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Sample Problems for Preliminary Round in Mathematics

Category 5,grades 9 — 10

1. ABCD is a quadrilateral with AB L AD.m«ABC = 45°,BC = 5\/2,AD = 10 and
AB = 17.Find DC.

ABCD - 4eTbipexyroJibHUK, y KoToporo AB 1 AD.
m<ABC = 45°, BC = 5v2, AD = 10 u AB = 17. Haiigure DC.

D

o 15°
A B

A) 8V2 B) 12 C) 9?2 D)13  E)None of the preceding
2. How many digits are in the number 125* - 6422

Ckonbko mugp B uncne 1254 - 6427

A) 10 B)11 C)12 D)13  E)14
3. What positive integer n satisfies the following equation?

Kakoe IEI0€ MOJIOKUTEIBHOC YUCIIO 1 YIOBJICTBOPACT CICAYIOIIEMY y]f)aBHeHI/IIO‘.7

(-3 (-3 (-3 (-3)-2

A) 4 B) 8 )9 D)12 E)16
Let N = 12345678910111213...394041 be the 73-digit number obtained by writing the

integers from 1 to 41 in order, one after the other. What is the remainder when N is divided by 9?

[Mycte N = 12345678910111213...394041 - 3t0 73-3Ha4HOE YUCIIO, IOTYICHHOE
IyTEM 3allUCHU LENbIX uncel oT 1 10 41 no nopsaky, onHo 3a apyruM. Kakoit octaTok
nostyyaercs npu aenesuu N Ha 97

A)1 B)5 ()6 D)7 E)9
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5. The sides of a triangle have lengths 7, 14, and c. For how many positive n integer values of c

is the triangle acute?

CtopoHbl TpeyrojbHUKA UMEIOT JUIUHBI 7, 14 1 ¢. [Ipu CKOMBKUX LETbIX
MOJIOKUTEIBHBIX 3HAUCHUSIX C , TPEYTOJIbHUK SIBJISIETCS OCTPOYTOJIBHBIM?

A)2 B)3 ()4 D)5 E)8
6. The sum of three positive integers is 532. How many zeros, at most, does the product of those

three numbers end with?

CyMMa Tpex MOJIOKUTEIbHBIX HEbIX Yucen paBHa 532. CKOJIBKO HYJEH, MaKCUMYM, OyJeT B
IIPOU3BENECHUN ITUX TPEX YUcen?

A) 7 B) 6 C)5 D) 4 E)3
7. How many positive integers less than 2019 are multiples of 3 or 4 but not 5?

CKOJIBKO TIEIBIX MOJIOKUTENBHBIX urcen MeHbIne 2019 spistorest kparueiMu 3 wim 4, HO HE 57
A)702 B)807 C)917 D)927 E)None of the preceding
8. How many real number solutions does the equation 5*x? + 125 = 5*2 + 5x? have?
CKOIBKO pelieHuit u3 JeHCTBUTENbHBIX YHCET UMEET ypaBHEHUE 5%2 + 125 = 5°*2 + 5x2?
A) 0 B)1 O©)3 D)5 E) Infinitely many, beckoneuno MHOTO

9. What is the minimum value of x + y + z + t wherex, y, z and t are positive
Integers satisfying 3sx + 35y + 3122 = 319t?

KakoBo MuHuManbpHOE 3HaueHne X + y + z + ¢, rue X,Y,Z u t - nienspie
MOJI0XKHUTENILHBIE YNCIIA, YIOBIETBOPSIOIINE YCIOBHIO 38x + 35y + 3122 = 319t?
A)165 B)166 C)167 D)168 E)None of preceding

10. In how many ways can a blank 3x3 grid be filled with the integers from 1 to 9 so that
sguares containing consecutive integers are adjacent (i.e., have a common edge)?
Hint: Of the three examples below, A and B satisfy the given conditions, while C does not
because the squares containing 1 and 2 are not adjacent!

CKOJBKAMH CITOCOOAMH MOKHO 3aIIOJTHUTE MMYCTYIO CeTKY 3 X3 1enbIMu unciaamu oT 1 10 9 tak,
4YTOOBI KBaJIpaThl, COAEpIKaIlIKe MOCIe0BaTENbHbIE IIeJIble YKclia, ObUIM CMEXHBIMU (T.€. UMENn
oOumit kpait)? Tloackaska: M3 Tpex npuBeneHHBIX HUXKE MpUMepoB A U B y0BIETBOPSIOT
3aJIaHHBIM YCIIOBUSM, a C - HET, TOTOMY YTO KBaJpaThl, COAepKaiue | u 2, He ABIAI0TCA

CMEXHBIMH!

9187 71819 11312

21116 IBIE! 6lo|4

31415 11213 71819
A B C

A)20 B)30 C)40 D)50 E)None of preceding
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11. In the following multiplication problem, each of the letters A, B and C represents a different digit
betweenl and 9, inclusive. What is A?

B cnenytomieii 3amave Ha ymMHOXKeHHE Kaxaas u3 OykB A, B u C npencrasiser pasubie nudpst ot 1 10 9
BKIIOUNTENHHO. Kakoe 3nauenue A?

M =
=

(==
(M =

A2 B4 ()5 D)8 E)9
12. How many 4-digit positive integers containing only odd digits are divisible by 5?
CKOJIbKO YeThIpEX3HAUYHBIX HATYPaJbHBIX YHCEN, COJEPKALINX TOJLKO HEUETHBIE IU(PHL, AeisieTcs Ha 57?
A) 100 B)125 (€)250 D)500 E)625

13. Rhombus ABCD has AB = 6 and ABC = 60°. Point P is chosen in order to minimize the sum of the
distances from P to each of the points 4, B, C and D. What is PA + PB + PC + PD?

Pom6 ABCD nmeer AB = 6 u ABC = 60°. Touka P BeIOpaHa Tak, 4TOOB MUHIMH3HPOBATH CyMMY
paccrostHuil oT P o xaxnaoi u3 Touek 4, B, C u D. Kakoe 3nauenue PA + PB + PC + PD?

A)3+3vV3 B)6 C)6+3V3 D)6+6v3  E) 18

14. Richard’s average bowling score in a league is 180. Today, he bowled three league games and scored 193,

207 and 200, which raised his average to 182. Including the games bowled today, how many league games has
Richard bowled thus far?

Cpennuii pe3ysbrat Puuapaa B 6oynunre B iure — 180. CeroiHs OH ChIrpaj B OOYJIMHTE TPH UIPhI B JIUTE U
Habpan 193, 207 u 200 04KOB, YTO YBEIUYMIIO €T0 CPeHUI pe3ynbTaT 10 182. Britouas ceropHsIIHUE UTPHI,
CKOJIBKO UTP B JIUTe MpoBes Pudapsa Ha JaHHBI MOMEHT?

A24 B)27 C)30 D)33 E)36

15. Alice writes down a list of whole numbers beginning with 1. To generate the next number in the list, she
either adds 6 to the previous number, or she multiplies the previous number by 4. For example, her list could
be the sequence 1, 7, 28, 34, 40, 160,... Which of the following numbers cannot appear in Alice’s list?

AJvica 3arrCchIBaeT CIHMCOK IENbIX Yrcel, HaunHas ¢ 1. UToOBI MOMy4HTh CleqyIolee YUCiO B CIIHCKE, OHA
6o mpudaBsIeT 6 K MPEeABIAYIIEMY YUCITY, IMO0 YMHOXKAET MpeAplIyIee Yuciio Ha 4. Hanpumep, ee crimcok
MOJKET OBITh IMOCIIEN0BaTENBHOCTRIO 1, 7, 28, 34, 40, 160. Kakoe 13 cieIyronmx 9ucel He MOXKET ObITh B
CIIMCKe AJIMCHI?

A) 109 B)151 C)244 D)335 E)412
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