyerorEq oftglrE;). Q u)
(F) EqqpUoVn rurv oxrivr.r.lv X: Erqv rmprr( yro orrrvoypogio r(r)v oordJv. (t p.,
Or rdr6rrlreE rurv oxrivtr.rv X rrdvur orrq onoieg orqpi(eror 11 nro ndvrrr eqoppoyq,
eivol: O Or orriveg X crnoppogo0wor an6 rs oord oe noAU peyo,\0repo nooom6
on6 n1v onopp6g4orl nou noOqivouv on6 roug poloxo0E rcnoUE, 6nul6 1 oopxo.
(o'5 v)
(r) l-lporotro0v po0progo orn gurrovpsqtKrt li,AdKo,. (o,s p)

5. (o) An6 rq ypogrxn nopdoroorl Bpioxoupe:
To nAdrog 4 =2x6=I2V , (1 p)

Apo q evepy6E rrprj eivor:, "" = + = + = 8,497v . (1 p)
^ J L  ^ J Z

(p) An6 rrl ypqerrn nopdoroorl Bpioroupe rqv ne plo6o: T = 4x2xl0-3 = 0,008s . f2 rr)

Apo 11 ouxv6rrlro eivor: y = ] = .! = t, 5Hz. (1 p)
r 0.008

. ' ! : : : -
3  ! i  i  i
!  ! !  1 i
i . . ; i i . .

Xel"{64 2 cz6 20



IEIPA A.
lorivtoC 2005

' 
l1l,!ril:il;?:,;,'5ff : 1111 1 eveovero nou nepvd
Kuu,'o,-. (i p) a "',pdu'o-.ruI -ffitfii]:rB?i}'rX',}j:il1i:f,r

H 6wooq opi(eror pe 14 po04porrx4 oX6o4:
l-lo ogolprr6 ripo: A5l = 427, . 4Oo,
t=ft 0ut

, M P'=^s^ /=;1  r ru l

(B) rrn ypqerKn nopdoroon

.1,::iltdly;ffi,ffil,i,i ,|

;ffi.{j:,Hli:l;ltr:
ii.!:fi !tfii',fir7;"'-r*,q" KArroroA6vnqn: ri qoi;* ,n.o^uxv6rqroE ru;v orrivlv i 

'1re,ouer
ro.ouvre,\eorfi onopp6onorlc- Fr.^,,;,,,.,- . 

- x
peiti.ron rqE er,""iiirY "".?i;5T*:::,.y'1. ro i6ro rrdxo<

wv ,t Etvql pnporEptl. O tt) 
; rou uAtxo0' q oxer,'<4

Xs).i6c 3 o:cd 20



I OY:IKH KATEYOYN:HT IEIPA A'

MEPOE B

(Q An6 ro v6po rou Ohm:

r =:_.g-=:=. @,5 p)
F o l  K , + K

H cftovuryrKri H.E.A., E* diveror cnr6 ro v6po rou Faraday:

-  - _ A O
z * = _ N _ . ( o , S a )

H opxrKn poyv4rlr( porl nou nepvd on6 ro nrlvio eivor:

o =BS = Bn, . (o,s p)

H poyv4rrri poli 6rqv ro rnlvio BpioKsrol 6f(.) qrr6 ro rrediorqg poflg eivor:

AQ =0 - Bn2 = -B 7tr2 . (0,5 p)

loriuoc 2005

c^r o.*l Su{la o.w o'rj.

.r.,, 't^. t^r0/f( L[ k i f*.,

\t(y'M u{
.-e"S f. .̂  

[*l^

a4fre; qs (-,*

eivor p4dw. Apo 4 peroBoAri

7. (o) An6 rqv rivqorl tou ulryl!_lrropdMeror n pqyvqlKR poq nou nepv<i p6oo
1f,q oorlurior"'opriyeror enoyr..ryir4 r,ioq otb o'oxiuAl.r ror eg600v our6 elvor
:j::,9::T6e Bpoxo( e.q broppieror cnb prtv".iz-ij"
(pJ Fr o*ueuvo' rou pe0uorog oro 

-60xrur\i6r eivor 11'ore0euvorl 0n6 ro (1)TpoE To
I?l: 6f:s mo oxrlpo rrlE ep6r4or1E. 1r p1

;#,i'",lJru?Jf #H,lr3ti$:',itr?"'ilxfi?liT,,:,i::i;,1:,?:T#Jffi",,,.
lrifritrt o onoloq nirtoidler ro oo*rulo,. npo-tjn"ulor"oipoyvrlrnnou r,rni"'airi i'p:peros n6ro6 rou ,re6io, ir5:'[hl?:,#J6l,"rr"t"powiTt l-ro vo oupBei our6 0o nprneri q;pJi"ii"rj
ll,.?.gf o11enl;;*.*n:-ugly,\orou-6e€ro0,.o,bo#r?ii5,l,'..i"ff J?;peuporoE oro 6orruli6r ror o ovri;erpoE o.iiua iii'Bop.io n6Ao ro, iiaiorl. O pl
(B) Q p)

I
..,r1

Z,t?';ida 4 onb 20



f  EIPA a'

6  7  I  9  f i f i
V (V)

lorjvroc 2005
Avrrxo0rorcirvroE,

. E -ii4e N!4 oroo,72t3,r4xo,o751'=t= -:#=E+
'{;}l?#flf 

iyJ:lff y-"ff;;**?"1,?ffi lli}ilHilfl:*Z6voprrroMope
($ (t) (1p)

g,'ff;fri,frf ,,ff f ii"Jrirr.*#*#l":,",Jn#j:ilf ids*il;"
,T,T,#,#"s:,[HI'J5ils',H;,'#iJ:J:*ffi J:H;1il,"-J,"u.
*'oi,'n,,, n,# ; Jri HllltJii";fX*ftf rr E *,,, = e v ", Kar dA,rv", r,. i,, n 

-

(rrr) Orov q wo6rrri rdon no.

mffi*,ryn*ffffi*#,esro$**'orrofo €ivor oragEpfi.0 tl 
-" u5qPrLrrur orro rnv €vrqorl rne orlvobo1iog'n

I (mA)

IeLifa 5 oz6 20



EEIPA A' lodvroc 2005

(iv) t^.,. = evd, =t,6x:t0-te xl = I,6xt1-, J . (1 p)

E r = b + E ^ ,  = b = E t - E - , . + b = \ _ " V *  
O  p l

Avrrxo0roro0ue

u = 
I 

-, r_ = u.uoi.?a;' 
;t:ro' 

_ 1,611 0-,e = 2,B3xr0_,s r . (1 t!)
Ir4v oprr4 ou;v6rr1ro, 8,. = 0. Apq,
t _  _ t - . .  b  2 , g 3 x l 0 - r "" '  q'  -  u'  "- =i 

6,4;10-'  
=4'26xl0ta Hz Tt p1

9' (g) no vo exre^ei 6vq orrruo ypqpprrn opprovrxq ror\dwtr.roq np€n€r rl ouuorqu6vnouvogn oro oti.rg.ro vo eivor ov"ftvn ,nE-#"rr;1il.vo,r1i on6 14 €6o11 ,oopporriog]xor ovrioarlE soodc. /n ue o16on, #: _&;;;;"""t(B) Or duvoperg oro-eriblpeE gqivowor sro oxtlpc-. @,s p)

An6 ro olrjpo,

- x F,1Po =G-2F = ng4p0. (0,s 1t)

Elvqr, crrr6 ro oXrl;.ro

Apq,

zr =1ff1, p p1

\Pa = -:
(

Ee)'ida 6 on6 20



IEIPA A.
lodvroC 2005

r ro prrp6E perqronfo€rc. n vKrvarqr ro ocirpro vo "ri"i#,t:e"::Y:'.llo prrp4, 6ror '

n"T;er'#r"#;,-;d#il3;i.{;lih'il:r;$ld*:;;*"'"
iJhffi? ffit,: 

eivor 11 ouv0r1r4 roAciwcooqg yro To €r(Kpspd'. H mo'epci

r= f f .out

H nepiodoE, yro oppovrxr] ro,\civrutoq, eivor,

, Apo

(1 tt)

F
V r

*:],(]].iJ.t*os 
eivor ove{<iprqr4 r4e pri(og, cipo 4 nepioooE 0o nopopriver ioq pe(ii) H v€o rrprl r4g nepr66ou Oo eivqr.

a_-:_
' l '  - .  -  I  L  Z'  - ' "  

l ' �c  
=D" = J ' "  = ' '4 ts '  (o '5 P)

(rr) EXoupe,

, = r"P = 2Jl, = 2,s3" . ,o,u ,,

frl11ffi d#tr*tri*ffip,+*',ffi ffi;ffi ;e'pive
rrr,/ n srlToxuvon eivol pdvto

i'ilYT##i5;il'##1#,!'?l:Aryror6nro4on614gro4,oopponio.o,2 s. @,s p) 
-y-''qs c'vol p€vrorn 6rw q enrrdluvon eivqr p6yror4. Apo. t =

2.t],16o" 7 oa6 20



:EIPA A.

(fl (r) (r p)

(n \  ! !=e  - ,

e tlc,t =;:_;-. (t,s u)
"3  -  E . l

Awxo0rororjpe:

^_ 
6,64x10-3a x3xl08 

_ 1.992x10_zs
(4,24 +2.18)x10-rr - 

lnor;:fi-

)" = 1,03x10-7 m = l03nm
(1 p)

To p4xog r0prmoE our6 6ev wrirer oro opor6 gdopa. 1o,s p1

-
I  u  = _ q t 4

E3 = -0,24

E, = -0,54

Er = -2,18

Xe],i6c l0 oad 20



OY:IKH I(ATEYOYNTH:

UEPOZ r

IEIPA A'

* o\
lodvoc 2005

13. (a) a=2,tv=! ,Ou,

, = 2o, =4 = 4r = I2,S6rad / s. (0,5 p)

K = mar. p,E p)

K = 0,4(1612) = 6,4'.12 = 63,191,/ / m . (o,s p)

@) t=)ryf.1o,sp1

r = 
!aslo1o,z1, =1,262r . (o,s p)

ft) r=-a'�y.1o,sp1

/ = -16t2x0,1 = _1,6t = _t5,78n / sa . (O,S t!)

61 u=a,[fi] p,sp1
u = 12,56^f[/ _[y = 2,18m / s. (o,s p)

(e) ft p)

avdlrattt 06srl

(or) H e{iourorl roAcivrulorlg rou orilpmoE, yra pro ruXolo oplrxrl 06o11, efvor:
y = yoqp(at + e) . @,s p)

R q t = 0 , y = 0 , 1 . ( o , s p )

-- j"lA -- o6cq roopporiaq
l Y x

I-- --- E .Ll.-J- - --- _ Kordrqq (rCol

Es.),r&o 12 on6 20
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OYIIKH MTEYOYNIHI

:EIPA A'
loUvroc 2005

Apo,

!]=.r!#r':- 
4P6o =o's+ o' =[ ' P's 1'1

,, y =o,2rtp\ld +:). p,s tt)

, (0lrr1 €do4 A, eivcr y = 0,2 m. @,s p)
Apq,

0,2 = 0,2or1o^ * 
fl ro,u u1

=t=ap@n+[)+ aa +[=1.  ro ,s  u t
= q r = 1 = r = - l - "  ,

3 - ' - f i s ' ( o ' 5 P 1

Xel.i6o. 13 o:16 20



IEIPA a'
lof vlo< 2005

(B) flerpolrorrrri 6mraen. e p)

O,ornr,1Oo,
Krvrlorls

frrlv o06vr1 Tou urroiovtorfi enp"s '" xpb"ol v :fi1;'h:i&1ffYi: nyi*-i:*.I1l.l-d":r rrls 66o4e rr,Enpo( ro -i:::l = r{tt 'ro' ililffi#;;:ffi*,Td*;:?:XT6 
?,',:

\,
\n

Xelifa 14 ar6 20
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(,YZIKFI KA I EYOYNIHE :EIPA A'

An6 rq ypagrrn nopdorqgn y = f(t) unoAoyi(oupe ro nAdroE ro,\dvrcrrorlE 6ntr.rEgoiveror aro oXrlpo. (O,S tt)
H nepiodog ppioreror ov perprlooupe ro Xpovrx6 broorrlpo Af . (0,i 1t)IuyrpivovroE ng d0o ypogrreg nopoo-rOo'iri, Bpio.or1,, 6n 6xouv drorpopci gooqE
-' 89000v q ropugq A rqg ouvciprrl'nE y = f(t) ror 4 Kopu'n A rqE ouvdprqorlg

u = f(t) dro<pdpouv Xpovrrd rqrd f , 6nou T eivor q nepiodoE r4E roAdvrororlE nou
ovrrororXei oe 6vo rcUKAo (2n).
O H

14. (A) 0) An6 rq ypogrrq nopdoroorl:

ryo =7cm. (0,5 p)
2 =8cm. (0,5 p)

An6 14 oXdoq u= )i , Bpioxoupe,
I = 1. (0,s p)

v
Avrrro0roro0;le,

Aocm I r
v =::J_Ju = 5Hz . ft,S u)

6cm

H e {ioroo4 rou rUporoE elvor,

V =vot1pt2n(!-!)+d. f i  p) .5-h. ";,F-" "  ' r  
2 / ' - t ' '

Avrrro0roro0pe,

ty = 0,0b7p[2r(5t -IZjx) + nl, povcideE oro S.l, 17 p)

(ii) H nepio6og rqg ro,\dvru I 1
)ong tivol , =; =; = 0,2s . Apq n o.i lypn

t = 0,05 s 6rorpdper on6 rr1 orryp4 t = O xorci 1.

ffffy;fi-'rn' 
drotro mtvpt6runo ,o, *iporoE rr1 orryp4 t = 0,0s, 6ntrrg oro

lo0vroc 2005

o\. t't- pd-\c,r olxr r-i,.6{,^.

I



AY:IKH KATEYOYNTH:
:EIPA A'

0l) To onp€io A Tn alvuri t ,rooppo.,itis Ap; ;;;iliJ ; :j$Tilifl1,1.il1#lilr,r?,,1il#;n, on6 rq 0do4
t/, = rlroour?1 n v,=0,o1o�uvl01d,

Etirq 
oxtor\ e 0roAo npor<0rner 11 ypogrrrj nopdorooq.

t = 0 , 0 S s

Xel"i6a 16 o.z6 20
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{ OYTIKH KATEYOYN:HI IEIPA A' lodvroc 200S

B( i )  (zp)

tP (cml

t = 0,050 s

' t0

t = 0,025 s
x {

t = 0

cm)

- 3

2tA13o.17 on6 20



:EIPA A'

(ii) H ouXv6r4ro roAcivru.rorlE nrrv ocrtporr6iurv
P€ v= :  = : -= tyHz) .  (1  p )

;':i:+J?tffi i,S,'jWIyJ::dH;ilTffH[?]'?l1:rr:^e,vTq^d,vTuro'o€
i:f,";t 

edorls n Enop.vurs n e&"q iL ̂ iffi#;ii:riffiff;;Jfl,'_"Jlr,l#:
;"rnT;:#lrH?r1E rcov ou-rponoiurv N KorZ eivqr ro i6ro (foo ;.re 3 cm), evdr rou
lli;:[L:Jj;1"fl,1ff lil:"J[X['#J?:T;?;:.:ff lJg,T.t"_,",1J:'nAcirouEoulrBciMouv. erl

" 
iiiT$i#,iy,ffi 

'#s:3',"#ff#:#lK'llil:?:r rc eAe'eepo 4Aexrp6vrciro 4r\errp6vro 6rvo0wor "gjl.l? Ella*po-r; il'H,ffi:iffi'l: [r,,1.i;;r*
l',iJilff *JJiB'H:fl: yile' ;qd;',lJi5il#i'..""o1' qAexrpovrtr;v, evdr

ffi !'*ffi :,*["f ff ;:sil?,r,iffi '##:,ff ::::il,ffi -
Ft = Btx ,6nou e efyor ro poprlo rou n^eKrpoviou. f45 p.,

ft5IH ltt#fut'u 
"oos ro cixpo r-r4E pdBoou orlproupyei qAerrprr6 nc6io

r o 4lerrprr6 ne6io efooxei 60vop4 oro rll€Krp6vtq, iorl p€
Ft = Ee,6nou E eiwr 4 6woor1 rou qAerrprro0 rl�€6iou. (o,s p)
H dwoo4 rou qAerrprroU necrurombon6-io n,r;;l"i.'il3'i"l!:1ff'.!3:lj*ligt n r!^€KTpoo,crrrrl 60vopr1p6Tpo Kor cwi€er4E gopdE pe 14 payv4rrxri oovoprl .apt;J1ffiu'a 

yivet ior; oe 
'

4  =4 .  Apo

BLx= Ee+ Bu= E. (O,S p)

Irqv mpirnoo4 our4 nou ro nedlo €fvqt opoyevdE,

loivroc 2005

N, W rqr Z eivor yro6 o n i6tq. (ion

XeL{6o 18 oad 20



OYIIKH KATEYOYN:HI IEIPA A' lo0vto( 200S

E =V. @,s u)

Av ovrlroromrlooups Trl 6roqopd.6uvoprro0 V;re rrlv €rroyurvtKn rdo4 E.', ror ro
lj!I3! t U.. rqv.on6crco4 q.(ro pRKo( rng pdBoou nou Bpioreror p6oo mopoyvrprr6 ne6io), noipvoupe,

D

E =:_z- . (o,S,r) .Apa

E

Bu = 1-z- a E * = Bua. (o,s p)
a " '

(V). H qopri rou pe0poro6 | qoiverol cno ox6uq. fi u,n swoon Tou pE0psroS unoAoyl(rror anO rn ox6"h,

l .  P ' , ^r=?= : " "?  o  p t
r\ot K, + .f{"

j!1.!_910O"S.o6Xeror rq ;royvqrrxq 60vopr1 Laptace 0116 rr€6io, wrioer4 rrlE
]31]!]lE: "0ug^tuq p-e rov xcvovq rou'L;nz.'i;q, lr-uo o,orapriror orooepn 11Toxurnro rrlE pdB6ou, 0o np6ner n 60vopr1 F uo lii,'ro nL p*pf u, in rr",'r,iii,_n
lr;r"un 

Laplace xor vo eivor ovri0enl pe our4, onilrin -n @po rrt6 rcxhr1ae. ft
H 60vopq F goiveror oro oyfya. (t p)

F = FL * F = BIa = B ;Buo-o = r = !!!tg r,R, +& r t ,  + f i .

A "

I

i l

r l
' l

Xel,{6a. 19 crr6 20



OYIIKH MTEYOYN:HI IEIPA A' lorivro< 2005

(e) H qr\errprrfi ev6pyero nou rqrovqldlverar oro ppoXo elvor,

Q = I'(R, + Rr)t , (1 p)

6 r r o u / = 9 . 0 u ) . A o o
u "

R 2  ' , 2  n 2g = J2-!--a,+ R,1! = e = !fu: o p)(xr + .t(2l- u r\r -r rr2

(or) To 6pyo 146 60vop4g F eivor

I4t = F.a , (0,5 p)

eg6oov q 60vopq eivor oro0ep4. Apo

B'ua"* = 
*; u'{o'u ')

(Q luyxpivowoE rrg owiororXe6,ilr.".-.,8, rropaTnpoutlr 6rr 11 qAexrprrq evtpyero
I"r'r:Eg:l].}]rT 

Bpoxo eivoiiol pe ro cpvo t,ii-o,i"rrns ""u o,ornbeirn',l rivnon
To orror6Aeopo qur6 eivor oe oupgtrlio pe rqv opX4 brorqpqorlE rn< svdpyrrqE,(Kqv6vo( Tou Lenz). (o,s p)

TEAO:

Eel,i8a 20 az6 20


