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Full�dio Problhm�twn 9

O kÔkloc. Pìloi kai polikèc eujeÐec. DÔnamh shmeÐou wc proc kÔklo.
Dèsmec kÔklwn.

'Askhsh 9.1 ApodeÐxte me qr sh analutik c gewmetrÐac thn idiìthta tou kÔklou: h
gwnÐa h eggegrammènh se hmikÔklio eÐnai orj .

Ap�nthsh - Upìdeixh.
JewroÔme trÐa shmeÐa A, B, C tètoia ¸ste to B brÐsketai ston kÔklo me di�metro AC.

Jèloume na deÐxoume oti ÂBC = π
2
. 'Estw K to kèntro tou kÔklou. Tìte |−−→KA| = |−−→KB| =

|−−→KC| kai −−→KA = −−−→KC afoÔ ta A, C eÐnai antidiametrik�. Exet�zoume th gwnÐa ϑ metaxÔ

twn
−→
BA kai

−−→
BC:

cosϑ = cos∠(
−→
BA,

−−→
BC) =

−→
BA · −−→BC
|−→BA| |−−→BC|

.

All�
−→
BA · −−→BC = (

−−→
KA − −−→KB) · (−−→KC − −−→KB) = 0 afoÔ

−−→
KA = −−−→KC kai |−−→KA| = |−−→KB|.

'Ara ϑ = π
2
.

'Askhsh 9.2 BreÐte thn exÐswsh tou perigegrammènou kÔklou sto trÐgwno me korufèc
ta shmeÐa (1, −2), (5, −4), (4, −3).

Ap�nthsh - Upìdeixh.
O kÔkloc èqei exÐswsh x2 + y2 + Ax + By + C = 0. AntikajistoÔme ta trÐa shmeÐa kai
èqoume treic grammikèc exis¸seic gia na prosdiorÐsoume ta A, B, C.

'Askhsh 9.3 BreÐte thn efaptomènh sto shmeÐo (1, −2) tou kÔklou pou pern�ei apì ta
shmeÐa (1, −2), (5, −4), (4, −3).

Ap�nthsh - Upìdeixh.
Br kame thn exÐswsh tou kÔklou sthn 'Askhsh 9.2. H exÐswsh thc efaptomènhc ston
kÔklo (x−a)2+(y−b)2 = r2 sto shmeÐo (x1, y1) eÐnai (x1−a)(x−a)+(y1−b)(y−b) = r2.

'Askhsh 9.4 BreÐte th sunj kh ¸ste oi kÔkloi me exis¸seic

x2 + y2 + A1x+B1y + C1 = 0, x2 + y2 + A2x+B2y + C2 = 0,

na ef�ptontai eswterik�   na ef�ptontai exwterik�.



'Askhsh 9.5 BreÐte thn polik  eujeÐa tou shmeÐou (3, 5) wc proc ton kÔklo pou ef�ptetai
stouc �xonec sta shmeÐa (2, 0) kai (0, 2).

Ap�nthsh - Upìdeixh.
Sqedi�ste ton kÔklo. To kèntro tou eÐnai to (2, 2) kai h aktÐna eÐnai 2. H exÐswsh thc
polik c eujeÐac tou shmeÐou (3, 5) eÐnai (x− 2) + 3(y − 2) = 4.

'Askhsh 9.6 BreÐte thn exÐswsh tou kÔklou me di�metro thn koin  qord  twn kÔklwn
x2 + y2 − 4y = 30 kai x2 + y2 + 4x = 46.

Ap�nthsh - Upìdeixh.
LÔnontac to sÔsthma twn dÔo exis¸sewn brÐskoume ta shmeÐa tom c twn dÔo kÔklwn,
(5, −1) kai (−3, 7). Katìpin upologÐzoume thn exÐswsh tou kÔklou.
Enallaktik�, parathroÔme oti o zhtoÔmenoc kÔkloc an kei sth dèsmh λ(x2 + y2 − 4y −
30)+ (1−λ)(x2+ y2+4x− 46) = 0, kai èqei thn el�qisth aktÐna apì ìlouc touc kÔklouc
aut c thc dèsmhc. Sugkentr¸noume touc ìmoiouc ìrouc, sumplhr¸noume ta tetr�gwna,
kai brÐskoume thn aktÐna tou kÔklou me par�metro λ: r2 = 8λ2 − 24λ + 50. To tri¸numo
lamb�nei thn el�qisth tim  ìtan λ = − b

2a
= 3

2
. 'Ara o zhtoÔmenoc kÔkloc èqei exÐswsh

3

2

(
x2 + y2 − 4y − 30

)
− 1

2
)
(
x2 + y2 + 4x− 46

)
= x2 + y2 − 2x− 6y − 22 = 0 .

'Askhsh 9.7 BreÐte tic exis¸seic twn kÔklwn pou pernoÔn apì ta shmeÐa (2, 3) kai
(−1, 6) kai ef�ptontai ston x-�xona.

Ap�nthsh - Upìdeixh.
Ta kèntra (x0, y0) aut¸n twn kÔklwn ikanopoioÔn tic exis¸seic y

2
0 = (x0− 2)2 + (y0− 3)2

kai y20 = (x0 + 1)2 + (y0 − 6)2.

'Askhsh 9.8 BreÐte thn aktÐna tou kÔklou pou pern�ei apì to shmeÐo anafor�c kai
ef�ptetai sthn eujeÐa 3x− y = 5 sto shmeÐo (2, 1).

Ap�nthsh - Upìdeixh.
To kèntro tou kÔklou eÐnai to shmeÐo tom c thc mesokajètou twn shmeÐwn (0, 0) kai (2, 1)
kai thc eujeÐac pou eÐnai k�jetoc proc thn 3x− y = 5 sto shmeÐo (2, 1).

'Askhsh 9.9 BreÐte thn exÐswsh thc dèsmhc kÔklwn pou perièqei ton kÔklo x2 + y2 +
A1x+B1y + C1 = 0 kai èqei rizikì �xona A2x+B2y + C2 = 0.

'Askhsh 9.10 DeÐxte ìti oi kÔkloi me exÐswsh x2 + y2 + 2λx = 0, λ ∈ R apoteloÔn
dèsmh kÔklwn pou ef�ptontai se èna shmeÐo

'Askhsh 9.11 DeÐxte ìti oi polikèc eujeÐec tou shmeÐou (x1, y1) wc proc touc kÔklouc

thc dèsmhc thc 'Askhshc 9.10 pernoÔn apì to shmeÐo (−x1, x
2
1

y1
).
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