TPAMEZA GEMATQN 2023-2024 — ENOTHTA 5.1 (EKOETIKH ZYNAPTHZH)

OEMA 2°

OEMA 18866 (2°)
3to oxfua dpaivetal n ypadki mapdotaon tng cuvdptnong f(x) = 2%, xeR.

Cy

a) Na AUoete tnv e€iowon 2* — 1 = 0. (Movadec 10)
B) i. Me tn BonBela tng ypadLkig mapaotaong tng ouvaptnong f, va oxebLaoete tnv
ypadLkn mapdotacn tng ouvaptnong g(x) = 2* — 1, xeR. (Movabdeg 10)

ii. Na Bpeite Ta onueia TouAg TG ypadLkng mapaotaons tng g e Toug A§oVeg
OUVTETAYUEVWV. (Movadec 05)



OEMA 20855 (2°)

, . 1\*
Aivetal n ouvaptnon f(x) = (E) .

(Movadeg 12)

X
a) Na AUoete TV e€lowon G) = %.

. , , . . , 1
210 mapakdtw oxApa daivetal n ypadikn mapdotaon tng f kot tng eubeiag e:y = 3

m

B) Na Bpeite o onuelo TopAg ™G ypadikig mapdotaong tng cuvaptnong f He TNV
eubeia €. (Movadec 05)
y) Na Bpeite yLa molég TLHEG TOU X N ypadikn mapdotacn tng ouvaptnong f Bploketal

KATw amnod tnv eubeia €. (Movadecg 08)



OEMA 21091 (2°)
210 MapaKATW oxnua divetal n ypadikni mapdotacn pog ekBeTikng ocuvaptnong f,

ue medio oplopou to cuvoho R.

5 y = f(x)

a) i. Me Bdon tnv ypadikn tTnG mapAotach, Vo CUUTIANPWOETE TOV TTAPAKATW Ttivaka

TIHWV TNG ouvdptnong f .

X -1 0 1 2 3
f(x)
(Movadec 10)
ii. No Bpeite Tov TUTO TNG EKOETIKNC ouvaptnong f . (Movabdecg 7)
B) Na Avoete tnv e€lowon f(x) =32. (Movaébec 8)



OEMA 21163 (2°)
Alvetalto onueio A (1, %) TO OTO(0 AVAKEL 0TN YpadLKA TAPACTOCH UIOC CUVAPTNONG
f.

a) Av n ouvaptnon f elval ekBetikn ouvdaptnon a*,0 < a < 1, va Bpeite o a.
(Movadeg 13)
B) Na a = % va ouykpivete touc apldpoic av? aVs. (Movadeg 12)

OEMA 21451 (2°)

Aivetau n ypadikn mapdotacn tg ouvdptnong f(x) =3" pue xeR.

o) Xto (6lo clvotnua afovwv vo Xapatete TIC YPadIKEG TTAPACTACEL, TWV CUVAPTHOEWV
g(x) =3"+1 kot h(x) =3" -1, petaronifovrag katdAnAa tn ypadikr mapdotacn tng
ouvaptnong f . (Movabdeg 12)

B) Mowa eival n actpmtwtn guBeia TG ypadkig mapaoTacng TG cuvaptnong g Kot mota

NG ypadkrg mapdotaong tng cuvdptnong h; (Movadec 13)



OEMA 21993 (2°)

a) Mota ano tig duo kaumuAeg C; (ouvexng ypaupn) kat C, (SLakeKOUUEVN YPOUUN)
elval n ypadwn napdotaon tng cuvaptnong f(x) = 2% kat rmowa tTng cuvapPTNONG

g(x) = 3%; Na atttohoynoete TNV andvinor cag.

(Movadeg 12)

B) Mot amd TG duo kapmuAeg C; (ouvexng ypapun) kat C, (SLOKEKOUUEVN YPOUUN)

elvat n ypadkn mapdotacn tg cuvaptnong @(x) = 4* kat mola tng cuvaptnong

P(x) = 47%; Na atttoloynoete TV andvinon oag.
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(Movabdeg 13)




OEMA 21994 (2°)
H kopmuAn mou ¢aivetal oto mapakdtw ocvotnua afovwv Seiyvel tnv ekBeTKN

anooPfeon evog padlevepyol UAIKOU O cuvdAptnon He To xpovo. Edkotepa, o
optlovtiog agovag dnAwvel tov Xpovo t oe nuépes (m.x. N 1" nuépa aviloTolxel oto
XPOVLKO Slaotnua ano t = 0 uéxptt = 1, n 2" nuépa oto Xpoviko Stdotnua ano t = 1
HEXPL t = 2 K.ATL.) KoL 0 KaTtakopudog dfovag SNAWVEL TNV TOCOTNTA TOU UALKOU O€

ypapuapLa (gr).
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a) Nooa ypappdapla Atav n apxikn (t = 0) moocotnTa Tou padlevepyol UALKOU;
(Movabdec 8)
B) Méon eivat n nuwn (R xpovog umodutAaclacpol) Tou padlevepyou UALKOU;
(Movabdec 9)
y) Katd t Stdpkela moldg nuépag Ba €xelL anopeivel moootnta padlevepyol UALKOU
HULKPOTEPN amo 1gr; (Movabdec 8)

Ze OAQ T EPWTNHATA, VA OLTLOAOYNOETE TNV AMAVTNOH OAC.



OEMA 40

OEMA 15269 (4°)
210 mopakatw oxnua divetal n ypadikn napdotacn plag cuvaptnong f SutAou
tuTou.
;
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a) Av glval yvwoTo OTL N ypadLK TopAoTACH AVILOTOLXEL O Hia akPLBWGS oo TIG

TIAPOKATW CUVOPTNOELG Va ETUAEEETE TTOLOG £lval 0 TUTIOG TNG ouvaptnong f.

e’, x<0 e, x<0
A. f(x)= B. f(x)=
e *, x>0 e, x>0
Na aLtloAoyroeTe TNV AMAVTNON 0ag. (Movadbec 8)
B) Na Bpeite Tn povotovia Kot TNV HEYLOTN TLUA TNG. (Movadeg 5)

v) Na Bpeite, yla T d1adopeg TLLES TOU a, TO TTANB0G TwV KOWWV oNUElWY TNG
ypadwng mapdotaong C. tng f pe tnv evbeio y=a,aeR. (Movabdec 7)
8) Na atttoAoyroeTe ylati to povadiko koo onueio tng ypadkig mapactaong C,

NG f pe tv mapaBorr y=x>+1, xR eivat to onpeio (0, 1). (Movadec 5)

OEMA 18693 (4°)

Aivetal n ouvaptnon f pe f(x) = (ZT_A)X.

o) Na BpeBoUv oL TIHEG TOU TTPAYHATIKOU aplBpol A yla Tig onoieg n f elval ekBeTIkn
ouvaptnon. (Movadeg 5)

B) Mo moleg TIHEC TOou A TTou BPHKOTE OTO TPONYOUHEVO EPWTNHA N cuvaptnon sival
yvnoiwg ¢Bivouoa;(Movadeg 7)

y) TlaA =10

i Noa oxeblaoete ) ypadikn mapaotacn tng ouvaptnoncf.  (Movadeg 6)

ii. Na Aboete tnv e€iowon f(x) + f(x+1) = 6 (Movadeg 7)



OEMA 20642 (4°)
Eotw f:R—> R pa yvnolwg povotovn kot mepLttr ouvaptnon kot g(x)=e* —1, xR

. Av n ypadiwkn napdotacn C, tng f Siepxetat amnod to onpeio A(-1, 2), tote:
o) Na Bpeite to f(1) kat va anodeifete otL n f elvat yvnoiwg pBivouoa.
(Movabdec 6)
B) Na amobeiete 6tLn C, diepxetal amo to onueio O(0, 0).
(Movabdec 6)
y) Na Bpeite To MPOONUO TWV TWV TNG cuvaptnong f Katl va attloAoyrnoeTe ylati ot
YPADIKEC TTAPAOTACELG TWV cuvapTAOEWV f, g £xouv povadiko koo onueio to O.
(Movabdec 7)
8) Eotw f(x)=—2x. Na Bpeite Tov TOMO NG ouvdaptnong h tng omoiag n ypadkn
TapAoTAcH TPOKUTITEL Ao TNV C, av TNV HETATOTICOUE 2 HOVASEG ApLOTEPA KL pLL
povada mavw.
(Movadecg 6)
OEMA 20689 (4°)

) No AuBei n aviowon X—_i >0. (Movadeg 07)
X+

B) Aivetal n cuvaptnon f(x):(a—_zj ,ME xeR.
a+l
i. Noa BpeBolv oL Tipég Tou @ € R, ya T omoleg n ocuvaptnon f eival KaAwg
OPLOUEVN. (Movadeg 03)
ii. Mo moteg tipuegtov a €R nouvaptnon f eivat yvnoiwg ¢pOivouoa;
(Movabdec 10)
iii. No. armodeiete OtL v UTIAPXOUV TIUEG TOU TPAYHATIKOU aplOpol @ yla Tig
omoleg n ocuvdaptnon f eival otabepn. (Movabdeg 05)
OEMA 20854 (4°)
Aivetaw n ouvaptnon f(x) = e, x e R.
a) No anobeitete 6TLn ouvaptnon f elval aptia. (Movabec 05)
B) Na anodeifete 0tL N f mapouactdletl eAayioto yla x = 0 kat va Bpebel n eAdxiotn TN TG,
(Movadecg 05)
y) Na mapootnoete ypadikd tnv cuvaptnon f. (Movabec 10)
8) Av g(x) =ovvx, x € [—%,%], TOTE va Ppelte Ta KOWA Onpela Twv ypadLlkwv

TIOPAOTACEWV TWV CUVAPTACEWV f KoL g. (Movabec 05)



OEMA 21444 (4°)

Aivovtat ot cuvoptrioelg f,g: R — R petornoug f(X)=4" ko g(x) = 2" —%.

a) No anodeifete 0t oL ypadkég mapaotdoelg twy ouvaptioewv f kat g €xouv akppwg
£€va Kowo onpeio A, tou omoiou va Bpeite TIC CUVTETOYUEVEC. (Movadec 9)
B) Na amobeifete ot n ypadikr mapdotaon tng ouvaptnons f Ppiloketal mdvw amod T
ypadkn mapdotacn tng g, He e€aipeon to onueio A. (Movabeg 9)
y) Na nopaoctrioete ypadkd tg ouvaptioelg f kat g oto idlo clotnua afovwy.
(Movadecg 7)
OEMA 21448 (4°)
Otav évag acBevng maipvel pia 66on evog dapudkou t ypovikn otiypn t =0, téte 0
OPYQVLOHOG TOU TO LETAPBOAileL £TOL wote n mocotntd tou f (1) (og mg) va pewwvetat
HETA amo t NUEPEG cUUPWVA HE TN CUVAPTNON
f(t)y=q,-a', t=0,
omou ot apBpol a, g, eivat kataAnAeg BeTikeg oTaBepEg.
a) Na e€nynoete Tt mapiotavel n otabepd ¢, oto mAaiolo tou mPoBARUATOG Kat va
attioloynoete ylati toxvet O<a <1. (Movadec 6)
B) YmoBétoupe Twpa OTL pia nUEpa HETA Tt ARYn tou dapudkou, n MOocOTNTA TOU

OTOV OPYQVIOMO TOU aoBevoUG £XEL UTTOSLTAQCLAOTEL.
. , . 1 .
i. Na anodeiete oL @ = > (Movadeg 5)

ii. No petadépete otnv KOAQ 0OG KOl VO CUUMANPWOETE TOV TAPAKATW TIVOKA

TLWWV ™G ouvaptnong f, ekdpdlovrag tig tpeg f(t) wg ouvdptnon tng

APXIKAG TWAG G (Movadeg 4)

tfo] 1|2|3|4|5]|6
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6) YrmoBetoupe twpa OTL a = 2 KoL OTL N TOCOTNTA TOU GAPHAKOU TIOU TIOLPAUEVEL

OTOV OPYQVLOMO 0TO TEAOG TNG 4" nuépag eival 25 mg.
i. No umoAoyloete tnv moootnTa TNG SOONC TTOU TIHPE 0 0LOBEVAC. (Movabdeg 5)
ii. No oxeSidoete ™ ypadwr napdotacn tng ouvdptnong f oto sidotnpa [0,6]

(Movadecg 5)



OEMA 21471 (4°)
Alvetaw n ouvaptnon f(X)=a-2"+ B ywa kabe XeR kat a,feR. H ypadun

napdotacn g ouvaptnong f Siépxetat and ta onpeia A(1,3) kau B(2,13).
a) Na Bpeite Toug mpaypatikoug aplbpoug a kot S. (Movabdeg 7)
Av o =5 kaL f=-7,

B) Na Bpeite 10 KOWO onueio tnG ypadikng mapdotaong tTng cuvdptnong f pe tov

agova y'y. (Movabeg 4)
y) Na anodeifete 6t n cuvaptnon f eivalyvnoiwg avéovoca oto R.  (Movadeg 7)
8) Na AUoete tnv aviowon f(x)>4*-3. (Movabec 7)
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OEMA 21677 (4°)
Elval yvwoTto OTL 0Tav KATOLOG LEAETAEL YLOL VOL CUUETAOXEL OE KATIOLEG EEETAOELG, UE

TNV MApodo Tou XpOVou SV CUYKPATEL OTN VAN TOU TO GUVOAO 00wV HEAETNOE. Eva

HovTéNo Tou Selyvel To TOCOOTO P(t) TNG yvwong mou TApOEVEL OTNV UVAUN TOU t

eBSouadec petd to TEAOG TNG HEAETNG, ival To poviélo Ebbinghaus kal meplypadetat

amno tov tumo: P(t)=Q+(100—Q)e ™™, t [0, 40]

omou Q elval To TOCOOTO TNE YVWOoNG Tou BUHATAL TTAVTO KOL € Elval pla oTaBepad mou

efaptatal ano to pabnua. Av Q =40 kat c=0,7 tote:

a) Tu &eixvel to P(0) ota mAaiolo tou mpofAnpatoc;(Movadeg 6)

B) Metd amnod mooeg eBSopadeg Ba €xeL MAPAMELVEL OTNV UVAUN TOU TO 50% 1TNng
yvwong mou amnéktnoe.(Movadeg 9)
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H ypadwkn mapdotaon tng ouvaptnong ¢aivetal oto enouevo oxnpa. Me Bdaon to

oxnua:

v) Na ektiunoete, pe Baon tn ypadikn mapdotacn, av HeTd amnod tpeic eBdouddeg Ba
Bupadtal mavw 1 KATw amod to 50% Tou UAKOU Tou peAETnoe. H ektipnon oag
OUUDWVEL PE TO ATIOTEAECLA TOU TTPONYOUEVOU EPWTIUATOG; (Movadeg 5)

6) Nwcg attlohoyeitat OTL N ypadlk MAPACTACN TNG CUVAPTNONG, YLO LEYAAEG TLUEC
Tou t, paivetal va mpooeyyilel mapa oAU tnv euBeia y=40. MNati Sev pnopet va
«KOTEBEW KATW amo tnv euBeia autn; (Movabeg 5)

(@ewpnote: IN6=1,79)
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OEMA 21854 (4°)
‘Eva Soxeio mepleéxel uypo to omoio e€atuiletal. 2to mapakdtw Sidypappa daivetal n

noootnTa Q, o€ Altpa, TOU LYPOU TIOU EXEL ATMOMEIVEL OTO SOXELO PETA ATO t NUEPEG.
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t npépeg

H moootnta Tou uypoU oTo SOXELO HELWVETOL EKDETIKA KAl LETA Ao t nUEPES Sivetal

t
amno t oxéon Q(t) = Qy2 ¢, ¢ € R, 6mou @, n apxLKr TOCOTNTA TOU LypPOU.

o) Me Baon to Staypopua:

i. VO CUUITANPWOETE TOV TIOPAKATW TIVAKA:

XpOvog t o€ NUEPEC 0 2 4 6

Moootnta Q(t) tou vypou o€ Altpa.

(Movadeg 5)

ii.  va Bpeite tnv apxkn moocotnTa @, TOU LYpPOU, (Movadec 3)
iii. vo Bpelte 10 Xpdvo Mou xpeLAleTal yla va EATULOTEL N HLON TOCOTNTA TOU
UYypPOU TIOU UTTHPXE TN XPoVIkn otyun t = 0 oto doxeio. (Movabdecg 5)

B) Av Q, = 8 kaL Q(2) = 4, va ¢eigete otLC = 2. (Movabdeg 7)

t
y) Av Q(t) = 8- 272, va beifete OtL xpeldletal va mepdoouv U0 NUEPES yla va
g€atpiotei n pon moocotnta Q (t) tou uypoL Tou UTAPXEL oTo Soxeio omoladrnote

XPOVLKN oTLyun t. (Movabdec 5)
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