MYANO EPTAZIAZ ITH OYZIKH I AYKEIOY
ONOMA | ENIGETO

|
41. e ma pBivovoa taAaviwon GInv oneia n duvapn anooBeonc givat avdAoyn g taxumiag

TOU GWUAtoc, e TV ndpodo Tou Xpovou

a. n nepiodog perveTal. B. n mepiodog eival otaBepn.

Y. 10 nAdrog diatnpeital otabepod. 8. n evEpPYEW TAAGvTwong duatnpeitat otabepri.
[l 42, Aiarpotnua Onuoupyeital kard I oovBeon 0U0 aiAwWyY dpUowKEY TAAQYTWOEWY Ol OTIOIEC

mpayuaronoiotvial aotnv dia diedBuvon kar yupw amo my idia 8gon woppomiac, dtav ol oo
TAAQVTWTEIC EXOUV
a. ica mAdm Kat i0eg oUXVOTITEG.
B. dvioa mhdm Kal icec ouxvOTNTEC,
Y. (oa mAdTn Kal TapanAnolec CUXVOTNTEC.
4. (oa mAdTn Kal oUXVOTITEG £K TaV amolwy n ta ival morAanAdola e dAAnc.

43. Kard ™ covBeson dlo amAwyv apuovikav TaAavTwaswy e Idiac cuxvotnrag, mou
yivovrar yupw amo to idio onueio otny idia dicvBuvan kai exouv diagopd @dong 1680°,
T0 MAATOC TNg CUVBETNG TAAdvTwWonG gival

a. Aiths. B. J47+.47. Y.

44, Ao taAaviwosic Ue CUXVOTNTEC f1 Kai f; onuiovpyoly diakpotrjuatra. H nepiodog twv

A -4, 8. J47- 4.

SlakpoTNUAdTwy IcouTal [is

a. Lﬁ_-fj[. B. |_f1+f:,|. Y- ; : ’
£ - £ A
45, Otav oc pig amAn gpuovikni TaAdviwon OMmAgoIdoouyE TO AGTOS TNig, TOTE OIMAgoIdleTal
Kain
a. mepiodoc. B. owvotnra. V. OMAIKI) eVEpyEld. &. HEYIoTN TaxiTnTd.

46. Zica @B8ivouca taAdviwaon, onou n duvaun mov avitiferal ot Kivnon gival tne Lopeiic
Fan = -bu, 6nov b Betikr) oTabepd Kal v N TaxuTnta tov taAaviwi,

a. otav augavetal n otabepa amooBeong n mepiodog pewwveTal.
B. 10 mAdtog diatnpeital otabepo.

y. n orabepd andoBeonc efaprdral and To oxhipa kal o péyefoc TOU aVTIKEPEVOU TIGU
Kive(tat.

4. n evépyawa taravrowonc diatnpeital otadepn.

47. Jtv anAni apuovikl taAdvTwan

a. n duvapnkn evepyela napapevel otabepri.

B. n oMK evEpyela peTaBAAMETAL OPUOVIKA PE TO XpOVO.

Y. N ONKI evEpyala napapével otabepn.

6. N KIYNTIKGA evEPYELD TapapEvel oTadspi.

| 48. H oUvdstn TaAdvTwon SVAC TUUIATOC MPOKUNTE! and d00 anALC apUOVIKEC TAAQVTIIOEIC
01ag ouxXvOTNTas mov yivovial yupw ano my idia Bcon woopponiag oy idla dievBuvon. To
gela, OF OXETN HE TIC APXIKEC TAAAVIWOEIC, ERTEAED amArn appoviky TaAdvTwan Ue

a. idwa dieuBuvon kat i cuxvoeTnTa.

B. dwgpopetikn d1e0Buvon Kal idia cuxvotnTa.

Y. 0w dievBuvan Kal OuaopeTIKI oUXvOoTnTad.

&. OapopeTikey dle0buvon kar SLaopeTIKE cuxvaTnTd.
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49, Zowpa extedsl TQUTOXPOVA OU0 GMASG OPUOVIKEG TAAQVIWOEIS e EEIOWOEIS Xt =As nuwt
kal xz =Az nueot+m) mou yivovrar omv idia digiBoven kal ylpw amd 1o 0w onuEeio, Pe
A > A
H ocuvBetn Taddviwan Tou TIPOKOTITEL EXEl PAan ANoPakpuvang
a. wl Kai mAdrog Az —Ai. B. wi+m Kai mAdrog Az —As.

4+ 4

Y. i Km mAIGroc A +4:. 8. wi+m Kal nAdTog

P

50. Zwya exkteAsl amAn appovikr taAdviwon mAdrouc A, Av To mAdrog ¢ TaAavTwanc aunc
dirdaoiactel, tote dimAacialetai

a. n nepiodog. B. n ouxvornta.

Y- N oMK evépyeald TNC TAAGVTWOoNC. &. n peywotn TaxdTtna ToU CuaToc.

51. Kard m didpkeia pnac s£avaykaoyEvng TaAGVTIONC

a. éxXoups TIVTa GuvToviopd.

B. n ouxvomua taAdviwong dev £COpTATM amd Tn ouxvotnta g dieyeipoucag dOvaung.
Y. yua dedopévn ouxvatnra tou dieyEptn o MAATOC NG TAAGVTWanC mapapgsveal otadepd.

8. n evEpYELT TOU MPOoo(pEpETal aTo Gwpd dev avnioTaBpilsl Tic ammA&LEC.

i 52. Jg pia @Bivovoa pnxaviki taAdviwon n OUvaun avriotacnc xsl ) poppr Fax= -bu.
Apxikd n otalepd andoBeonc xel Tiry b ITN avvExeia n tiun mc yivetai bz pe bz > bi.
Tote:

a. To mAdToc ™G TAAGVIWONC PEKDVETAL MO ypiiyopa Je To0 xpdvo K@ n mepiodoc g

mapouctdfzl pkpn peioon.
B. To mAdtoc ™C TaAdvTtwane aufdvetal mo ypriyopa pe to xpdvo kan i nepioddc ™™g

mapouowadel pKpn avgnon.
y. To whdrog mg TaAAVTWONG PEWDVETAL O ypIyopa Je TO Xpdvo kKat n mepiofog mng

napouoialel pKpn avgnon.
4. To mAartog g taldviwong auEavetal To ypriyopa PJe To Xpovo kKal n mepiodog Ing

napouctalel pKpry peiworn.
i 53. J& ula slavaykacuévn pnxavikn taAdviwon, yla opiouévn Tign e ouxvamntac tou
GieyEpPN, TO MAdTOC TNg TaAdVTWang
a. mapapével otabepd. B. pelwveTal EKBETIKA UE TO Xpovo.

Y- auEaveral ekBeTIKA pe TO Xpovo. 4. paiveTal ypappikd Pe 1o Xpovo.

54. Aakpdtnua onuoupyeitar and tn ouvBean 000 armAwy appUoviKmy TAAGVTWOoEwWY I01a¢
dievBuvane, Pz idio mAdtoc, yUpw and mv idia BZon 1coppomiac, 0tav ol TAAavVTWaEIC QUTEC
EXouV

a. (oeg ouxvoTnNTEC Kan idia (paan. B. ioec aunxvaTnTeC Kai Siapopd pacnc % :
| Y. MApPanmARGIES GUXVOTNTEC. &. igec ouxvéTnTEC KA1 Sagopd (pdong m.

55. X ma pnxaviky taAdviwon e onoiac to nAdroC Bivel xpovikd we A = As.e?,
onou As £ival To apxikd MAGToC ¢ taAdviwong kat A ivar pia Betikn otaBepd, 10XUEI OTI

a. ol JEGELC Tou mAdroug oe KaBe nepiodo eival otabepéc.

B. n d&0vapun avtiotacng sival Faw= - b.t?, 6mou b eivan n otaBepd andobeonc kal v n
TaxXUTNTA TOU GWHATOC TOU TAAaVTmVETAL.

y. nnepiodoc T e TaMVTWONG PEWDVETAL PE TO XpOvo yia Pupr) T tne otadepdc andabeonc
b.

8. n duvapn avtioraong eival Foer=-p,u, 6mou b sival n otaBzpd andobeonc kat v n taxiTnTa
TOU GEOUCTOC TIOU TAACVTIOVETAL.

uoLIVEWORKSHEETS



56. 2c pia amAn apuovikyy TaAQYTwoN N Taxotnta ToU Gupatog mou taAavravetal diveral
and ™ ax£éan v = Awnpat. Tote n anopdkpuvan x amnd 1 B8on wopponiac divetal and
oxeon

a. x = Anpwt. B. x=Aouvet. Y- X = Anp(wt+m). 8. x= Anu(mhg >

§7. Je¢ mna gBivovoa taAdviwon n duvaun nou npokaAsi myv andaBeon sival e pop@ric
F = -bu, dmov b Betikrj otabspd kat v n TaxdTnTa TOU geduarod mou TaAavravaral. To Epyo
¢ dovapne autric eivai

a. BeTKO, OTav TO GWwHA KIVEITAL MPOG TNy apvnTkn KatsuBuvon.

B. mavia apvnmko.

Y. mavta Senko.

&. pndév yia pa mnpn TahavTwor).

58. Zopa skrsAsi anAn appovikn taAdviwon Ue mAdtoc A. 2t B0 pEYIoTNC anopakpuvonc
d. N KIVATIKI EVEPYELTD TOU Sparoc yIVETAL PEYIoTH.
B. n ouvamkn evépyea e tardvrwonc pndevifetal.

Y. TO PETPO NS SUNVAUNG Emavapopdc YIVETAL JEy1oTo.
&. n emrdxuvaon Tou cupatoc pndeviletal.

89. H dovaun smavawopdc mou ackETal gz éva gwpa padac m mov skTeEAs] anAnd appovikr
taAdvrwon eivai ion pe F. To nmnAiko

a. mapapével otabepd o oxEoN Pe TO XPOVo.

B. perabdAAeta appovikd o GXEON UE TO Xpdvo.

Y. QUEAVETAL YPUUIKA G OXEGT PE TO XpOvo.

4. vyivera péyuoto, otav 1o cwpa Sifpxetan and tn B£an wopponiac.

60. Houxvdmnia piac eéavaykaouEvne TaAGVTwans

da. eival ion pe m ouxvOTnTa Tou SleyEpTn.

B. zival mdvta on pe v idloouxvaTtnTa ToU TaAavTwT.

Y. E6apTdran and v apxikij evEpYEd mC TAAIVIWOTIC.

&. ivan (on pe To GBpolopa e ouxVETNTAC TOU MEYEPTN KAl TNC 1S10GUXVATNTAC TOU TAAVTmWT.

61. I ouvBson dUo arAwY apUavIKV TAAQVTWTEwY TG ([Giac cuxvatnrac nov yivovrai yipw
ano to idio onucio kal atnv id1a Gievduvan, 10 AGTeg tng ouvletn¢ taAdviwong ivar

a. oe KaBe nepintwon otabepd.

B. or kdBe mepintwon oo pge 10 GBpowpa Tou WAATOUC Twy OU0 amAwmy dpUOVIKGW
TAAQVTWOGE WV,

Y. og KaBs mepimuwon pndév.

&. appoviki} cuvdptnon Tou Xpovou.

- == s

62. It pia @8ivouca taAdviion oTnv onoia To MAATOC PEIOVETAl EKBETIKG pe TO Xpavo
a. n mepiodog dgv duatnpeitdl yia OopwopéEvn TN TN otabepdc anocbeonc b.

B. dtav n otaBepd andobBeong b peyaiwvel, 10 MAATOC Tng TAAMVIWONG PEWWVETOL MO
ypfiyopa.

Y. N Kivipon pével mepodikly ywa omowadimote g e otabepac andobeonc.

6. n orabepa anocbeonc b eCapratm pdvo and TO CXNPA KM Tov OYKO TOU COPATOg TIou
TAAQVTWVETAL.

63. X pia eéavayiacpevn TOAGYVTWON N oUXvOTNTa Tov GIEYEPTN Eival peyaAutepn g
(GlocuxvoTnTac tov taAaviwtr. Av UEOVOULE CUVEXWC TN Cuxvomnia tou GIEYERTN, TOTE 10
RAATOC NG e£avaykaouEvng TaAdviwong

a. Ba pevel otabepo.

B. Oa auédvetal GUVEXIIC.

Y. Ba PEIWVETAL OUVEXMDC.

8. apxiKd Ba auédvetan kal Petd Ba peudveTat
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64. Eva oawpa I ekteAsl oOvBeTn appoviky TAAVTwon w¢ anotéAsoua  dlo amlav
ApUOVIKIV TAAGVTOEWY IOV Yivovial otV (dta dieuBuvarn kal EXouV eSICMOEIS Xi = Anuwl Ka

X2 = 3Anu{wt + m). H zéiowan e oUvBETNC apuovikic TaAdviwane eival

a. X = 2Anpwt. B. x=4Anp(wt + n).

Y. X = 3Anpwt. 8. x=2Anp(wt + m).

65. H oraBepd andoBeong b pag @livovoag taAddvrwong, otnv onoia n avutiBéuevn
ouvaun eivai avgAoyn e Taxviniac,

a. efaprdral anmd TV TaxUintd ToU CWParog Mou TAaAQVTWVETdL.

B. pauwverat kata tn ddpkewa mg @bivoucag TaAMVTWONG.

Y. &xa1 povada pétpnong oto S.l. to kg-s.

8. staptdra anmd T hoTNTEC Tou pécou pioa oto omoio yiveta n gpBivouca TaldvTwon.
66. Kata t ouvfeon dvo anAwy dpuovikwy taAaviwoewy, idiag GievBuvong kai idiov mAdroug,
nov yivovial yopw ano to 0o onueio kat mov o nepiodor tovg T kat Tz dtapépouy MoAU
Alyo petaél touc, npokuntel taAdviwon petaBAntol nAdrous ue nepiodo T now elvar [on pe

Ti# Ta 27T,.T;
a T=—"—, B. T==—"2=2,
2 T+ T2
y. T= 11— %l 5. T = —afe
1 z ) [Ta=Tal

67. Japa exkteAel anAn appovikn taAavrwarn. Av n anopdkpuven x and tn 8éon ooppomniac
Tou divetal and mv sficwon x = Anpat, 10T N TP NG dUvapmc enavapopdc JiVETal ano
OXEaN

a. F=- mardouvat. B. F=mw*Anpeot.

¥. F=-muwrAnpwt. 4. F=mw*Acuveot.

68. ‘Fva ocwpa 2 ektedel oOvBeamn appovikl TaAGVTworn, we amoTEASoUa dUo GpUovikeay
TaAaviaoswy mou yivovral amnv (dia Sis0Buvon kal Exouv £SICWOEIC X = Anpwt Kal Xz =
A:nuet. To mAdroc A NG CUVBEING appovikic TaAdvTwonc sival (oo pE

a. A=A+ A B. A=|4;— 4.l

Y. A=A + A 5. A= JIZ- 4.

69. Jeua exkteAsl Tavtoxpova o amASC QpUOVIKEC TAAQVTIOTEIC PE EEI0WOEIC Xe=ANPwl Kat
xe=fenu(wit+n). O1 taAavrwoelc yivovrai atnv idia disvuvon kail yupw andé to ido onusio. Ma
a mAdin A: kai A: Tewv taAavieoswy loxoer on Az > A.. H otvBstn taAdviwon nou exteAsl 1o
otdia £x&l mAdTag

a. Az + Ar B. Ax- A

Y. A A : 5. JAI + 42

70. Japa sxtedsi efavaykacusvn taAdviwon. [llapatmpéeitai 61 yia 000 SAPOPETIKEC
guxvomnteg fr kal f: tov Oleyeptn pe fi < f2 to mAdrog wig taAdviwong eival idio. a tnv
(droguxvotnia fo TOV OUCTAPATOC IOXUEI:

a. fcl =!f'|. B. fgzifz Y- f1:<fo <f2, 3. fgfﬂ.

1. Aigkpotnua dnuioupyeitai peta ano ouvBeon dUe apuoVIKwY TAAAVIWoEWY ¢ (01ag
dievBuvons mow yivoviai yipw ano 1o idio onuelo, otav ol TaAGVILIOLIC £X0UV

a. ioa M Kat ioeg cuxvoTnTeg.

B. OwapopeTkd mAATN K ioeC CUXVOTNTEC.

Y. OuaQopeTiKd TAGTN Ka MapopeETIKEC GUXVOTHTEC.

8. ioa mAdn KaL ouxvotnteg mou dla@epouy oAU Alyo JETACU TOUC.

72. Kartd tn ouvBeon 000 amAwy gdpuovikwy taAaviwoswy 0iac dievBuvong, nou yivoviai
yUpw ano v (0w 8¢on woppottiac, ue 1o idio nAdTog A kal cuxvotntes fr kai [z dnuiovpyeitai
ouvBetn kiviion, n onoia napouoidlesl diakpotnpata. H nepiodec tou diakpotnparog sivai ion
pe

a. =

1 1

1
B L |E - Y- I=ln—hl- 6. T=zi 7

1
Ifrle :
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73. TaoAaviwtic exteAsl e€avayrkaougvn TaAdviwon pe n ouxvotnta f tou diEyEpn va eival
Alyo peyaAotepn ano v [A0ouxvotnTa fo Tou TaAavIwTn. Av EAQTTCOCOUUE TNV NMeEpiodo Tou
QleyEPTn, TO MAGTOC NG TAAQVIWONG Tou TaAavTwr]

g. napapevel otabepo.
B. aufavetal apxikd Kl PETA eATTHOVETAL.
Y. EACQTTOVETO OPXIKA KAl HETA auedvetal.

0. EAOTTWVETM,

74. Tadaviwujc skteAsl pbivouca taddviwon. H avrngsuevn duvaun eival avadloyn me
taxuthtac (F = -b.u). H evépysia tne taAdvTewanc T xpovikr oty & eivail ion pe E kat To mAdroc

E
™mc fao us A. Av getd ané xpdva t n evEpyeia e TaAdvrwand efval fon pe : TATE TO VED MAGTOC
g raAavwong Ba civai ico pe

A 8 A 34
a. ==, a: e o e
Y 4

6. A.
4 2

75. Katd  cuvBeon ovo amhwv appovikay taAavicocewy nov extedolviai otv idia dievBuvor)
kai yUpw amd v [8ia 8¢on toopponiac pe efiowaeic x: = Anu100nt (5.1.) kai xz2= Anu104mt (S.1.)
dnuoupyoivtal diarpomipara. H auxvornta twv Siakpotnudtwv eival ion pe

a. 0,5 Hz. B. 1,0 Hz. Y. 2,0 Hz. 8. 4,0 Hz.

76. ‘Eva owua extEAEl @Oivouda taAdvTwan PE dUvaun avtioraone otnv kivnan e popeiic
F = -bu, dmou v n TaxvtnTa TaAdvtwanc Tou awparec. H otabepd andaoBeane b ato dizbvéc
auatnua povddwv pgrtpnonc (S.1.) peTpiétal o

ﬂ.E EE v kg. m 5 l:!.rn.

= gl S ) g2
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