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2 HAPATI'QI'0X- OPIZMOX

2.01 Na amodeifete 611 M GuvapTON

f(x)= Vx2-Bx+6 dev eivar Tapayoyiown oto 2

2.02 Na e€etootel av etvor napaywyicyn oto 0

1
n GDVdeT]GT] f(x) = xeX av x<0
1-oovx av x>0

ax+B av x<2

203 AVE()=1x32-2 Bpsce
— Qav

x>2
x—2

ta a,f3 € Rooten f va eivon mopayoyiown oto 2

2.04 Av Iim& =-7 kot f ovveyng oto
x=>3X—3

Xy =3, oeite 6mun f eivon mapaywyion oto 3

2.05 ‘Ecto cuvapmon f opiopévn oto [0.+oo)
Kot wybvel 6Tt npx < f(x) < x\/;+r]px , Y x>0,

Agiéte oun f eivon mapayoyion oto x, =0

2.06 Av y10. v cuvépmon f: R - R 1oydet
‘f(x) - xz‘ < (x-1) ya kébe x €R, va Seifete 6Tin

f eivar mopayoyiown oto x, =1

2.07  'Botwo f,g:R—>R ocvvaptioseig
napayoyioyes oto aeRpe f'(a)=g'(a)=3.
Ymoloyicete Ta:

o @ ) (@)

e Jx a e Jx—Ja

) lim M A) lim g(a)f(x)—f(a)g(x)

X—>a \/;_\/a— X—>a &—,\E

2.08 H cvvépmon f eivar mopayoyiciun oto X,

pe f(x,)=3, f'(x,)=2. Bpeire o0 lim 2f(x)-6

X—)X0 X--XO

2.09 "Ectm n cuvépmon f:R - R
napayoyiown oto 0 komwoto 1 pe £(0) =£(1). Na
1
f2x) av x<=

anodeifete 6L N g(X) = gtvat
f(2x-1) av x> 5

nopayeyicun oto % av kot povo av f'(0) =£'(1)
2.10 ‘Eoto f:R —R mopayoyiowun oto x, =0
Kan limM =3. Anodeitte om £/(0)=3

x—0 X

211 Atvetar  ouvaptnon f: R —-R
napayoyiown oto 1 pe om f'(1) =2 . Na amodeifete

ot lim(x+1){f(1)—f( X ﬂ:z
X—>+0 x+1

212 H ovvapmon f:R >R elvan
nopayoyion oto X, € R. Agiéte 611 m ovvaptnon

(x)= f(x) av x<x,
BUTZVE () xex )+ H(xy) av x>x,

Topayoyicn 6to X,

2.13 ‘Ecto n cuvépmon f:R - R
nopayoyioun oto 0 kot 1oyveL
f(x+y)=f(x)+f(y)+xy yaxéde x,y eR, deite

oun f eivar Topayoyioyn oto R .

2.14 Av y1a ™V cuveyf cuvéptnon f 1oydel
f(x+2
lim X +2)

x—0 X

=3 10te: A) Aci&re 61 n f eivan

napayoyon oto 2 pe f'(2)=3

B) Ymoloyiote o Opra:

_ . PP -f(X) .. . 2x+1
|) }(li)l}ﬁ ||) Xli)l’iloo npx f( X+2]
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2.15 "Eoto ouvdpnon f: R — R, napayoyiown

203,12
ot0 0. Agi&te 0T limM
x—0 X

= 2£(0)f'(0)

2.16 Av m cuvéptnon f eivan mapaywyicn cto

xg =1 pe £f'(1) =a kat wydet:
f(xy)=xf(y)+yf(x) yxéde x,y € (0,+). Na
(o)

deyyPel ot f'(xg ) = at——= yuwkabe 0<xy =1
Xp

2.17 ** Atveton 1) ovvaptnon f: R —(0,40)

térow dote £2(x)—2x*(x) =8 , yia kébe xR
No deiéete 611 M f eivar cuveyng oto onpeio x5 =0

kot 6Tt £f'(0)=0

2.18 "Eoto 1 ouvaptnon f opiopévn oto R ko
mapayoyiown oto x € R, va deigete 0Tt

g 0+ 3h) ~f(x—2h)
h—-0

=5f'(x)

KANONEZX ITAPAI' QI'TXHX-TITAPAI' QI 01

BAXIKON YYNAPTHXEQN
2.19 Bpeite t1¢ mapaymyovg T@v cuvaptioemv
e* 1
A) f(x)= B) f(x)=
TN ) =
) g(x) = Jxnpx+ X A) £(x) :In_xx
x—-1 e
NPX — OLVX Inx
E). = z =
800 =T Y g9 =""
2
7) £(x) _2+0px H) f(x) =~
1-npx Inx
0 h(x =2 D fx) = -
e* 1+ovvx
2.20 Na vroloyicete To dpta
e1+h ) e><+‘1 nH(X‘sz—l
lim , lim ,  lim
h—0 x—0 X x—0 X

2.21 No Bpeite 0ha T ToAvdVLLL P pe

P(x):[P’(x)]2 naxade xeR.

2.22  ’'Eotw cvuvépmon f:R — R mopayoyicyn
f(e*)—xf(e)

010 X, =e . d&iéte o1t lim——————==ef'(e)—f(e)
x—1 x—1

np(n+h) 4
2.23 Na vroAoyicete To lim
h—0 h
2.24 Na amodeifete 6t
X _ 5 _~nb
A) lim& 121 B) limX =2 —g0
x>0 X x—=2 X—2

2.25 H ouvapmon g eivon mopoayeyioyn oto R
2

ne g(e)=1 ka g'(e)=2. Av f(x) :ng(x)+lx—
nx

va Bpeite tov f'(e)

2.26 ‘Ecto cvvaptnon f yio tnv omoia ioyvet:
f(x+y)=e*(y)+e’f(x)+xy+a yaxibe x,y eR
No anodeiete ot

A) f(0)=-a  B) n£(0)=0

I Av glval mapayoyioyn oto R 101e 10y0€1 0TL
f'(x,)=1(x,)+f'(0)e™ +x,, x, €R.

A) Avn f eivon mopayeyioun oto 0 tote
elvar mapoywyiown oto R kot woydet

f'(xo) =1(x,)+1f'(0)e*™ +x, Y@ kdbe x, €R

2.27 Av o ouvaptnon f: R —>R eivon
nopayoyicun oto onueio xy =a,a>0, va

amodeiete OTL

N fim FOUIX—f(@ NG @) o
X—=>a X—a a

B) lim —“f(xz) 2 _ gy f@)
X—>a X —ax a

http.//users.sch.gr/mipapagr
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2.28 Bpeite 11 mopaydyovg @V cuvapTHcE®V:
f(x) = nqu’x—oov?3x,

f(x) = e@? (4> +1)

f(x)=1n’ (x2 +3x)+1n3

f(x)= crl)\ulln3 (2x) + 2

f(x):np(ZX +3X)+r]}1t , teR

f(x)z(xz+3)4(x3—5)3+y2 , yeR

2.29 Bpsite TIC Tapaydyovs TmV GUVAPTHGE®MV:

A) f(x)=oovyInx, x>1

B) f(x) :10g(2X +3X)
2 A\ (re3 _&\
r) £(x)=(x* +3) (2x°-5)
2.30 Bpeite 11 mapayd®youvg TV GUVOPTHCE®V:
1
2 —_—
A) £(x) = xr]px av x=0
0 av x=0
B) f(x)=x2+|x—3|+2
I) f(x)=x8, x>0
)= xe(02 ]
E) f(x) =2

2.31 Aivetaun f(x)=e*+x° +x, xeR.

A) Amodeitte 6T 1 f elvar avtioTpéyiun Kot
Bpeite to medio optopod e £

B) Av 1 7 eivon nopaywyicyn oto D 1,V

’

deitete 611 (f_l) (1)=

N | =

2.32 Av 1 cuvdptnon f eivar mapaywyicyun oto
Xo =0 kot oyvet: £2(x)+x*f(x) = 2x*npx, 10 kade

xeR va Bpedein £'(0).

233 A) AV f(x)=c(x—a)(x-B)(x—Y) he

c,a,B,yeR kot x#a,p,y 101e va omodeifete otU:

fpo_ 1 . 1 1

f(X)_X—C[ x=B x-y
(x* +5)° (1+x*)?

B) Na Bpebein f av f(x)= \/ -
1+x

2.34 H cuvépmon f sivar mopayoyicyn oto R
pe f(x)=0 yakéle xeR.

A) No anodeiete 611 1 CLVAPTNON Y = ‘f(x)‘
elvan mapoywyiown oto R.

B) Avioyder 6t £(-2)=-5 ko f'(-2)=4 va

anodeifete ot [f(-2)'=—4

2.35 H ovviapmon f eivar Ttopayoyioiun oto R
kot woyver £(x?)+3f (2x2 - 1) =5Inx+3x yo k6Oe

x>0 . No Bpebeito £'(1).

2.36 H ocvvéptnon f:R — R eivon mopayoyicun

oto onueio x; =a,a>0. Na anodeifete otu

A) lim f(x)Inx—f(a)lna _ f(a) +f(@)Ina
x—a X—a a

B) lim )X _ gy H(@)
X—>a X —ax a

2.37 ‘Eotw n ovvépton f(x) =oovx, x € (0,1I)
A) Noa dei&ete 0TL LVEAP)EL 1| GVVAPTIION £t
B) Av Beopnoovpe yvootd 6Tl 1 givan
Tapoywyiown, va deiEete 0TL

1

_l,XI—
() & 12

, xe(-1,1)

2.38  'Eotw movvépmon f:[0,+0) >R dote
f(«/;):«/;np\/;+ex, Vx >0.Av f sivon
napoyoyioym oto [0,+0) 16te

va. deilete 6T £/ (x) = r]pX+X0L)vx+2xe"2 Ko v

f(x)-1
vroloyicete o lim )
x—0" X
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2.39 Aivetou n ouvaptnon f yia v omoia eivol

f(x+y)=f()f(y) ko f(x) =0y kibe x,y €R . Av

e () -1
woyvet 0Tt lim —->——
x—0 X

=/ eR va arodeiytel 6tin f
givon mapayoyioun oto R
240  'Eotenovvaptnon f mopayoyiciun oto 0

Tétolo MoTE Yo kb x € R vo oyvet

£(£(x)) = £(x) +2x Asitte on £(0) =11 £(0)=2

241 Otocvvaptioeis f,g eivar tapoyoyices
oto R oty k@be x €R wydet 611 g(x) = ef(xz) , ue

/(1) %0, vo omodeyyret 6Tt g'(1) =2g(1)f'(1)

2.42 "Ecto 1 cuvdptnon
2
2
£(x) = X+ X I]}lx, x#0

0, x=0

Na géetdote avn f'(x) etvor cuveigoto x, =0

243 "Eoto 1 cuvépmon f napayoyicun oto R .

No anodeiete Ot1

A) Avnf givan Gptio tote 1 £’ givon TepirTn
B) Avnf givan meprrt tote n f glvon dptio
N Avn f eivor dVo popég mapaymyioun kot

TePTTN TOTE:

o) H C; diépyeton omé to (0,0)
B) £(—x)=—f"(x)
y) £7(0)=0

A) Avn f eivon dptio ko

g(x) = (6 +1)f(x) +3x 1618 g'(0)=3

2.44 ‘Ecto 6tin ovvapmon f: R >R givan
mapayoyiown oto R kot aviietpdyyn. Na
anoderytel 0TL Y10 k6O onpeio pe teTpnuévn X, € R
1oYOEL OTL TO YIVOLEVO TV KAIGEDV TOV EPATTOUEVDV

ms C; ot0 X, KO NG Cf,1 610 f(xo) oo0TOL [

&val.

HIAPATI' QIO ANQTEPHY TAZHX

2.45 Ocopovpe cvvaptnon f mapayoyioyn 6to
M =5 va

R pe mopdywyo cvveyn. Av lim
x—>1 X—

Settete om 7(3)=-5

2.46 ‘Ecto o cvvapmon f §0o eopés
napaymyiown oto R. Na anodeitete otu:

A) lim f’(x+2ﬁ) —f(x)

=2f"(x) ,xeR
h—0 (X) xe

B) hrnwz—f”(x)7 xeR
h—0 h

Ty fim 40 20)+6f (x—h) ~10f

X)  oen ,
lim o =2f"(x) yw kaOe

xeR

247 Na amodetytel 611

A) Av yzln(ezx +1)—x tote y'=(1-y')(1+y)
B) Av y =npu(Inx)+ovv(Inx)éte

X2y +xy' +y =0

2.48 Av n ovvapmon f eivar 00 popég

napoyoyioyn oto R kot yio kGbe x eR 1oydet

f(xz) =xf(x), va amodeitete om (1) =0.

2.49 Na omodeifete Ot

A) Av f(x)=ovvx, 16t £V (x)= ODv(er%j

B) Av f(x)=xe* téte f(\')(x):eX (x+v)

http.//users.sch.gr/mipapagr
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2.50 Bpeite v epantopévng mg C; 610 X =0

1
X’nu= av x>0
av f(x)= r”;lx v

x> av x<0

2.51 Mua cuvépmon f egivol cuveyng 610

f 2
X, =1 ot woydet lim(x)—x =7 . Na anodeiéete
x-1 x-1
ot gpomopévn g C; oto onueio A(1,£(1))

gtvat k@Betn oty gvbeia x+9y+5=0

2.52  ’Ecte novwvapmon f(x)=x>. Bpeite Tic

epamtopeveg g Cr mov diépyovtan and o M(—2,-8)

2.53 ‘Ecto cvviptnon f yo v omoia 1oydet
ot xInx <f(x)<x* —x yia kihe x e A. Na
anodeifete 011 sivon mapaywyicun oto x, =1 xotva
Bpeite v e&lowon g epomtopévng g C; 1o

onueto M(1,£(1)).

2.54 Av f:(0,+0) >R pe f(x):1 kot a>0,
X

va aodetyTEl 0TL TO UPadOV TOV TPIYDOVOL TOV
oynuatiovv ot nuatoves Ox, Oy kot 1 egantopévn

MG KAUTOANG 6T0 X, =a &fvan ave&dptnTo Tov a.

2.55 No Bpefovv ot epantopeveg tov Cp, C,

otav f(x) =x*+2 kot g(x)= 1 x2 +% 7oV

TépvovTol 6Tov V'Y Kot givar kaBeteg petadh Tovg.

256  Av f(x)=alnx+px* +3, va Ppeite 1a
a,P eR doten evbeia e: 2x—y+4=0 va givar

gpantopevn g C; oto onueio g A(l,f(l)) :

2.57  *Avf(x) - g(x)=e™™, anodeifete
X

ottot Cpxan Cg £€XOVV KO EQPUTTOUEVT.

2.58 Ia ™y Tapayoyicwn cuvépmon f 1oydel
om f(2+x)—f(2-x)=-2x, ¥xeR. Na anodeitete
OTL M EPATTOUEVT] TNG YPAPIKNG TAPAGTACTS GTO

onpeto (2,£(2)) etvor kGBemn oy y=x.

ax® +2ax+B+a x=2

, VO
Y x<2

259  Avi(x)=

x+1
BpeBolv ta a, B,y € R dote n epantopévn g Cr oT0

A(2,£(2)) va givar mapdAinin oy 2x+y—-1=0

2.60  Av f(x)=4-x% km g(x)=-x>+8x-20.

Na Bpeite Tig Kowég epantopéveg tov Cp kat Cg .

2.61 TNa wota Tiph tov a =0 M epomTdUev g

f(x)= x2 —3x oto(1,£(1)), epémreton g g(x)= g
X

2.62 AgifTe OTL 01 YPOQIKES TOPUCTAGELS TMOV
e +e ¥ eX+e* ) .
f(x) =, g(x)= > NEX €xovv Kown

€QATTONEVT O€ KGBe Koo Tovg onpeio.

2.63 Ocwpovpe TV cuvaptnon f mov et

ovveyh Tpd mapdyoyo oto R pe £'(x) =0 yo kdbe
f(x)
f'(x)

G&ova x'x , va detytel OTL M gpamtopévn oTo onpeio

xeR.Avn C; mg g pe g(x)= TEUVEL TOV

toung , synuotiCel pe tov déova x'x yovia 45°

2.64 *% Atvetar 1) cuvapTnon
f(x)=x* —4x> = 3x. Na Bpedei svbeia mov va givan

EPATTOWEVT] TG YPAPIKNG TopdoToong g £ o€ 8o

dapopetikd onpeia Tg. (Mathematica)

2.65 Atvetonn ovvdpmon f(x)=2a-Inx,
x>0, 6mov aeR. Na Bpeite v e&icmon g
gpantopevns mg C; o610 onueio g M(l,f (1)) Kau

amodeitete 0TL diépyeton amd otabepd onueio P yio

KOs a € R.
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2.66 Mia cuvépmon f: R — R éyet my d1omra:

f(x-2)<x*-3x+2<f(x-3)+2x-4, ¥xeR.

‘Eot® petafint gvbeio n omoio diépyeton amd 0
1
M(—E,Oj ko tépver ) C; og 300 S10popeTIKd

onpeia A kot B. Na Bpeite tov tomo g f «on va

anodeifete Ot o1 epantopeveg g C; ota A ko B

Tépvovtat Kabeta.

2.67 Avn evlsio y—2x=0 eivarn epamtopévn
Tov dwypauparog g v =£(x), oto onpeio g pe

X, =—1, va Ppebei n epantopévn ot Cg mg

g(x) = f(_lzj oto onpeio pe x; =1
X

2.68 AgifTe OTL 01 YPOPIKES TOPUGTAGELS TMV

g(x)=e* ka f(x)=2x*, £€YOUV KOV EQATTOWEVT

2.69 Na Bpeite tov a e R dote 1 cvvaptnon f

pe f(x) =a’, va el epomropévn ™y y =X.

2.70  'Eoto f SsvtepoPdbuio ToAD®VLLIKY
ouvéptnon yio v omoia 1oyVEL OTL:
3f(x+1)-2f(x-2)=x*+14x-5, ¥xeR
A) Noa Bpebei o Tomog g f .

B) Amodei&re 611 o1 epantopeveg g C; mov

1
dyovtat amd To onpeio A(L_Z] , elvan kGBeTeC.

2.71 No Bpebsi 1 e&icoon g QumTopévIC TG
YPAPIKNG TOPAOTACTG TNG TAPAYDYIGIUNG CUVAPTNONG

f oto onueio X, =2 yw v onolo 1oyvet

[f(x)+In(x-1)| < (x-2)* yekébe x>1

2.72 **Boto cuvapmon f mopaywyiciun oto
R, kot wyber f(Inx)=xInx—x, x>0 . Na

vrohoyicete To PPaddv TOL TPLYM®VOL TO OO0
oynporiteton amd v epomtopévn g C; oto onpeio

me e X, =1 kon tovg Goveg X'x kat y'y

273 **Eoton £(x)= D) e x>0
X

A) No Bpebei n e&iowon g epamtopévng g
C; oto onueto (x,,f(X,)).

B) Anodeifte OTL 01 TAPATAVEO EPANTOUEVES
oo onpeio (x,,f(x,)), kabos petafarretorto a,

diépyovtan amd to 1010 onpeio.

2.74 ‘Eocto pia tapaywyioun cuvéptnon
£:(0,+0) >R, pe f(x*)+f(x)=3-Inx+4

A) Na Bpeite v e&icwon g eQoamTtdpeVNS TG
ypagwng napbotaons me f oto (1,£(1))

B) Ynoloyiote T0 Op1o: }Eg% .

2.75  ’Ecw nowépmon f(x)=e™+x, aeR’
A) Bpeite 1o onueio M g C; o710 omoio 0
EQPATTOUEVT SIEPYETAL ATTO TNV OPYT TOV AEOVMV.

B) No Bpeite Tov YeOUETPIKO TOTO TOL ONUEIOVL

M o6tav 10 a dwtpéyerto R

2.76 Bewpolpe TG TAPaPorég

1
f(x) :Ex2 +2M-2\(1-\), AeR
A) Noa amodei&ete 6TL 01 TOPOTAVED TOPAPOAEG
£€Youv pio Kown EQATTOUEVT).
B) No anodei&ete 61t to onpeia tov C; o tol
omoi0l Ol EPUNTOUEVES glval TAPAAANAES GTOV GEoVa
x'x , Ppickovtal oty evbeio y=x.

I) Av XA =0, va Bpeite to cHvoro TV onpEinV
TOV €MTESOL 0d TOL 0TOoia (yovTan KAOETES

epantopeveg t cuvaptnon f

2.77 Av f(x)=x"-1 km g(x):(x2 —l)m)vx,
va. amodeiéete OTL o€ dmelpa omd To KO TOLG ONUELD,
Ol YPOPIKES TaPaOTAGES TV cuvaptiocewv T, ¢

£€YOVV KOIVI| EQPOUTTOUEV.
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2.78 Eva onpueio M(x,y) kwetton oty C;, pe f(x) = Jx . Na Bpeite T Béom 6mov 0 pLOUOS peTafoAng TG

TETUMUEVNG TOL €lvar 160G pe To pLOUO HETAPOANG TNG TETAYLLEVNG TOV.

2.79 Xe oplokavovikd cvotuoe avagopds Oxy £ve kvntod Kiveiton Téve 6Tn Ypopikn Topdctacn g
cuvaptnong f (x) =e*, x>0.Eotw M 1 0éon tov ktvntod 610 eminedo kade otyur kot éotm A, B ot mpoPoréc Tov
M otovg GEoveg Ox kot Oy avtiotorye. H tetpnpévn tov onpeiov M petofdretar pe pobuod 1 m /sec. Tn

XPOVIKY oTrypun] t, mov to kvntd Bpicketon 6o onpeio (1,e) , Ppeite to pOud petaPoing:

A) oV gpfadov tov prydvov OAM B) G 0mOoTACTG (AB)
I ™mg yoviag mov oynpatifer n epoamtopévn mg C; oto onueio M, pe tov GEova x'x
2.80 ‘Eva avtokiviito A anopakpovetot and ) dtactadpwon dvo kabetmv Spopov Ox kar Oy, mov

katevdhvovrot Tpog Ta avatoAtkd kon Bopeta avtiotora. H amdotacn tov avtokvitov amd to dpouo Oy 1covton pe
70 TETPAY®VO NG andoTacng Tov amd 1o dpopo Ox .

To avtokivito A omOpaKpOVETOL TPOG T AVOTOAMKE e puOpo Vv = J10 km/min .

A) Me 7ot Toy\TITO OO LOKPVVETOL TO 0VTOKIVIITO TPpog To. Bopeta; (cuvaptioet g 0€omg Tov)

B) [16co ypryopa amopakpdvetar o A and to onueio O (0,0) TN ¥POVIKT GTIYUN IOV EYEL OmopaKkpLVOEL

3 km mpog ta Bopeia;

2.81 Mo koddva Hyovg 4m gotilel éva otevo Spopdkt, To onoio kataAnyel kabeta o Evay Toiyo. H Aduma
Bpioketor 1m kdtw and v Kopven TG Koddvac. Evog maiytng tov prdoket pue Vyog 2m mpoympdel Tpog ToV Toiyo
pe toyvtnta Im /sec . Av 1 koldva anéxel 6m omd tov toiyo, to1€, va Bpeite Tov puOud e Tov omoio avEdvel To

VYOG NG 6KIGG oL piyvel o Gvdpag otov toiyo dtav Ppicketal og amdotocn 2m and Tov Toiyo.

10
2.82 To vyog tov vepo og éva kKASPIKS doyelo avePfaivel pe pvOud — cm/ sec. Av n axtiva g Baong Tov
I

doyelov eivar 80cm, va vmoAoyicete Tov puOuod pe Tov omoio avEdvetl o GYKOG Tov vEPOD .

2.83 "Eva pmaiovi avefaivel kataxdpoga pe otabepn tayvmmro Im/ sec . 'Eva ovtokivnto mepvd kbt and to
UToAOVL OTav avTo Ppicketal o€ Bwog 39M kot Kiveitol Kotd PMKog evog ioov dpopov pe otabepn| TaydTnTe
v=30m/ sec .

Na Bpebel 0 puOpUog peTafoAng TG ATOGTOGNG CVTOKIVIITOL - UTAAOVIOD GTO TPADTO JEVTEPOAETTO TNG KivNoN|G.

2.84 ***To kivntd O Kiveitan pe otadepy ToydTTa 2m / SEC KaTd piKkog
g evbeiag (g). KukAo eumdo1o €xel 10 KEVIPO TOV GTNV LEGOTOPAAANAN A B
©),08) 4 s om , , @ e
TV evheidv VN | Exel ddpetpo <M ion e To oo TG amdGTUoNG TMV O
(). (3) ko dnpovpyel ™y «okidy AB . No Bpedei o otiypaioc puduog Q
TE

HeTafOoANG TOL HRKOVG AB v otiyps katé v omoia to Tpiymvo OAB

yiveton opboydvio yio Tpdtn eopd (Acknon omd Www.mathematica.gr)
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0. Rolle—-®.M.T.

2.85 Egapuoote 1o 0. Rolle yia ) cuvépmon
f(x)=(x—1)(x+npx) oto didompua [0,1]

2
286  Avf(x)= XTrax+p o x<0 va BpeBoiv
3+(y—ax x=0

ot a,P,y eR dote va epappoletar to Bedpnuo Rolle

oto [-1,1] xonva Bpedet § e (-1,1) dote £'(§)=0.

2.87 "Ecto cuvaptnon f mov eivar mapaymyicun

Kot dev pndeviletar Gto [%,3?11 . Aei&te 6T vTapYEL
o 3m) ,
X € (E’?j oote f'(x,)=1£(x,)epx,.

2.88 Atvetar 6T 1 f cuveyng oto [a,[}] , 00> 0 Ko

f f
napayoyiown oto (a, B) pe ﬂ = % . Na d¢i&te
a

ottvmapyer § e (a,B) mote &' (§)=1£(§)

2.89 ‘Eocton f:[a,p] —> R mapayoyioyn, dorte:
2(a)—f*(B) = a® —B%. Na amodeitete 6T1 vpyel

§e(a,P) érordote £(§)f'(§)=¢

290  Eoto f wo mopayoyicyn cuvdpmmon 6to

f(2)

R pe f(x) >0 yoxdbe x eR xon mze.Na

amodeifete 0t M e&lomon f'(x) =£(x) éxet

tovéyotov pite oto (1,2) .

291 Na 0modeifete OTL 01 YPOQIKES TOPUGTAGELS
tov ouvapticsov f(x) =e* +2x ka g(x)=e X —x°

£youv évo Lovo koo onpeio mov Ppicketal otov y'y

2.92  ’Eote f:R—R 1peig popéc mopayayioyn.
Yro0érovpe 6m £(1)=£(0)=£'(0)=£"(0)=0. Na

amodeifete otLvmapyet x €(0,1) dote £©) (x)=0.

293  A) Asigreonin f(x)=x" + M -3x+1

v kafe xeR pe A eR dev eivar 1-1 cuvdpton.

B) Noa dei&ete 011 epapudletar o 6. Rolle yua

™ ovvaptnon g(x)= ™ 132 1 Ax—3

294  Eoto f mopoyoyioym oto [0,5] pe
£(5)=£(0)+1 . Na deitete 6t vdpyovv K, A €(0,5)

wote 2f'(k)+3f'(N)=1

2.95 H cuvaptnon f eivar mapoyoyicun 61o
[1,4] xoayiekafe xeR woybder f(4x)=4f(x) ko

£(0,4) =1 va anodeifete 6T VEGPYOLY

€1,82,83 €(1,4) dote £'(§;)+f(8,)+f'(§5)=12

2.96 Atvetou 1) suvapon f(x)=logx . Aeitte

19-loge
ottvmapyet € €(1,20) dote E=——2—.
pret € €(1,20) S o2
2.97 ...H andotacn 600 ndorewv mov cuvdéovtal

e gvbeia odnpodpopkn ypapun eivor 51 km. M
apa&ootoryio dtovidet T petald tovg andotacn o€ 0,6
dpec. Na amodetytel 0Tl Y10 KATOL0, YPOVIKT GTIYU 1|

apagootoryio £xel toyvtnta 85 km /h.

X g

2.98 Na Bpeite 0 lim ———.
x=0" X—1pX

2.99 H cvvdpton f sivan mapoayoyicun 6to

[0,a] pe a>1 kot oyder £(0)=0 ko
f(xz) =2f(x), Vxe[0,a]. Na deiete 6T1 vdpyoLV

€(0,a) wote f’ ' :ﬂ
§1,6, €(0,a) £(81)+£'(S2) 2(\5_1)-

2100 Avn f eivor §Ho @opéc mapaymyicym oto

R kot vmépyovv tpia cuvevbeloxd onueio g C;, va

amodeitete 6tivmapyer §eR pe £7(§)=0.

http.//users.sch.gr/mipapagr
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2101 M ovvépmon f eivan mapaywyicun 6to
[2,2] ue f(-2)=—£2)=—2. Av £(x) <1,

Vx €(-2,2) va amodeydei ont f(x)=x, xe[-2,2]

2102 ‘Eocte f:R —R tpeic popéc mopayoyiciun.
Yrobétoope 6m £(1)=£(0)=£'(0)=£"(0)=0. Na

amodeifete oL vmapyer x € (0,1) dote 3 (x)=0.

2103 ‘Eoto f(x)=a’x® +px* +x* +y+5,
a,B,y,8eR" pe 3p? <5a*. No anodeitete 6Tt dev

VIAPYOLY TPio. LOPOPETIKE GLVELOELOKE CNUELD TOV

V0L VKOV OT1 YPOQIKT| TAPAGTACT TG .

2104 'Eote n mapoyoyiciun oto R cuvaptnon f

yio TV omoia ioyvet fIna) =f(InP). Av woyvet

Ina<lny<Inf, pe a,pB,y>0 kot X:E:ez,v(x
Y

a

derytel 0Tt VIAPYOVY §p,8, €R pe £'(§;)+1'(S,)=0

2.105  H ovvegng ovvapmon f:[a, B] > R, eivar
80 gopég Tapaymyioym oto (a,p), pe
f(a)=£(B)=0. Na arnodeitete 6t

A) av umapyeL X, €(a,B) pe f(x,)>0, t6te
vrapyet § e (a,p) dote £7(§) <0,

B) av vmapyeL X, €(a,P) pe f(x,) <0, tote

vrapyer § € (a,p) dote £7(§)>0.

2106 Hovvapmon f:[1,4] >R eivar d0o popég
napayoyioyn kot wyvoov f(1)=2 ku f(4)=8.Na
anodeifete 6T VIAPYEL epantopévn g Cy mov

Sépyeton omd TV apyn TOV aEOVv.

2.107 'Eoto n cvvépmon f, mapayoyicun 6to
R pe f(-1)=-1, £(1)=1. Aci&re ét1vndpyovv

A) -1<§ <&, <1 dote (& )+1(E,)=2

B) -1<x; <k, <1 ®ote

fl

(k1) f(xp)

2108 Av %+g+%+8:0,va deilete 6T

cuvaptnon f(x)=ax’ +Px* +yx+8 pndeviCera oe

éva Tovhayiotov onpeio Tov drwotuatog (0,1)

2.109 Eotw ovwvépmon f:[a,p] >R
napayoyiown oto [a,B], pe f(a)=2p,f(B)=2a

A) Na anodeitete 6t eEiowon f (x) =2x éys1
pe tovdotov pie oto (a,p).

B) Na omodeifete 6t vmapyovy §;,8, € (a,p)

tétow dote £'(&)f'(§,) =4.

2110 T ovvdptnon f kavomoovval ot
npobmobécelg Tov 0. Rolle, oto didotnpa oto [2,20].

No anodei&ete Ot

A) vrapyovv appoi §1,§, €(2,20) pe
& <& xa f'(§;)+f(E,)=0.
B) VRAPYOVY Kq,K, €(2,20) pe Ky <K, OOTE

3f'(kq) +2f'(x,) =0

I ot e€icwon £'(x) =£(x)-f(a) éxe pio
tovAéyotov pila oto ddotpa (2,20).

A) vapxovy K, A\, 1 pe 2<K <A <p<20
Gote 26 (k) + 3 (\) + 4F' (1) =0

2111 'Eoto n mopoyoyiciun cuvaptnon
f:R—>R paf(Z) =0. Na deiete 6Tromdpyel € e R,
MOTE M EPATTOUEVT TNG YPOPIKNG TapdoToong TG f
oto M(&,£(§)) vo tépver tov d€ova x'x oto P(28,0)

2112  Aivetaun cvvapon f(x)=(x—1)In(2x).
No anodeiete Ot

. 1 , .
A) Yndpyer € € E'l (MOTE 1 EPATTOUEVT] TNG

C; ot0 (§,1(§)) vo eivar mapéiinin otov x'x

B) H e&lowon (2x)X =e2 2 g&ye piko 010 [%,1)
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EZIYQYEIY

2.113  Na Moete v ekiooon 1-2*+3*1=0

2114  NaMoete v eéicwon In(1+ Xex) =X

2115 No Mogte v eéicoon 2% +5* =2+ 5x

2116 NoMoete mv ekicmon 5 = x+4*

2117  No Mogte v eéicoon InX—x+1=0
2118 NoMoete v ekicoon  xe* +1=¢e*
2.119  Na Moete v eéiowon: X% +Xx+Inx =2

2120  Avote v elicmon

(x+3)° =(x+1)* +16%

2121  Acitte omin eEiowon 4X3 +2Ax—A—1=0

€xel o TovAdyotov pila 6to (0,1) Y kdbe AeR.

2122  Amnodeitre 6ty kd0e a,B,yeR n

séicwon €™ = ax? + Bx +y &xer péypt tpeic pileg oo R

2123  No amodeitete 611 n e€icmon
@+ +yx+6=0 pe p* <ay,a=0 &el

povoadikn pia oto R

2124  Acifte dmin eliowon x5 =7x+6 dev &gl

mePLocOTEPEG 0o dV0 dlapopetikés pilec oo R

2125 No amodeitete 611 n elicoon
a-In¥x+B-In*x+y-Inx+8=0, a,p,y,0 R xa

3(2a+y+8)+4p =0 &xet pa TovréyioTov pila oTo
1)

2126  Na deifete 6T petal §Ho pridv g
giooong e npx =1 vrdpyet pila g e&icwong

e*oovx =-1

ANIZOTHTEX

2127  Amodsitte 6t 1 <Inx+1<1,x>0
x+1 X X

2128  Amodeitte 6T [In

2
d +i <la-p|, a,peR

B+

2129  Asigre 6n Inpp-npal<|p-al, a,peR

2130  Asitre 6 1+x<e*<1+xe*, 0<x<1

2131 N anodeifete Tic ovicoHTTEC:

1 1

A) xeXtl < x+1<xeX yiukdbe x>0.
e s

B) 2——<Ino<—
I e

2132  No anodeifete TiC ovicdTTEC:

A) X <In(x+1)<x av x>0
x+1

B) x<e ! <1+(x-1)e av xe(1,2)

X x+1
(1+1j <e<(1+lj x>0
2133  Asitte 61 x X

2134 Twkdbe 0<a< %va amodeytel OTL

1+2a£scp[a+£jsl+;
4 2

I
+—
oov-(a 4)

2135 ‘Eoto f mapoymyicyn oto R g omoiag n
Tapaymyog givor yvnoing edivovoa oto R . Agitte

oi: £(1999)+£(2002) < £(2000) + £(2001)

2136  Av f ocvvexigoto [1,5] pe f(1)=-2 kot

|f'(x)| <2, ¥xe(1,5) vadeigete du —10 < £(5) <6

2137 'Eotw f mapayoyicyum oto R . Av
£(0)+£(10)

5 . Na d¢iete 6T1L vIAPYEL

f(x)=

TovAdyioTov éva X, €(0,10) tétoto dote £'(x,)=0
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2TAOEPH XYNAPTHXH

2138  Aivetou cuvaptnon f:R - R, dote:

£ (x)+2f'(x) = £"(x) +2f (x) , Y k60e x R Ko
£(0)=£(0)=£"(0)=1. No anodeitete 6t :

A) Ovovvapticeg h(x)=f(x)e™ kot

g(x)= [f"(x)—f’(x)]2 +2[f’(x)—f(x)]2 efvon

6T00EPEG CLVAPTNOELS

B) Noa Bpebei o Tomog g f .

2139  ®swpodue cvvapmon f: R >R oy
omoia 1oyvEL OTL: |f(x) —f(y)| +ouv(x—y)<1 yw

k6Oe X,y € R. Na deiytei 6tin f eivar otabepn

2140 Noppeitemv f av f(1-2x)=7-12x,

xeR xa f(1)=2

2141 Noppsite v f av f’(x)z—iz, xeR*
X

Ko f(—l) =f(1) =2

2.142  No omodeyyrei 6tu:

A) av f"(x) =f(x) Yo kdbe x eR xou
f(0)=£'(0)=1 76te f(x)=€*, xeR,

B) av 8"(x) =0(x)+5x ywkdfe xeR,

8(0)=1 xor 8'(0)=—4 , 16t O(x)=€*—5x, xeR

2.143 ‘'Eoto cvvapmon f opiouévn oto R
TAPAYOYIGULN OTO R pe f (0) =0, ¢ onoiog 6Aec ot
EQOTTOUEVES O1EPYOVTOL OO TNV apyn TV aEOvav. Na
Bpeite exetvn ™ cvvdptnon f g omoiag 1 Ypapikn

napdoTacn diEpyetat and To, onpeia (2,1) Ko (—2, 1)

2.144 'Eoto f mopoywyicyn cvvdptnon oto R .
Na Seitete ot oyver f'(x) =(2x+1)f(x), vxeR av

r Je r. X2 +X
Kot Lovo av vrapyet c e R dote f(x) =ce

2145 NoaBpeite my £, av yia kéde xR 1oydet
f'(x) —f(x) =nux+oovx ko £f(0)=1.

2146  Avn f:(0,m) >R sivon 860 popég

Topoyyion He f'[gj =0 ko f"(x)=—f(x) y

k6be x € (0,11) vo amodeitere dn f(x)=anpx,

aeR.

2.147  No Bpedei n ovvapmon f:R - R av

wyoet: (x—2)f'(x)=2x*-5x+2, xeR ko

2.148  No Bpebei n mapayoyicun cuvéptmon

£:(0,40) = (0,+0) av oyveL 6T

f'(x) = f(x)-In[f(x)] yiek60e x>0 xor f'(1)=0

2.149  No Bpedei, av veapyst, covéptnon f mov
eivor mopoyoyioywn oto R* kot yo kdbe x e R*

woydet f(x) =xf'(x), f(1)=1 kat f(-1)=2.

2.150 Na Bpeite ™ covépmong f pe f(O) =2,

av et (f(x)—ex)(f'(x)—ex) =0, VxeR

2151  Bpsite v e€icmon g KopmHAng Tov
diépyetan amd o M(0,-3) kat oe k6Oe onpeio g pe

4a
4a’ +1

TETUNUEVN] A EYEL EQATTOUEVT) UE }\sq) =

2152  No Bpebei mopaywyicym cvvapmon

£:(0,+0) > (0,+0), av woybdet 6T £'(1)=0 xon

f'(x) =£(x)-In[f(x)] Y K60 x>0

2153  Aivetaun cvvapmon f, mopaymyicym oto
R dote va woyvet [f'(x) + f(x)]e™ = f(x) - '(x) yat

k60e x €R kar £(0)=1.Bpeire tov tomo g f
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2154 Avn f:(0,m) > R &ivar 360 popég

Topoy@yicun pe f'(gj =0 xo f"(x)=—f(x) vt

k6Pe x € (0,1r), deitre 6m f(x)=anpx, aeR.

2.155  Na Bpebei cuvapmon f mopayoyiciun oto
R pe f(x)>0, xeR , f(1)=9 «atng omotog

YPoQIKn mapdotoon og ke onueio M(x,f(x)) éyer

gponTopEVn pe Khion 4xa/f(x) , xeR

2156  No Bpebei o THmog g cuvapong f av

gtvau 6vo popéc mapaywyioiun oto R, n C; diépyeton
and o O(0,0) 1 epantépevn g C; ot0 onueio
0(0,0) eivor mapéAnin oty evbein -2x+y+3=0

KoL 1oyvEL (x2 + 1) f"(x)+4x-£'(x)+2£f(x) =0, xeR

2.157 'Eoto ot cvvopticelg f ka g 0Ovo Qopég
nopayoylolues oto R pe f (x) # 0y kG0 xeR Av
S€XOVTOL KON EPOATTOUEVT] GE KOWO GNLELD TOVG Kol
wyder £'(x)g(x)=£(x)g"(x) ya kebe xeR, va

deitete ot f(x) =g(x)

2158  A) Eotw cvvépmon f:R —-R yo mv
onoia 1oyve f”(x)—i—f(x) =0, xeR ko
£(0)=£'(0)=0. Na anodeitete 6Tin f eivoaun

UNOEVIKT GLVAPTNOT).
B) ‘Ecto ovvdpmon g: R =R pe

g"(x)+g(x)=0 ya kabe xeR xor g(0)=0,

g'(0) =1. Na omodeitete d1in g(x)=npx.

2159  * Aivetan cuvéptnon f mopaymyicym oto

R pe £(0)=0 yia v omoio woydet o1

2
2X v kbe x e R. Na

f'(x)(ef(x) +1) =2x+ N

Bpebel o Tomog g £ .

2.160 'Eotw cvvépmon f:R - R kot veN. Av
v>2 kavoyder [f(x)—f(y)[<[x—y]" . Vx,yeR
tote vadeitete 0L f elvor oTobepn.

2.161 Na Bpeite cuvapmon f, tapayoyicyum oto
R, av n epantopévn 6t Ypapikn g TopdoTooT GE

Kk60e onueio (x,f(x)) va éxetkhion 2xe ™ —f(x) xau

2 , , .
10 A|1,— | va avikel ot Ypopikn mapdctocn g £
e

2162  * Atvetoaun cvvépmon f:(0, +0) >R pe
f(xy)=f(x)+f(y) yexébe x, y €(0, +0) xon
f(e)=e.H f sivam napaywyicyn oto x, =1.
Acitre otun £ eivor mapayoyioym oto (0, +0) Ko

ot f(x)zelnx,yla k&g xe(O, +00).

2.163 'Eoctwin ocvvépmon f:R - R, dote va
wybde otk f(x+y)=xy+ y? +£(x) y10 k60
x,yeR, f(1)=-1, £(2)=2. Aeitre 6uun f eivor

napoyoyion otoR kot va Bpebdel o TomOG TG

2164 Hovvapmon f eivor opiopévn oto R pe
£'(0) =2 xau woydet f(y+x)= f(y)f(x)e2Xy , Y10

k@Be x,y € R. No anodeifete otu:

A) f(x)#0 yixébe xeR xon £(0)=1
B) n f eivan Topaywyiown oto R
) o Tomog g f efvan f(x)= X +2x

2.165 Ectw cvvaptnon f:(0,+0) >R,
napayoyioym oto 1 pe (1) =1 yw mv onoia woydet
f(xy) =x*f(y)+y*f(x) . yia ke x,y>0.

A) No anodeitete 6tin f glval Tapay@yioyn

v kabe x>0

B) Acigre o £(x) =x% In(x) yio kébe x>0

MiAtog Mamaypnyopdkng -Xavid - 2020-2021



47

AIAQOPIKOZ NOMZMOX

MONOTONIA- AKPOTATA

2166  Meketiote ™) pHOVOTOViO TV GUVAPTHGE®MV

X
A f(x)=— B) f(x)=———, xe(L+
) B 10 e
B) f(x)=x+ovvx, xe [0,2m)
e . XX+2
2.167  Asitre 6Tin ovvépmon f(X)== 1e
X% +

givon yvnoing avéovoa oto R

2168  Meketiote ™) pHovoTovio TV GUVAPTAGE®MV

e —ex—-1 x<0
A) f(x)= )
x“Inx x>0

B) f(x)=In(1+x*)—e ™ +1

2.169  No peletiosts ™) povotovio ™G

2
: f =~/ 2|x—-1 0,
owvapmong f(x)=4x*|x—1| oto [ 3}

2170 NoaBpebsio aeR, doten cvvépnon

f(x)= (x2 +ax+ 1)ex va givan yvnoing avéovea 6toR

2171  Avnovvéapmon f:R —>R sivar
napoyoyioym pe £(0)=0 koun f eivor yvnoiog
eBivovsa, va anodeifete dTL M cvvapTnon

g ="

x)=—-=, x>0 eivar yvnoimg pbivovoa.
X

2172 ’Eoto cvvapmon f mapayoyicyun oto

[0,+00) ko y1a k4Be X € [0,+00) 1oy0eL

2 X3

fo(x)+f(x)= (x+1)|n(x+1)—x—x?+€+1.

Agitre 6mn f eivon yvnoiog avEovoa oto [0,+00).

2.173  Na Bpsite ™ povotovia tg cuvapTong

—2X av —3<x<0
f(X)=4-X"+4x av O0<x<4
—X—-2 ov 4<x<6

EEIZQXEIY — ANIZQXEIY -ANIZOTHTEX

2174 'Eotw novvapmon f(x)= In(x-1) \X>2
Inx
A) vo peletioete ) povotovia g f
B) va amodei&ete OTL:
a) ln(eH —1)ln(e“+1)<n2.
B) In(x-1)-In(x+1)<In®x x>2

2.175  Na Bpeite To TAR00¢ TV pidV TG

g&lowong In(x—1)+ x> +x-6=0

2x
X+2

2176  Avorte myv ekicoon In(x+1)— +x=0

2.177  Na Moete v ekiowon €™ +2x—e =0

2178 Tw ke x €[2+o) va anodeilete 6L

II
—xoov—>1

1
(x+ )ODVX+1 ,

2179  Asitre 6m 2In(npx) <npx, xe(0,m)

2180 'Eotw cuvépmon f:R - R yia mv onoia

woydet ont f(1-x)=—f(1+x) yiakabe xeR. Av

wydel f'(x)#0, vxeR, Mote my eéiowon f(x)=0

2181  Aiveton n mapayoyiciun cuvéptnon
f:R—>R yw mvonoia, wyvovv f(x)>0 ko
£2 (x)+In(f(x))+ ™ =53 452 +2x—1 yio k60e

x eR . Na Moete my e&icoon f(Inx)= f(l —xz)

2182  Av xg'(x)>ovvx—g(x) v kife xeR,

va. arodeifete ot g(x) > arx yo kGBe x=0.

X
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AKPOTATA XYNAPTHXEQN

2183  No peletioets TIC GUVOPTHGEIS O TPOS TV
povotovia Kot To akpdTaToL:

A) f(x)=x"Inx  B) f(x)=2""",0<x<2n

D f(x)="2 ) f(x)=5 B f(x)=xVi-<

X X

2184  No pelemoete I GUVAPTAGELS WG TPOG TNV

Hovotovia Kot Ta aKpOTaTOL:

H’ x<0 1-e1, x>1
) £(x)=

A) f(x)=
) £0) 1, x>0 In(1-x), x <1

X
2.185  Asitte 6un ouvaptnon f(x)=x> (ex —e)2

€xet axpPag Tpia ToTKE aKpoTATAL.

2186  Na Bpebovv ot tiuéc v a,P e R doten

p

ovwvapmon f(x)=aln2x+=+ava &gl o Béon
X

X, =1 Tomkoé axpodtato pe Tipy 2+In2.

2187 ’Eotw n nopaymyicym cvvdptnon
f:R>R pe (f(x)* +x* =1+2xf(x), ¥xeR.

Agi&te 6Tin £ dev €yer Tomikd akpdTOTO.

2.188 'Eotw n cvvépmon f(x) =xIn%x. Bpeite

10 onpeio g C; omovn f €xel pkpoTePn KAion.

2.189  No Bpsite g uég tov A eR av
suvapmon f(x)=x> —=(A=1)x* +(A+5)x -2 dev

€xel aKpOTOTA.

2.190 Nappebeio k € R dote 1 péytomn T e

. 2k .
ouvapmong f(x)=xe™ ™ va givar to e .

2191  No Bpsite Tov yempetpicd 16m0 TOV
onueiov (xq,£(Xg)) , 6T0L X, M BEoM TOL TOTIKOD
akpotdrov g f(x) =xInx+Ax, AeR 6tavto A

dwtpéyetto R

2192 T pa cvveyy cvvépmon f:R—R

(x+2)(x+1) x<1 )
. Na Bpeite ta
(x-2)(x+3) x>1

woyvet 6t f'(x) = {
kpiowa onueia g f , 11 Béoseig Ko to €idog TV

TOmIKAV axpoTaTov g f

2193 Eoto f cuvépmon mapayoyicun 6to

[0,3] ue £(x)>0 xon f(1)=—1, £(2)=1. Av

f(x) , ,
x)=—>—, 0<x <3, Bpseite ta SoocTALATO
g(x) 209 Bp fiw

HOVOTOViag KoL TO GOVOAO TGV TG g

2194  Aivetou  dvo popég mapaywyicyun

ovvapmon f oto [a,p] . Av vmépyovv
X, % €(a,p) térowotdote f(a),f(B)e(f(xy), f(x;))

, amodei&ete oTLvmapysr § (8,8, ) dote F(8)=0.

2195 Mia cvvaptnon f sivar tpeig popég
napoyoyiown oto R . Avurdpyer aeR odote
f(a)=£f'(a)=£"(a) =0 kar £"'(x) >0 ya k60 x,
to1e Vo amodeifete 0Tt ot e€lodoeig £(x) =0,

f'(x)=0 war f(x) =0 éyovv povadwn pilo.

2196 ‘Eotwn ovvapmon £:(0,1) > R, n onota
elvar Tapoywylion Tpeg popég pe f(x) >0 yio kGO
X € (0,1) . Av vrapyovv Xq,X, € (0,1) HE X # Xy
této0, dote f(xq)=f(x,)=0 va omodeitere 6t

vrpyet §€(0,1) pe £©) (€)=0.

2197 **Av (x*—4x) f'(x)+ f (x)=0,

vx e[0,4], 8eitte ot f(x)=0 ywkabe x<[0,4].

2198  Na Bpsite Tic Tiuég tov AeR dote
f(X)=x"—(A=1)x* +(A+5)x—2 va unv éxet

akpoTaTo
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EELXQYEIY ANIXQXELY ANIXOTHTEXY

EEIXQYEIY

2.199  No anodeiytei 611 1 e€icmon covx+2 =X

éyeL oto [O,H] akp1ag o Aoon

2.200 H ovvaptnon f eivar mopayoyiown oto R
Kot woyvet £ (x)+f(x)=ovvx, ¥xe[0,n]. Na
Seitete 6mim ekiowon f(x)=0 &gl povadih pila oto

(0,m)

2.201  Na Bpeite to TAiBoc TV pridv ™G
efiomong 2Inx =\ +1 yia kabe A >0

2.202  No Bpeite o TAN0OC TOV TPOYUATIKOV
pilmv g e&icmong 8x2x —av'x +1=06tav 10

aeR

2.203 No amodeifete 6TLy1a kG0 aeR 0

eklomon x> —ax® —4x+a=0 éxer tpelg pileg

2.204  Amodeifte 611 y100 K60 a >0 1 ekicwon

2ae™ =2+ 2x+x> £yel povadikn pita oto R

2205 ** Av f(x)=x> —1+In(x), va Moete Ti
séiomosig:  A) f(lr1(x—1))—f(6—x2 —x) =0

B) f(x)+f(x17):f(x3)+f(xzoog)

2.206  No amodeitete 6Tin eéicwon
(x=1)Inx =x+1 éye1 500 axpag piles, ot omoieg

glval avtioTpopot aptBpot.

2.207  *No Bpsite, Y10 ke a >0, 10 TAMRO0G TOV

Oetikav plov g e&icwong x> +a= \E x°

2.208 'Eotw n mopaywyiciym cuvaptnon

f:R—R pe f'(x)#0 yiakdde x eR. Bpeite 1o

TM0o¢ Tov piav ¢ eéicmong f (e’x) =f(x+a)

ANIZQXEIY - ANIXOTHTEX

2.209  Acitre 6T epx > X, Vxe(O,%).

2210  Asitte 6T 6npx = 6x—X° yi kGde x>0

2.211  A) Meletiote 0C TPOG TV LOVOTOViO, Ko Tl

X
akpotata T cvuvaptnon f(x) = e_v ,veN*
X

v
B) Na deitete 011 e* > (e_xj , Vx €(0,+0)
v

2.212  A) va omodsifete 6T e” > m®

B) Na derybei otu: S R (1 + @j
o

2.213  A) Na pelem0si o¢ Tpog Ta oxpoOTaTO M
cuvapmon f(x)= 2x3 —2x? —x—-Inx , x>0
B) Av a,B,ye(0,40) pe a-p-y=1, deitte

ot 2(a3+[’>3+y3)+322 (a2+ﬁ2+y2)+a+ﬁ+y

2.214  No amoderydsi 6t 1 cvvaptnon f pe

f(x)=In (1 +x2—e ™ ) gtvat yvneiong avéovoa

2.215  ** Na anodsifete 6TL M cuvapTnon

f(x)=In(l +x*)—e™ +1 givar yviioLa av&ovsa 610

R «ot Avote v e€iowon f (In X) =f (1— X2)

2.216  No amodeifete 6t amd o onueio A(1,1)
dyovtol akpiBdg 000 EQAUTTOUEVES TPOG TN YPOPIKT|

napdotacn e cuvdptnong f(x)=e*

2217 Twkéde a>0, >0 pe a=p vo deitete

out |n(“;ﬁj< ajﬁlnow P_ing

a+p

2.218  Asitte 61 P < ex1 , Vx e(1,+x)
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AINETAI ANIXOTHTA
2.219 'Eotw cuvépmon f mapayoyicun oto R,

Yo T omoia wyvovv: £(0)=1 ko e”f(x)-1<0,
v kGBe x € R. Bpeite v e&icwon g epantopévng

mg C¢ oto onueio A(0,1)

2220  Avioyoet € > xx? yuokéde x>0, xR

va Bpeite T peyarvtepn Tiun ov k € R

Inx x-1

2221 Ava,p>0 kaiogder a X +p X <2 ya

k6Be x>0, va omodei&ete 6Tt a-f=1.

2.222  “Eoww 1 owvépmon f(x)=a*-x%, x>0,
N>0 pe f(x)20, ¥x>0. Nodeilete 6Tt a=e ko

om n f eivon yvnoimg avéovoa 6to [e,+oo).

2.223 Na Bpebei o tHmog g cuvaptnong f, mov

etvar svveng oto [0,1], mapayoyiown oto (0,1) ko

woyoeLf'(x) < f(1)—£(0) yia kabe x (0,1)

2.224  'Eotw n cuvépmon f(x) = ix +1-A,AeR
e

A) No Bpeite T pkpdtepn T tTov A yia TNV omoia,

woyoe f(x)<0 yw kébe xeR.
1 . , .

B) Av A >1+—= va anodei&ete 6111 cvvapTNoN
e

g(x)=(1-N)x— Xetl givan yynoiog efivovoa.

2.225  ‘Eoto cuvépmon £(x)=x" —In(x), A>0
A) Na Bpeite Tnv pkpdtepn Ty tov Ay Ty
onoia woyvel 611 x> In(x) ya ke x>0

B) No Bpeite v Ty tov A 1o v omoia, To

eldyoto g f maipvel T péYoT TN TOV.

2.226  'Eoto pa cvvapmon f:R >R yu v
omoia woybdet 6t £'(x)>2f(x) xon £(0)=1. Na

e 2 .
anodeilete 6t f(x) > ey k60e x>0 .

2.227  Avnouwvépmon f:R >R sivar
napayoyiown pe £(0)=0 kar f'(x)+£(x)>0 yw

k6P x R, deiére 6T xf(x) >0 yo k60e x 0

2.228 ‘Ecto f dvo gopég mapaymyicyn oto R
pe £(0)=£'(0)=0 ra f"(x)<2x ywxébe xeR.

Agigre omt 3f(1)<1

2.229  Oivocvvaptiocelg f kou g sivor
napayoyioes oto R pe £(0) =g(0) kot ywo kdBe

x eR va woyvovv £'(x)g(x) > £(x)g'(x) ko g(x)>0.
No anodeiéete 0t f(X) = g(x) yio kabe x €[0,400)

Kot f(x) < g(x) v kdbe x € (—o0,0].

2.230 'Eotw n ovvapmon f:R >R, §Vo gopég
napayoyioyn pe f'(x)>f"(x), xeR mov
nopovstdlel yio x, =0 Tomkod axpdTOTO TO f(O) =0.

Na Seiéete ot x(f(x)—f'(x)) >0

2.231  ’Eoto cuvapmon f Svo popéc
napayoyioym oto R pe £(0)=2, £(0)=0, kot

f"(x)+x>0 yia kdfe x eR, deike o11
3

f(x)>2|1-==|, xeR
12

2.232  Aivetaum ovvapmon f(x)=x"e*™ e
x>0, ae (O,+OO) . Na Bpeite v Ty tov o yio v

onoia To péyoto g f maipvel v eldyiotn Tiun tov

2.233  ’Ectw ot cuvopticeig f,g: R — R mov
givan Topoyoyioyleg kot yuo kife x e R oyvovv
f(x)2x+1 xa f(x)e$™ =X —x. Avy C;
dépyetar amod to (0,1) deiEte OTL OL EPUNTOUEVES TOV

Ct xar Cy 010 X, =0 tépvovton kaeta
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KYPTEX-KOIAEY XYNAPTHXELY - YXHMEIA KAMIIHY

2.234  No peleToeTe TIC GUVAPTNGELS OC TPOS TC,

KofAo KoL Ta onpeio KOUmNG.

A) h(x)=x* +§ B) g(x)=3x"—5x°
X

). g(x)zln(x+\/x2+l) A) f(x)=xe™

2.235  No amodeifete 6T M Ypopikh TapdoTact e

f(x)= ln(eX —x), x € IR éyst axpiodc dvo onpeia

Kapmng

2.236  No amodeifete 611 M GLVaPTHON

g(x) =In% x+2xInx+x2 =3 givar KupTti

2.237  Av givor yvootd 611 1) GuvapTHON

f(x)=x"+5ax* +10px° +x*, xeR,a,B eR éyet

Tpio onpeio KOpmNG, va amodeifete OTL a’ > B.

2.238  Aivetoaun ovvapmon f:(0,4+0) >R ya

mv omoia woyvovv f(x)<x kar f'(x)= s

x —f(x)

kabe x>0 . Aei&te 0tin f eivon Kvpn 6TO (0, +oo) .

2.239  Aivetan 611 1) YpagIKy TOPAUGTAGT TNG
cuvépmong f(x)=avx +BInx+px pe a,peR,
éxet onpeto kapmig o A(1,3)

A) No amodeiéete 0Tt a=4 o fp=-1:

B) Bpeite v epantopévn g C; oto onpueio

A xonva amodeitete 0Tt 4x-Inx<x+3, ¥x>1.

2.240 'Eotw novvépmon f:R— R pue mv
wiomra (x* +x+ D" (x)+xef® = 010 kabe x e R

Na deryBei 0Tin C; €yt akpifadg éva onueio kKopmnc.

2.241 Hovvapmon f sivor dHo popéc
nmapayoyicwun oto R . No anodei&ete 611 dgv givar

duvatovn f va €yl 610 X, TOMKO OKPOTATO KO

onpeio Kapmng.

2.242  Na deifete 611 y10k60s aeIR M ypopiky

TOPACTOCT TNG CLVAPTNONG
f(x)=2x* +4ax’ +3(20[2 —é‘ka+5)x2 +ax+1 pe

xeR, dev &el onueia Kopmng.

2.243  'Eotw cuvépmon f:(0,1) > R 1 onoia
givat 000 POpPEC Topay®YioUN Kot 1oYVEL OTL
£2 (x)+(x—4)f(x)+x =0 yokade x(0,1). Na

anodeitete 6t m C; dev el onpeio Kopmng

2.244  'Eoto cvvapmon f pe f” coveyy kou
xt"(x)-np2x=0, xeR.Na deifete 61110

A(0,£(0)) dev pmopei va eivar onpeio kapmig mg C;

2.245 'Ecto cuvépmon f &Ho popég
napoyoyioyn oto R pe £\ oo R f/(x) =0,
vxeR, f'(1)>0 koin cvvapmon
g(x)=f(x)-f(2-x), vxeR. Na Bpeite 15 piles 10
TPOGTHO TG &, To SLUCTAUOTO OV N g Efvar KupTH 1

KO{AN Kot TaL onpEeio KOUTHG TG Cg

2.246 'Eoto cuvdpmon f:[0,+w0) —R n onoio

eivan kvpt pe £(0) =0. Agiéte 6Ly cuvapnon

£
X

givan yviiola av&ovca oto (0, +0).

g(x) =

2.247  Av f(x)=2e™ —x* —}\—22, A\ >0.Na Bpeite

TOV YEOUETPIKO TOTO TWV CNUEIMV KOUTAS TNG

YPaQIKHG Tapdotaong g f, v kébe A (0, +o0)

2.248  Aivetoun cuvépmon f dVo popéc
napoywyiopn oto R kot oydet

f(x)+e'™ =1+ x-x*—e* y1kébe xeR. Na
deiete OTL M YPOPIKN TNG TOPACTOON

A) dev éxel onueio Kapumng

B) €xet éva akpBdg Kpioylo onpeio.
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ANIXOTHTEX
2.249  A) H ovvapmon f eivou Vo popég

mapoyoyion Kot kupt oe Sidotnuo A . Na deifete

OTL Yo K60 Xq,X, €A 15YDEL

f(xl;_x2j£ f(Xl);f(Xz)

(Jensen)

at+p

B) Aciéte bt e 2 1> (ea—l)(ef’—l) Va,peR,

a+p

I') Asi&te ot InTZ,flna-lnﬁ, Va,f e A¢

2250 Av x>0, y>0, a>1xa x+y=1,va

e 1) 1) _ 59
anodeiéete OTL o)0El | X+— | +|y+—| = 1
X y 29

2.251  H ovvapmon f eivor dHo opéc

napayeyiown oto R katwyder ot £7(x) > f(x) ko

£(0)=£'(0)=0. Acikte 6117 f eivor kvpt) ot0 R

2.252  Hovvapmon f sivor mapayoyicym oto

[1,40) pe f yviow avéovoa ko £(1)=0 Asitre 6T

f’(x)(x—l) > f(x) Yo kGOe X € (1,+oo) .

2.253  Hovvapmon f sivor mapayoyicyum oto
[1,+00) ue Topdywyo yvioia avéovco kot f (1) =0.

Agiére 6t f'(x)(x—1) > f(x) Y0 ke x & (1,+).

KANONEXY DE L HOSPITAL
2.259  No vrohoyicete o 6po: lim (Xex) ,
1

lim [xexj , Iim(xe‘X Inx), lim XX

x—0" x—0" x>0 — ouvX
2.260  No vmodoyicets o dpua

In(1-

IimM Iim(ln x+1j lim (e* —xInx)
x—0" X x—0" X X—>+00

1

, . eX . X
2.261  Novmoroyicete ta lim ko lim —
x—0+ X x>0~ 1

eX

2.254  Asifte 611 dev vdpyst cuvaptnon
f:R—>R dote f(x)>0 xon f'(x)<0, ¥xeR

2.255 'Eotw n ovvapmon f:R >R pe

ex—l
f(x) = o xeR.
T+

A) No pekeBeil n cvvdpnon g Tpog ™
povotovia, To Kolla Kot To onueion KOUmng.
B) Noa deryBetl 011 yio k60e x >1 1oy0et

f(Inx)+f'(x—1) < f(x—1) +'(Inx)

2256 AvoraB,yeR, pea<P<y,sivar

dradoyikoi dpot apBunTikng Tpoddov deite 6TL
[3‘3 < faaYY

2.257  Hovvapmon f eivor §Ho popéc
Topoymyioun kol kupt oto R kot n ypagu

nopdotaon g £ mepva amd T apyh TV aEOvev, va

Seibete 0Ty kGBe x R 1oy0eL o1t 3f(x) > 4f [%j

2.258 'Ecto 1 cuvapmon f(x)=e* + x? —x—1
A) No anodeitete 6mn C; déyeton oplovria
EQAMTOUEVT GE €va LOVO onueio e,

B) No Moete Ty eéicoon e* +x2=x+1.

) No omodeitete o € —12x(1-x), ¥xeR

2.262  Na BpeBodv to mapakdrm opio

A)  lim (x—Inx)

X—>+00
1 1 1 X
N lim x[ex —1] A) limx* E) lim (—j
X—>+00 X—>0 x—0"\ X

2.263  Na Bpsite ta a,p R, dote va sivar

B) lin}[lnx In(Inx)]

nopayoyioun 6to X, 1 cvvaptnon

Inx+a-1, x>1
f(x)=< ., ko X, =1.
e +px—p, x<I1
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2.264  No vrmoloyicete Ta TapoKdT® Op10L:

A) Tim AXTXOVX Xln(x_ﬂj
x—0 x(ex _ 1)1“1)( X—>+00 X —

r) lim YX*3 A) lim & F2x*1L
x40 X + 2 x>0 de ™ —x+3

2.265  Amodeifte 611 ivor cuveync | cuvaptnon

xInx
f(x)=1 1-x
-1, x=1

0=<x=1 koo f'(1)=-0,5.

2.266  Novroloyiotei 10 lim(ixqulJ
x-0{ nux X

1—00v(x31n2x)
2.267  Novmoloyicete o lim —
x—0" (x In x)

—X
2.268 NoBpebeito lim e +2x+l

x>0 4e”* —X+3

(3x+1In x)(ex +e % )
2.269  Ynoloyicte to lim
x>+ (x+In x)(eX —e™¥ )

2.270 NoBpeite o lim w
x—+o 2Inx +oov (Inx)

2.271  Noavmohoyicete o lim 2x—npx

x=0" \f1—0ovvx

2.272  Ymoloyiote 10 IXILTJ ((e”‘“ —1)~ In (eX —1))

2.273  NoapBpebeito lim (In(ln(x))—lnx)

2.274  NoBpsite o lim <X2+Inx—ex)

X—>+0

X 2
2275 Avf (x):w Vo VToAoYicETE
X
eV
10 hmf—
X*)OJr e (X)

2.276  Navnoloyicete to  lim

2.277  Na Bpeite 10 lim

X
x—>+0 @¥ _ 92 _x

(Inx—ex)2

X
x>0 g€ -InX

2.278  'Eotw wo cvveyig ouvépmon f:R >R yu

v omoia wyver xf(x)+eM =f(x)nux+e* yia kade

xeR . No Bpeite 1o £(0).

2.279 Eotww f:R—R, cuveyic cuvdptnon, yia
™V omoio 1yvEL (1 - ODvx)f(x) = In(l + x) —X Y

k60 x >-1. Na Bpeite to £(0).

2.280  Aivetoaun ouvapmon R 2R §v0 gopéc
napoyoyion oto R . Av yia kdbe XeR woydet

o £ ) =26 (x+2h) + £(x)

lim 2 =24x—-8 ko n

epomropévn g Cy oto onueio M (1, f(1)) éxe

egicmon y=5x—-8, va Bpeite tov tomo mg f

xInx+ax-p, x>0
2281 Av f(x)= 1 , x=0 PBpeite ta
1
exIn(—x)+a, x=<0

a,peR doten f va eivon cvveyng oto x, =0

2.282  Na Bpedodv ot mpayporticoi apduoi a,B,y

ae* +PBe * +y _1

wote lim 3

x—0" X

2.283  Nao Bpsite Tic Tuég tov A eR - dote va eivon

e 4 x+1, x<1

cuveyfg M GLVEPTNOY f(x)={ Pyad xsl

2.284 Navrohoyicete Tig Tipég tov a,pe R dote

lim In(x+1)+ax+px® 1
x—0 X 2
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AXYMIITQTEY

2.285  Na Bpeite TiC 0GOUNTOTES TOV YPOPIKOV

: , In(1+ x)
TOPAcTAcEDV TV cuvaptioeav f(X) = 1o
—€
1 XX
il , >0
f(x) = Inx , k(x)=xeX, f(x)=1 e -1 A
x—1
0 ,x=0
h(x)=e*2, ?\(X)=x—ln(ex+1), :

2.286 Ectw otcvvaptiiceg f,g:(0,+0) >R pe
g(x)=f(x)+x+In(x+1)-Inx ywxk4be x>0.Avn
evbeio y=x+3 sivar aovopmtom g Cyoto +0, va

Bpeite v acvpmte mg C, 670 +00.

2.287  'Eotw n ovvapmon f:R - R ko g ue
g(x)= xf(e’x ) Avn y=2x+1 gpbnretor mg C;

oto 0, va Bpeite myv acvpntom mg C, 010 +00.

2.288 'Eotw cuvépmon f:R - R, tét010 dote

2
lim f(x)qp(ljzl kot lim X)=x" _
X

X—>+00 x—+0  Inx+x

Amodei&te 6TiM y=X+2 givon mAdylo acOUTTOTN TG

YPOOIKAG Tapdotoong g f 610 +oo

2.289  NaBpeite 1o a,B,y e R dote n ypopikn

(a-1)x* +PBx+5

vou £YEL
3x+y X

nopdotaon mg f pe f(x)=
®G ACOUTTOTEG TIG gVOeleg X=—2 Kt y=3.
2.290 No anodeitete 6un y =2x—21In2 givor

ACOUTTMT TNG YPOPIKNG TAPACGTACNS NG

f(x) =2ln(ex +1)—2ln2

2.291  Aivetoun 611 cuvéptnon f pe

f(x) = 2; €XEL KOTOKOPVPEG ACVUTTOTES TIG
X~ +ax+p

evfeieg x =3 xar x=5. Na Bpebodv o1 tpayuatikoi a

Kot B kon va amodetytel 6tin gvbeion y =0 eivan

acvopuntot ™G C; 6T0 +0.

2.292  ’Ectw ovvaptnon f:(0,+0) > Ry mv

omoia woyder e <xf(x) <1 ynkahe x>0 . Na

deifete 6TL 0 GEovag x'x etvat aocvpmtot ™G C; .

2.293  Asifte 6111 YpaQIKn TOPAGTOOT THG

f(x) =npxlnx, x>0 Jev éxel acvpunTOTES.

2.294  Avn ypogy mapéotaon thg cuvéptnong f
£XEL ACOUTTOTN GTO +oo TNV gVBeia y =2x+3.

X

f(x) —nux—x%e”

Bpeite to lim 1
T (x)—2x2 —Inx+x°np -
X

2.295  Ta ™ cvvéptnon f :(0,+00) — R 1oyet 61
X2 f'(x)==f (X) yiexébe x>0 xon f(l)=e.Na
Bpeite Tov Tomo g T xou T acdumtwreg g
YPAPIKNG TNS TAPAGTAGTG

2.296  Na Bpsite Tic Tyég TV a,p e R dote va

1
givar lim (2xe * —ax+2B)=0
X—>—0

2.297  Na Bpsite Tic Tyég tov a,pe R dote va

. 1
givon |Im(x+——ax—[3 =2
X—0 X

2.298  Na Bpsite TIC 0COUTTOTES TG GUVAPTNONG

f , mov evar cuveyns oto R—{0} Kot yia ke

3
xe R—{0} 1oybder 6T 2X+§g f(X)SZXJ)r(—?XJrl
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MEAETH XYNAPTHXHXY

2.299  No peAeTHOETE KOL VO TAPAGTHCETE YPOPIKA TIC GUVOPTHGELS

A) f(x):ln—x B) f(x)= "1

. = D) f()=In(x*+1),

2.300 No peleToeTE KOl VO TAPOGTAGETE YPOPIKA TIC GUVAPTHGELS

A) F(X) =¥ +1-x B) f(x)=npx+x, x €[, 1] ) f(x)=x>-12x

2.301  No peletioets Kol Vo TAPAGTHCETE YPOPIKA TIC GUVAPTHCELG

_11 _ 2 . 2x
A F)=2-— B) f(x)=In(x"+1)-x I f(x)_x2+1 ,
2.302  No peleTHOETE KO VO TAPUGTAGETE YPOPIKA TIC GUVAPTHGELS
Inx, x>1 X
A) f(x)= ’ B =e*(x* - N f(x)=x*, A) f(x)=
R R R R R R e

2.303 TIPOBAHMATA

2.304  Av M 10 onpeio Tov Swrypaupatog g f
pe f(x)=xInx—Ax+3 mov avricToLel 610 TOMIKS

™G ehdyioto, va Bpebei n andotacn OM dtav o

puOuog petafoing tov OM @g mpog A yiver unodév.

2.305 e 0phokavovikd GUGTNO GUVIETAYHEVMY
Ocwpodpe opboydvio tpiyovo ABIT pe A =90°, y1a t0
omoio oyvovuv ta e&ng. H kopven T' €xet
GUVTETUYUEVEG (—4,0) , N Kopup1| A glvar 610
Saompo [0,4] tov dEova X'x xkoum kopve B

glvat onpueio g mapaPfoing Yy =4x— x2 . To moto! TN
TV cuvtetaypévaov tov B 1o gpfadod tov tprydvon

ABT yivetan péyioro ;

2.306  To 6uvohikod KOGTOG X LOVAS®V £VOG
TpoidvTog etvan K(x)=30x>—1000x —50 ain
ovvoliky siompaén E(x)=2x3—60x%+200x+100 ot
YA80eg evpm. No Bpebel 0 ap1Oudg TV povadwy Tov
TPo1dVTog oL TIpEnel va Tapaybel dote va Eyovpe
Betikd pubud petafoing Tov k€SS (Kepdopopa
emyeipnon).

2.307  Aivetan 1cookeréc Tpiyovo ABT pe
(AB)=(AT')=1 cm. Na Bpebei o prog g Tpitng
TAEVPAG £T0L MOTE TO gUPadd Tov TPiywVO Vo yiveTal

Léyioto.

2.308  Mia etarpeio avToKIVATOV EKTIHG OTL PTopei
va tovAneel 2000 avtokivito Tov PAva, av 1 T
T®ANGN Tov k@b avtokvitov ivar 5000 € . 'Eyet
emiong vroloyicel 6Tt yio KGOe peimwon g TiUng Kotd
500 € to éva, ot TwANces avéavovrtor kord 1000
avtokivnto tov pva. H avénon tov toincemv Adym
pelmong g TG elvan availoyn g Helmong avTig.
Av 1 TR €VOG OLTOKIVATOL dEV UTOPEL va. givat
pkpdtepn and 2000 € . TIdco avtokivita TpEnEL v

TOVANGEL M €TOPEiD, DOTE VA £YEL TAL LEYIOTA £6000L;

2.309  H ovvapmon mov pag divet 1o képSog oG

n(t+1

emyeipnong eivar: P(t) = (—+2) , 1>0. Na Bpeirte:
(t+1)

A) TNV XPOVIKN GTIYUT, KATA TNV 0moio 1

emyeipnon Ba tapovcidoet PEYIGTO KEPSOG.

B) TO PEYIOTO KEPDOG TG EMYEIPNONG.
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2.310  'Eva tovpiotikd ypagsio opyavdvel
ekdpolég pe Aeopopeia. Kabe Aewpopeio £xst 70
Béoeic. Opiletar ot yio vo yivel 1 ekdpoun ypetdlovtot
tovAdytotov 30 cuppetoyég kot tote 1 TN opiletan
ota 30 € yur kdBe dropo. o va avénoet tig
GUUUETOYEG TO Ypapeio KAveL g £ENG mpoopopd. «Ia
Kka0e emPan emmréov tov 30, Oa perdver katd 30
Aemtd TV ypéwon Kabe emiPatny.

A) IToto to TAn00oc¢ TV emmAéov emPatdv Kabe
Aew@opeiov mov peylotonotel ta £60d0a;

B) ITowa To péylota £c0da Tov ypagpeiov amno

ka0e Aewpopeio;

2.311  Eva goptnyo Stavdet kadnuepve 100 km
pe otofepn tayvtta X km/h . Ta kadoa kootilovv
N
0,8 € 1o Aitpo Kot KatavaidvovTar pe puoud 2 +m
It/h. Ta vadrowra €0da Tov PopTnyov eivar 9 €/dpa
A) VoL EKQPAGETE TO KOGTOG TNG O10dPOUNG
OLTNG WG GLVAPTNON TNG TAXVTNTAS X,
B) va Bpeite TNV ToOTNTO TOV TPENEL VO EXEL
TO QOPTNYO , doTE TO. E£004 TOL VO, €lvat To EAGYIOTO,

I oo gival to eEMdytoTo avTd £0d0;

2.312  Aivetoun evbsia Y =—2X—3. No Bpsite 10
onpeio g evbeiag avtng T 0Toi0 AMEYEL OO TO

onpeio A(9,4) T pkpoTepN duvar andoTac).

2.313  To éOpoiospa dHo apdumv sivar 82. Na
Bpeite ™ péytotn T mov pmopel va whpel To

Ywouevo TovG.

2.314  No Bpeite 300 Betikove apOpove pe
ywoépevo 16, tov onoiov to adpoiopa va givol

eldyoTo.

2.315  Ar’ 6ho ta opBoydvia pe epPodsd 64m?

TO10 €ivon EKEIVO TOV EYEL TN IKPOTEPT) TEPIUETPO.

2.316  And 6ia to opBoydvio pe mepipetpo 24 cm

va Bpeite exeivo mov £xel 10 peyoldtepo epfado.

2.317  Atvetaun mopaBort Y = x2. Na Bpedei 10

TANcLEcTePo onpeio g mapafoing oty gvbeia

y=3x-5

2.318 M etarpeio koTookevdlet KLAVSPIKA
peTaAAKd doyeia pe OYKo 100cm® Na Bpeite 10 Vyog
v Kot TV oktiva R tov doyeiov £t01 dOTE TO KOGTOG

KOTAOKEVTG TOVG VAL VAl To PKpOTEPO dLUVOTO.

2.319  ®élovpe va Tomdoovpe oelideg epPadod

384cm? étot dote Ta neplBdpio Tov KEWEVOD va eivart
3cm wdvo ko kKaTe kot 2cm g€ Kot aploTtepd.
[Moteg dwaotdoelg Tpénet va £xel Kabe gerida, MOTE TO
Kelevo va KataAapBavet To peyaAdtepo suvatod ydpo

™G GeAidaG;

2.320  Na Bpeite mv e€icmon ¢ £vbeiog ToL

dépyetar amod to onpeio (3,4) Kot oynpoartifet pe Toug

nuaéoveg Ox kot Oy 1piyovo ghayiotov epPadod.

2.321 e 0pBokavovikd GHGTIA GUVIETOYUEVMY
Bewpodpe opboydvio tpiyovo ABI pe A =90°, yio 10
omoio wyvouv ta e&ng. H kopoen I' €yet
GUVTETOYULEVES (—4,0) , N Kopven A gival oto
ddotnua [0,4] tov d€ova X'x kot Kopven B eivar
onpeio g mapoaPoric Y =4x—x> . I woto Ty Tov
CLVTETAYUEVOV TOL B 10 ufadd tov tprydvov ABI

yiveton péyoto ;

2.322  Aivetan 1cookeréc Tpiyovo ABT pe
(AB)=(AI)=1 cm. No Bpebei to pirog g tpitng
TAEVPAG £T0L MGTE TO EUPadO TOV TPiYVOL VA YiveTOL

péyoto.

2.323  Na Bpsite 500 Oetikovg apOpove pe
ywoépevo 16, tov onoiov to dBpoicpa va givol

eAdyLoTO.

2.324  An’ 6)ota opBoydvia pe epPoado 64m?

mo1o etvon ekelvo mov Eyel T pIKPOTEPT TEPIUETPO.
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2.325  And 6o to opBoydvio pe mepipetpo 24 €m

va PBpetite exetvo mov €yet 1o peyardtepo epfado.

2.326  'Evag minfuopdc pucpoPiov P
petafdAletal cuvapTioEL Tov xpovov t (og dpeg)
obpgwva pe tov oo P(t)=10°-5-107 (1+t)_l
A) Noa Bpeite Tov apyiko ypdvo apdpod
pipoBiov (t=0)

B) Na Bpeite Tov apBud tov pikpoPiov 6tav
t=9 opec
A) Noa Bpeite 10 pOud petaforng Tov

TANOLo OV TV LKPORi®V ¢ TPOG TO XPOVO, 0TV

t=9 opec

2.327 M etarpeio Sadétet 20000 € yio vor
neplPpaset éva okonedo oynpatog opboymviov.H
mAevpd AB mpoKELTOL VO KOTOOKELOOTEL 0TO DAIKO TOV
kooTilel 6 €/m kot ot Thevpéc AA kot BT and vikd
mov kootilel 5 €/m. Ztnv mhevpd I'A 6o
KOTAOKEVOOTEL VOGS TOlY0G TOL 0moiov T0 KOGTOG Bar
avérBet oe 4000 €.Na Bpeite Tic dSt00TACELG TOL

0KOTEDOV MOTE VAL £XEL TO PEYOAVTEPO EUPODO.

2.328  Aivetaun ocvvéptnon f pe

f(x)==Inxl oo
X

a) No peletnoete T ocovaptnon f ¢ mpog ™
povotovia Kol to akpdTaTa.

B) Avn tetunpévn tov onpeiov M(x, f (x))
petafdrieton pe puud 1 pu/ sec, va PBpeite to
pvud petaPorng tov gpPfadov E(t) Tov tprydvov

AOB, 6700 A(x,0), O(0,0), B(0, f (x))’ -

YPOVIKT] GTLYUN Y ot v omoia givar X(to)=4

2.329  Xenuokho Swopétpov 2R v syypagsi
tpaméCio pe Phon v didpetpo kot va Exel LEYLoTo

eupadov.

2.330  "Evag tyBvokodlepyntic mpe ddela vo
xpnoonomoetl pio BaAdooio TEPLOYN GYNLATOS
opBoymviov v omoia Ba meprppdlet e diytv pPrKovg
600 pétpov. Movo ot tpelg amd Tig TE66EPIG TAEVPES
TPOKELTAL VO TEPLPPUYTOVV pe diyTL, OTMG PaiveTat
GTO GYNLLOL.

A) No amodeifete 0110 epPadov E(x) g
Boldociog meployng mov Ba xpnoomondei diveton
a6 tov tomo E(x)= —2x? +600x (vmoBéTovpe 6TL
0<x<300).

B) Noa vroloyicete TV TIUN TOV X £T61L OOTE
10 euPadov E(x) g meproxfig va yiver péyoto.

I Noa vroloyicete T HEYIOTN TIUN TOV

eupadov.

X E(x) X

LS
0KTI
2.331  Aivetan opby yovia XOy kot to gv0dypopipo

e AB pikovg 10 m tov omoiov ta dkpa A kot

B oMoBaivouv mdve otig mAgvpég Oy ko OX

avtiotoyo. To onueio B wweitar pe toyvnta

m . , . .
u= ZE Kot 1 B€om tov otov GEova OX diverar amd

mv cuvépmon S(t)=ut, t€[0,5] 6mov t o xpdvog
o€ sec.

A) Noa Bpebei 1o eufodd E (t) TOV TPLYDOVOL

OAB g cuvaptnon tov t

B) ITotog givat o puOpdg petaPoing tov E (t)

™ oTiypun Kotd tnv onoia o pixog OA eivar 6 m;
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2.332  Aiverau n cwvapmon f(x) = ax® +Bx* +12x, émov a,B € R, 1 omofa mapovsidilel Tomikd eAdioTo 6To

X, =2 Kkaim epomtopevn e oto onueto A(1,£(1)) dépyetar omé to (3,5).

A) No Bpeite Tig Tipég v a, B € R kat to odvoro Tipdv mg f .
B) Na Bpeite o mhiBog tov piov mg eéiowong f(x)=0.
I) Na Seibete onin e&iowon f(x)=2004 éxet povo pia Avon.
A) No Bpebodv T, lim @ lim m, KeZ

x—+o0 yK x——00 xK

2.333  ’Eotw ovvapmon f mapoyoyicun oto R oty omoia 1oydovy :

) f(-1)=0

. f(x) =3f' (x) -2x+1 v k60e mpaypotikd opBud X
x+1

A Aeitte om f(x)=3e 3 -2x-5,xeR

, ’ , ) r -1
Agi&te otin T avriotpépeton kan va opicete v (7)™ .

T. No A0ei n e&icmon : f(eX2 + 1)=f(x2 + 2) oo R

A. IMa woteg Tég Tov Tpoypotikod apdpov o n egicoon (f ')'1(x) + 1 =(n(ax) &yet akpPog pa pila;

2.334 ‘'Eoto novvapmon f(x) —Inx—ZT+a pe x>0. Avyw kade x>0 eivor f(x) =0 tote
X

A) va anodeifete 61 a=—1, B)  voAboete Ty skicowon x¥ =e* !, x>0
1
I va Moete v avicoon In(2x? +2)— >In(x*+3)-
( ) x> +3 ( ) 2x% +2

2.335  ©cwpodue ™ cuvapmon f ywo v onoia wybder '(x)= 10 4 2 g i0e x e (0,+0) Ko
£(0)=0. Na omodeitete otu:
A) H f dev mopovoidlel axpdtato o€ Kavéve oTUEI0 TOV SIUCTHATOG (0,+00) .
B) To Bedpnpa tov Rolle dev epappoletar og kavéva SAGTNULA TG LOPONG [O,XO] .
, , , 3eX +x° )
) O tomog g ouvépmong f eivan f(x)=In———— yw ke x €[0,+o0)
A) H f 3ev éyer oprldvrieg ocOunTmTEG.
, 3e+1 , , ,
E) H evleia () : y=— e13 x+1 eivor kaBetn oV epomropévn g C; oto x, =1
e+
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2.336  Aivetarn ovvapmon f(x)=x-A—-Inx, A eR

A) Na Bpeite ta axpdtora g f B) No anodeigete 611 Inx < X v kéfe x>0
e
I) No anodeifete 6Tt lim f(x) =400 kou lim f(x) =400
x—0" X—>+00
A) Na Bpeite yio 116 S1dpopeg Tinég tov A € R 10 tAnBog tov pilldv g e&icmong xel =

2.337  Aivetaun cvvaptnon f(x) = ln(ij 241 e a0

a/ a
x x
A) No Bpeite 0 mpdonpo g f . B)  NaXoete v e&icoon e—=e9 yia k4bs a>0
a
o x ) _ Px . o
N Avwoyder 6t In| — [<——P yurkéBe x>0, vo amodei&ete 0Tt P=1.
a a

2.338  *Eoto cuvdptnon f, mapoyoyiciun oto R, mov wavomotet Tic oyéoelg f(x)—eff(x) =x-1, xeR km

£(0)=0
A. Na ekppdoste v f covaptiost g £ kot va deiete dtinf eivon dbo popéc napaywyiciun oto R
B. No anodeifete 6t §< f(x) <xf'(x) <x, yio ke x>0.

. Na Bpeite Tnv mAdylo achuntm TG YPAEIKiG Tapdotaong g f 610 +oo .

2.339  *’Ecto cuvapmnon g:(0,+0) — R mopoyeyioyn oto (0,+0) pe, g(1)=-2-\, g'(1)=-8,
2 1 .

g(X)+Ax+4<= ku g(x)2—4—6x+4— 1o k6Be x>0
X X

A) Noa Bpeite Tov apBud A

. . , . g(x)+npx+4
B) Noa Bpeite v nAdylo aoOuTTOT TNG Cg 0TO +00 K01 Vo, voAoyicete To lim 5
x>0 Xg (x)+6x° +1nx

2.340  Aivetou n mapayoyiciun cvvépmon f: IR — IR yia v omoio ioydet : ™) L f (x)=x+1 ya k60e

X € IR «ou €yel ovvoro Tipmv 10 R .

A. Na peletioete v f ¢ Tpog ) povotovia kat vo. opicete v f -1 Movéddeg 4
B. Noa d¢iete o1 T (O) =0 kot vo Bpette v epantopévn g C; oto onpeio g M(O, f (O))
r. No peretoete v f g Tpog ) kuptdTTA KOt VoL dgiete 0TL 2f (X) <x,ywkdbe x € IR
-1 afeé
A. Na amodeitete 6t vmapyet apidpog & € (0,2), dote £(&) = %
E) Noa Bpeite To kowd onueio tov f kot £ xouva amodeiEETE OTL TO YIVOLEVO TV GUVIEAEGTAV d1evBuveTg

. . . -1 . . ,
TOV EPATTOUEVOV OTIG YPaPIKEG Tapactdoels Tov f xou £ ot onueia Tovg pe tetpunuéveg X ko f(X) avticToy ,

1000TOL [LE €Val Nwordmovrog
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2.341 ‘'Eotw cuvdpmon f opiopévn kar 590 gopic mapay®yiciun 6to (—oo,4) ywoL TV omoia toyvovV:
e = 3f'(x)f"(x) yaxdde x<4,f'(x)# 0y kabe x <4 ka £(1)=0, f'(1)=1
A) Nao deifete 0nun f givar yvnoing avéovco 6o (—00,4) , va. Bpeite to mpdonpo g f ko va anodeifete 6t

C; tépvertov x'x oe éva povo onpeio.

B) Na 8eigete om 3f"(x) = (f'(x))2 kar 0t C; otpéget ta koiha Gve oto (—0,4)

) No amodeifete 6T vIAPYEL povadikog X, €(0,1) dote f(xg)=-xof'(xy) (3)

A) Na Bpeite tov tomo g f yio x<4

E) No amodeifete 6T n eicoon f(x)=k éxel povady Moon oto (—0,4) yo kGbe x € R
1) Noa Bpeite v katoxkopven acdurtot g f .

Z) No oyedidoete ) ypopikn topdotacn g f .

2.342  Hovvépmon f eivor tapayoyicwn oto R pe f(x)#0 yia kébe xeR.

A) Na Bpeite ™y mapdywoyo mg cvvapmong g(x)= |f(x)|

B) Av emmhéov eivar 0<f(x) =1 yiokade xR xar f(1)=e, £'(1)=1 tore:

) Na Bpeite ™y mapdywyo mg cvvaptmong g(x) = |ln(f(x))|

B) va Bpeite v e&icmon g eQUMTOUEVIG TNG YPAPIKTG TOPAOTAGTG TG SUVapTNONG &(X) = |1n(f(x))| oT0

onueio tng pe teTpnpévn xg =1

2.343  ’'Eotw n ovvapmon f:R — R 1 onoia givan £xet ouveyn dedtepn mapdyoyo oto IR .

Av 1oy0el 6T %Iing) 2£(x=3h) - 509 +3(x+2h) _ 6—8 kot lim (f (x)-V4x> + 9) =2004, vo deifete 611
—

h2 X X—>+0
n 4

A) t'"(x)=—=

X
B) nevbeia y =2x+2004 sivar Théyo acdpntot mg C; 610 +00

2 .
I) f(x)==+2x+2004 yw k6be x € (0,+0)

X
2.344  ** Afvetau cuvdpmon f:R — R yia mv omoia yvepiovpe 6t £(0) =0 xar £'(x) = ﬁ Y100 KGO

xX)+

xeR.
A. No anodei&ete 611 1 cuvaptnon h(x) = f3(x) +f(x)—x, xeIR &ivar otabepn.
B) Na anodei&ete 0tin f givon koidn oto [O, +oo)
I No Bpeite v epantopévn g ypoeikng tapdotacng e f oto x, =0
A) No arodei&ete 0Tt lim @ =0

X—>+00 X3
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2.345  **H cvvaptnon f eivar opiopévn kon tapayeyioyn oto (0,+00) katwoyder ot £(£'(x))+£(x) =0 yuo k60e
x>0 . Na amodei&ete otU:

A) nfevan1-1 B)  f'(f(x))=x ywxébe x>0 ) av £(1)=1 tote f(x)=Inx.

2.346  'Eotw f ovveyis oto [a,B], mapaywyioym oto (a,B) pe f(a)=a, f(B)=p

A) No Seitete dnrvnapyer § e (a,P) téroro dote £/(§)=1
B) Na 8eitete ot vmapyovv §;,8, €(a,P) pe & #&, 601 dote 2f'(&;)+1(§,) =3
) No Seiégte 6T vndpyer x, € (a,B) tét010 Dote f(x, )= % .
’ 7 r e r ’ 1 2
A) Av f'(x)#0 yukafe x € (a,p) tote veapyovv X, %, €(a,B) pe x; # x, 1010 OGOTE + =3

£'(x1)  £'(x2)

2.347  *'Eotw cuvapmon f n onoia eivar cuveyng 6to [OL, B] TOPUYOYIGIUN GTO ((X,B) K0l KUPTY GTO [OL,B] . Av

f(o) <f(B) vo amodeilere otu:

A) vrdpyel X, € (a,B) tétowo dote: f(x,)= —f(a); f@)

B) VRAPYOVY X E(OL [3) Kot X E(OL B) ue X, # X, 1610100 OOTE: 1 + 1 =9. p-a
B ) Tla) Bt

) 10 X, TOL (A) epwtnpatog Ppioketal mAnciéotepa oto B om’ 6T1 610 O .

2.348  Aivetorm cuvéptnon f dVo popég mupaywyiciun oto [1, e] pe f (1) =2, f (e) =e+1 kot cvvoro TIH®OV TO

[—1, 4] . No amodei&ete 0Tt :

Aa) Yrépyoov X;,X, €(1,e) pe x, # x, dote f'(x,)=1(x,)=0

B) Yrépye & € (1,e) dote £7(£)=0

%) Yropyer X, < (1,e) dote f(x,)(f'(x,) -4 (x,)) =%,

Ba) H evBeia ¥ = —x + e+ 2 téuvel ) ypoaekn mapdotacn g f o€ éva TOLAGYIOTOV ONUEID e TETUNWEVT GTO
(Le)

B) Yrépyoov &,&, € (L,€) pe & =&, dote va woyde on (&) (&) =1

2.349 M ovvapmon f eivor opiopévn kot Vo popéc mapaywyiciun 6to R kot yio kdde x € R 1oydst:
f2(3x + 1)+ 4 < 4f(2x* + x + 1) . Na amodeifete To €€/
Yrdpyet éva tovddyiotov & e (1,4)této10 wote: f'(E)=0

H ocvvapmmon f dev avtiotpépeton

1) =14

> = @ >

H e&icwon f'(x) = 0 éyer o tovAdyiotov pika oto R
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2.350  "Evo ohpa kiveitor otov GEova XX Kot 1) 0o tov Sivetan arnd m cvvapmon x(t)=t> —6t> +9t—4 6mov t

glvat 0 ypovog oe sec . Na Ppeite:

A) nov Ppioketal Kot mpog oo Kotevbvveon Kiveital To cmdpa T ypoviky oty t, =0
)] TOLEG POVIKES OTLYLEG TO oD aAAdlel katevBuvon,

A) woGEg Popég aANALEL 1| KaTevBuVeT TG Kiviong

E) OO, YPOVIKT OTIYUT| OEV EMLTAYVVETOL TO GO0

AXKHZEIX ATIO AIAT2NIXMATA (01 enopeveg aoknoeig YooV ovAeyei anod d1ay@viouata mov YooV
onpooievtei 0to AIAAIKTYO. I'ta moAég amo avtég £xoov yabei o1 akpifeig ayyég. Omov vmapyoov
avagpépovtal oty avaptioy. Ilapaxalovue 6o10¢/a avronioel AokyoN THS 0T0IAG YV@PILeL THY TNYH va TO
YV®@OTOmo1j0€l 0T0 papagrigorakism@gmail.com ka1 Oa yiver 1 mpooBiky o€ exopevy avaptyoy)

2
2.351  Aivetarn cuveyfig ouvéptnon fpe f(x) = {X Inx, x>0

k , x=0
A. No arodei&ete 011 kK =0
B. i) Na Bpeite v mapdyoyo mg f.
i) No peremoete v cvvaptnon f og mpog v povotovia ko ta axpoTaTOL.
r. Noa Bpeite Ta Swwothpata oo omoio 1 T eivon kupt 1 KoiAn Kot va €eTdoeTe OV TAPOLOLALEL KOUT.
A. No anodei&ete O6T1 ylo ke x > 1 1oyvet : fx+1)-flx) >1+Inx>.
b4
. f 1) f
E. No vroAoyicete 1o 6plo : lim (X—+2) - EQ) “MUX
X—>+00 (X + 1) X

1. Na anodei&ete 6t1 2f(1+ h) < f(1+2h) , 6mov h >0 . Nwordmovrog

2.352  Eoto f: [a, B] — R 8V0 gopéc mapaywyiciun ue f”(X) >0 yokdbe x e [a,[}] .

A. Na amodeitete o f (a hl Bj < f(a)+F(B)
2 2
B. "Foto te [a, [3] xon E (t) 70 euPaddv Tov ywpiov mov mepuckeietar amo v Cy , v epamtopévn mg Cy

oto onpeio g pe tetunuévn t kon 16 evbeieg X =a, X=P . Na Bpeite yio mowr Tiun tov t 10 E (t) yiveton gldyyioto.
I. YroBétovpe 6Tyt tov pe(a, B) wyoete f'(p)=0 ware f(p)>0

Agitre ot f(X)>0 yok60e xe[a,p] .

2.353  ’Eoto n ovvdptnon f :[0,+0) = R 8V0 popéc mopaymyicium pe
e f ”( X) >0 vy xdbe xe[0,40) "Eyet opildvtio acopntmtn tov dEova X'X.

No anodeiéete ot

1. f(x)-f(x=1) < f(x)<f(x+1)—f(x) yiakade x>1

2. lim f'(x)=0 3. f'(x) <0 ywkébe x>0.
X—>+00

4, f(x)>0 ywxébe x>0 .
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2.354  Aiveton n cvveypig cuvdpmon f: R — R y10 v onoia wydovv:
f2(X)=X6YlaKd98 xeR «xa f(-2)<0<f(2)

3

A. No anodeitete 6m f(x)=x",x e R

Na amodeiete 0T 1 T avtiotpépetan kon va Bpeite ) cvvapton -1

r. Noa anodeiEete Ot

o) N epantopévn mg Cyoto onpueio M(oc, f ((x)) pe o = 0€yer pem Cyror GALo koo onpeio, o N.

B) n kAlon g C; oto onueio N eivon tetpamidoia g kiiong mg C; oto M

A. "Eva onueio X (x, y) ue x > Oxweitol ot Ypo@iky Tapdctaon e cuvaptnong (X) = x> kot éot0 A n

nwpoPorn tov X otov a&ova X X. To onpueio A amopakpovetat and v apyf Tov a&ovav 0(0,0) e puduod lcr% .Tn

XPOVIKY oTiypn] ty mov 1 teTunuévn tov X eivan 2 va Bpeite to pubuo petafoins.
o) ™mg andotaong AX
B) g yoviag ZOA Agbdvtiog

2
2.355  Aivetou n ovveynig cuvaptnon fue f (X) = {X Inx, X>OO
o , X=

A. Noa anodeitete 611 o =0

Noa Bpeite v mapdyoyo g £

I. Noa peketnoete ™ ovvaptmon f og Tpog tn povotovia Kot ta akpdTaTa
) f(x+1)-f(x) 5
A. Na anodei&ete 0tL yio ke x >1 woyvel: ——————~>1+1nx
b4

. f (X + 1) f (X)
E. Na vrohoyioete 1o 6pro lim — = | cLV3X KoA\éyo Abnvav
X—>+00 (X + 1) X

2.356  @swpodpe emiong g cvvapton G : (2, +oo) — R mov givon pia mapdyovsa tng cuvaptnong

f(x)-2

g(x)= 5 x>2  No anodeifete 6t

A. f’ (2) = 0 kabag emiong 6111 cuvapton f mopovoidlet eldyioto oT0 X = 2

B. H cuvépmon G &ivar yvnoiog adéovoa oto (2,+0)

r. No Mboete TV skicoon G(SX + 2) + G(2X + 2) = G(ex + 2) + G(zo 16* + 2)

A. H cuvépmon G eivat kupti

E. Yrapyer & € (3,4) tétoo Gote (2&2 —11&+ 14)G(E_,) = (gg —7E+ 12)(2 -£(2))

KoAAéyio Abnvov
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2.357  Aiveton cuveyig cuvaptnon f: R — R yio v onoia wydet X - f(x)+ 3npux = X% yokéfe x € R

3npx
X — ,avx =0
A. No Seiéete ont f(x) = X .
-3 , av x=0
B. Na vroroyicete to lim f(x)
X—>+00
I. Na deiéete 6T M e&lowon f(X) =e ™ gyel pio TovAdyiotov Oetuct) pilar . Apacakelo
. , 2x
2.358  Aivetawn cuvépmon f(x) = ,xeR
S 2
x“+1
A. Noa amodeiEete OTL VRAPYEL L0 TOVAGYIOTOV EPATTOUEVT TNG YPUPIKNG Tapdotaons s £ 1 omola diépyetan
amod To onueio A(l, 0)
B. OcPOVILE GVVEYN GLVAPTNOTN g YO TNV OToio, IGYVEL : |g(X) +3x — 2| < |f (x)| yw ke x € R

a. Amodeilte 0Tim gvbeia vy =—-3xX+2 eivor aGOUTTOTN TNG YPOPIKIG TOPAOTACNG TG g OTO +0©

g(x) | s8(x) 2 -
B. Na vmoAoyicete o Opila:  lim ST 4S5 kot lim g(x) x

X—>+00 X x)+1 X—>+00
X

Apcdakelo

2.359  Aivetoin cuvéptnon f pe tomo f (X) =2Inx+x° 1.
A. Na anodei&ete 0t1 opiletar n avtictpoen cuvaptnon f 1 xava Bpeite 0 medio optopov TG
Na Bpeite T1g acOpTTOTEG TNG YPAPIKNG TapdoTacns g f

2
I. Av a,p>0 ko (%J — 0B vy amodeitete ot a=p

A. No 0modei&ete OTL 01 YPUPIKEG TOPAGTAGELS TV cuvaptioemv g, h pe tomovg g (X) =2Inx ko
h (X) = 1-X° téuvovron o€ £va povo onpeio kar 6 cuvérewn va Ppeite Tig efiomoelg Tov epantopivey Tov Cy kot

Cy, oto onueio owto.

%2 +ax +B, X >2
4x+2-2, -2<x<2

Topayoyioyn 6to X = 2ko K mpoypotikdg apopdg

2.360  Aivovror ot suvaptioeig f(x) = { kot g(x)=Inx+x,6movn f eivor

A. No orodei&ete 011 a=—-3 ko =8

B. Noa Bpeite ™V TIUN TOL TPAYHOTIKOD APBHOD K OCTE 1) EPOTTOUEVN TNG YPAPIKNG Topdotacng g f oto
A(2, f (2)) VO EQUTMTETOAL TNG YPAPIKTG TAPAGTAONG TG &

r Na Bpeite —epocov vdpyet - v e€icmon ™G eQAmTOLEVNC TNS YPOUPIKTS Tapdotacns ¢ f mov diépyetan

amod to onueio T (O, 7) Kot el apynTiky KAom.

http.//users.sch.gr/mipapagr



I Aukelov =MabBnuotikd [MpooavaToAiguov 65

2.361  Aiveton n mapayeyicwm cvvapmon f: R — R yio v omoia 1oydet

g%[f@ + tQ)} ~1 {%w —4
A. Na aodeiete 0TL 1] eQOmTONEVT TNG YPAPIKNC Tapdotacng tng T oto onueio A(l, f (1)) éxel e&iomon
(er):y=2x-1
B. ‘Eoto d =ME 6mov M onpeio mov kwveiton oty epamtopévn (£, ) kar £(0,1).

No amodeitete 011 Kabmdg o M d1épyetat and To onpeio A, o puOuds petaforng g teTunuévng tov M og mtpog t ivar
ioog pe 1o puOpod petaPodng tng amdotoong d.

I. ‘Ecto n mapayoyiown cvvéptnon g: R — R ya v onoia woydet
g(f(x) +x) +g(2x) =5x"Inx + 6 y0 k60 X >0
lo) Noa amodei&ete 6TL 1 EQATTOUEVIG TG YPAPIKNG TapAcTACNG TG g 6T0 onueio B (2, g (2)) oynpatilet pe

TOVG GEOVES X X Kat Y'Y 1000KEAES TPiyVO

f(x-1 -7
IB) Noa Bpeite 0 lim (X ) " xg(x)

x—2 x -2

2.362  Aivovtal ot mopayoyicueg cuvapticelg f,g : [O, +00) — R tov onoiov o1 ypupikéc TapacTdcels £(ouV Ko
gpamtopévn v gvbeia y = X +1 610 KOO TOVG OoNpeio pe TeTppévo X = 0. Atveton emmhéov Ot
I ke x €[0,+0) eivor g(x)#0, g'(x)#0 kau f'(x)-g(x)=e* -x-1

H g’ eivar ovuveyng oto [O, +00)

A Na anodei&ete Ot f(O) = g(O) = f’(O) = g'(O) =1
B No anodeifete 6T y10 kG0 X € [0, +0) wyver dt g'(x) >0 kar g(x)>1
r No anodeifete 6Ty kG0 X € [0, +0) wyver d1 e* = x +1 kau f'(x)>1
A No anodeifete 6Tt 1 f efvar kupti oo [0,+00) kat woydet f(X) > x +1 yo kébe X € [0, +0)
) . f(x)-e*
E No vroloyicete o lim 3
x—0 X

2.363  Aiverain cuvapmon f opiopévn oto A =[0,1)U(1,+ o) yia mv omofo ioyver on (%) = 1 )2( Y100 KGO
n-x

X € (0,1) U(1,+ oo)

A) Avn f givor cuveyng oto A, va vtoloyicete to T (O)

B) Na yivelr n ypagum napdotaon g f

I Noa amodeiEete 6T 1 e€iowon X = - In’x, o eR eivar 16od0voun pe v f (X) =a ywo kabe

x €(0,1)U(L+ o) karva Bpeite Tqv Ty} Tov o 1o TV omoia 1 eiowon £xet 3o akpiBdg AoEL.

A) No omodeitete o 37 (125) + 61f (27) < 98f (64)
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2.364 ‘Ectwe f, g, cvvapmoels, tapaymyioyes oto Ry tig omoteg wybovv f/(x)=1, f'(x)—g'(x)=1 yw

kabe xeR

A Na vroloyicete T0 Jm%

B Na Bpeite Tig aoVURTOTES TOV YPAPIKDV TAPACTACEDY TV cuvapTticemy f kot g oto +oo

r No amodeifete 6T n ebicoon g(X)=0 £xe pia to ToAD pila oo R

A No amodeitete ot f(X)—g(X)=Xx+4 yia kabe X eR

E No voAoyicete 10 guPadov Tov Ympiov Tov TEPIKAEIETAL OO TIC YPAPIKES TOPACTAGELS TOV cuvoptioewy f

Kot g Kot tig gubeleg X=—6 ko X=2

2.365  Aivetaw mapayeyiown ovvapmon  f :(0,+00) > R yia mv onoia el f(e)= e? xou xf "(x)=2f(x)+ X2

v kabe X >0

A) No deiéete 611 f(x):X2 Inx, x>0.

B) No pedemoete v f g mpog ™ povotovia , Ta aKpOTATO KoL TIG OCVUTTMTEG.
2011

N Na Bpeite 10 TANBog tov Adoemv g eEicmong X =e x?

2.366 Ecte f:R—(0,+x) %0 popés napaymyiciun cuvépmon pe f"(x)>0 yukabe xeR , f(0)=1 xau

, 2 , 1
(f'(x))" +2f (X)+x2+l

=0 ywkdbe xeR.

A. No orodei&ete ot f (X) =x? +1—x

B. No arodei&ete 011 1 cvvdptnon f eivor yvnoing eBivovoa kot vo Bpeite 1o GHVOAO TILDV TNG
I. No orodei&ete 0tL 1 ovvdptnon f eivon avtiotpéyun kot va Ppeite Tnv avtiotpoen g

-1 1- X2 ; . ; ; . ,
A. Av f7(x)= , X €(0,40) , va Bpeite to epPadov tov ywpiov mTov mepucheicTan and ™ ypagiki

napotacn g cvvaptnong g(x)= f_l(x)- InX , tov 6Eova X'X Kol TV svbsio X =€

2x+2, x<-1
2.367  Aiveroin ovvipmon f(x)=1 ,
XT=x, x>-1

A. o) Noa deiete 011 1o v ovvaptmon f 1oydovy o1 tpoimobiceig tov @.M.T. 6to SdoTnua [—3, 2]

f(2)-f(-3
B) No Bpeite tig Tiég tov § € (-3, 2) y1o g omoieg wyder f (§) = %
B. No peletioete ) ovovdptnon f g pog n povotovia, Ta axpOTATO, THY KUPTOTIT KO TO CNUEIN KOUTNG.

I'. No kdvete ) ypapikn mapdotoon g ouvaptmong f kot vo epunvedoete YEOUETPIKA TO A EpMOTNLAL.

. - f(x)
A. Na vroloyiotei o 6pro:  lim ——=
X—>+0 X
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2.368  'Eoto f &0 gopég mapaymyiciun oto R pe f(3)=1y10 v omoia ioydovv :

. f7(x)>0 ywkdbe xeR 1)

3
° ﬂimf(x)—x =-4 (2)

x->1 X-1
A Na Bpeite v e&iocwon spamtopévg g ypaeikng tapdaotacng tng T oto onueio A(1,f(1))
B Agi&te 0TL vmapyer povadiko Ee(1,3) oto onoio 1 f mapovoidlel eddyioro .
2

r r r{ oX ’ X X
r Na Mbei oto [0,+0) 1 e&icwon f (e )=f {(nu(ij +GDV(EJJ } .
A Av E 10 gpfadov tov yopiov mov mepikcieieton omd TV ypaeikn Topdotaon me f, v y=—X Kot 1ig

gvbeieg x=0, x=1 dci&te 611 E>2

2.369 'Eotw ovvapmon fmopoyoyicun oto R yio ty omoio 1oydovy :

. f(-1)=0
. f(x)=3f'(x)-2x+1 yuo k60e mpaypoTikd apBpd X
x+1
A. Aciéte 6Tt f(x):Be 3 2x5,xeR
Agitte 6t 7 avuiotpépetar kan va opioete v (f )7 .
; ; X2 2
I. Na Abein e&icwon : f (e +1) =f (X + 2) oto R
A. T moteg TG Tov Tparypatikod aptdpod an eéicmon (F)1(X) + 1 =(n(ax) &gt axpiaoc o pido;

, , o , , , o f(X)-4
2.370  'Eotw cvuvépmon f :R — R 1 omoio ivot yvnoimg Hovotovn, cuvexig Kot TETota hoTe Ilr‘r; —3 - 5 kat
X— -
lim M =2. No anodeiete 6T1
x=>1 X-—
A. H f givon yvnoiog avéovca
B f(x)>0, vxe[13]
r lim f(x)—2f(x—2):l
x—3 x—3
A Yrépyer povadkdg apibpds Xy €(1,3) tétowog dote f(Xy)= w
E Yrapyet € €(1,3) tétotog dote J2f €)= \/f (2)f(e)+f 2 (e)

MiAtoc lMamaypnyopdkng -Xavid - 2020-2021



68 AIAD®OPIKOZ NOZMOX

2371  Aivera cvvapmon f mapayoyioym oto R pe f(X)#0 yia ke X € R kat é6tw 6TLn ypopiky g

nopdotoon téuvel tov Y'Y oe onueio pe tetaypévn 1. loyder akdpo n oxéon (X+1) [f (x) +f’(x)] =xf(X) 70 kGO

xeR.

o) No Bpebei o Tomog g f .
2
X“+1

B) Av f(x)= =

i) No anodeitete 6in f aviiotpépetat kot OTL 1 YPOPIKH TG TAPAOTOOT EXEL HE TOV GEOVO GUUUETPING
avtig kar tng f Leva povo koo onueio pe Oetikn teTpunpévn X .

i) Yo onueio M kwveitan katd prikog g C; Eexwvadvtog omd to onpeio movn C; téuvertov Yy ko
npoPoin tov M otov OX amopakpdveron pe taydtnta 2cm/s No amodeifete 0t 0 puOpog petaffoing ™mg yoviag

f(x%)-1

Xo

AN
MOX v ypovikn oTiypn) Tov X = X, 1600ToL e rad/s.

iii) Av g(x) = f2(x) va voAoyicete To euPadov E(a) Tov ywpiov Tov TepikAeieton amd v Cy tov

XX konTig evbeieg x=0 kar Xx=a, a<0 kaboc karto lim E(a).

a——o
2 , . 2X
372 Aivetan ovvapmon f(x)=— , XeR
X“+1
A. No orodei&ete 0TL LILAPYEL Pl TOVAGYIGTOV EQOITOUEVT] TG YPUPIKNG Topdotacng tg f 1 omoia diépyetar

a6 to onpeio A(1,0)

Eoto f:R—(0,+0) dbo popég mapayoyiown cvvaptnon pe f"(x)>0 yukébe xeR , f(0)=1 ka

, 2 , 1
(f'(x))" +2f (x)+x2+l

=0 ywkdbe xeR.

A. No anodeitete ot f (X)=+ X2 +1—x

B. No arodei&ete 0tL 1 ovvdptnon f eivor yvnoing eBivovoa kot va Bpeite 10 6HVOAO TIL®V TG
I. No orodei&ete 0tL 1 cvvdptnon f eivor avtiotpéyun kot vo. Bpeite Tnv avtiotpoen g

-1 1- X2 , . ; ; . ,
A. Av f (X) = ,X € (0, +oo) , va. Bpeite 10 gpPaddv Tov yopiov Tov TEPIKAEIETOL GO TN YPAPIKN

2X

napotacn g ovvaptnong g(x)= f_l(x)- InX , tov 6Eova X'X Kot TV svbsion X =€
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