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Sample Problems for Preliminary Round in Mathematics

Category 6,grades 11 — 12

1. Iflog23 =aand logs5 = b, what is the value of log> 60 in terms of a and b?

Ecnu logz 3 =awu logz5 = b, To xakoBo 3HaueHue logz 60 B TepmMuHax a u b?

A) 2b+a B)a+b—-1 Clab+a+2 D)ab+2 E)None of the preceding

2. How many integer values for n make n*®™ have an integer value?

18/ ymeer

CKOJIBKO 11€JIOUHCIICHHBIX 3HAUEHUH 711 11 IPUBOJAT K TOMY, YTO N
LIEJIOYUCIIEHHOE 3HayeHue?
A6 B)7 ()8 D)9 E)12

3. The sum of the first 20 terms of an arithmetic sequence which has first term 1 is equal to
the sum of the first 10 terms of an arithmetic sequence which has first term 10. If
positive integers x and y are the respective common differences of the sequences, what

is the minimum value of x + y?

CymmMma niepBbix 20 4ieHoB apru(METHYECKON MOCIIEI0BATEILHOCTH C MIEPBHIM WICHOM 1
paBHa cyMmMe niepBbIX 10 wieHOB apuMeTHYECKOM MOCIe0BATENFHOCTH C TIEPBHIM UJICHOM
10. Ecau monoXuTenbHbIe LEeNble YUCia X U Y SIBISIFOTCS COOTBETCTBYIOLIUMH OOIIMMHU
Pa3HOCTAMHM MOCTEA0BATEIIBHOCTEN, TO KAKOBO MUHUMAJILHOE 3HaUeHUe X + y7?

A)35 B)38 ()40 D)43 E)None of the preceding
4. What is the remainder when 1* + 24 + 3* + . . . + 2019* is divided by 16?
Kakoit ocrarok nmonyyaercst koraa 1*+2*+3*+ ...+ 2019* nenurcs Ha 16?2

A)2 B)4 C6 D)8 E)14

5. Let x, y, and z be three numbers randomly picked with replacement from the set {1, 2, 3, 4,
5}, what is the probability that xz +y is even number?

[lycTh X,y ¥ Z - Tpu yuCia, CTy4aiiHO BEIOpAHHBIE C 3aMEHOW M3 MHOXecTBa {1, 2, 3, 4, 5},
KaKoBa BEPOSITHOCTh TOTO, UTO XZ + Y - YETHOE YUCIIO?

2 23 39 64 59
A) - B) P C)E D)E E) Y
6. Suppose x and y are real numbers that satisfy 2x2 — 3y = —% and y? —4x = 7. Find the

value of x + y.

HpC,Z[HOJ'IO)KI/IM, 9TO X U Y - BEIIECTBCHHEBIC YN CJIa, YIOBJICTBOPAIOIIUE YCIOBUAM

2x%2 — 3y = —% u y2 — 4x = 7. Haiinure 3HaueHne x + Y.

A)% B)Z C)% D)i E)None of the preceding
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7. Suppose you have 98 identical real coins and 3 identical fake coins that look like real coins
but are lighter in weight. By using only an equal-arm scale, what is the least number of
weighings required to find 25 real coins?

[Ipeanonoxum, y Bac ectb 98 OJMHAKOBBIX HACTOSALIUX MOHET M 3 OJMHAKOBBIC
(hanpIIMBBIE MOHETHI, KOTOPBIC BBITVIAIAT KaK HACTOSIIME, HO WMEIOT MEHBIIUN BecC.
Hcnonw3yst TOIBKO paBHOIUICYHE BECHI, KAKOE HAMMEHBIIIEE KOJWYECTBO B3BEIIMBAHHI
He00XO0IUMO I HAXOXKIEHUS 25 HACTOAIINX MOHET?

A)2 B)3 C)4 D)5 E)None of the preceding
8. ABCD is a parallelogram. E and F are two points on BC and CD, respectively. If CE = 3BE,
CF =DF, DE N AF = {K} and KF = 6, find AK. D 2 C

K
ABCD — napannenorpamm. E u F - nBe Touku Ha BC u E

CD cootserctBenno. Ecnu CE = 3BE, CF = DF,
DE N AF = {K}u KF = 6, naiinure AK.
A)10 B)12 C)14 D)15 E)16

9. Suppose a and b are real numbers such that ab? = 1 and a* + 3b® = 4. What is the product
of all possible values of a + b®.

[Ipeamnonoxxum, 4To @ U b - NEHCTBUTEIIbHBIC qI/Icnaé takue, uto ab’ =1 u a° + 3b% = 4.
pPaBHO TPOU3BEICHNE BCEX BOZMOXKHBIX 3HAUCHHUM a° + b3,

A)7 B)9 C)13 D)14 E)None of preceding

10. An EZ number is defined as any positive integer with the following properties:

# [t has at least two digits.

# All its digits are the same.

® |t has exactly 4 positive divisors

For example: 111 = 3 x 37 is an EZ number. How many EZ number less than 10°?

Yucno EZ onpenensieTcs Kak Jr000€ IeJI0€ MOJT0KUTENFHOE YUCIIO CO CIESAYIOIUMU
CBOMCTBaMU:

*ImeeT HE MeHee ABYX IUD.

*Bce ero nu¢psl 0IMHAKOBBI.

*OHO UMeeT POBHO 4 MOJOKHUTEIbHBIX ACTUTEN.

Hanpumep: 111 =3 x 37 - 310 uncno EZ. Ckonbko uncio EZ mensmie 10° ?
A)22 B)18 C)24 D)16 E)None of preceding

11. Suppose a and b represent positive numbers. Of the two numbers, a is the smaller and b
the larger. What number represents the point two third of the way between a and b on a
number line?

Category 6 2



[Ipennonoxum, 4To a U b — MoJAOKUTENbHBIE YKcaa. M3 3Tux aByxX uucen a MeHblle, a b
Oonbme. Kakoe uncino o003HauaeT TOUYKY, HAXOJAIIYIOCS HA PAcCTOSHUM IBYX TpeTei
IyTH MEXAY @ ¥ b Ha YUCIIOBON MPsAMOiA?

2a+2b
3

3a+b
3

a+2b
3

a+b

3 E)None of the preceding

A) B) C) D)

12. Inaconvex pentagon ABCDE, m£A = 40°, m£B = m4E and m4£C = m4D. What is the sum of

the measures of 2B and 2£C?

B BbinyksioM natuyroyibHuke ABCDE m4A = 40°, m4B = m4E ,m4C = m4D. Yemy paBHa
cymma ZBu £C?

A)225° B)230° C)240° D)250° E) cannot be determined
13. If x1 < x2 <... < xnare whole numbers, for some positive integer n, such that
2%1 4 2%24 4 2%n=160000.

Eciu X1 <X2<...<Xn— HeOTpPHUIATe/bHBbIE Iie/Ible YUCJIA, A HEKOTOPOTO 11eJI0r0
MOJIOKUTENBbHOTO YUCJAA N, Takue, Kak 2*1 4+ 2%24 . 4+ 2*7=160000

2%1 4 2%24 | 4 2*n=160000

Find the value of x1 + xn.

HanguTte 3HaYeHHE X1 + Xn.
A)36 B)32 ()28 D)25 E)24

14. Suppose BD bisects ZABC BD = 3v5 ,AB = 8,and DC = %.Find AD + BC

3
[Ipeanonoxum, yto BD nepecekaer u BD = 3\/§,AB = 8,aDC = Pt Haiigure
AD + BC

A)8 B)20 C)16 D)8+ 3v5 E)None of preceding

15. As n ranges over all positive integers, how many distinct values can be found for
the greatest common divisor of 6n + 15 and 10n + 217

MOCKO/IbKY 11 OXBATbIBAET BCE LLE/1bI€ MOJIOKMUTE/NIbHbIE YMCNA, CKOJIbKO Pa3/INYHbIX
3HaYeHUI MOXKHO HaNTK AnA Hambosbluero obuiero genmtena 6n + 15 u
10n + 217

A)2 B)3 ()4 D)5 E)
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