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1 Zuotnpata

1.1 Tpappira cuotnpata

1.1. Na Avoete Ta MAPAKAT® CUCTHPATA:

9z + 4y = -3 20 — 4y = =5 r—3y=-—5
a) B) V)
—dr4+y=-—7 —3r 4+ 6y = —3 —3r 4+ 9y =15
1.2. Na Avotte 10 MAPAKAT® CUCTHPATA:
| 9z —2)+4(y—3)=—10 ) 2(x+4)—-3(y+2)=-5
a
2(x+5) —6y =11 —3x—-4)+2(@y—2)=-3

1.3. Na Avocte 1a MApaKAT® CUCTHPATA:

r+1 y—-2
=5 =T ){9x+8y:25

1,8z — 0,4y = 4,4 L ¥=2_ 8z + 9y = 26

{3x + 5y =47
a

1.4. To dBpolopa 6Vo apBuav eivalr 32 kar n dwadopda toug 6. Na Bpeite Toug
ap1Bpoug autoug.

1.5. H mepiperpog evog opboywviou eivatl 22 c¢m kat n diapopd dUo mAsupwv 10U
eivat 3 cm. Na Bpeite 1a pnKn 1oV MAEUPOV TOU.

1.6. 'Eva &evodoyeio €xel ouvodikd 32 SikAwva kat tpikAwva dopdtia. Me debopévo
ot 10 §evodoxeio £xel ouvoAkA 74 kpeBdtia, va Bpeite mooa SikAva kat rdéoa tpikAt-
va depdrtia £xel 1o §evodoyeio.

1.7. M pnxavn A napayet 20 C'D mv opa, eve pia aAAn pnxavr) B napayet 15
CD v wpa. Ot 8Uo punyavég Aettoupynoav abpolotkd ya 12 dpeg kat 1) apayeoyr)
frav 200 C'D. Na Bpeite rooeg ®peg Aettoupynoe 1 KAbs pnxavr).

1.8. Znpepa 1o Surddoio tng nAkiag evog matépa augnpévo Katd to TPUTAACIO TG
nAikiag tou you tou eivat 108 €. Tlpwv 6 £, n nAkia 10U ATEPA NTAV TIEVIA-
nAdola g nAkiag tou you tou. Na Bpeite ) onpepivr) nAkia tou atépa Kat tou
Yl0U Tou.

1.9. ®erpoulie Ta MAPAKAT® CUCTAHATA X1 KAl Xy HE AyVeOOoToug T, .
r+2y=>5 A=1Dz+y=3
21 . 22 .
2r + 5y = 12 r+(p—2y=9

a) Na Avoete pe ) pébodo twv 0p1oucnv 1o ouctnua Xy .
B) Na Bpeite ta A, 1 € R dote ta ouotrjpata Yy kat s va €Xouv Kowvr) Auor).



1.10. Oswpoujie T0 MAPAKATO CUCTHA PE AYVAOTOUS X, Y KAl TIAPAHETPO A :

r+2y=1
20 + N2y = A
Na Bpeite yia moteg Tipég 1ou A 10 ouotnpa auvto ivat aduvaro.

1.11. @swpouje T0 MAPAKATO CUCTHA PE AYVAOTOUS X, Y KAl TIAPAHETPO A :

Mz +1)+ A +2)y=A+2
r=1—-\y

a) Na Avoete 10 ouotnpa autod yia tg S1aPpopeg TIREG TOU .
B) Na Bpeite yia mola tpr] tou A, 10 apandve cuotnua £xet povadikty Auon (g, yo)
1éto1a wote 2z + 3yo = 10.

1.12. 'Eva ypappiko ovotnpa 2X2 pe ayveotoug x, Yy €Xel povadikn Auon Kat
woxvouv yU auto ot oxéoeg D, + 2D, = 14D xar 3D, — D, = 7D. Na Bpeite
1 AU0rn TO0U oUCTAHHATOG.

1.13. 'Eva ypappiko cvotnpa 2X2 pe ayvootoug , y £Xel povadikr) Auorn Kat 1oXUet
YU auto n) oxéon D§+D§+5D2 =2D(D,+2D,). Na Bpeite tr) AVOT TOU GUCTHIATOG.

1.14. Na AUoete 10 TAPAKAT® OUCTNHA PE ayveOoTtoug =, ¥ Kat opiovoa D :

(D+TNz+3y=1
r—y=3

1.15. Na Auoete 1a MApaAKAT® CUCTHHATA:

r+y+z=4 20 +y+2=2>5 r+y=38
a)2r—y+z2=28 By sx+2y+2=2 Viiy+z=7
r—3y—2z2=1 r+y+2z2=1 z24+x =05

1.16. X& KRATO10 AUKEIO 1| B’ T1é&n €xel pia pApata. To mpoto Kat to Heutepo
€xouv 48 1nabntég, 1o Heutepo Kat 1o pito 52 pabniég, eve 1o TPITO KAt 10 TIPWIo 56
nabnteg. Na Bpeite méooug pabniég £xel to kAbe TunpaA.

1.17. Ze éva TEPAYOVO HE TPEIS YPAUMES KAl TPEIS OTNAEG, CUPMANPOVOUHE TG 9
9¢oe1g Tou pe toug apiBpoug 1, 2, 3, ..., 9. Kabe ap1Buog xpnotporoieitat povo pia
@opda Kat KAabe ypappr), kabe otAn kat kabe Siaywviog £xouv to 1610 abpotlopa A
(payko tetpaymvo).

a) ArodeiSte o611 10 otabepo abpotopa A eivat ioo pe 15.

B) Arobeigte Ot 0 ap1BPoOg otV Kevipiky) 9€on tou TeETpaymvou givat to 5.



1.2 Mrn ypapplka ouotnpata
1.18. Na Avocte 1a MAPAKAT® CUCTHATA:
) 2@ +2+2)+3(y*+5) =22 8 2V +5—3/y—1=5
a
3(x*+1+2)—2(>+5)=-6 5V +5—12y/y—1=38
1.19. Na Avoete 1a MAPAKAT® CUCTHATA:

-2 5 r Yy

-=1 —4+z=1
) vy B) AE ) 2?2+ (y—1°=5
R 32 oY _» 3z2 —4( —1)2:—13
4+ -=3 3 Y
Ty )

1.20. Na Avoete 1a MAPAKAT® CUCTHATA:

y—222=0 r+y=1 2 4+y=4
a) By 5 5 Y)
—2r4+y=4 v+ y =41 r+y=2
1.21. Na Avoete 1a MAPAKAT® CUCTHATA:
22+ % =22 2yt =1 2> +y=0
a) 2 9 By o s VY 5, 3
(x—4) +y* =4 x4y =1 °+y°=0

1.22. Gswpoupe 10 CUOCTIA HE AYVAOOTOUS T, Y

ard +y =2
x+ay=0
orou a, 5 € R. Alvetat ou 1o ovotnpa €xet Avon to {euyog (1,1). Na Bpeite toug

MPAYHATIKOUG aplBpoug a, B kat 0Aeg Tig AUOELS TOU OUOTHATOS.

1.23. Na Bpeite duvo apiBpoug pe dBpolopa 3, yla toug oroioug 1o dBpolopa TV
KUBwV Toug etvat ico pe 9.

1.24. Na Avoete 10 OUCTNHA TOV MTAPAKATR E§I0OD0EDV:
2
z=3x, y =2z, 2+ +22=46.
1.25. Na Avoete 10 0UCTNHA TOV MTAPAKATR E§I0O0EDV:

xy 2y 2 zr 1

1
t+y 3 24y 3 P




2 I816tnteg oUVAPTHOERV

2.1 Movotovia Kat akpotata

2.1. Me 86ebopévn ) ypadikn napdotacn g ouvdaptnong f, oe kabepia ano tg
MAPAKATR TEPUTIOOELS, va Bpeite ta Siaotrpata povotoviag Kat ta akpotata g f.

M (In

2.2, Y& kaBepia anod 1g napaxkdte IEPUTINOELS, VA OXEGIAOETE 1) YPAPIKI) ITAPACTa-
on tng ouvaptnong f kat pe ) Pordeia autrg va Bpeite ta dractrjpata povotoviag
Kat ta akpotata g f (av untdpyxouv).
1
a fz)=vx—1 P) f(x):—ZxQ V) f(x) = -4+ 6 pe z € [—1, 3]
2.3. Na peldetioste G IIPOG ) PLOVOTOoVia TI§ TIAPAKAT® CUVAPTICELG:

a) f(z)=—-2r+4 P flx)=2"-4 vy flx)=v4d—5x 8 f(z)=2*+Vx

2.4. a) Anodei&te éu n ouvaptnon f(z) = 22 — 2z + 30 éxel eddyioto otn Séon 1.

[Towo eivat to edayioto g f ;
4o

12+ 4
y) Arobei€te 6u n ouvapmon f(x) = 5|z — 3| — 4 éxet edaxioto 1o oroio va Bpeite.

B) Arnodei€te 61 n ouvdptnon f(z) = éxe1 péyoto to 1.

2.5. a) Anodeifte 6t n ouvapmon f(z) = —2% 4+ 4x — 1 £xe1 péyioto ot 9on 2.

[Toto eivat to péyioto g f ;
2x

2?2 +1
y) Anodeifte 6t n ouvdptnon f(x) = —2(z — 1)? + 5 éxet péyioto 1o oroio va Ppeite.

B) Arobeigte 61 n ouvaptnon f(z) = + 4 éxe1 ehdxioto 1o 3.

2.6. Aivetal n ouvaptnon

_Ja+5, xe[-50]
f) = {xz, e (0,3

Na oxebidoete ) ypagikr) rapaoctaor g f kat va deifete ot n f Sev eivatl yvnoing
auvgouoa oto [—5, 3|. Lin ouvéxela va Bpeite ta akpdtata mg f.

5



2.2 ZIuUppETpieg KAl HETATONIOELG

2.7. Na e§etdoete av ) ouvaptnorn f sivat apuia 1 nepter) o kabepia ano tg napa-
KAT® MEPUTIOOEIG:

a) f(x) = —32* + 527 + 4 B) f(x) =22 +4x y) f(z) =

2.8. Na s§etdoete av n ouvaptnorn f sivat aptia 1 neptttr) o kabepia ano Tg napa-
KAT® MEPUTIMOOENG:

@@= 2 D=l V@ = 8 =

2% — 2

2.9. Zta napakdamw oxnpata va cuprnpeoste tg ypappég C kat Cr @ote va na-
P1OTAVOUV YPAPIKEG TIAPAOTACELS: ) APTIAS OUVAPTNONG, B) IIEPITING OUVAPTNOTG.

8 C,

2.10. OsepoUE TI§ CUVAPTIOEIG:
f)=2lz[,  glx)=2Jz=3],  hz)=2[z[-4

Na oxediaoete oto 1610 OUOTNA CUVIETAYHEV®V TIG YPAPIKEG TIAPACTACELS AUTOV TV
OUVAPTI|OEDV.

2.11. BsepoUPE TI§ CUVAPTIOEIG:
flz) = —a*, g(z) = —(z +3)*, h(z) = —2® + 2.

Na oxediaoete 010 1610 OCUCTNIA CUVIETAYHEVRV TG YPAPIKES TTAPACTACELS AUTHOV TOV
OUVAPTI|CEDV.

2.12. @zwpovpe T ouvdptnon f(z) = 22, pe medio opopoy 1o didotua [—1,2].
Na oxedidoete oto 1610 cUOINIA CUVIETAYHEVOV TIS YPAPIKEG TIAPACTACELS TV OU-
vaptmoeov f(z) kat g(z) = f(z —2) + 1.



3 Tpwywvopetpia

3.1 Tpiwywvopetpiroi apiOpoi ofeiag yoviag

3.1. Y& kabéva amod 1a MAPAKAT® oXnpata va Ppeite 10UG TPIYOVOHETIPIKOUG apl-
dpoug ng yoviag w.

(D) (I

3.2, e kabBéva amnd ta nmapakdi® oxnpata va Ppeite 1oug TPy®VOPETPIKOUS apt-
dpoug ng yoviag w Kat to .

(M (11)

3.3. Mt 1 PorBela 1@V PEIPOE®V TIOU @Aivoviadl OT0 OXNHd, va UTIOAOYIoETE TO
UYog x Tou Kinpiou.
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3.4. Mt 1 Porbela 1@V PEIPOE®V TIOU @PAivovidl OTt0 OXNHd, vad UTIOAOYIOETE TO
UYog T TOU OTUAoU.

3.5. Me 1) Borfela twv peIprioewv mou @aivovial oto oxnpa Kat pe dedopévo ot
EA = AZ, va deigete 61
nu20° + nu30°

epw = ovr20° 4+ ovr30°’




3.2 TPLYyOVORETPIROG KUKAOG

3.6. Me Baon ta otoixeia rou divovial oe kaBéva arnod ToUg MAPAKAT® TPIYDVOUETPL-
KOUG KUKAOUG, va Bpeite ToUg TPIy@VORETPIKOUG aplfpoug ToV Yeviov w Kat 6.

@ (1)

3.7. Me Bdon 1a oroixeia mou divovral oe kKaBéva arnod T10Ug MAPAKATR TPIYDVOHETPL-
KOUG KUKAOUG, va BpPeite ToUg TPIy®VOHRETPIKOUS aplfpoug ToV YoV w Kat 6.

Ll o

|
—_—_— —- — — — — - — - - - - = =

— — — — — gk

D (D)
3.8. Yroloyiote 11§ TIPEG TRV TTAPACTACERDV:
A = nul80°cvr180° + €p180° — 0¢270° B = cvv0°nu90° — cvv270°ep(—180°)

3.9. Yrodoyiote ug tpég: €93645°, nud20°, ovr1830°, op(—690°), cvr(—1740°).

3.10. Ynodoyiote tig tpég: nub40°, cvr2070°, €¢3060°, ovr(—3600°), op(—270°).
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3.11. X10 napakdtm oxnua ot aktiveg OA kat OB 1ou Tp1y@vopeTpikou KUKAOU givat
KaBeteg. Me Bdon ta otoikeia rmou divovrat:

a) Na urntoAdoyioete ToUg TPIY®VOHETPIKOUG aplBpoug g yoviag w.

B) Na 6eifete ot ta tpiyova OBT kat OAE eivat ioa.

y) Na urtodoyioete T0Ug TPIY@VOPETPIKOUG aplOpoug g yeviag 6.

-

y

B (0.6,0.8)

-1

3.12. Na e€etaoete av UTIAPXEL YOVIA @ TETOIA OOTE:!
a) 3ovvw—4 =0 B) dSnuw+4 =0 V) npw—2 = ovviw 8) nutw+ovriw =0
3.13. Av nux + nuy = 2, va unodoyioete v napdotaon A = cvrdx + curty.
3.14. Av ovvz + ovry = —2, va uniodoyioete v napdotaon A = nulx + nuby.
3.15. Bpeite ta nmpoéonuad teov TIHOV:

ovv217°, nul30°, €epl81°, o¢316°, ovv(—56°), nu(=7°).
3.16. Arnobeifte ot
a) ovr99° - €p213° + op(—301°) - nul90° < 0  B) €p95°cvr114° + ovv(=7°) > 0

10



3.3 Avayoyn oto lo tetaptnpopilo
3.17. Yroloyiote TG TIHEG:

np210°,  ovvl50°, €p300°, €ep(—60°), ovv(—45°) ovv240°, opl135°.
3.18. Me 6edopévo ot nu70° = 0,94 va urtodoyioete TG TIHEG:

null0°, nu250°, nu830°, ocvr20°, ocovrl60°, ocovr340°, nu200°.

3.19. Arnobeigte ot

a) nu80° + nul00° = 20vr10° B) nudb0° + €p220° + 0p410° = 1 + 2e¢p40°
3.20. Na uroloytlotel 1 T T@V IAPACTACERDV:

a) ovvl® + ovv2°® 4 ocvrl78° 4 cvrl179° B) 2nul0° + ovr100° + ocvr260°

3.21. Xe kaBéva anod 1a MapaKAT® oXNuata va Ppeite Toug TPIY@VOHETPIKOUG apt-
910Ug g oelag yoviag ¢ Katl ot OUVEXELD AUTOUS TG Yoviag w.

14

S
R4

D (I

3.22. Y& kabéva amnod 1a MapakAte® oxnpata va Ppeite 10Ug IPLYOVOPEIPIKOUG apl-
9p0Ug g 08eiag yoviag ¢ Kal ot OUVEXELA AUTOUG TG Yoviag w.
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3.4 To akrtivio

3.23. Na skppdoete oe aktivia Tg yovieg: a) 70°, ) 120°, y) 135°, ) —18°, €)—100°.

: , , T 2m om -3 —T
3.24. Na sxdpdoete oe poipeg g yovieg: a) —, B) —, y) —, 6 —, &) —.
3 5 6 4 9
, , 491 26w 137 8bm 3T
3.25. Yrodoyiote TG T1Eg: ) T],MT, B) o, V) (—:gzﬁ? 0) M= €) Ugb?.

3.26. Armnodeite ot

8 5 5
a) O'UV7’/T -mz; . egb(—%) >0 B) n,ug . agbg . mw(—%) <0

3.27. Yrioloyiote TG TIHEG:

3 o ¢47r ¢57r 2 117 107 43
— VY — — — vYy— —_— vy —— —_—
77M4>0 6’63’04’0 3,77,“6,0 3777N4
3.28. Na uroloytlotel 1 T T@V IIAPACTACERDV:
3 5 2 9 17
a A= nuf — ovvm + €¢Z7T B) B= egb% — acﬁ% + UMTW
3.29. Armnodeite ot
— ovv (L +x ELEE

nu (2 —z)  ovv(r+ ) ovv(54+x)+1 nur—az) -1 -

3.30. Arnodeite ot

a) nu(%+x—1> :Uvu<g—m+1) B) 6¢<%+21x) —a¢<2%—21w>

12



3.5 Ot IPIYOVOHETPLKEG OUVAPTIOELG

3.31. Na oxediaoete oto 1610 OUCT A CUVIETAYHEVOV TIG YPAPIKEG TTAPACTACELS TOV
ouUVaAPTNOE®V:

Q) f(z) = npw, g(x) =mpz+2  B) f(x) = ovws, g(x) = ovv(z + )

3.32. Na oxediaoete ot0 1610 OUOCTNIA CUVIETAYHEVOV TIG YPAPIKEG TTAPACTACELS TOV
OUVAPTNOERDV:

a) f(x) =npz, gz) =3npz  B) f(z) =ovvz, g(x) = —20vvz

3.33. Na oxedidoete o010 1610 oUCTIA OUVIETAYHEVOV TIS YPAPIKEG TIAPACTACELS TOV
OUVAPTNOERDV:

Q) f@) =z, (@) = nual B fla) = edw, g(a) = leda| mewe (-3,7)

3.34. Na ouykpivete TG TIHEG:

) e =B ouws 5B ot o
a —  Kat — ovV— KAl OUV— €p— KAl €P—
LT LT 7 9 5 7
3.35. Av 21 < 71 < 29 < 37, va OUYKPIVETE TIG TIHEG:

a) UUV% Kat avy% B) n,u% Kat n,u% Y) egb% Kat egb%

3.36. Na oyxebidoete ) ypadikn rapdotaocn g f oe kabepia amno 1§ naparat®
MEPUTINOETG:

x
a f(z)=4nu(2z) B flz) =30vry  v) flz) = 3ed(2x)

3.37. Na oyxebidoete ) ypadikn rapaoctaon g f oe kabepia anod 1g napaxdarem

MEPUTINOETG:

Q) f(@)=3pu(-2) B fla) =200 (~2) v f(@) = 2e0(~a)

3.38. H 9¢ppokpaocia O(t) oe karmowa meploxr), yla dUo ouvexdpeveg nUEPES, 1
XPOVIKY ottypn) ¢ divetat amo ) ouvdaptnon

o(t) = 8nu<%t> Y4, 0<t<48
ortou n Seppoxkpaocia eivat petprpévn oe Babpoug Kedoiou kat o Xpovog PETpnEVOg
o€ OPEG.

a) Na Bpeite ) péyotn kat mv eAaxiotn s g deppokpaociag auvtod 1o dirpepo.
B) Na oxebiaoete ) ypadikn mapdotacn g rmapandve ouvaptnong.

y) Me 1) BorBetla tng ypadikng mapdotaong, va PPeIte TOEG XPOVIKEG OTIYHES 1
9eppokpaocia sivat pikpodtepn v 4°C.

13



3.39. Ze kabéva amo ta mapakAte oxnpata va Bpeite 1ov TUIo g IPYOVOUETPIKIG
ouvdptnong av eival yveooto ot eivat mg popeng povv(wz) 1 pnp(w).

3
--4

<

)] (In

(1) )

\

W (VD)
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3.6 TPLYOVOHETPLREG TAUTOTITEG

3.40. Xe xaBepia amno t1g MaPaKAT® MEPUTIVOEIS VA UTOAOYIOeTe TOUG AAAOUG TPt-
Y®VOHETIPIKOUG ap1Bpoug g yoviag :
2 s 3T
G)UM$:5K01§<33<7T B)e¢x:—4xq17<x<27r.
3.41. Xe kaBepia amno 11§ MAPAKAT® MEPUTIVOEIS VA UTOAOYIOETE TOUG AAAOUG TPt-
Y®VOPETIPIKOUG ap1fpoug g yoviag z:
1 T 3T
a)avux:—zlxq1§<x<w B]a¢x:5xa17r<x<?.

3.42. Y& kabepia amo TG MAPAKAT MEPIUTINOELS, VA EEETACETE AV UTIAPXEL yovia &
TET01d QOTE:

a) nur =2/3 xat ovve =1/3  B) nux = —4/5 kar cvve = 3/5
3.43. Arnobeite 11§ tautonTEg:

2

a) (2nux + ovvz)® + (nua — 20vvz)* =5 B) % = 2nurovve.
3.44. Arnodeilte 1§ tautoneg:

a) ﬂ =1 — 2’ B) nia (1 + 0¢2a) + ovrla (1 + egz52a) =2.

1+ e¢p?x
3.45. Arnobeidte 11§ tautoTEG:
1 2
a) (epx + a¢x)2 = B) nua [ 1 — oura + ovrvia = 1.
nulr  ovvixc 14+ nua

3.46. Amnodeite 11§ tautotnIEg:

I —nux  ovvr

ovvr 14+ nuz B) (1 +nuz + ovve)” = 2(1 + gvvz) (1 + nuz)

3.47. Amnodeite 1§ tautotnTEg:

2

a) n/flx + ovvte = oot + mfx B) mfx - 77,u2y = an:E - ovvty — ovvia - mﬂy

3.48. Arnodeilte 1g tavtotneg:
1+ ez [ 1+eox b
1+o5z \1+o0¢x
3.49. Av e’z = 1 + 2ed?y, va beifete o1

3 3
) 14+ o0¢’c <1+0¢x>

1+epdr  \1+eox

a) ooy = 200V B) 2nuix — nuty = 1.
3.50. Av ovvz — nux = v/2nuz, va Seifete out
a) epxr = \/§ —1 B) nux + cvvx = \/ﬁavux.
3.51. Av 3nux + bovvx = 5, va beifete ot

1
a) nurovvr = 30 (25 — e — 25avl/2x) B) (Bovvax — 577/w)2 =9
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3.7 TPLYOVOHETPLREG E§LOMOELG
3.52. Na Auocete 11§ £§1000€1G:

a) 277/&—\/5:0 B) 20vvr —1 =0 Y) \/gaqu:l 8) nur =0
3.53. Na Avoete 11§ e§lom00e1g:

a) 6nuxr +3=0 B)20vvz++vV3=0 v)V2epzr=—V6 8)ovve=—1
3.54. Na Avoete 11§ €§l1000¢e1G:

a) 2nux —1) 2ovve +1) =0 B) dnuzovve — 2V 2npx + 2ovve = V2
3.55. Na Avoete g e§lomoeig:
a) nutr + 2 = 3nux B) — 2nu’x — 3ovvxr +3 =0 V) ed'r =9

3.56. Na Avoete 11§ e§l000¢e1g:

a) (nur —1)(epx —1) =0 B) ocvvx - ep’r =0  y) 3ep’x = -5

ouvve

3.57. Na Auosete 11 £§1000€1G:

a) nu(3z) = ovve  B)ovr(2z) + nug =0 ) nux=+3ovvz

3.58. Na Auoete TG apakdte elomoelg oto dSidotpa [—, 37):

1
a) ep2x = V3 B) nux = 3 Y) 20vvx = -2 8) nux = ovvx

3.59. Na Auoete 11§ £§1000€1G:
a) nuz + V3ovvz =1 B) 3nux — ovve = V2 y) ovv(nuz) =1
3.60. Na Auosete 11§ £§1000€1G:
a) nux + (1 — \/§> NUrovvr — V3ouvrtz = 0 B) nuxr — ocvvx + 2nurovve =1

3.61. Arodeilte 611 01 TAPAKAT® £§1000e1g eival aduvateg:
Q) eqﬁ(% — 3:6) : e¢(% + 3x> =2  Bynutr+3ovlr =5  y)nulovvr) =1

3.62. @zwpoupe ) ouvapmon f(z) = nu(2z), pe z € [0, 2.

a) Na oxediaoete ) ypadiky riapdoctaon mg f.

B) Na Auvoete v aviowon nu(2z) > 0 oto [0, 27].

y) Na Bpeite ta kowva onpeia tng ypagiknig napdotaong g f pe v eubeia y = 1/2.

3.63. @czwpoupe ) ouvapton f(x) = 3ovve, pe x € [0, 27).

a) Na oxediaoete ) ypadikr) napdotaor g f.

B) Na Bpeite ta kowva onpeia g ypadikig napdotaong g f pe mv evbeia y = 3/2.
y) Na Avoete oto [0, 27] v avicwon

flz) < g
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4 IIoAuwvupa

4.1 H £vvola T0U MOAUGVUHOU

4.1. a) Etvat 1o moduovupo f(z) = 2(x — 1)? — 22% + 5 6eutépou Babuov; Atkatodo-
YI)OTE TNV andvinor odag.
B) Na Bpeite ta a, B, y wote 1o f(x) = 2(z—1)? —22?+5 va eivat ico pe to moAucvupo

g(x)=(a—1a*+ (a+ B+ B+v—3.

4.2. ®zwpovpe 1o oAumvupo f(z) = (A2 —4) 23 + (1 + 2) 2% + A2 — 3\ + 2, émou A,
B paypatikoi apiBpoti. Na Bpeite ta A, p oe kaBepia amno 11§ MAPAKATR TEPUTIOCELG:

a) To f(x) etvatl to pndevikod B) O Babuog tou f(z) eiva 0 y) f(x) = 52°

4.3. Atvetat 1o moAuovupo f(z) = (4 — a?) 2* — (a — 2)  + 5, é1mou a mpaypatikég
apOpog.

a) Na Bpeite 1o Babpoé tou nmoAuevupou f(x) yia g S1adopeg TipEG Tou a.

B) Na Bpeite 1o a vote n apBpnukn tpr ou odvevupou f(z) yua z = —1 va eivat
ion pe 7.

4.4. Aivetai 1o moAudvuo f(x) = (A — 2) 24 —5A 2% —5 y1a 1o omoio etval yveootd éti n
apOpnuks) ou 1pn yua & = —1 eivat ion pe —7. Na Bpeite 1o A Kat ot CUvEXELa TOUG
npaypatkoug apidpoug a, 8 yia toug onoioug woxvet f(z) = 2z (ax® + B) —5(x+1).

4.5. Aivetat 1o moduovupo f(z) = 2% — 22 — 21 + 2.

a) Na e§etdoete oot ano toug apidpoug 1, —1, 2 sivat pideg tou noAvwvupou f(z).
B) Na Bpsite 10ug Mpaypatikoug apBpovg a, B étol oote f(r) = (2% — 2) (ax + B).
4.6. @zpovpe 1o oduckvuno f(r) = 22° + (u + 5) 22 + p — 1, émou 1 mpaypatikég
ap1Buog. Na Bpeite 1o |1 o kabBepia Ao TG MAPAKATE TEPUTIOOELG:

a) To —1 eivat pida tou moAvevupou f(x).

B) H apbunuky tou tpr ya © = 2 givat ion pe —3.

v) f(1) +2£(0) = 2.

4.7. @sopoupe moAvovupa f(x) = 23 — 2z + 1 xat g(z) = 22? — 3z + 2. Na Bpeite
Ta IoAUGVUPA:

a) ei(z) = f(2) =29(z)  B) pa(e) = fz)-g(x) V) ws(x) =f(22)+g(z—-1)

4.8. Na Bpeite moAuovupo deutépou Babpou f(z), tétowo wote f(1) =1, f(—1) =7
Kat

1
_ 240t
fl@) =2 ().
4.9. a) Na Bpeite 10 Babpo tou noAuwvupou f(x) yia 1o onoio 10xvel 1 w0dtra
(z* = 1) f(z) = 32® + 22* — 3z — 2.

B) Na Bpeite 1o moAucwvupo f(z) tou (a) epeTpatog Kat v aptOpunuky tou Ty yia
T =2.

17



4.2 Auwaipeon MOAUGOVIRGV

4.10. Na kdvete 11§ draipoeg:
a) (2x5 — 2+ 227 + 8) : (x2 — 1) B) (5x4 +32% —dx + 1) : (1:2 + 1)

4.11. Na Ppeite 1a mNAiKa KAt 1a UMOAOTA TOV MAPAKAT® Otaipéocwv pe 6uo
TPOTIOUG:

@) (2°—22* 4+ 52 —4) : (z —2) B) (z* —2®+azx+3): (z+2)

4.12. Na Bpeite moAuvwvupo f(x) to oroio dtav diaipedei pe 1o 2?2 + 1 &iver nAiko
3r — 2 xat undAouro 2x + 7.

4.13. @zwpovpe 1o ToAUGVURO f(7) = ° + (a — 1)x* + 5x + 2, 6rou a mpaypatikog
apBpog. Na Bpeite 10 a vote 1o f(z) va €xel mapdayovia to x — 3.

4.14. Na Bpeite 10 untdéAorna 1@V S1a1pEcERV:
a) (352" —242™ + 42" —5) s (x —1)  B) (132™ =272 +3) : (z+1)

4.15. @zwpoupe 10 OAumvupo f(x) = 23 + azx? + Bx + 4, 6mou a, P mpaypatikoi
apBpoi. Av 1o f(x) éxet mapayovta to & — 2 xat o urddowro g Saipeong f(x) :
(x — 1) eivat ico pe 8, va Bpeite ta a, P.

4.16. H &aipeon evég moduavupou f(z) pe to 22 — x + 5 eivat tédewa kat to 1 etvat

pi¢a tou f(z). Anodeifte 6t 10 f () £xel mapdyovta to oAuckvupo x? — 212 + 6z — 5.

4.17. H 8waipeon evog moduwviopou f(x) pe to 2z + 1 eival tédela kat o = + 2
etval mapayoviag wou f(x). Anodeifte ou 1o f(x) éxer mapdyovia 10 MoOAuGVUPO
222 + bx + 2.

4.18. TNa kabepia ano g MAPaKATe MEPUTIOoELg va deifete ot to moAvwvupo f(z)
bev £xel mapayovta g popPng T — p:
a) f(x) =32 +52>+4  B) f(z) = —22" — 32" —4a® -5

4.19. @zwpoupe 10 oAuGOVUpO f(x) = 23 + ax? + Bz + 5, émou a, B mpaypatikoi
apBpot.

a) Na Bpeite ta a, B wote 1o f(x) va éxet mapayovia to 22 — 1.

B) Na Bpeite ta a, B dote 1o f(z) va éxet mapdyovra 1o z2 + = + 1.

4.20. Av 1o oduevupo P(x) éxel mapayovia to x — 2, va Seigete 6t 10 moAukvupo
f(x) = P (52 — 3) éxe1 mapayovta 1o = + 1.

4.21. To oAuckvupo f(x) otav diapedei pe 1o (z — 3)° diver uniddowrno 4. Na Bpeite
10 urnddoro tng daipeong f(z) : (x — 3)2.

4.22. To noduwvupo f(z) 6tav Siapebei pe to © — 2 Giver unddowro 3, eved otav
Baipebet pe 1o x + 3 Siver untdAowro 5. Na Bpeite 1o unddouro g Saipeong tou f(z)
pe o (x — 2)(z + 3).

4.23. To noduwvupo f(z) 6tav Siapebei pe 1o x — 1 iver unddowro 2, eve otav
S1aipedei pe 1o x4 2 Siver unidAowro 4. Na Bpeite to unddowno g Saipeong tou f(x)
peto 2% +x — 2.

18



4.3 TIOAU®VURIKEG £§100OCELG KAl AVIOWOELS

4.24. Na Bpeite 10 AN00G TV arepaiav POV 1OV eSI0O0E@V:

az’ +z21—2=0 B)x5+x+320 y]x6+x5+x4+x3—|—x+120
4.25. Na Avoete 11§ £§1000€1G:

QP —8x+7=0 B)2x3—a§2+3:() y):)s4—|—:173—7x2—x—|—6:0

4.26. Na Auoete 11§ £§1000€1G:

8 4 _ 6 3 _ 1 1 _
a)22° —z" =1 B)z” — 92" +8 =10 V) nu:z:+0vua:+4mw+§—0

4.27. Na Auoete 11§ aVIO®MOEG:
@2°2-2)>0 PB) (2z—3)(2°—4) <0 y) 3—5z)(—2*+62—-5) >0
4.28. Na Auoete TG AVIOWOEG:
a)2® <16z P a*—32—4dx+12<0  ya'—32°—3224+152—-10>0

(22 — 5z +8)" — (22 — 5z + 8)° — (2% — 5z + 8) — 2. Na Avoete
= 0 xat mv aviocwon f(x) > 0.

4.29. Eow f(z) =
v egiowon f(x

~—

(x — 32+ 3)° =2 (2% — 3z + 3)°+3 (2% — 3z + 1)+4. Na Adoete
at myv avioeon f(z) < 0.

~— —  ~—

(
4.30. Eow f(x) =
v e&iowon f(z) =

4.31. Gswpoupe opboywvio mapardnlemninedo pe Paon TEPAY®VO TAEUPAG T Cm
Kat Uyog 2x cm. Av IpimAacidcoupe Ty MAEUPA TOU TETPAYOVOU g Bdong kat
auv€nooupe xatd 1cm 1o Uyog Tou TOTE 0 dyKog Tou aufavetal katda 25cm?. Na
Bpeite Tov OYKO TOU apX1KOU rapadAnAermnedou.

4.32. Na Auoete 11§ £§1000€1G:
aArz—1)(r+1)(z+2)=24 Pa*—42°+62° —4r+1=0

4.33. Av 1 efiowon ax? + B3 + ya? + B + a = 0 éxet pida tov p, va Seilete o éxet
pida kat tov apOpo 1/p.

4.34. H etiowon ax® + Bz + yxr + 0 = 0, pe a, B, y, & pun pndevikoug arepaioug,
éxel pida tov axépaio p. Av ap? + v = 0, va Bpeite T1g dAdeg S0 pileg g efiowong.

4.35. H eiowon 23 + ax? + Bz + v = 0, pe a, B, y akepaioug, éxel pida Tov aképato
p. Na &eifete 611 |p| < |a| + |B] + |7].
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4.4 Pntég Kai Appnteg £§100M0ELG KAl AVIOWOELS

4.36. Na Auocete 11§ £§1000€1G:

m3+1_9 B)xQ—x+x—1_ 1—2z T x—|—2_ 213
xr 2 z—3 xr—2 22—5x+6

a)

4.37. Na Avocete 11§ €§1000€1G:

1 T 2?2 4+2x+4 2r-5 -2 x? 1 1

@:x—i-l T z—2 2 — 2z

4.38. Na Auoete 11§ avVio®OEeLG:

. 3 @2 3_ 9,2 9.
2x 5§0 B)x 6x +49€+1ZO Y)x 2x 3z 625
10 — x r—3

a) 1—=x

4.39. Na Auoete 11§ aVio®MOoeS:

2 +1 x? 3x2 +4r —1 212 5 2411
+ > B) + >
r—1 x+1 2 —1 r+1 3—2 —224+22+3

a)

4.40. Na Avoete 11§ €§1000€1G:
A V32 -9z +T7—xz=x—-3 B)x+Vdbxr+10=28 Vr—vVv2h—ax2=1

4.41. Na Auoete TG AVIOMOEG:

Ar>1+vVz+5 Pr<2+Vz+10 yPVz-2+Vr+3<Vir+1

4.42. Atvetal n e€lowon

Vit =324+ 6¥z —a=0

OITOU a MPAYHATIKOG ap1lBpog, g oroiag pia pida eivat o apdpog 8. Na Bpeite tov
paypatko apldpo a kat oty ouvéxela va AUCETE TV Iapandve §iomor.
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5 ExrOetiri Kkat AoyaplOpikn cuvapinon

5.1 Avuvapeilg pe eKOETN nMPpaypatiko - n eKOETIKN ouvaptnon

5.1. IMoieg amno g mapaxkat® duvapelg opidoviat;

wn

2
1\ 3
3_\/§a (_3)5 ) (_§> ) (_3)\/5’ <_3)_\/57 27r7 (_1)7r’ 3”
5.2. Na oxediaoete oto 1610 oUCTNPA CUVIETAYHEVOV TG YPAPIKES MTAPACTACELS TV
ouVapPTNOE®V

5.3. Aivetat n ouvdptnon f pe nedio opropov o R kat wino f(z) = (3u — 2)°.

a) Na Bpeite 1ig Suvateg Tipég TNG TTAPAPETIPOU M.

B) Na Bpeite yia moteg 1ipég tou 1 1) f eivat yvnoieg @divouoa.

y) Na edetdoete av unapyxet Tipr) 10U 1 yua v oroia 1 ypadikn napdotaor g f

8iépxetat ano 1o onpeio M(—1,5).

—1\”
5.4. Afvetal n) ouvapton f pe nedio optopov o R xat wino f(z) = <'g—> .
—H
a) Na Bpeite 1ig duvatég Tipég TnG IAPAPETIPOU M.
B) Na Bpeite yia moteg Tipég tou 1 1 f eivatl yvnoiog auouoa.
y) Na edetdoete av unapyxet Tipr) 10U 1 yua v oroia 1 ypadikn napdotaor wmg f
diépyxetat ano 1o onueio M (3, —2).

5.5. ®cwpoupe TG ouvaptioets f(z) = 2° — a kat g(x) = 277 — 2, 6nou a npaypa-
TIKOG ap1Op0g, TV OToi®V 01 YPAPIKES TIAPACTAcElg Hivovial OT0 TAPAKAT® X1 Hd.
y
y=g(x) | y=f(x)

_//-2
a) Na Bpeite tov mpaypatko apiOpo a.
B) Na Bpeite yla mmoteg tTiég t0U = N ypadiky rnapdaotaon g f Pploketat dve ano

MV YPAPIK Iapdotacn g g.
y) Na Bpeite 1o mAn0og tov Avoewv ng e§lowong 27° = —x + %
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5.6. Aivetati n ouvdapmon f(z) = 2. Na Bpeite ) oxéon petady v = Kat y oug
MAPAKATR MEPUTIVOELG:

Q) flx)=4 Pf@)=5 V@<= 8 flx)=V2

1 xT
5.7. Aivetat nj ouvdpton f(x) = (5) . Na Bpeite ) ox€on petady tov r KAt y oug

MAPAKATR TIEPUTIVOELG:

aw=(3)  wiw=m Vi@ <L 8>

V3
9 3y V3

Wl

5.8. H 9eppokpaoia f(t) oe °C evdg aoBevoug pe uwndo mupetd, t opeg petd v
ANy evog avurtupetikou divetatl anod tov TuIo

F(t) = 36+ 4 (%)t

a) Na Bpeite moco rmupetd eixe 0 aobevr|g T OTIYHI) TTOU TOU Xopnynonke 1o avuutu-
PETIKO.

B) Na Bpeite og OO0 XpOVO A0 1] OV XOPNYI0NG TOU AVIUTUPETIKOU, 1] Seppio-
Kpaoia tou aoBevoug da mapet v UOI0AOYIKY Tur v 36, 5°C.

y) Eivat uvatov n 9eppokpaoia tou aobevoug va mapet it kate ano 36°C;

5.9. Ze rarolo neipapa peAéng g avarruéng evog rminbuopou Bakinpidiov, o
TUrog rou Sivet tov apbpod tewv Bakmpidiev ¢ dpeg aro v évapdn ToU MeEPAPATog
etvat g popdng

f(t)=a-2"
orou a, [ deukég otabepég. Aiverat ot 2 Opeg arod v Evapdn TOU MEPAPATOg O
ap1Opog v Bakinpidiov eivat 60 evod 6 wpeg aro v évapdn tou repdapatog 240.
a) Na Bpeite 1ig otaBepég a, B. Tt exPppdaderl n otabepa a;
B) Ze mooo xpdvo amo v Evapdn Tou MePApatog o apldpog twv Bakinpdiov te-
TPATTAQCIACTNKE;

5.10. Mia rtocotnta evog padlevepyou UAKOU Slaomidtal oUPG@VA HE TOV TUTIO

f(t)=a-c

orou a, [ Setikég otabepég kat f(t) n moodnta oe K1Ad 1ou £xet anopetvel petd and ¢
AETTTA peTd )V PETPNOT g apX1KNG padag 2 kiAwv tou padievepyou vAkou. To piod
NG ap)X1Kng roootntag draorntdotnke oe 30 Aerttd. Na Bpeite ) pada tou padievepyou
UAKOU mou 9a €xel anopeivel 3 ®PEG PETA ATIO TNV PEIPN 0T TS APXIKNG H1adag.

22



5.2 ExOstirEQ 5100015 KAl AVIOWDOELS
5.11. Na Avoete TG §1000e1G:

) 1 1
W32 =2 PG =20 VI =g 9FT=1 g o=

5.12. Na Auvoete 11g €§1000€1G:
Cl) 274m+3 _ 3 25 B) 49 . 7271 — ﬁ Y) 3:1:71 — 9\/5 6] <\/S>x — 5:E+1

5.13. Na Auvoete 11§ §l000¢e1G:

1

:% Y) 3x76:0 6) 521714_2:0 S) 5 — 1%

C[) 9:)3 — 3490 B) 7x
5.14. Na Avoete 11§ §l000¢€1G:

2 1 1 .
a]35z:53x B)342x:234z Y)§3x+2_|_§3x+1:Z2x+2_‘_82x—3

5.15. Na Auvoete 11g §1000¢e1G:

1 3
Cl) 52:c+1 — 9cs+% B) 8 . 335—&-1 — 27 . 2z+1 Y) 3:3 . 5z+1 — 3 . 5:6 _

. 31‘—1
40 8

5.16. Na Auvoete 11§ €§1000¢€1G:
W3 —4.-354+3=0 P9 —-2-37-3=0 y2°—5/20+4=0
5.17. Na Avoete 11§ €§1000¢€1G:
Q) 83% — 4.8%% — 4 _ 93 B) 337 _ g% — 37+l _ 3
5.18. Na Auvoete 11g £§1000¢€1G:
@)3-9°—5.-6"4+2%1 =0 B)5-5%4+3.9°=8.3".5°
5.19. Na Auvoete 11g e§1000e1G:
@ (2-52+5)"""=1 B @-z-1)""=1 pE-1)"V=1

5.20. Na Auoete TG AVIOWOELG:

5 1 xe—2x 1 ;t—&-%
a) 370 <1 p) <—> <(—) V4 —6-2"+8>0

5.21. Na Auocte 1a ouotnuata:

[ =a g {3 -2 =1 Jfe—m=0
a
47y = 8.0 Y 3er — 200 =1



5.3 AoyapiOpot - n AoyaplOpikry ouvaptnon
5.22. Na Bpeite 1ov apiBpo T oTig MAPAKATE TEPUTIOOELG:
a) logsd =x B) logyx = —2 V) log,3 =2 8) lnx=ce ) logr = —3

5.23. Arodeilte oul
1 1 1
a) Hlog2 + logl0 — 3logd = 510925 B) 4lnV5 + 5ln25 + §Zn125 = 4In10 — In16

5.24. Me 6ebopévo ot ¢ > 0 arodeifte o1
a) logsh® + 5% = %5 4 eln® B) Inl+ Ine + Ine® = 101°9% 4 32

5.25. Arodeite ot

21 3
a) 3ln100 + 5In1000 = — B) loge + log\/e = ——— V) (n10 + loge > Ine?
loge 2in10

5.26. Me 6sbopévo ot a, § Ssukoi apibpoi drapopetikoi tou 1, anodeilte ot
1
6

5.27. a) Av a, 3, 7 9etkoi apiOpoi pe a9 = 42 va dei€ete ot loga - logB = 2logry.
B) Av a, 3, v 9stikoi apBpoi pe [ - €997 = a - €7 va Seifete ot ln§ = v — loga.
V) Av 2, 3 Setikoi apiBpoi va Seifete ot 2199 = 4097,

a) 10gaf - 10ga2B - loges B = = (logaBB)°  B) loges* - loggsa® = 1

5.28. Na oyedidoete 11§ ypadikég mapaoctdoelg v ouvaptoeav f(xr) = Inr rat
g(xz) = logy j.x oto 610 oUopa ouvietaypévev. Tt apatnpeite;

5.29. @swpouie T ouvaptnon f(z) = Inx + Inx® + a, pe a mpaypatikoé apdpd, g
oroiag 1 ypagikn rapdaoctaon) Sigpxetat and to onueio A(e, 3).

a) Na 8eiete ot 0 nog g ouvdapmong f eivar f(z) = 3inz.

B) Na oxebidoete ) ypadikr rapdaotaor g f.

5.30. Aivovtat o1 cuvaptioeg f(z) = Inx ka1 g(z) = logzx.
a) Na 8eiete 6n1 yia kdbe x > 0 1oxUel

(In10 — 1) Inx
(@) - gty = L0

B) Na 8eiete ou yia kabe = > 1 1woxvet f(x) > g(x), eve yia kabe 0 < = < 1 1oxvet
flz) < g().

y) Na oxedlaoete 11§ ypadp1KeG IapactAoelS TOV OUvVapToenV f Kat g oto i610 cuotnua
OUVIETAYHEVQV.

5.31. O 96puBog f(x) evog fixou oe dB ivetal aro tov wino f(x) = 20 (log% — 1),
OITOU I 1) TIIEOT ITOU AOKEl T0 AKOUOTIKO KUHA OTd Popld TOU ATHoo(Alplkou aépa
petpoupevn o€ P,

a) IToon mieon aokei éva kupa SopuBou 20d B ota popla tou agpq;

B) 'Evag Kepauvog doknoe tieon 2- 107 P ota pdépia tou atpoodalpikou aépa. IIoca
dB fjtav o 96puBog 1ou 1pogivnos;
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5.4 AoyaplOpirég £§1000€1G KAl AVIOROOELG

5.32. Na Auvoete TG €§1000e1G:
a) log(z —4) + log(x — 2) = 2logv'3  B) log(5 — x)+1=log(x —2)
5.33. Na Auvoete 116 §l000¢e1g:
a) (logz)® —loga® +6 =0  PB) (logz)’ + 1 = (logz)* + logx
5.34. Na Auvoete 11g €§1000¢e1G:
we'=3 P =€e  yI=10 62" z=1000

5.385. AQou mpota anodeifete 6t yia xkdbe Yeukd ap1Oud x woxvel 2199 = 31997 vq
AUoete Vv e§iowon
32log:p —9. xlog?) - 100log\/§ =0.
5.36. Na Auoete 11§ AVIOQOOEIG:
[
a) n(2zx+4) >2ind  B)in (g) < % V) In (logz) <0

5.37. Na Avoete 1a ouotpata:

ylogx — 100 xlogy + ylogx — 20
log(zy) =3 logy/ry =1
5.38. Aivetat n ouvdptnon f(z) = a(logz)? + 8(logx)? - log(100x), = > 0, émou
acR.
a) Av f(10) = 25, va deitete 61t o = 1.
B) F'a v upy a = 1 va Geidete 6u n f(x) ypagpetat o popor
f(z) = (log” x + 4log x)*

Kat va Avoete v e&iowon f(z) = 0.

1 2x 1 T
5.39. Aivetai n ouvdpton f(z) = \/—2 (g) +3 (g) — 1. Na Bpeite 1o niedio

oplouoU g ouvdptnong f.
5.40. Aivovtal o1 ouvaptroelg
f(z) =In(e* —2e* +3) war g(z) =In3+In(e* —1).

a) Na Bpeite ta niedia opiopov wv f(x) xat g(x).
B) Na Bpeite ta KOvd onpeid TOV YpaAPIKOV MAPACTACE®Y TOV CUVAPTHOE®V f Kal g.
y) Na Avoete v avicwon) f(z) > 2g(z).

e —1
=1 .
ro = (S5)
a) Na Bpeite 1o nedio opiopouv g f(x).
B) Na Avosete myv e§iowon f(x) = 21n 2.

y) Na Bpeite yia moieg Tipég tou x 1 ypadikn napdotaocn mg f Bpioketal mave amno
tov aova 'x.

5.41. Aivetal n ouvapinon
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