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AOKIMIO
I TYMNAXIOY & A" AYKEIOY

XPONOZX: 60 Aemttd

* Not GUUTTANPWOETE TTPOTEXTLXA TO PUANO OTTOYTNOEWY, ETUAEYOVTOS LOVO Ulor aTtéyTnom
Yo x&be epdynom. H ovopunApwon va yivel pe podplopo otov avtiotol o xOxAo.

e Kébe owotn amdvtnon Babuoroyeitor pe 4 povades. I'a xébe Aavboopévn amédvtnon

ouporpeiton 1 povédo.

* Amavtnom oc qoxnomn Ye LoPLORO OE TEPLOCOTEPOVS OO €vay xUxAoLS Bewpeiton
AavBoopevn. Emeldn 7 dtépbwon Ba yiver nAextpovind, 0ToLodNTOTE EMLTAEOY ONUAdL

N oBNOLLO UTTOPEL VO XATOOTNOEL TNV ATAVTNoY AavOoopévn.

* Mmopeite vo YpNOLUOTIOLNOETE TOV YWPEO SITTAX OTLS AOXNOELG YLO YO XAVETE BonbnTixnég

TpdEetc.

* YUOTNVETOL OTIWG ONUELWVETE TLG ATTAVTNOELS OOG OTO ELOLXO EVTUTIO ATTOVTNOEWY OTO
TeEAeLTOLOL TTEVTE AETTTA TG €EETaiomg, apol PBefornwbeite dTL oL amavtnoelg oog eivor

TEALXEG.

4 . , ,
Mopadeiypoato GLUTANPWONG ATAVTCEWY

1. Nox vtoroyioete T0 dbpoiopa 2 + 3.
A. 6 B. 5 I. 4 A 3 E. 2

X W0oT CUUTIANPWON AavOaopévn copminpwon

tOOOOE LOROOO
LtOOOOO Lt ®OOOG
LOOOOO tOOOO®




I Tvpvoaoiov &
A’ Avxeiov

22" Kumproxn Mobnpatie] OAvpmado

AmpiAtog 2021

1. Av

a=2-—v15 xow B =V6—10,

TOTE M TN NG TTOPACTOONG

(a —pB)(a+B)

elvo {om pe:

A1 B. 3 I. 5 A7 E. 9

2. Av
f(z) =23 -3z — 3(z + 3),
ToTE TO
fF(f3)

elvow (oo pe:

A. 0 B. 3 r. -3 A9 E. -9

3. X7to o x4Ttw oynue, divetor tpomélto ABI'A pe AB || TA, AB = 16 cm, BI' = 15 cm,

I'A =30 cm %ot AA =13 cm.

A 16 cm B
13 cm z 15 cm
]
A 30 cm E r
To pfxog = touv BE eivau (oo pe:
A. 5cm B. 9 cm I' 12cm A. 14 cm E. Kavéva
oo aUTA
4. To abpolopo Twv Adoewy TNg ekioworng
V3 — 26z =3z
elvow {oo pe:
1 26 27 28
A. 5 B. 9 I. Y A. 9 E. Koc\’/évoc ,
oo auTA
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I Tvpvoaoiov & 22" Komptoxn Mabnpotixn OAopmiéda AmpiAtog 2021
A’ Avxeiov

5. Evleio (1) mepvd amd to onueio A(0,4) xar éxet xAlon 2. Evbeia (e2) éxer eElowon

S5x — 2y = —6. Ot oLYTETAYHEVEG TOL OMUELOL TOUNG TwY evbelwy (1) xow (g2) elvou:
A. (4,12) B. (0,3) . (-2,-2) A (2,8) E. (0,4)

6. X710 L0 xATW oyAua, divovtor tor onueia A(1,4), B(5,4), T'(5,8), A(1,8) xow E(11,0).

Yy

A(1,8) T'(5,8)
@,

B(5, 4)

To epPaddv Tov tetpamiedpov ABI'E toovton pe:

A. 20 B. 16 r. 22 A. 28 E. Kovéva
oo aVTA
7. Av
1
a+— =4,
a
TOTE N TLUN TNG TOUPAOTAONG
1
a3 + -3
LoOOVTOL E:
A 44 B. 64 I'. 54 A. 86 E. 52

8. Z1ig 15:00, 0 Ocddwpog GpyLoe vor 03MYEL XUTA UNKOG EVOS RVTOXLYTOIPOUOV UE GTO-
Bepn oyt 50 km/h. "Eva tétopto g dpag apydtepa, n Xpdoo dpyLoe vor odnYeL,
omd 1o (3Lo onueio ov Egxivnoe o Ocddwpog xar Tpog Ty (dta xateduvon, pe ota-

Oepn ToryVTyTar 65 km/h. H Xpbdoo Bor xotopépet va @tédoel tov Oeddwpo otic:

A. 16:15 B. 16:00 I'. 15:15 A. 16:05 E. 15:55
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I Tvpvoaoiov & 22" Komptoxn Mabnpotixn OAopmiéda AmpiAtog 2021
A’ Avxeiov

9.

10.

11.

12.

13.

14.

e évay poufo, pion amd TG TEGOEPLS TTASVPES TOL ot Uiat aTtd TLg dVO SLOLYWYLOVE TOL

gyovy pnxog 10 ecm 1 xébe pia. To epuBaddy Tov pduPouv toodtal pe:
A. 40 cm? B. 50 cm? I. 50v/3cm? A. 100 cm? E. 100v/3 cm?

10 Mo x&Tw oyfue, to ABI'A eivon tetpdmievpo pe AB = 12 ecm, BI' = 6v/2 cm,
BA 1 AT, BE = EI" = EA xat ZBAT = (¢ + 12)°.

B
12 ecm 612 cm
A r
A
H Tipy tov 9 toodton pe:
A. 30 B. 12 . 33 A. 48 E. 18

H tipun Ttou k, yio ™y omola ot evbeieg pe ekiowoelg 4o + Ty = 15 xouw 8kx + 28y = 20

elvor ToPGAANAES, elval (om pe:

A. 2 B. 4 T. E. Kovéva

N | —
=

omd T
H evbeia Tov mepvd amd to onpeion (4,5) xow (6,6) téuvel Tov dEova Oy oto onpeio:
A. (0,0) B. (0,1) . (0,2) A. (0,3) E. (0,4)

H mapdotaon
(z —1)(x+1)3=22(x — 1)(z + 1)

LoovTOlL UE:

A 41 B. 24 r. 24 -1 A 22 -1 E. Kopta

omd oTEG
Av x = 2021, Téte M TLPN TNG TAPACTOONG
22° + 22 4a?
3 +222 +x " 20+ 2

elvow Loy pe:

A. 4 B. 2022 I'. 4042 A. 2021 E. 1
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I Tvpvoaoiov & 22" Komptoxn Mabnpotixn OAopmiéda AmpiAtog 2021
A’ Avxeiov

15. X710 o x&Tw oxnua, divovtor nuxdxAle pe dtapétpovg AB, BTN, T'E xow AE.

Av AE = 24 cm xo AB = BI' = I'A = AE, t41e 10 oxtaopévo epfaddyv Loovtol Ue:

A. 907 cm? B. 457 em? I'. 487 cm? A. 247 cm? E. Kavéva

oo auTa
16. Av 104 A+ B
+A+
A®B=——F——, A#B
® -5 A7
%o LoyVEL 1 oYEon
b®3=10® x,
THTE N TN TOL X LOOVTOL LE:
A7 B. 6 Ir. 5 A 2 E. 1,5
17. Abo axéporol opLhpol m xaL n LxavoToLobY TLG OYETELS:
m+n =20
Lo1_5
m n 24
To ywépevo mn eivor Loo pe:
A. 24 B. 36 I. 48 A. 72 E. 96

18. Xe éva tovpvovd xoiabdoporpog vrdpyovy 10 opades. Av xabe opdda mailel pe xabe
OAA opdda axpLBKg pLor opa, Téte Tar TTayvidia Tov o Tpoypatorotmboly eivo:

A. 10 B. 11 . 40 A. 45 E. 49

19. Aéxa onpeio A, B, ", AJE,Z, H, 0,1 xow K Bploxovtol Stadoyixnd oe (o1 amdoTaoy Tavw

oe évay xOxAo. To pétpo, o poipee, g Ywviog ZAAH eival (oo pe:

A. 36° B. 54° r. 72° A. 75° E. 108°
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I Tvpvoaoiov & 22" Komptoxn Mabnpotixn OAopmiéda AmpiAtog 2021

A’ Avxeiov
20. Av toydet 6Tt
P _q
p—2q
TOTE N TLUN TNG TOUPAOTAONG
q
LoOVTOL UE:
1 2
A. -3 B. 3 r. - A - E. 2
3 3

21. 10 To xATw oyNuo, exovpe 6Tt AB = 5 cm, AI' = 3 ecm, ZAI'B = 90°, ZEBI" = 30°

xot ET" = EB.

To pnxog g EB eivon (oo pe:

2 4
A. écm B. V3 cm I'' 2cm A. \?)/gcm E. \?)/gcm
22. To mAMbog Ty axcpoiwy n, Yot TOLG OTOLOLG LOYVEL
1 6 1
- < - g R
7T n 4
elvo (0o pe:
A. 17 B. 18 r. 19 A, 20 E. 24
23. To xAdop.o
a74 _ /374
a2 — 32
Yo a # 0,8 # 0 xow a # 3, elvon (0o pe:
A. a%—p% B. a2-82 T. a?24+82 A a*+p5? E. o®>—p?
XeAida b

Kumpraxn Moabnpatixy Etolpeia



I Tvpvoaoiov & 22" Komptoxn Mabnpotixn OAopmiéda AmpiAtog 2021
A’ Avxeiov

24. Y7o o xatw oxnua, éxovpe 6Tt AB = 13 cm, AI' =20 cm xot AA =5 cm.

B r
il

13 cm 20 cm

A bScm A

To unxog Tov AT eivon Loo pe:

A. /585 cm B. V144 ecm I'. +/600 cm A. /625 cm E. v441 ecm

25. Av = xow y elvon Betixol axéporol pe zy = 6, ToTE TO AbpOoLop GAWY TwY TLhUVWY

TLLWY TOL
22+Y
27—y
elvow Loo pe:
A. 4160 B. 4180 I'. 4164 A. 4176 E. 4128
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2274 CYPRUS MATHEMATICAL OLYMPIAD
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EXAM PAPER
9t & 10" GRADE

TIME: 60 minutes

e Fill in carefully the answer sheet, by choosing only one answer to each question. The
selection must be made by shading the right answer.

¢ Every correct answer is graded with 4 points. For each wrong answer, 1 point will be
deducted.

e If a question is answered by shading more than one answer, the answer will be
considered wrong. The correction will be made electronically, so any additional mark
might be taken as wrong.

* You can use the space next to the questions to take extra notes.

¢ It is recommended that you complete the answer sheet in the last five minutes of the
exam, making sure that your answers are final.

( Examples of filling the answer sheet

1. Find the result 2 + 3.
A. 6 B. 5 . 4 A. 3 E. 2

Correct filling Incorrect filling

LtOOOOE LtOROOO
LOOOOO MOIOIOROIC
LOOOOE tOOOO®




9th & 10 Grade 2274 Cyprus Mathematical Olympiad April 2021
(C’ Cymnasium & A’ Lyceum)
1. If
a=2-+V15 and B =6- 10,
then the value of the expression
(@ —B)(a+p)
is equal to:
A1 B. 3 r. 5 A7 E. 9
2. If
f(z) =2® — 3z —3(x + 3),
then
F(f(3))
is equal to:
A. 0 B. 3 r. -3 A. 9 E. -9
3. In the figure below, ABI'A is a trapezoid with AB || I'A, AB = 16 cm, BI' = 15 cm,

I'A =30 cm and AA = 13 cm.

A 16 cm B
13 cm x 15 cm
]
A 30 cm k I
The length = of BE is equal to:
A. 5cm B. 9cm I'' 12cm A. 14 cm E. None
of these
4. The sum of the solutions of the equation
V3 —26x =3z
is equal to:
1 2 2 2
A - B. _% I. = A. % E. None
9 9 9 9
of these
Cyprus Mathematical Society Page 1



9th & 10 Grade 2274 Cyprus Mathematical Olympiad April 2021
(C’ Cymnasium & A’ Lyceum)

5. A straight line (1) passes through the point A(0,4) and its slope is equal to 2. A straight
line (e2) has equation 5z — 2y = —6. The coordinates of the point of intersection of the
straight lines (1) and (e2) are:

A. (4,12) B. (0,3) r. (-2,-2) A. (2,8) E. (0,4)
6. In the figure below, the points A(1,4), B(5,4), I'(5,8), A(1,8) and E(11,0) are given.

Y

A(1,8) I'(5,8)
O

The area of the quadrilateral ABI'E is equal to:

A. 20 B. 16 r. 22 A. 28 E. None
of these
7. If )
a+— =4,
then the value of the expression
1
34—
a” + e
is equal to:
A, 44 B. 64 I'. 54 A. 86 E. 52

8. At 15:00, Theodoros started driving along a highway at a constant speed of 50 km/h.
A quarter of an hour later, Chrysa started driving, from the same spot as Theodoros
started and along same direction, at a constant speed of 65 km/h. Chrysa will catch up
with Theodoros at:

A. 16:15 B. 16:00 I'. 15:15 A. 16:05 E. 15:55

Cyprus Mathematical Society Page 2



9th & 10 Grade 2274 Cyprus Mathematical Olympiad April 2021
(C’ Cymnasium & A’ Lyceum)

9. In a rhombus, one of its four sides and one of its two diagonals have length equal to

10 cm each. The area of the rhombus is equal to:
A. 40 cm? B. 50 cm? I. 50v/3 cm? A, 100 cm? E. 100v/3 cm?

10. In the figure below, ABI'A is a quadrilateral with AB = 12 cm, BI" = 6v/2 cm, BA 1 AT,
BE = EI' = EA and ZBAT" = (9 + 12)°.

B
12 cm 612 cm
A r
A
The value of ¥ is equal to:
A. 30 B. 12 Ir. 33 A. 48 E. 18

11. The value of £, for which the lines with equations 4x + 7y = 15 and 8kx + 28y = 20 are

parallel, is equal to:

A. 2 B. 4 r. - A - E. None
of these

12. The line passing through the points (4,5) and (6, 6) intersects the axis Oy at the point:
A. (0,0) B. (0,1) r. (0,2) A. (0,3) E. (0,4)

13. The expression
(z —1)(z +1)3=22(x — 1)(z + 1)

is equal to:

A. 2t +1 B. 2* r. 2*—1 A 2 -1 E. None

of these
14. It x = 2021, then the value of the expression
225 + 22t 4a?
3+222 4+ " 20+ 2

is equal to:

A. 4 B. 2022 I'. 4042 A. 2021 E. 1

Cyprus Mathematical Society Page 3



9th & 10 Grade 2274 Cyprus Mathematical Olympiad April 2021
(C’ Cymnasium & A’ Lyceum)

15. In the figure below, semicircles with diameters AB, BI', I'E and AE are given.

If AE =24 cm and AB = BI' = I'A = AE, then the shaded area is equal to:

A. 907 cm? B. 457 cm? I'. 487 cm? A. 2471 cm? E. None

of these
16. If 104 A+ B
+A+
A®B= ————F—, A#B
® -5 A7
and the relation
S®3=10®2x
holds, then the value of z is equal to:
AT B. 6 Ir. 5 A 2 E. 15
17. Two integers m and n satisfy the relations:
m+n = 20
1 1 5
m n 24
The product mn is equal to:
A 24 B. 36 I'. 48 A 72 E. 96

18. There are 10 teams in a basketball tournament. If each team plays with each other team

exactly once, then the number of games that will take place are:

A. 10 B. 11 I'. 40 A. 45 E. 49

19. Ten points A,B,I',A,E,Z,H,0,1 and K are successively equidistant on a circle. The

measure, in degrees, of the angle ZAAH is equal to:

A. 36° B. 54° r. 72° A. T5° E. 108°

Cyprus Mathematical Society Page 4



9th & 10 Grade 2274 Cyprus Mathematical Olympiad April 2021
(C’ Cymnasium & A’ Lyceum)

20.

21.

22.

23.

If
p
=3,
p—2q
then the value of the expression
p
q
is equal to:
1 2
A, -3 B. 3 r. ¢ A - E. 2
3 3

In the figure below, we have that AB = 5 cm, AI' = 3 cm, ZAI'B = 90°, ZEBI" = 30°
and EI' = EB.

The length of EB is equal to:

2 4
A. \ggcm B. V3 cm I'' 2cm A. \S/gcm E. ;/gcm
The number of integers n, for which
L6 1
7T " n 4
is equal to:
A. 17 B. 18 . 19 A. 20 E. 24
The fraction
a 4 —,3 4
a2 — 32
for a # 0,5 # 0 and a # S, is equal to:
A. a%—p56 B.a2-52 T. a2482%2 A o®+p? E. o2 — 32

Cyprus Mathematical Society Page 5



9th & 10 Grade 2274 Cyprus Mathematical Olympiad April 2021
(C’ Cymnasium & A’ Lyceum)

24. In the figure below, we have that AB = 13 cm, AI' = 20 cm and AA =5 cm.

B r
[

13 cm 20 cm

A bScm A

The length of AT is equal to:
A. V585 cm B. V144 cm I'. v/600 cm A. V625 cm E. V441 cm

25. If x and y are positive integers with zy = 6, then the sum of all possible values of

2%ty
2eY
is equal to:
A. 4160 B. 4180 I'. 4164 A. 4176 E. 4128
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