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Na BpeBer n eéiowan Tne mapaPoins pe :
e coTia To onpeio E(4,0)

e JicuBeTovga Tny euvBeia (G) : y = -2

* To onueio E PppigkeTal mavw otov afova x'x omoTte n e€iowan Tng mapapoAng eivai
NG HOPYNG : y° = 2px.
Apou E(4,0) TOTC% 4o p=8c y? = 16x

e Apou (8) :y = -2 ToTe neaTia E PpiokeTal mavw aTov afova y'y kai n eiowaon Tng
napaPoAng eivai Tng popeng : x° = 2py.

AKopn : -B=-2<:>p=4<:>x2:8y

2
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Na BpeBouv o epanroucves TnG mapaPoAng (c) : y° = 2x mou eivai mapdAAn -
Ae¢ ornv evBera (8) : x -3y +5 = 0.

Av M(x,,y,) eivai To onueio emagng, TOTE N £§10WaN TNG EQATITOUEVNG EIVAI':
(€): yy, = 2(x +x,)

Agou A = A4 <:>£=1<:>y1 =6
v, 3
To onpeio M avnkel atny TapaPoAn, 0TTOTE 0l GUVTETAYHEVEG TOU EMAANBEUOUY TNV
efiowon Tng. EToi
y’ =2x, ©36:=2x, © x, =18
Apan efiowan Tng epamTopevng eival: 6y =2(x+18) © by =2x+36 © x -3y +18 = 0
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Na deifere oti n evBera (e) : x - 3y + 9 = 0 epanreral oTnv mapaboin
(c): y° = 4x kaiva BpeBei To onpeio emMaPns TNg.

Favaepantetain (¢) oTnv (c) mpemei va exel Hia AUGh To CUCTHUA TWV e ICWBEWY TOUG.

TTpayuari

(2 - 2 _ _ 2 _ - _6) = T o
y© = 4x o 1Y = 4(3y 9)@ y -12y + 36 0<::> (y-6) O<:> y=6
x-3y+9=0 x=3y-9 x=3y-9 x=3y-9 x=9

H mio mavw Auan eivai povadikn, omote n () epanteTai oTny (c) oTo onueio M(S,6).
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Na Boeite ot Tnv efioweon Tng mapaPoing, Le :

e £oTia To onueio E(-1,2) kai dievBeTovoa (0) : x = 3

e xopun To onueto K(-1, 2) kai dievBerovoa (3) : x = -3

-1-









2 £

¢ H efiowon eivai Tng popeng : F + y—z =1 apou ol eagTieg Tavw oTov afova y'y.
a
Eivai
2a=8 a=4
a® =16 x? ye
2y=6 =y=3 = . = (c): 16 =4
‘52:02_‘{2 b2:16_9 -
xc” yE'
¢ H efiowon eivai Tng popeng : _+ﬁ2 1 awou ol eoTieg mavw oTov afova x' x.
a
Eivai
Y 1:33 5 2 =16 2
e=Y & d—=—== ={a=4 = = (c): —+y—'.f
a 4 g 2-16-9 ,53 E 7
P2 = @? - y? p2=16-9 p =
2 yE
* H e§iowon £ivai Tng Hoppng : — + ? = 1 apou ol eoTieg mavw oTov afova x'x.
a
Eivai
16 0
x2 YE _21-_2:1
Z + 1 =1 a 2 - 2 =
=T p 2 a* =16 a’ =16 o? = 16
RS T LA EINE N N g A
—+—==1 ¥ 4 16 16p° 16p* 16
a p —+-———=1
a P
XE‘ yi‘
c): + =1
(<) 6 7
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Na Poeite Tnv efiowon Tne xopdne eAdeyng (€) : 4x° + 9y'? =36, av 1o e -
go tn¢ eivai to onpeto M(1,2).

Eotw A(x,,Y,) kai B(x,,y,) Ta akpa Tng xopdng.

Agou M pego Tng AB, ToTe: {xl +x; =1 (1)
Y, *Y, =2
Ouwg Ta onyeia A kai B avnkouy othy eAAeiyn, omroTe &
= = @ - (1)
4XI2 j 9Y12 % @4()(12 _x22}+ 9(Y12 - Yaz} 0= —(Yl yz}(yl * Yz} = —i<:>
4x2+9y? =36 (x -x)x +x,) 9
(Yl Yz) 2 _ C)Yr. Ys :_29,\ __é
(¢, -x,)- 1 9 X -x, 9 g

To onueio M(1,2) avnkei atnv euBeia AB, oTmoTe n e€Iowon ThG eivai :

y-2=-§(x-1)<:> Oy -18:=-2x+2 o 2x+9y-20=0
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Na BpeiTe Tic ef10wWoeis TwWY £QATTOUEVWY THS EAAEIYNG (c) : 4x7 + 9y® = 36,
av eval mapatAnin pe tnv evBeia () : x + 2y = 1.

H InToupeveg e@amToUeEvEg £ival ThG HOpYNG (£) - x + 2y = k apou eivai (e) | | (7).

Mia va eivain (&) epantopevn atny (¢) MPETEI TO OUCTAUA TWY £EICWOEWY TOUG vVa € -

X €l Hia povo Auan.

ETol

{4;8 +9y* =36 _ {4(K-2y}2 +9y*=36 _ {4&2 -16ky +16y° +9y* =36 _
X+2y =K X =K-2y X =K-2y

2by® - 16Ky + 4x° -36 =0 (1)

Mavaexein (1) wia Aven mpemel:

A =0 256K* -4.25-(4k* -36) = 0 < 256k° - 400Kk® + 3600 = 0 < 144k° = 3600 &

K2=26o k= +5

Apa, 01 TNTOUUEVEG EPATITOUEVEG EIVAl :

(e): x+2y =5 n () : x+2y =-&.
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Na Seifete o711 TO onueio A(3ouva, 2nua) avnker otnv eAdeipn 4x° + 9yz =36
Kai oTn ouvexela va PoeiTe TIC EEIOWOEIS TS EQATTOUEVAS Kal TNE KaBeTng
OTNV EQATTTOLEVN OTO ONUEIO A.

Apou To onpelo A avnKkel TNy eAAEIYN, 01 CUVTETAYUEVES TOU eTaAnBeuouy Tnv e§iow -
on Tng eAheiync.
Etai
4(3ouva)® + 9(2nua)’ = 36 = 36ouvia+36nu’a=36 = nuia+ow’a =1
Tou aAnBeuel yiakaBe a = R.
* H e§iowon Tng epamToHEVNG GTO GNUEIO A Elval :
4x-3aguva+ 9y -2nua = 36 < Zovva-x + 3nua-y = 6

* O guvTeAeoTng SIeuBUVONG TNG KABETNG TNG EQATITOUEVNG EIVaIl : A = j”?i
ouva
OmoTen e§iowaon Tng eivai :
y -2nua = 23””0 (x - 3ouva) & 20uva -y - 4npacuva = 3nua- x - Ynpaguva =
guva

Snuas-x + Covvasy + bnuaouvva = 0
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Na BpeBer o yewpeTpikog Tomog Twy onpeiwv M Tou emimedou, mou n TETPA -
mAaoia amooraon Tous an'rto onuero E(3,0) iocoutai e TNV amoaraoy) Tous
amoTnv evBeia (g) : x = 12.

2 Tn ouvexeia va PoeiTe TRV EKKEVTPOTATA TNG YOAULUNG TOU TIPOKUTTTEL.



Av M(x,Yy) Tuxaio GnUeio TOU YEWW.TOTTOU, TOTE

4-(ME)=d(M,e) & 4-(x-3)2 +(y-0F =|x-12| = 4(x-3) + 4y = (x- 12} &

4 =
4 - PAK 36+ 4y =7 - 24K +144 2 3¢+ 4y" =108 = L0 D=1
Apa, o TNTOUUEVOG YEWHETPIKOG TOTIOG EIVAI EAAEIWYN.

AKopn

eag’f =36 p°=-27 ono'rey:\j36-27=\/§:3. ETO‘IE—'1=§—'
a
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Aivovrai o1 e§iowoeis (¢,) : 2Ax -y = 2AKai (c,) : 2x+ Ay = 2, A= 0.
Na deixrer ori :

* 0/ IO TAVW EEICWOEIS TTAPIOTAVOUV EVBEIES, TOU TEUVOVTAl yia KaBe A< R

* TO ONUEIO TOUNG TOUG KIVEITAI O Lid EAAEIYN, TNG oTroia va PpEiTe TIC £0 -
TIEC KAl TRV EKKEVTPOTHTA.

o ZTig e€lowaeig (g ) kai (g,), oTav o evag ayvwoTtog Undeviletal o aAhog eivai Siago -
PETIKOG Tou undevog (dev undevifouv TautToxpovd ol duo ayvwaTtol) yid kaBe A = 0.
Eroioi(g) Kkai(¢,), mapigTavouv euBeieg. Opwg

2Ax -y = -2A
2x+Ay=2

kaiD = A=2A2+2¢0

2
TIOU ONUAIVEI 0TI TO GUGTNUA £XEI Auan, 0TToTE 01 SU0 eUBEIEG TEUVOVTAL.
e Eivai

RV [y = r
2hX -y = -2ZA = ZAX*'Z',‘@AYZ = -AAx+1)(x-1) © Ay? =-4A7 +4A &
2x +hy =2 hy =2-2x

2

y2+4x2=4<:>x3+y7:1

O TnTouPEVOG YEWUETPIKOG TOTIOG £Ival EAAEIYN HE £0TIEG TTAVW aTov afova y'y.
AKoun

a’ =4 p°=1 omotey =+/4- =3
J3

Eroie =Y = ?3 Kdai E‘(O,-J}), E(Q«fg).
a
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Na Bpeite Tnv efrowan tne umepPoAng, av :

e £x&l £0TIEC Ta onera E'(0,-3), E(0,3) kar amogTaan Kopugwy 4.
o £xel e0TieC Ta onuela E'(-4,0) E(4,0) kar ekkevipotntay = % :
e dicoxerar am'ra onueia A(4,0), B(3, % ) kar exer eaTies mavw oTov ato -

va x'x.



2 xz

e H e iowan eivai Tng pHopepng : ,V_z - F =1 agpou ol eoTieg Tavw atov afova y'y.
a
Eivai
2a=4 a=2
2 _ 2 =
2y=6 oly=3 R NS S Sy
B° =12 4 12
.E}E=Y2-Cl2 13?2=16—4
2 yE
* Hegiowon eivai Tng Hoppng : —- - ’9—2 = 1 agou ol egTieg Tavw oTov afova x'x.
a
Eivai
2y =8 y=4 o=
2 - 2 2
e=Y = i=i < la=3 Pt a 9:>(c):x ANy
a 3 a 2-16-9 pE=7 g 7
.E}E'YE a B’szz'a pe = -
XE yE
¢ Hegiowon eivai Tng poppng : —- - ’9—2 = 1 aypou ol egTieg Tavw aTov aova x' x.
a
Eivai
16 0
2 2 —=— =
X—Z-E—fl @ B @ =16 =16 -
, ., & 512 ©39 25 _1<:> 25 -gﬁ{ﬁf- =
XY o1 |3 |4 16 16p? 16p° 16 §
a b e 7L
a b
(@) sy =1
724
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Na Bpeite Tnv efiowon Tne xopdng umepBoAng (c) : 4x° - 9y® = 36,av ro ue -
oo tng eivar To anueio M(1, 2).

Eotw A(x,,y,) kaiB(x,,y,) Ta akpa Tng xopdng.

x +x =1
Apou M pego Tng AB, ToTe ! { L2 )
YitY, =2
Opwg Ta onueia A kai B avnkouv atny umeppoAn, omoTe
4x° -9y =36 - @
XLz le S4x7-x7)-9(y -y,")=0 = ¥ )% *Y,) 45
4x,” -9y,” =36 (%, -x)(x +x,) 9

(Y1'Y2)'2_EQY1'Y2 =E<:>}\ :é

(xl-xz)-1_9 X -x, 9 a9
To anueio M(1,2) avnkel atnv euBeia AB, oToTe n e§igwan Tng eivai :

y-2=%(x-1)<:> Oy-18:=2x-2o 2x-9y+16=0
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Na ppeite Ti¢ e 1owoeis Twy epamrouevwy TN umepfoing (c) :
2y° - 3x° = 15 av eivai mapadinin pe tnv evleia (C) : x + 2y = 1.

H TnToupeveg epanmTopeveg £1val ThG Hopeng () : x + 2y = k apou eivai () | | (T).
Mava eivain (g) epanTopevn otny (¢) mpemel To oUATNUA TWV £§ICWAEWY TOUG vVd £ -
XEIHIa govo Auan.
ETai
{2,-2 -3x*=15 _ {2;:2 -3(x-2y)° =15 _ {zf -3k% +12ky -12y° =15 _
X+2y =K XZK-2y X TK-2y
10y® -12ky +3xk° +15 =0 (1)
Mavaexein (1) pia Auon Tpemel :
A=0=144k?-4-10 - (3k? +15) = 0 = 144K* -120k? -600 =0 = 24k? = 600 =
K:=2B < k= #5
Apa, ol {nToupeveg epanTopeveg eival: (€): x+2y =5 n (e): x +2y = -8.
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o Na BpeBouv o1 aouumtwreg Tng umepPodng : (c) : 9y® - 4x° = 36.

» Av wa urrepBoAn (c, ) exei To 1810 KevTpo we TNV (), EXEl €0TIEG OTOV X 'X
Kar eXel TIG 181E¢ AOVUTITWTES e TNV (€), ToTe moia eivai n e§10wan TN,

* Eivai
2 2 2 2
9Y2-4x2 :36@9L_4i:1<:>y_-x_:f
36 36 4 9
Etai

a = 2kal B = 3, omoTe o1 aouumTwTEG EIVal: (€, ) f y = éx Kal (£,):y = -gx

XZ 2
¢ H ZnToupevn umrepPoAn eivai Tng wopeng : (¢, ) - —2-% = 1 apou ex€l EOTIEG TAVW
a

agTov afova x'x.

p

a

p

O1aoupmTwTeg TG eivai Tng Hopeng : (g) 1y = =x Kai (g,):y = -=x
a

Ouwg, (g,):y = %x Kai (g,):y = -%x. Fi'auTto:
xZ y°
=2 =3 =

a Kai 8 Kai(c, ) 7 o
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Na PoeBer o yeweTpikog Tomo¢ Twv onpeiwyv M Tou emimedou, mou 1 amoord -
on roug am'to onueio E(4,0) iooutar ye TRV SimAaoia amoaTaocr Toug amo
v euBeia (¢) : x = 1.
2h ouvexela va BpeiTe TRV ERKEVTOOTATA THS VOAULING TTOU TTOOKUTITEL.



Av M(x,y) Tuxaio anpeio Tou YEWW.TOTIOU, TOTE :
(ME)=2-d(M,£) @ /(x- 4 +(y-07 =2-| x-1]| = (x-4) +y? = 4(x -1} =

xc" 2

x? - B% +16 +y? =4x2-§4+4<:>3x2-y2=12c>7-;’—2=:

Apa, o TNTOUIEVOS YEWIETPIKOS TOTIOG £ivai uTrepPoAn.
AKoun
ea’ =4 p° =12 omotey =+\J4+12 =4
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o Na deifete ot1 n efiowon : 9x° - 4y® - 18x + 16y - 43 = O mapioravel umep -
BoAn.

o Na deifete or1 n evBeia mou digpxeTal am'ro onpeio A(1,3) kar eivar mapad -
AnAn arnv evBera (() : x - y + 2 = O, epanrerar oTnv umepPoin x? - ..?yg = 6.

Eivai
9x® - 4y® -18x +16y-43=0 = 9(x° -2x+1)-4(y’ -4y +4)-9+16-43=0 =

9(x -1y - 4(y - 2) =36 = & ;")2 _ "”'92)2 =10

H (1) mapioTavei umepPohn pe
ekevipo K(1,3) ea=z2 ep=3 -y-'\/.a

ra 2

Y

(Eivain umteppoin XE -? = 1 yetatomaopevn 1 povada de€ia kai 2 povadeg mavw).

* Eotw () n euBeia mou diepxeTai am'to A(1,3) mou eivai Tapaiinin otnv (7).
Etol,(e):y-3=1(x-1)=(e):y=x+2
MavaepanTetain (g) atny (1), mpemei To ouaTnua TwWV e§ICWTEWY TOUG Vd EXEI Ui
dimAn Auan. TTpaypari,

{x2-3(x+2)z =6 {x‘* -3x?-12x-12=6 {-2:-:2 -12x-12=6
= L =

y=x+2 ysx+2 y=x+2
X?+6x+9=0 (x+3)¢ =0 x -3

= =
y=x+2 y=x+2 y = -1



