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ARIJMOI

Parathr seic

1. APAGOREUETAI na èqete KINHTA   KOMPIOUTERAKIA sto q¸ro thc exè-
tashc. SÔmfwna me ton kanonismì tou Tm matoc e�n kat� th di�rkeia thc exètashc
èqete p�nw   dÐpla sac, ts�ntec, shmei¸seic, biblÐa, kinhtì (èstw kai apenergopoi-
hmèno)   �llh hlektronik  suskeu , apokleÐeste apì ìlec tic exet�seic thc pr¸thc
exetastik c periìdou tou epìmenou exam nou.

2. Diab�ste prosektik� ta jèmata prin arqÐsete na apant�te. Oi apant seic prèpei na
eÐnai safeÐc, sÔntomec kai aitiologhmènec.

3. Gr�yte se diaforetik  selÐda thn ap�nthsh k�je jèmatoc. Sunist�tai na gr�fete tic
apant seic mìno sth dexi� selÐda, kai na qrhsimopoieÐte thn arister  gia prìqeirouc
upologismoÔc (  to antÐjeto an eÐste aristerìqeirec).

4. Prèpei na parad¸sete ìlec tic kìllec pou qrhsimopoi sate kai na epideÐxete p�so  
tautìthta.

5. H exètash diarkeÐ 150 lept�. Ta pr¸ta 30 lept� thc exètashc apagoreÔetai h è-
xodoc   h apoq¸rhsh apì thn exètash. E�n apoqwr sete apì thn exètash
se ligìtero apì 90 lept� met� thn ènarxh, to graptì sac den ja
bajmologhjeÐ.

6. Oi bajmoÐ dÐdontai se parènjesh. O mègistoc bajmìc eÐnai 100.

JEMA 1. (20)

1. DÐdontai trÐa diaforetik� shmeÐa A, B, C, kai dianÔsmata ~u =
−→
AB, ~w =

−−→
BC, tètoia

¸ste
~u ·(~u+ ~w) = 0 kai |~w| = 2|~u|. EÐnai oi akìloujec sqèseic alhjeÐc   yeudeÐc? Dikaiolog ste
thn ap�nths  sac.

aþ. ~u = 1
2
~w

bþ. ∠(
−→
AB,

−→
AC) = π

2

gþ. |2~u+ ~w| > |~w|.



Ap�nthsh - Upìdeixh.
Prèpei na sqedi�sete to trÐgwno ABC. Ti sq ma prèpei na èqei gia na ikanopoioÔntai oi
upojèseic tou erwt matoc? Me b�sh autì ja d¸sete tic apant seic kai thn aitiolìghsh.
aþ) yeud c, bþ) alhj c, gþ) yeud c.

2. BreÐte thn eikìna thc eujeÐac ε : 2x + y = 2 apì to metasqhmatismì f(x, y) =
(2x+ y − 1, x+ y + 1).

Ap�nthsh - Upìdeixh.
Prèpei na breÐte ton antÐstrofo metasqhmatismì tou (x′, y′) = (2x+ y− 1, x+ y+ 1), kai
na antikatast sete sthn exÐswsh thc ε ta x kai y apì tic ekfr�seic touc sunart sei twn
x′ kai y′.

JEMA 2. (25)

DÐdontai oi eujeÐec ε : (2, 1, 3) + t(1, 0, 2) kai δ : (−1, 0, 1) + s(2, 1, 0) kai to shmeÐo
A : (2, 2, 1).

aþ. DeÐxte oti oi eujeÐec ε kai δ brÐskontai sto Ðdio epÐpedo.

bþ. BreÐte thn parametrik  èkfrash thc eujeÐac η pou pern�ei apì to shmeÐo A kai eÐnai
k�jeth sto epÐpedo twn eujei¸n ε kai δ.

gþ. BreÐte thn apìstash thc eujeÐac η apì thn eujeÐa ε.

Ap�nthsh - Upìdeixh.
1. UpologÐzoume to meiktì ginìmeno twn dianusm�twn (1, 0, 2), (2, 1, 0) kai (2, 1, 3) −
(−1, 0, 1).
2. To di�nusma dieÔjunshc thc η eÐnai to exwterikì ginìmeno twn dianusm�twn (1, 0, 2) kai
(2, 1, 0).
3. DeÐte thn Di�lexh 7, selÐda 77.

JEMA 3. (25)

1. BreÐte tic lÔseic thc exÐswshc z6 = −4(1−
√

3i).

2. BreÐte èna isìpleuro trÐgwno tou opoÐou mÐa koruf  eÐnai to shmeÐo a = −4(1 +
√

3i).
Ekfr�ste tic korufèc tou trig¸nou wc migadikoÔc arijmoÔc.

3. BreÐte thn exÐswsh, se migadik  morf , tou perigegrammènou kÔklou tou trig¸nou pou
br kate sto 2.

4. BreÐte ta stajer� shmeÐa tou metasqhmatismoÔ Möbius f(z) = z−3
3z−2 .

Ap�nthsh - Upìdeixh.
1. zk =

√
2(cos(π/9 + 2kπ/6) + i sin(π/9 + 2kπ/6), k = 0, . . . , 5.

2. E�n jewr soume to trÐgwno me kèntro b�rouc sto 0, oi korufèc eÐnai −4(1 −
√

3i),
−4(1 +

√
3i) kai 8.

3. Gia autì to trÐgwno, o perigegrammènoc kÔkloc èqei exÐswsh zz̄ = 64.
4. EÐnai oi rÐzec thc exÐswshc z − 3 = z3z − 2.



JEMA 4. (25)

1. DeÐxte oti e�n h eujeÐa me exÐswsh y = λx+ κ ef�ptetai sthn èlleiyh me exÐswsh

x2

a2
+
y2

b2
= 1 ,

tìte
κ = ±

√
a2λ2 + b2 .

2. BreÐte th gwnÐa metaxÔ twn asumpt¸twn thc uperbol c ìtan h ekkentrìthta eÐnai
e = c

a
= 2.

Ap�nthsh - Upìdeixh.
1. Fèrte thn exÐswsh thc efaptomènhc sto (x1, y1) sth morf  y = λx+κ, kai epalhjeÔste
th sqèsh metaxÔ twn κ kai λ.

JEMA 5. (15)

1. BreÐte thn exÐswsh thc oikogèneiac sfair¸n pou èqoun kèntro sto epÐpedo me exÐsw-
sh 2x− y + z = 1 kai ef�ptontai sto epÐpedo z = −1.

2. DÐdetai h exÐswsh
4x2 − y2 − 8x+ 4y + 4z = 0 .

aþ. Sumplhr¸ste ta tetr�gwna gia na prosdiorÐsete thn epif�neia pou parist�nei h
exÐswsh.

bþ. BreÐte tic exis¸seic thc tom c thc epif�neiac me to (y, z)-epÐpedo, kai prosdiorÐste
ti eÐdoc kampÔlhc eÐnai h tom .

Ap�nthsh - Upìdeixh.
1. Ta kèntra twn sfair¸n èqoun suntetagmènec (x, y, 1 − 2x + y), kai h aktÐna k�je
sfaÐrac eÐnai h apìstash tou kèntrou apì to epÐpedo z = −1, dhlad  r = 2− 2x+ y.
2. Sumplhr¸nontac ta tetr�gwna brÐskoume exÐswsh thc morf c 4X2− Y 2 + 4Z = 0, �ra
h epif�neia eÐnai uperbolikì paraboloeidèc.
H tom  me epÐpedo x = 0 eÐnai parabol .


