BG, RU, EN

SAMPLE PROBLEMS
IMPUMEPHU 3AJAYN
AGE GROUP 3
3anaua 1. Kou nBa pa3inyHu 3HaKa ot 3HaIuTe +, —, . W : TpsAOBa Ja MOCTaBUM BMECTO O, 3a
J1a TIOJIy4MM BSIPHO PABEHCTBO?
(l16o6)o2=5
3amaya 1. Kakue aBa pa3inuHbIX 3HAKa U3 3HAKOB +, —, * M : HYKHO IOCTaBUTh BMECTO O,

YTOOBI IOJIyYUTh BEPHOE PABEHCTBO?

(l16o6)o2=5
Problem 1. Which two different symbols among +, —, X and = should we place instead of O, in
order for the following equation to be correct?

(l16o6)o2=5
3agaua 2. Konko mudpu ca HeoOXoanMu, 3a J1a 3alUIlIeM HEYETHHUTE JABYIH(PPEHH YUCIIa, T10-
Masku ot 387
Ilosicnenue: 3a 3aNIMCBAaHETO HA YMCIOTO 33 ce U3MO3BaT /1BE U(pH.
3agaya 2. Cxosibko udp HYKHO AJIs 3alIMCU BCEX HEUETHBIX JIBY3HAUHBIX YMCENl MEHbIIe 387
llosicnenue: nis 3anucu yncina 33 UCTONb3yOTCS J1BE HUDPHI.
Problem 2. How many digits are needed in order to write down the odd two-digit numbers smaller
than 387

Hint: We use two digits to write the number 33.
3agaua 3. Koe ¢ uncnoro N, ako 1.2.3.....N = 2.4.4.4.3.3.3.3.5.7
3anava 3. Yemy paao N,ecrmu 1-2+-3 ..o N=2-4-4-4-3-3-3-3-5-7

Problem 3. Find the number NV, if 1 X 2X 3 X...X N=2X4X4X4X 3X3X3X3xXx5x7

3agauya 4. B rabnuiara Ha Bceku IBST (05171, CUB U 4epeH) choTBeTCcTBA ynciio. CoopoBeTe Ha

qyuciiaTa BbB BCCKU PCJl Ca TIOKA3aHW Ha KapTUHKaTa. Koe uncino cpoTBEeTCTBA HA CHBHS KBaI[paT?
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3anaua 4. B tabnune kaxnomy mBery (Oenblid, cepblii, YEPHBIN) COOTBETCTBYET CBOE YMCIIO.
Cymma 4ucen, CTOSIIIMX B KaKIOW U3 CTPOK, YKa3aHbl HAa KapTHHKE. Kakoe 4ncio cooTBEeTCByeT

cepomy KkBajapaty?

Problem 4. In the diagram below, each colour (white, grey and black) corresponds to a specific
number. The sums of the numbers in each row have been shown on the diagram. What number

corresponds to the grey square?

45

54

27

3agaua 5. @urypara ACBDE e cbcraBena ot paBaobenpen TpubrbiHUK ABC ¢ ocHoBa AC n
kBagpat ABDE. Ako obukonkara Ha ¢gurypara ACBDE e ¢ 8 ¢cM mo-roisima ot oOMKOJIKaTa Ha
TpubrbiaHuka ABC, npecmerHere obukoikara Ha kBajgpara ABDE.

3anpaua 5. durypa ACBDE cocrasiiena u3 paBHoOeapenHoro tpeyroibaruka ABC ¢ ocHoBaHUEeM
AC u kBagpata ABDE. Eciu nepumerp ¢urypet ACBDE nHa 8 cm Oosbliie mepumerpa
tpeyroiabHuka ABC, naiinure nepumerp kBaapata ABDE.

Problem 5. The figure ACBDE is made up of an isosceles triangle ABC with a base AC and a
square ABDE. If the perimeter of the figure ACBDE is greater than the perimeter of the triangle

ABC by 8 cm, find the perimeter of the square ABDE.
C

A B

E D

3agaua 6. Unicno, K0eTo ce yeTe Mo €IMH U ChII Ha4MH OT JISIBO HA/SICHO U OT JSICHO HAJISIBO Ce
Hapuda nmanuaapoM. Konko ca aAByrudpeHuTe U TpUIHPPEHH Yncia — MaTHHIPOMHE?

3agaya 6. Yuciio, KOTOpoe BHITISAUT OJMHAKOBO MPH 3aIUCH CJIeBa HAMPABO U CIIpaBa HAJEBO
HazoBeM TaMUHAPOMOM. CKOIBKO CYIIECTBYET JABY3HAUHBIX U TPEX3HAYHBIX YHCENl —
MAJTUHAPOMOB?

Problem 6. A number that is read the same way backward and forward is called a palindrome.

How many two-digit and three-digit palindromes are there?

32



3amaua 7. Anekc uma 21 mMoivBa ¢ pa3iuyeH IBAT — XKbJIT, 3€JIeH, CUH 1 uepeH. Ot Tsx 18 He ca
3eJIeHH, 7 ca 4YepHH, a 15 He ca xbatu. Kosiko cuHu MonuBu uma Anexc?

3agaua 7. Y Anekca ectb 21 KapaHjaml pa3HbIX [IBETOB - JKEITOT0, 3eIEHOT0, CHHETO U
yepHoro. M3 atux kapannamieit 18 ne 3enéueie, 7 yepHsle, a 15 - He xenthie. CKOJIBKO CUHUX
Kapanpaamei y Asnexca?

Problem 7. Alex has 21 pencils of different colours — yellow, green, blue and black. 18 of them

are not green, 7 are black, and 15 are not yellow. How many blue pencils does Alex have?

AGE GROUP 4

3agaua 1. B m3paza 53 — 40, npemecreTe eaHa OT UPPUTE, TaKa Y€ J1a MOIyIUTe Hal-ToIsIMaTa

Bb3MOXHa pasnuka. Kos e 14?

3agaya 1. B Beipaxkenun 53 — 40, npemectute OaHY H3 HUPpP, TaK 4YTOOBI IOJTYYHTH

HanOOJIBIIYI0 BO3MOXKHYIO pa3HOCTh. Yemy oHa paBHa?

Problem 1. Move one of the digits in the expression 53 — 40, in order to get the greatest possible

difference. What is the difference?

3apava 2. Yucnara 3, 7, 11, 15, ..., 119 ca 3anucanu 1o clieIHOTO MPABUJIO: BCAKO CJIEABAIIO
YHCIIO0 ce MOIy4aBa, KaTo KbM IIPEIXOAHOTO pubaBuM 4, nokaro cturieM 1o 119. Konko o6mio

ca 3alHcaHuTe yncia?

3agaua 2. Yucna 3,7, 11, 15, ..., 119 3anucansl 110 ciaeayroneMy paBuy: Kaxa0€ ClIeayroliee
YHCIIO MOJyYaeTcs, €Cliu K NpeAblAyeMy NpubaBuTh 4, 10 TEX MOp, IOKa He JOCTUrHeM a0 119.

CKOJIBKO BCET0 3aIliCcaHo Yucen?

Problem 2. The numbers 3, 7, 11, 15, ..., 119 have been written according to the following rule:
we get each number by adding 4 to the number preceding it. We keep doing this until we get to

the number 119. How many numbers have we written in total?

3apaua 3. Yucnara 28, 37, 42, 56, 61, 74, 81 u 91 ca pa3nenenu B 1Be rpynu 1o 4 yucia, Taka
4ye cOOpBhT Ha YUCIIaTa BbB BCSAKA TPpyIa € eauH U chlll. Koe e 4eTBBPTOTO YHCIIO OT rpymnara, B

KOATO ca umciara 28, 42 u 91?

3apaua 3. Yucna 28, 37,42, 56, 61, 74, 81 u 91 pa3nenens! Ha ABe Ipynmbl 10 4 yncia, Tak 4To
CyMMa 4rces B KaXJI0U TPyIIe O/IHa U Ta Ke. YUeMy paBHO YETBEPTOE YUCIIO B TPYIIE, B KOTOPOH

HaxoasaTced unciaa 28,42 m 917
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Problem 3. The numbers 28, 37, 42, 56, 61, 74, 81 and 91 have been divided into two groups of
4 numbers each, so that the sum of the numbers in each group is the same. Find the fourth number

of the group that contains the numbers 28, 42 and 91.

3agaua 4. C mudpure 0, 1, 3,4, 5 u 6 ca cbcraBeHu aBe Tpuudpenn yucia. Konko e Hail-mankara

Bb3MOKHA pa3yivKa?

3apaua 4. 13 mudp 0, 1, 3, 4, 5 u 6 cocTaBieHbI JIBa TPEX3HAYHBIX YKCIa. YeMy paBHaA HX

HanMCHbIIIas BO3MOKHasi pa3HOCTB?

Problem 4. The digits 0, 1, 3, 4, 5 and 6 have been used to create two three-digit numbers. Find

the least possible difference of those numbers.

3apaua S. Jlanenu ca 4 Touku. Koako TpubIblIHUKA MOKEM J]a HAUEPTAEM C BBPXOBE 3 OT TE€3U

TOUKHU?

3anaua 5. /lansl 4 Touku. CKOJIBKO TPEYTrOJIbHUKOB MOKHO HAUEPTUTD C BEPIIMHAMU B 3 U3 ITUX

TOYEK?

Problem 5. We are given 4 points. How many triangles can we draw that have 3 of these points

as their vertices?

3agaya 6. Kosko Hali-MHOTO ca MOpEIHUTE JHH, Cpel KOMTO MMa caMo 9 moHeaenHuka u 9

BTOpHHKA?

3agaua 6. Kakoe HanbOonbIlnee KOJUYECTBO JHEH MOXKHO B3STh MOJAPS/ TaK, YTOOBI CPEAM HHUX

OBLJIO POBHO 9 MOHECITHPHUKOB U 9 BTOPHUKOB?

Problem 6. What is the greatest possible number of consecutive days, among which there are only

9 Mondays and 9 Tuesdays?

3agaua 7. B tabauma 3%3 ca 3anucanu 9 uncna:

I/I36HpaMe €IHO 4YHCJIO (HpOI/ISBOJ'IHO) " 3a4CpKBaMC 4HuCJIaTa B paa U CcThI0a Ha TOBA YHCIIO.
CJ'ICI[ TOBa I/I36I/IpaMC €IHO OT OCTaHAJINUTC 4 yucna u 3a4YCPKBAMC UUCJIaTa B HCTOBUA CTBJIO U pea.

Ocraga 1 uncno. Konko € cOopbT Ha TOBA YMCIIO ¥ H30PAHUTE Uncia’?
Toscnenue: Ynucnoro 8 e B equH pen ¢ uncnata 4 u 3; B euH cThi0 ¢ yucnara 11 u 14.

3amaua 7. B tabmune 33 3anucans! 9 uncer:
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BribepemM oHO yuciio (MPOM3BOJIBHO) U YHCIIA, CTOSIIKE B OJHOM CTPOKE W B OJIHOM CTJIOIE C
3TUM YHUCIOM 3adepkHeM. [locie 3Toro BeIOepeM OHO M3 OCTABIIMUXCS 4 YMCEN, ¥ YHClia B €r0
cTonbue u crpoke 3auepkHeM. OctaHercs ogHO yuciio. Haiinem cymmy IBYX BBIOpaHHBIX YHCEI

1 OCTAaBLICTOCHA YHMCJia. LICMy OHa paBHa?

Toscnenue:Yucno 8 cTOUT B OJHON CTpOKE C unciaMu 4 u 3; B 0THOM cToJIONe ¢ ynciamu 11 u

14.

Problem 7. 9 numbers have been written in this 3x3 table:

4 8|3
7116
1014 | 9

You must pick one number at random and strikethrough the other numbers in the row and column
of this number. Then you must pick one of the remaining 4 numbers, and again strikethrough the
numbers in its row and column. There is 1 number remaining. Find the sum of the numbers you

picked, as well as the remaining number.

Hint: The number 8 is in the same row as the numbers 4 and 3 and in the same column as the

numbers 11 and 14.

GROUP 5

3agaua 1. Konko Haif-Manko € cOOPBT Ha €CTECTBEHUTE YKcha a U b , ako

S<1mz>17
3anava 1. Kakoe HanMeHblIee 3HaU€HUE IPUHUMAET CyMMa HaTypajibHbIX YHCed a U b, eciu

%<1n§>1?
Problem 1. What is the smallest possible sum of the natural numbers a and b , if

S<land Z>1?

3apaua 2. Camo ¢ nudpute 1, 2 u 3 ca 06pazyBaHl BCUUKH JJECETUYHU JIPOOH, KaTO BB BCAKA OT
TSAX BCAKA OT MUGPUTE ce U3M03Ba M0 BeaAHBX. Konko cpen Te3u qpodu ca mo-Manku ot 3?
3agaua 2. C nomoiupto ToJbKo Tpex 1udp 1, 2 u 3 o6pa3oBaHbl Bce JeCSITHUHBIE APOOU, TaK, YTO
B KaXIOW ApoOu Kaxaas W3 3THX Iudp Hcroib3oBaHa oJuH pa3. CKOJIbKO M3 3TUX JApolei
MeHbuie 37

Problem 2. The digits 1, 2 and 3 are the only digits used to form all decimals, and in each of them

each digit is only used once. How many of these decimals are smaller than 3?
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3apaua 3. Konko ca Bcuuku S-iiudpenu yucna 3*91*, kouto ce gensar Ha 22.
3anava 3. CKOJIBKO CYIIECTBYET MATU3HAYHBIX ynces 3*91*, kotopeie aenarcs Ha 22 ?

Problem 3. How many 5-digit numbers 3*91%* are there, such that are divisible by 22?

3amaua 4. KoJiko ca cTOHHOCTHTE HAa €CTECTBEHOTO YHCIIO X, aKO X% OT YHUCJIOTO 56 € 110 YHCIIO0,
no-mayko ot 100?
3agauya 4. CKOJIBKO CYyIIECTBYET HATYPAJIbHBIX YUCEN X, €ClIU X% OT uucaa 56 - 1enoe 4yucio

Menbie 1007

Problem 4. How many values of the natural number x are there if x% of 56 is an integer smaller

than 100?

3agaua 5. EnuHMAT AMaroHan Ha YETUPUBIBIHUK ¢ oOukoyika 20,6 ¢cM To Jenu Ha JBa
TpUBI'BIHUKA ¢ 00uKoIKH 10,8 cM 1 15,7 cm. Kosko canTHMeTpa € To3u quaroHa?
3angaya S. J{uaroHanb JeIUT YETHIPEXYTONbHUK ¢ iepuMeTpoM 20,6 cM Ha J1Ba TpeyroJibHUKa C
nepumerpamu 10,8 cMm u 15,7 cm. Haiiqure niiuHy 3TOi AMaroHaliv B CAaHTUMETpax.
Problem 5. One of the diagonals of a quadrilateral with a perimeter of 20.6 cm divides it into two

triangles with perimeters of 10.8 cm and 15.7 cm. How many centimeters is this diagonal?

3apa4a 6. Ctpanara Ha Bcsika OT KJeTkute € 1 cm. [1o Konko pa3nuyHu ObTs ¢ IbJKUHA 8 CM,

10 CTPAHUTC HA KIICTKUTEC, MOKEM Ja CTUTHEM OT A a0 B?

3anava 6. Ctopona kineTodku paBHa 1 cm. CKOJIBKO pas3IMUHBIX ITyTEH JUIMHBI 8 CM, HIYIIHAX 110
CTOpOHAM KJIETOUEK, BEJET U3 TOUKU 4 B TOUKy B?
Problem 6. The side length of each cell is 1 cm. How many different paths with a length of 8 cm

can be taken, along the sides of the cells, in order to get from 4 to B?

B
l T
A

3apauya 7. Ha nbckata ca Hanucanu yucnara 1, 9, 17, ..., 97, 105. Pa3peuieHo e cieqHoTo

JeficTBHE: 1a HU3TPUCM ABC YHUCJIa U BMECTO TAX A4 3allUIICM c60pa nM. Konko ot € TIPHUIIOKCHO

TOBA JIEMCTBHE, aKO Ha JhCKATa € OCTAHAJIO €IHO YHCIIO?
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3agaua 7. Ha nocke nanucans! uncna 1, 9, 17, ..., 97, 105. Pazpemuieno crnenyroiee aecTBue:
COTpEM JIBa YHCIIa U BMECTO HHX 3amuiieM ux cyMmy. CKOJIBKO pa3 HY>KHO BBIIOJHUTH 3TO
JielicTBUE, YTOOBI HA JJOCKE OCTAJIOCH OJIHO YHCIO0?

Problem 7. The numbers 1,9, 17, ..., 97, 105 have been written on a white board. The following
action is permitted: we can erase two numbers and write down their sum in their place. How many

times was this action carried out if there is only one number left on the board?

AGE GROUP 6
3anaua 1. [IpecmeTtHere
— 0,625
P
1+ —
1+ >
3aga4a 1. Berunciaure
! 0,625
P
1+ —7
1+ 5
Problem 1. Calculate
—0.625
P
1+ —7
1+ 5

3anaua 2. [IpecmetHere

Problem 2. Calculate:
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| - —2—(—3 —(—4—5 x (—1.5— 1%)))

3agaya 3. 3a KOM L€ YUCIIA 11 YUCIIOTO, PABHO Ha

n—1
€ €CTECTBEHO YHUCIIO?

3agava 3. J[71s1 KaKuX EJIbIX YUCEN 7 YUCIIO, PABHOE

5
n—1

n—

SBJIAETCS. HATYPaJIbHBIM YHCIOM?

S : 5
Problem 3. For which integers »n is the number equal to n — —a natural number?

3agaua 4. [IpecmeTHeTe X, aKo

1+1+1+1+1 1=0
2 4 6 13 «x B
Tosacuenue:
L S N SUPIS S S|
2 4 6 12 a a+1l a(a+1)

3agaua 4. Berancaure x, eciau

2 4 6 13
loscnenue:
stitetn = T ot
Problem 4. Find x if
1 1 1 1 1
ztatetty 1=
%+i+%+%:1and5:ﬁ+a(;ﬂ)

3anaua 5. durypara e cbcraBeHa oT 7 Ky0a, Bceku ¢ pb0 3 cM. Kosko KBagpaTHU CaHTUMETpPA €

JIMIETO HAa MOBBbPXHUHATA HA IMOJTYYCHOTO TS7107?
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3anaya 5. @urypa cocrasieHa u3 7 KyooB, ¢ pedpom 3 cm kaxabiil. Haligute miomans

MOBCPXHOCTHU IMOJIYUYCHHOI'O TCJIa B KBAAPATHLIX CAHTUMETpAax.

Problem 5. The figure below is made up of 7 cubes, each with an edge of 3 cm. Find the surface

area of the resulting figure in cm?.

3agaua 6. [IpaBobreien TpubrbiHuK ABC uma katetr AC = 3 cM u xunoreHysa 458 =5 cm.
1
Toukara M e or crpanara BC, takaBa ye CM = " CB. IlpecmeTHeTe B KBaJipaTHU CaHTUMETPU

nunero Ha A ABM.

3agaua 6. IIpsmoyronpHblil TpeyroiabHUK ABC numeet karetr AC =3 cM U runoTenysy 48 =5 cMm.
Touka M npunamiexutr cropoHe BC, tak yto CM = %C B. Haiigure mnomans A ABM B

KBaJApaTHbIX CAHTHUMCTpax.

Problem 6. The right-angled triangle ABC has a leg AC =3 cm and a hypotenuse 4B =5 cm.
The point M is on the side BC, such that CM = %CB. Find the area of A ABM in cm?.

C
M

A B

3anpaua 7. [IpecmeTHeTe ocTaThKa OT neneHnero Ha 34! — 1 wa 2025.

Hosacnenue: 34! = 1.2.3.....33.34

Samaua 7. Haliqute octarok ot neinenud uucia 34! — 1 ua 2025.

lloacnenue: 34! =1-2-3-..-33-34
3anaua 7. Calculate the remainder left after dividing 34! — 1 by 2025.

Hint:34'=1X2X3X..X33 X34
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AGE GROUP 7
3amaua 1. Axo

_ <_ (—x —(x = (x = (x - 2))))> —ax+b

€ TBXKJIECTBO, PECMETHETE a + b.

3agaua 1. Beruucioure a + b |, ecin

_ <_ (—x ~(x = (x = (x - 2))))> —ax+b

TOKIECTBO.

Problem 1. Calculate a + b if

_ <_ (=x = (2= (2= (=2 - 2))))> —ax+b

is an identity.

3amaua 2. [Ipecmernere (x72 + x2 + 2)71L. (x + i), ako x = G)O - G)_l.

3anaua 2. Beruncmmre (x 72 + x2 +2)7L (x + i), eclm x = G)O - G)_l.

0 -1
Problem 2. Calculate (x™2 + x% + 2) ™1 x (x + ) if x = G) - (_) ,

3amaua 3. Axo |[a®? — 1| = 3 u |a| = —a, npecmernerte |a — 2|.
3agaua 3. Ecm |a? — 1| =3 u |a| = —a, naiigure |a — 2|.
Problem 3. If |a? — 1| = 3 and |a| = —a, calculate |a — 2|.

3agaua 4. Kos e Hali-mankara CTOWHOCT Ha €CTECTBEHOTO YHUCIIO 71, 33 KOSTO € U3IIBIHEHO
5"+ 12" < 13™?

3agaua 4. J[)1s1 Kakoro HAMMEHBIIETO HATYPAJTLHOTO YMCIIA 71 BBITOJIHIETCS HEPABEHCTBO
5"+ 12" < 13™?

Problem 4. Find the smallest value of the natural number n, for which the inequality

5" + 12" < 13™
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1s true.

3agaua 5. B npaBobrenHuk ABCD Toukute P m Q ca cpenu Ha ABe OT CTpaHHUTE My.
3ammpuxoBaHUTE MPABOBI'BIHU TPUBI'BIHUIIM ca ¢ KaTeTu 12 cM u 5 cMm. [IpecmeTHeTe 0OMKoIKaTa

Ha IpaBOBI'bJIHUKA

3apgaua 5. B npsamoyronbauke ABCD touku P u Q - cepenunsl n1ByX ero ctopoH. Karersr
3alITPUXOBAHHBIX MPSIMOYTOJIBHBIX TPEYrOJIbHUKOB paBHBI 12 cM u 5 cm. Haiinure nepumerp

IIPSIMOYTOJIbHUKA.

Problem 5. We are given the rectangle ABCD. The points P and Q are midpoints of two of its
sides. The gray right-angled triangles have legs with lengths of 12 cm and 5 cm. Find the perimeter

of the rectangle.

D | C
A ’ B

3agauya 6. Keagpar cbc crpana | e paspsasan Ha 3 mpaBobreiHHKAa. Kosko € Hail-ronemus

BB3MOKEH COOp OT OOMKOJIKHUTE UM?

3apaua 6. KBaapar co croponoit 1 paspesan Ha 3 npsMoyroibHUKa. YeMy paBHa HauOOJIbIIAs

BO3MOXHas CyMMa UX IEPUMETPOB?

Problem 6. A square with a side length of 1 cm has been divided into 3 rectangles. Find the greatest

possible sum of their perimeters.

Banaua 7. [TomuuaombT X3 + 2x% — 22x + 21 Moxe na ce MPEAICTaBU KaTO MPOU3BE/ICHUE HA JIBA

nonunoma (x — 3) u (x? + Ax — 7). Koe e uncnoro A?

3agaua 7. Iomunom x3 + 2x% —22x + 21 MOXHO NpPEACTABUTh KakK MNPOU3BEIEHHE JBYX

nomuomoB (x — 3) u (x2 + Ax — 7). Uemy pasno uncio A7

Problem 7. The polynomial x3 + 2x? — 22x + 21 can be expressed as the product of the two
polynomials (x — 3) and (x? + Ax — 7). Find the number 4.
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AGE GROUP 8

3anaua 1. [IpecmeTtHere

(1 + /(1 —\/§)2>2 -1

3agaua 1. Beruucioure

(1 + /(1 —\/§)2>2 -1

Problem 1. Calculate

(1 + /(1 —\/E)2>2 -1

3anaua 2. Koe e ectrecTBEHOTO 4MCIIO NV, 32 KOETO U3pa3bT

J3+JN—J3—JN

€ I[UI0 YHUCII0?

3anaya 2. [Ipu kakom HaTypaiabHOM N BBIpaKEHHE

\/ 3+ VN - \/ 3—+VN
SIBJISIETCS LIEJIBIM YUCIIOM?

Problem 2. Find the natural number N, for which the following expression is an integer?

J3+%N—J3—JN

3agaua 3. YpaBHeHusTa

2+ 2p+Dx+q=0ux*+QR2q+x+p=0
uMaT TOYHO e1uH o601 KopeH. [Ipecmetnere p + q.
3anaya 3. YpaBHeHUs

2+ 2p+Dx+q=0ux>+Q2q+x+p=0
MMEIOT POBHO OJMH 001muii Kopenb. Haiinure p + q.
Problem 3. The equations

x2+2p+Dx+q=0andx*+ 2q+x+p=0

have exactly one common root. Calculate p + q.
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3anava 4. Konko ca BCHUKU TpUIUPPEHHU YUCIIA, B KOUTO UMa MIOHE JIBE €IHAKBU IU(pu?
3angaua 4. CKOJIBKO CyLIECTBYET TPEX3HAYHbBIX YHCEJI, B 3alIMCHU KOTOPBIX UMEETCS XOTs Obl 1B
OJIMHAKOBbIE LU(DPHI?

Problem 4. How many three-digit numbers have at least two identical digits?

3agauya 5. CnopsiMO IpaBOBI'bIHA KOOPAMHATHA CUCTEMA €A 33JJaJICHU TOUKUTE

A (2;2) u B (0; 5).0Onpenenere KOOpAMHATUTE HA TOUKaTa M, KOATO € cpesia Ha oTceukaTa AB.

3agaua S. B npsiMoyronbHOM cucteme koopAuHaT 3aaanbl Touku A (2; 2) u B (0; 5). Onpenenure

KOOpPJUHATBI TOUKU M, KOTOpast SIBJISIETCS CEpEeIUHOM 0Tpe3ka AB.

Problem 5. If the points 4 (2; 2) and B (0; 5) are plotted on the rectangular coordinate system,

find the coordinates of the point M, which is a midpoint of the line segment 45.

7]

3anaua 6. Yetupubreanuk ABCD e tpanen c muue 27 cm ? (AB || CD,AB > CD),
AA,; L BC,A, € BC, DD, L BC,D, € BC,BC=6cm, AA;="T7 cm.
Konko ¢m e npmkuHaTa Ha oTtceukara DD, ?

3amaua 6. Uersipexyronsuuk ABCD - tpanenus ¢ miomaasio 27 cm ? (AB || CD,AB > CD),
AA, L BC,A, € BC, DD, 1 BC,D, € BC,BC=6 cm, AA;="7 cm. Haiinute muny otpeska DD,

B CAHTUMETpPAX.

Problem 6. The quadrangle ABCD is a trapezium with an area of 27 cm 2 (AB || CD,AB > CD),
AA, L BC,A, € BC, DD, L BC,D, € BC,BC = 6 cm, AA;= 7 cm. Find the length of the line

segment DD, in cm.
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3agaua 7. AKo x M ) ca €CTECTBEHHU 4MCIIa, TAKUBA Y€ 2xy + 2x + y = 9, npecmeTHeTE X + .
3apaua 7. Ecnu x 1 y - HaTypasibHbIe Yyncia, Takue 4to 2xy + 2x +y = 9, Haiaure x + .
Problem 7. If x and y are natural numbers such that 2xy + 2x +y =9, find x + y.

AGE GROUP 9

3anaua 1. [IpecmetHere 4 — B 3a THKIECTBOTO

3x +5 A B

= +
x24+2x—3 x—1 x+3

3amaua 1. Haiinure A — B B TOXKIECTBE

3x +5 A B

= +
x?+2x—-3 x—-1 x+3
Problem 1. Calculate 4 — B in the identity:

3x +5 A B

= +
x2+2x—3 x—1 x+3

3anaua 2. I[IpecmetHere

3\/2+\/§+i/2—\/§

3agaua 2. Hatiqure

3\/2+\/§+3\/2—\/§

Problem 2. Calculate



3 3
\/ 2+V5+ J 2-+5
3agaua 3. 3a KOJIKO 1I€JIM YUCia N € U3IBJIHEHO HEPABEHCTBOTO?

9<yn(n+1)<99

3agaua 3. 151 CKOJIBKUX IIEJIBIX YKCEIT 1l BHIIOJIHSAETCSI HEPAaBEHCTBO?

9<n(n+1)<99

Problem 3. How many integers n satisfy the inequality?

9 < /n(m+1)<99
3agaya 4. B xoiil KBaApaHT € NIpeceyHaTa TOYKa Ha IPaBUTE
y=vV2x—+V3 uy=+3x++2
3anaya 4. B xakoli 4eTBepTH HAXOJUTCS TOUKA IIEPECECEHUS TTPSMbBIX
y=\/§x—\/§ uy=\/§x+\/§

Problem 4. In what quadrant is the intersection point of the straight lines

y=v2x—+3 andy =3x ++2

3amaua 5. AKo X; U X, ca KOPEeHHU Ha ypaBHeHHeTo x> — 2022x — 2023 = 0, mpecMeTHeTe

x, — 2023 N x, — 2023
X1 X2 .

3agaua 5. Eciu x; 1 x, kopHu ypaBHeHus x2 — 2022x — 2023 = 0, naiigure

X = 2023 | x, — 2023

X1 X2

Problem 5. If x; and x, are roots of the equation x? — 2022x — 2023 = 0, calculate

X, = 2023 | x, — 2023

X1 X2

33[[3‘[3 6. Pasraexxgame BCUUKH TPUBI'BJIIHUIU, CTPAHUTEC HA KOUTO Ca LCIIUTC YUCJIa 2 cm, 3cm

1 a cm. KoJko KBagpaTHH CAaHTUMETPa € Hal-MajIKoTo Jiuiie?
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3agaya 6. PaccMoTpuM BCE TpEyroJIbHUKH, IJIMHBI CTOPOH KOTOPBIX - LieJble uucia 2 c¢cm, 3 cm

nacm. HaﬁﬂHTe HaNUMCHBIIIYIO IJIOMAAb B KBAPATHBIX CAHTUMCTpPAX.

Problem 6. Let us look at all triangles which have sides with lengths expressed in integers: 2 cm,

3 cm, and ¢ cm. Find the smallest area in cm?>.

3anaua 7. Hamepere peanHuTe peuieHus Ha ypaBHEHUETO.

lx =2+ x|+ |x+ 2| +x% =4

3anaya 7. Halinute neficTBUTENbHbIE KOPHU YPaBHEHMUSL.

lx — 2|+ |x| + |x + 2| +x* =4

Problem 7. Find the real solutions of the equation.

lx — 2| + x| + |x + 2| +x* =4

PEHIEHUSA U OTTOBOPHU
AGE GROUP 3
Problem | Answer Solution
1 —Hu: (16—-6) - 2=5
—and -+
bpost na wucnara 11, 13, ..., 35, 37 e 14. bposT Ha mudpure, ¢ KOUTO ce
3anucBar e 28.
2 28
There are 14 numbers: 11, 13, ..., 35, 37. The number of digits used to write
those numbers is 28.
IX2X3 X.XN=2X4%Xx4%x4X 3X(3X3)Xx3xXx5%x7=
=2X4X4X4X3XIX3IX5XT =
3 9 =2X4X4X2X6XIX3IX5XT =
=2X4X8X6X9IX3X5X7=
=2X3X4X5X6X7Xx8Xx9 =N=9
9 9 45
4 18 ’ >

9 9 9 27
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9 9 45 -18=27
9 54-9-27=18
9 9 9 27

16

Pasnukata Ha OOWKONKHTE € yJIBOCHaTa CTpaHa Ha KBajpara. Torasa
cTpaHaTa Ha KBajipaTa € 4 cM, a oOuKojkara My € 16 cm.
The difference of the perimeters is the doubled side of the square. Then the

side of the square is 4 cm and its perimeter is 16 cm.

99

11,22, ...,99
101, 202, ..., 909
111,212, ..., 919,

191, 291, ..., 999

Ot 21 — 18 =3 ca 3enenure.

3enenute u yepHUTe ca 0610 10. Torasa xbarute u cuaute ca 11.
Kentute ca 21 — 15 =6.

ToraBa 3eneHuTe, YepHUTE U XKBATUTE ca 3 + 7 + 6 = 16, a cunure ca 21 —
16 =5.

From 21 — 18 = 3 green pencils.

The green and black pencils are 10 in total. Then the yellow and blue
pencils would be 11.

The yellow pencils are 21 — 15 =6.

Therefore, the green, black and yellow pencils are 3 + 7 + 6 = 16, and the

blue pencils are 21 — 16 = 5.

AGE GROUP 4

Problem

Answer

Solution

543

Mexnay mudpute 5 u 3 nocrasMe 1udpata 4 u nonyuasame 543 —0 = 543.

We place the digit 4 between the digits 5 and 3 and we get 543 — 0 = 543.

30

K®M uncnoro 3 tps6Ba na npubasum 29 netH 4, 3a 1a nomyyum 119. Torasa

yuciiara ca oomo 29 + 1 = 30.
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We must add the number 4 to the number 3 29 times, in order to get 119.

Then the numbers would be 29 + 1 = 30 in total.

COopbT BBB Beska rpyma e 235.
28+42+74+91 =235

37+56+61+81 =235.

74 Uucnoro, KOETO ThpcuM, € 74.
The sum in each group is 235.
28 +42 +74 +91 =235
37+56+61+81=235.
The number we are looking for is 74.

36 401 — 365 = 36.
AKO 4eTUpUTE TOUKH JIexkKaT Ha eHa rpaBa — 0 TPUBI'BJIHULIY.
AKO TpH OT TOUKHUTE JIe)KaT Ha e/lHa IIPaBa, a YeTBbPTATa HE JIEKH HA Ta3U

0,3

’ npaBa — 3 TPUBI'bJIHUKA.
wiu 4
AKO HSMa TPU TOYKH, KOUTO JISKAT HA €/IHA TpaBa — 4 TPUBI'bIIHUKA.
0, 3 or | If the four points lie on the same straight line — 0 triangles.
4 If three of the points lie on the same straight line, and the fourth does not lie

on this straight line — 3 triangles.
If there are no three points that lie on the same straight line — 4 triangles.
9 cenmMuun umat 9 noHenenHuka U 9 BTopHuka. Bceska 3amousa ¢
MOHEJIETHUK. AKO 100aBUM 5 JHU OT cpsifia 10 IbPBUS MOHE/IEIHUK, IIe

68 moJryaum oomo 5 + 9.7 = 68 mHu.
9 weeks have 9 Mondays and 9 Tuesdays. Each week starts with a
Monday. If we add 5 days from Wednesday to the first Monday, we will get
a total of 5 + 9x7 = 68 days.
N36upame yucnoro 8.

24 Yucnoro 8 e B equH pen ¢ yucnata 4 u 3; B eaAuH cThI0 ¢ unciata 11 u 14.

Canen nppBOTO 3auepkBaHe ocTasar yuciaara 7, 6, 10 u 9.
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N36upame 6. 3auepkBame 7 u 9. Ocrasa uucnoro 10.
TepcenusT coop e 8§ + 6 + 10 = 24.

Pe3ynTaTsT € BuHaru 24, 3amoro:

- yucliaTa B IbPBUS CTHJIO ca oT BUaa | + 3xa, KbAETO a € HoMepa Ha peaa;
- giclaTa BbB BTOPUA CTHIO ca oT Buxa 5 + 3xb, kpaero b e Homepa Ha
pena;

- yucnara B 3-usi CTHJIO ca OT BUAa 3Xc, KbJETO C € HOMEpa Ha pefa;
Torasa cO0OpbT Ha N30PAHUTE U OCTAHATIOTO YHCIIO €
1+3xa+5+3xb+3xc=6+3x(a+b+c)=6+3x(1+2+3)=24.

The numbers in the first column are of the type 1 + 3xa, where a is the
number of the row;

The numbers in the second column are of the type 5 + 3xb, where b is the
number of the row;

The numbers in the 3™ column are of the type 3xc, where ¢ is the number of
the row;

Therefore, the sum of the numbers you picked, and the remaining number is

1+3xa+5+3xb+3xc=6+3x(a+b+c)=6+3x(1+2+3)=24.

AGE GROUP 5
Problem | Answer Solution
a
§< 1=a=1,2,3,4
b
1 ? ;>1$b=8,9,10,...
(a+b)pin=1+8=9
Tosa ca uucnara 12,3; 13,2; 2,13; 2,31 — o610 4.
2 4
There are 4 decimals in total: 12.3; 13.2; 2.13; 2.31
Yucnorto 3x91yce penmua 11, ako 11 jgemu 3 — x+ 9 — 1 + y =
3 5 11 —-x+y=>x=y

Yucnoro 3x91x ce nenu Ha 22, ako x e yeTHa udpa, T.e. 0, 2, 4, 6 win 8.
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Twpcenure uncna ca 5.

The number 3x91y would be divisible by 11 if 11 1s a factor of
3—-x+9-1+y=11-x+y=>x=y

The number 3x91x would be divisible by 22 if x is an even number,

1.e. 0,2, 4, 6 or 8 There are 5 numbers in total.

X 14x
m.56 =25 = x = 25,50,75,100,125,150,175

TwpcenuTe cTONHOCTH 3a x ca 7.

X 14x
100 X 56 = >0 = x = 25,50, 75,100,125,,150,175

= 7 values in total

2,95

2.95

((10.8 4+ 15.7) — 20.6) + 2 = 2.95

Bceku nbT ¢ npmkuHa 8 cM ce onpenens oT 1 BepTukanHa u 7
XOPHU30HTAIIHU OTCEUYKHU. bposaT Ha n300puTe HA BEPTHUKAIHU OTCEUKH € 8.

ToBacu 6pO$IT Ha BCUYKHU PA3JIMYHA MapIIpyTH.

Each 8 cm-long path is defined by 1 vertical and 7 horizontal segments. The
number of choices of vertical segments is 8. This is also the number of all

different paths.

13

Yucmara ca (105 — 1) + 8+ 1 = 14. Cnen BCAKO AEHCTBHE 4YHCIIATa

"HamaisiBat ¢ 1. Ha 13-1o mgelicTBue Ha AbCKaTa OCTaBa €IHO YKUCIIO.

There are (105 — 1) + 8 + 1 = 14 numbers. After each action the
numbers decrease by 1. At the 13 action there will be one number left on

the board.

AGE GROUP 6

Problem

Answer

Solution
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5
—0.625 = 3 0.625=0

0 1+ ;1
1+ —
1+ >
1
- - —2—(—3—(—4—5)((—1.5—15))) =
12 1
=—2—3—4—5x(—1.5—1§)=
=—2—(-3-(-4-5x(-3)))=-2+3+11=12
TBpcUM CTOMHOCTUTE HA 71, 32 KOUTO % e 110 ymcino. ToBaca (-4),0, 2
. 5
oué6 u 6. Camo 3a 0 u 6 cTOMHOCTTa Ha U3paza n — —— © ECTECTBEHO HHCIIO.
. : 5 . .
0 and 6 We are looking for the values of n, for which — 1s an integer. These are  (
-4),0, 2 and 6. Only in the case of 0 and 6 the value of the expression n —
—>_ is a natural number.
n-1
156 I N L SR 156
—_ — — _ - — — —_— —1 =
27276 12 27476 13" 12x13
Jlutieto Ha MOBBpPXHMHATA Ha (urypara e coop Ha nunarta Ha 30 kBagpara
ChC CTpaHa 3 cMm.
270 Toe 30 X 3 X 3=270 KkB. cM.
The surface area of the figure is a sum of the areas of 30 squares with a side
length of 3 cm.
Itis 30 X 3 X 3 =270 cm?.
4,5 3 3 1
SAABM = ZSAABC = Z XE X 3 X 4 = 45 sz
4.5
Ot 34! —1 = 34! — 2025 + 2024 cnenpa ye ocTaTbKbT € 2022.
From
2024

34! — 1 =34!—-2025 + 2024

it follows that the remainder is 2022.

AGE GROUP 7
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Problem | Answer Solution
—(—(—1—(—1—(—1—(—1—2))))) =ax1+b
—(—(—1—(—1—(—1+3)))> =a+b
1 2
~(-(-1-(-1-2))=a+b
—(=(-143))=a+b
a+b=2
1 -2 4 .2 -1 1 __x *»=71 1
2 -5 (x“+x*+2) .(x+x)—x2+1 >
la| =—a=a <0
3 4 2 _ 1] — _(2>0 = |a-2|=|-2-2|=4
la 1|—3=a—{_2<0
4 3 5!+ 121 > 131,52+ 122 =13253+123 <133 =n =3
Enna ot crpanute Ha npaBobIrbiaHMKa € 12 + 12 =24, a npyratae 12+ 5 +
12 =29. Tepcenata odbukonka e 106 cm.
5 106
One of the sides of the rectangle is 12 +12 = 24, and the other side is 12 + 5
+ 12 =29. The perimeter we are looking for is 106 cm.
PazpszBaneTo MoxXe Jja cTaHe Mo JiBa HaYMHa:
[IspBY HauuH:
a b 1-ab
¢ s |1 |11 |1
a b 1-ab

Tyk cOOpBT OT OOMKOJIKHUTE €
20 +a)+2Q+b)+21+1—-a—->b) =8

Bropu HauuH:
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b b

1-b

Tyk cOOpBT OT OOUKOJIKHUTE €
20+ a)+21—a+b)+ 21 —a+1—b)=8-2a<8.
Haii-rosnsimara cTOHHOCT, KOSITO THPCHUM, € 8.

The division can happen in two ways:

First way:
a b 1-ab
1 11 1
a b 1-a-b

Here the sum of the perimeters is 2(1 + a) + 2(1+ b) + 2(1 + 1 —
a—b) =8
Second way:
a 1-a
b b

1-b

Here the sum of the perimeters is
20+ a)+2(01—-a+b)+2(1 —a+1—-—b)=8-2a<8.

The greatest value we are looking for is 8.

Axo B ThxKIeCTBOTO X3 + 2x%2 — 22x + 21 = (x — 3) X (x? + Ax — 7)
3aMecTuM X ¢ | 1€ ToTy9HM BAPHO YHCIIOBO PABEHCTBO.

Torasa A = 5.

x3+2x2—-22x+21=(x—-3)x (x2+Ax—7)

If we replace x with 1 in the identity, we will get a correct numerical

equality.

Therefore, A = 5.
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AGE GROUP 8

Problem| Answer Solution
2
2 2 2
1 1 <1+/(1—\/§)>—1=(1+|1—\/§|)—1=(1+\/§—1)—1=2—1=1
2 8
n=\/S—W—\/3+\/N=>n2=6—2\/9—N=>N=8
Heka a e oOmmsT kopeH =
>+ (2p+Da+q=0u a*+2q+Da+p=0=2(p—-qa—(p—
q)=0=>a= %
1, 2p+1 _ _ 3
3 3 = t—t+tq=0=>p+qg=—
4 Let a be the common root =
a’+@2p+1Da+q=0 and a?+Qq+Da+p=0=2(p—qa-
1
P-=0=a=7
1 2p+1 . . _E
:’Z+_2 +q=0=p+q= ”
UYucnara, B kouto uma a8e vy ca 9: 100, 200, 300, ..., 900.
Yucnara ¢ Tpu e€IHAKBU IUdpu ca 9.
Yucnata, B KouTo uma ase uudpu 1 ca
110,101, 112,121,211, ....,119,191,911 = 2+ 8 X 3 = 26
2 3 3
ITo 26 ca uncnara, B kouto uma ase udpu 2, ..., 18e mudpu 9.
Taxa GposT Ha YncaTa ¢ TOYHO JABE eAHakBH Ludpu e 9 +9 + 9.26 = 252.
Taxka nmomyuuxme o610 252 yucna.
a 252 There are 9 numbers which have two zeros: 100, 200, 300, ..., 900.

There are 9 numbers that have three identical digits.
There are

110,101,112,121, 211, ....,119,191,911 = 2 + 8 X 3 = 26 numbers that
2 3 3

have two digits 1.

The numbers that have two digits 2, ..., two digits 9 are 26 each.

Therefore, there are 9 +9 + 9Xx26 =252 numbers that have exactly two identical
digits.

This is how we get all 252 numbers.
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Axo O (0; 0), C(0; 2), D (2; 0), ToraBa
abcrucara Ha M e paBHa Ha cpeaHara orceuka MD Ha TpubI'bIHUK ACB,
opavHaTaTta Ha M e paBHA Ha cpellHaTa OCHOBa Ha Tpanena BODA.
M
ToraBa M (1; 3,5).
5 (1;3,5).v
(1:3.5) If O (0; 0), C (0; 2) and D (2; 0), then
"7 | the x-axis of M is equal to the middle segment MD of the triangle ACB,
the y-axis of M is equal to the middle base of the trapezium BODA.
Therefore, M (1; 3.5).
DD, x BC AA, x BC
Sppc = — 5 Sapc = TrSOBC = Soap =
6 2
DD; x6 7x%X6
Sppc t SABC={ 7 T3 = DDy =2cm
Sopc + 250pc + Saop = 27
2x+1=5 x=2
; 5 2xy+2x+y=9 2x+1DHy+1) =10 y+1=2(:)y=1=>
=x+y=3
AGE GROUP 9
Problem | Answer Solution
3x +5 A B 3x +5 (A+B)x+3A—-B
= + = =
1 1 x?+2x—-3 x—-1 x+3 x?+4+2x-3 x*>+2x -3
A+B=3 A=2 _
(:)|3A—B=5(:)|B:1:>A B=1
2 1 3 3
2+V5+ [2-V5=x=x3+3x—-4=0=x=1
9< /n(n+1)<99= n=9,10,...,98;n = —10,...,—99.
3 180 HepaseHcTBOTO € BsApHO 3a 180 menum uncia.
The inequality is true for 180 integers.
V3 ++2
V2x—V3=v3x++2 =>x=—<0=>y=\/§x—\/§<0
V2-+3
4 I
npeceyHara Touka e € B Il ksanpant
The intersection point will be in quadrant III.
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x; — 2023  x, — 2023
2024 | x; =-1,x,=2023 = + = 2024
X1 Xy
-
2 2 2 2 16
a€(L5)={a=3=>5=Va211l= | =Smn= ‘;’—2
a=4:5 EEE 13
63 \ 2°2"2° 16
R 1 63
a=2=85= |- X=X=X=-= [—
2 16
a€(L5)={a=3=5=VAX2ZX2X1= [-2=5pmn = =
a=4= 5 = EXEXEXEZ E
\ \Iz 27272 \/16
lx = 2] + |x| + |x+ 2| +x?> > 4
0
lx =2|+|x|+|x+2]|+x>=4<x=0
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