OYXIKH
KATEY®OYNXIHE
2015 <\§§if>
EK®OQONHZEIZ @

2115 gpatnocic A1-Ad vo ypdyete 010 TETPGOIO 600G TOV oplOUd.THS EPLOTNONS Kad, oiTAa, TO
YPOULOL TOV OVTIOTOLYEL OTH PPAON 1] OTOI0. COUTANPADVEL COTTA. T ITEAN TPOTOAON.

Al.  H ovyvomra piag eEavoyKaopeévng TaAAVTOGoG
a) ctvor ion pe ™ cvuyxvoTNTa TOV d1EYEPTN
B) etvor mavta ion pe v 10106VYVOTNTA TOL THAIVIOTN

Y) eapTdTon amd TV OPYIKTY EVEPYELD Ayvrtmong
0) etvon iom pe to dBpotoua TG cuYVOTNTOG TOL SIEYEPTN KAt TG 1010GVYVOTNTOG
TOL TOAOVTOTY.

4

Ofna A

Movaoseg S
A2. Tlow amd T1g TEPLOYEG TOL (pdcu@g NAEKTPOUOYVNTIKNG akTIvOoPBoAlag €xel T

LIKPOTEPT] CLYVOTNTO,
a) 1M vrEPLOPN axTIVOPOoAL
B) ta padokdpota x
Y) TO 0paTO YOG
0) ot oxtiveg Y. x
Movaoseg S
A3.  Avo ocoaipec 4 ko Byie . W @V omoimVv gival axivnen, cuyKkpovovtol
KEVIPIKA Kot EAACTIKAL. letoPifalouevng evépyelag amd ™ ceaipa
OV KIVEITOL TNV QoL Etvat:
a) 100%
B) 50%
y) 40%
TS
Movaoseg S

TaPOUEVEL TOOEPT
vrodmAactdleTon
y) SumhocidleTon

0) tetpamiocialerTal.
Movaoseg S

7

Ad.
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AS . Na yopoxtnpicete Tig TPOTAOEIS TOD 0KOLODOODY, YPAYOVTAS OTO TETPAOLO 00G, OITAo.
oto ypouua Tov ovtiotolyel oe kols mpotaon, ™ AECn LweTd, ov n mpotaon eivail
owotn, N ™ reén Aalog, ov n Tpotaon givor AavOoouévn.

a) Ze pio eBivovsa ToAdvToon oty omoia 1 avtitifépevn dvvap aAoyn g
tayvtntog (F = —bo), yuoo optopévn Tiun g otadepdc ame n mepiodog
LLELOVETOAL.

B) H oyéon mov meprypdpel 1o @avopevo Doppler yio 1o ¢og 0POPETIKY OO
QLUTHV TTOV 1GYVEL Y10 TOV NXO.

v) Ta eoawvopeva ¢ avdxhiaong kot tng 01d0iaong owd oe OAa TO €10M
KUUATOV, NAEKTPOLOYVNTIKA KO WNYOVIKA.

0) H ovvBeon 000 amidv 0pHOVIKOV TOAOVIOGCE®V, dwog dtevbuvong mov
yivovtot yop® amd 510 onueio pe cuyvotnTeg 1pépovy Atyo petald toug,
gtvat oA apHOVIKTY TOAAVTOOT).

g) H pomn Cebyovg duvapewmv gival 1 1010 ¢ C 00NTOTE GNUEIO TOV EMTEGOL
TOVG.

Movaoseg S

®Oéine B

B1.

Aent opoyevig pafdog palag M-Kor piKoy Topel Vo TEPIOTPEPETOL GE
KATOKOPLPO EMMESO, YOP® OO n@n d&ovocxsrou amod 10 Eva GKPO TNG.
. ) M
O

210 GAlo Gkpo ¢ papdov, siv%swuev

1P

Mo palag mz; Cymua 1).

Q7

0) @

& GLOTNLLOL dov-cpapidiov apnvetar va Kivnbet amd v

t

5

Tn ypovucm oty Tov

oplovtia Béc Opodg peta, ¢ OTPOPOPUNG TG papdov eivat:
A %
L —MgL

<

gL

2
> =2 MgL

tveton OTL M pomr| adpAvELRS TG PAPBOOL WG TPOG TOV AEOVA TEPIGTPOPNG TNG TTOV

1
TEPVOA OO TO AKPO NG, glvon [, = gML2 .

Noa emiééete ™) cwot amdvrnon.

Movaodeg 2

Noa d1ka10A0YNGETE TNV ATAVINGTY GG

Movaodeg 6
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B2. 'Eva otdowo kbpo mov dnpovpysitan o Eva YPOLUIKO EAUCTIKO LEGO TEPTYPAPETOL

a6 v eéicmon:
X t
Y =2Aovv| 27— 27—
( ﬂj”“( Tj
To mhdtog Tohavtwong A" evog onpeiov M 1ov ehaoTIKoD uécs Bpioketon 6e&d
ToV TpiToL deopov amd To onueio x =0 kot og andotacn A/ 12 amd avutov sivol:
i A'=A3

ii. A'=A/2 :>>
iii. A'=A

Noa emiééete ™) cwot amdvrnon.
Movaoeg 2

Na d1ka10A0YNGETE TNV ATAVINGT GG

Atvetat: cvvz?ﬂ -1 %7

Movaoeg 6

2

B3. Ze kexhMpévo emimedo ywviog KAlo

oT0 GKkpo ghatnpiov oTabepdc
ot Paon Tov KEKMUEVOL Tt

o dV0 CAONOTO TPOG TO KAT®, TO cvoTnUo TifeTol 68 TAAAVTOON
TAMOTO H cuvOnkn y1o va unv amoyopiotet 1o 21 amd 1o 2» givat:

{ k< (m;+my) gnuo
A k> (m+my) gnuo
i) A k> (m1 + my)* g quo

No emiiééete ™) cwot amdvrnon.
Movaoeg 2
Noa d1ka10A0YNGETE TNV ATAVINGTY CAG.

Movaodeg 6
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4

Ofpo I’

[Savikdc mukvot g yopntikdmrag C elvatl popticpévog oe Taon V=40V, 1

YPOVIKN OTlY-

u t=0s ovvdéetal pe Wavikd Tvio cvvtedeot) avtemaymyNg L kat 1o« o, opyiCet
va ektelel apeinteg niektpikég taraviocel. H evépyeio Ur tov mie 0 mediov Tov
TUKVOTY], GE GLVAPTNON UE TNV EVTOOT) { TOV PEVHOTOC, GTO KUKAMO Ol GO TN OYEOM

U,=8-107(1-i*)(S.1).

I'l.  No vroloyicete v mepiodo T TV NAEKTPIKOV TOAAVTOGE OV KUKADUOTOG.

Movaoes 8

I'2.  No vrohoyicete TNV gvéPYELX TOL NAEKTPIKOV TTESIONTOV TN TN XPOVIKN GTIyUN
=L
12 %
Movaosg S

I'3. No vrnoloyicete 10 pétpo 0V pLOUOYL pPeTafOXNE NG £VIOONG TOV PEVHOTOC GTO

I'd. Noayphyete T cuvdpmon f TOL GUVOEEL TO TETPAYDVO TOV POPTIOV TOL TUKVMOTY| LE
TO TETPAYOVO TNG EVIOONG TOL Pg o @ppéars T0 TVio, ¢ =1
¢ 4.

Osfna A
And 10 ecmTEPKO Gkpo A € 1oeapiov ax R = 1,6 m aprveton va kKuAnoet pia ou-
UTTOYNG JKPT opoipa. pi =1,4kg « Tivog r= R To nuoeaiptio eivar fubiopévo
070 £00.P0G, OTLMC Pat OTQ Xy Lol tvnon g oeaipag yiveton yopic oAicOnon.
g A E
SyZaEE O O 7,

© :

Zympa 3

AQ Na exkppdoete T ototikn) tpipn 75 mov ackeital ot ceaipa 6e GuvApTNoN e TO
cuvnuitovo ¢ yoviag ¢ mov oynuotilel n aktiva OI' tov nuioeopiov pe v
evbeia AE ¢ emedvelag Tov £64.POLG.

®

Movaodeg 6

A2.  No vmoloyicete TV KAOeTN SVVOUN TTOL ACKEL 1] NUCPUPIKT EMPAVELL GTN CPAIPA
otav awtn Ppicketor 610 onueio I"o6mov ¢ = 30° (XyAual).
Movaodeg 6
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Mo AN oeaipa, Opotla pe TV TPoNyoLHEVT], ektoéevetal amd T0 KatdTato onueio 4 tov
nuoeapiov pe toayxvTTo v = 6 M/s Kot KVMeT YWPIc oAicBnon 610 e0WTEPIKO TOL LE
Katevbuvon 1o akpo L (Zymua 4).

A O E @

A3.  No vrmoAoyicete 10 PEYIOTO VYOS aO THY fvelo ToV €0APOVG oL o pTdoet M
cQaipa Katd TNV Kivnon mg.

i

Movaosg 7

KV TIKY epyetog (Lovadeg 4) kat to puod-
pag ( 0@, APESMG HOMC avTN YAoEL

A4.  No vmoloyicete To puOUO peTafoiiic
HO petaBoMg G GTPOPOPUNG T @
DO

TNV ENOQPY| LE TNV EMPAVELQ TO cpapiov 6To onusio E.
Movaodeg 6
Atvovtot 1 pomn adpdvelag g o oG G PO % 0V O1EPYETAL OO TO KEVTPO HAlag
I :%mr2 KO T EMTAYLVON) T mrog g@ 0 m/s”.

2
A
5
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AITANTHXEIX

OEMA A
Al. —> ) A2. —B) A3. —a) A4. —9)

A5. o) > AdBoc B) >Zwotd ) — Swotd  8) — AdBoc  g) @«5

O®EMA B

AR

IMa cvompa pafoov — palog

= ZTPaB = IpaB Oy, =

At SL
Apa 6moTo 7O iii. &
B2.
A12

1 1 2 2 3 3
< ><€ >€
M2 M2 M4
i: . acn tov M amd to O (apyf x = 0):
_+&+12E)\’:£)\’
2 4 12 12 3
0 TAATOG:
A'=2A - cvv 2| _ 2A-cuv 2n-4h
A 3\
—2A-—‘ =A.

= 2A-GDV(E)
3 2

Apa 1o Thatog eivar A'=A.
Apa coot 1 (iii).

2
5 2
:>M-g-L:gM-L Oy,
IMo ™ péfodo Q \
AL 1 6g
- zs é;%

‘ =>A'= ‘ZA-GDVS?TE‘ = ‘2A-GDV(6E+2RJ

1
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B3.

Ol

3

N =mygnue — Dax

Wax = mognpo
N - Wy, =-Dy-x @

INa va unv anoyoprotel N
magnue — Dox > 0

x< ngn H(P (1)

e
T m,

7o (1) xou (2) x<w

m, -k
m, rm
f kx < (my + m)gnue
v x = A, kA < (my + mp)gnue.

Apa coot n (1).

X

< (m, +m,)

k

g nuoe
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OEMAT

Ano AAEHT

E=U,+U,=>U,=E-U, > U, —E—LT1

Aiveror: Uy =8-107(1-17)=8-107 -8-107 -1’ @
Me cuyKpion E=8-10"]

=810 =>L=16-10" H.

= 'max =810 =

I'1. T=2n-+LC =27n-16- 102 10 = @ T=8rn-10"s.
q2 Q2

rz. U,= °C - 20 -ovviot = Uy

S
2

INa t—% xow E=8-1077, &yovpe:

U, =8-107-ovv’ — ol

= U, =6-10"].

:8-102[1—(—%)2}:8-102(1—ij:8-103%:6-102J.
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I'3.

By =-LS=S SYC.
MoTde Tde L L LC
1
Apa —=-w’
pa—-=-0'q
o= 2T =250 radls @
T 810
E=U, +U > 4 g
U] 4y L@ 4 Q
U,=3U, | 3 F72C 320 i%

+3
=q=—-0Q
2
Opwg Q=CV=10"-40=Q=4-10"C
+
q :——\2/54-103 —q=12/3-10°C @

%‘ =|-0’q|=250"-243-107 4

I]
(O8]
>
=
»

apa

dt
. , Ai
21 Mon: yio amdoeln. E: @

Ye amodAvT avTicTolyio LH’]XOWl%l NAEKTPUCAC
% =a=-m’X, apa owric \
Ai ) < < >
—=-0q.

=8-10%-8-102-i°
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OGEMA A
R=1,6 m

m= 1,4 Kg
r=R/8

Al.

. 4 2 p
mr a, = Ouwg o, =a, -1 (3)

2F =ma_ =
W, -T =ma_,6 =

mgouve—T =ma_, (2)

Teyvikn Eneéepyacia: Keystone 10



A2,

Amo (1) +(2) +(3) mgovve = %maCm +ma_ =

cm

a _3 GLV @
cm 7g (‘p

2 2 5 10 : ;
T,=—ma_, = gm—gcvvcp ZEmgcvvcp = ; %

7
mgouve = gma =

5 7

T = %mgcvvcp:%lA-lO-cvvcp:4-cvvcp z;\

ol

= N's'fignue + m—- (D

-r R-r
AAME A = @ E ) xmgh = %mv? +%I(D§:>
X1 , 12 %, Lo,
= mg( THG= 5 MU+ L MOWr= g(R_f)nM(PZEUr tou =

=g(R=> =—vi=>v.=—¢g(R-r
g 9 =150 =0 =_g(R-r)
5 1 5
:mgnu(p+mg7:1,4-10-§+1,4-10-7:>N:17N.

Teyvucn Eneéepyacio: Keystone
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A3.

£00LPOC

Ouogv=v,, =o-r

A—>E

E

uny(A) = Eunx(E

1 1 1
e ® = B 2) :>§-I-0)E+§-m-vé =m-g-h, +§'I'0)é =

pe-otapotd otrypeio 0,8m amd v emeavelo Tov £d4Poug.

10 E: AA—It(:—m-g-DE = 1,4-10-4=-56 /s

AL
_ Tw
At

Teyvucn Eneéepyacio: Keystone
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