) \?{ ® International Knowledge Olympiad

Sample Problems for Preliminary Round in Mathematics

Category 4,grades 7 — 8
Suppose a and b are non-zero additive inverses (opposites) of each other,
what is the value of the following expression?

[Ipeanonoxum, 4To a U b - HeHy/1eBble aJAMTUBHbIE HHBEPCUHU
(IpOTHUBOIOJIOKHOCTH) APYT APYra, KAKOBO 3HAYEHUeE CJIeIyI0Lero
BbIpa)KeHUsA?

. 2020
2(a+b— 1) 4 ;1(;—’} 2019
g

A)1 B)2017 (C)2019 D)2020 E)None of the preceding

The pages of Ayhan’s book are numbered from 1. The page numbers have a
total of 459 digits. How many pages does the book have?

CTpanunbl KHUTM AlixaHa IPOHyMepoBaHbl HaYyKWHasdA ¢ 1. Bcero B Homepax
ctpanul 459 nudp. CKoNbKO CTpaHUI] B KHUTEe?

A)119 B)189 (€)190 D)215 E) None of the preceding

Ifa + ¢ = 498and b + ¢ = 6.48, what is the value of b> + bc — ab — ca?
Ecima + ¢ = 498ub + ¢ = 6,48, To kakoBo 3HaueHue b> + bc — ab — ca?

A)7.47 B)8.16 ()9.08 D)9.72 E)None of the preceding

The diagram shows four identical rectangles placed inside a square. The perimeter of
each identical rectangle is 24 cm and the perimeter of the center square is 20 cm.
What is the sum of the area of outer rectangles (border area)?

Ha pucyHke n3o6pakeHbl YeTbIpe 0JJMHAKOBbIX MPSIMOYT0JbHUKA, PACIOJI0KEHHbIX
BHYTpPH KBajpaTa. [lepruMeTp KaXka0ro 0lJMHAKOBOTO MPSIMOYTOJIbHUKA PaBEH 24 cM,
a nmepuMeTp LEeHTpaJbHOro kKBagpara - 20 cM. Yemy paBHa cymMMa Iowazeun
BHEILHUX NPSMOYTOJbHUKOB (IMJIOLAAb IPaHHUIbI)?
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A)110 B)120 C)124 D)136  E)None of the preceding

Find the value of 102019 + 102017 djvided by 102019 — 102017,
Haiigute 3HaueHue 102019 + 102017 | nejjeHHoe Ha 102019 — 102017,

A)2019/2017 B)101/99 (€)11/9 D)2018 E)99/101

e . . x%-7x+60 .
For how many positive integer values of x is the expression —,——an integer?

o x2 —=7x+60
/151 CKOJIBKUX LieJIbIX MOJI0KUTEJIbHBIX 3HAYEHUU X BbIpaXKeHHe —,  ABjseTca
LleJbIM YUCJIOM?

A)24  B)16 ()12 D)0 E)8

How many three-digit numbers are even but have exactly one odd digit?

CKOJIBKO Tpex3HayHbIX YHCeJI SABJSAKTCA YeTHbIMH, HO UMEIOT POBHO OJIHY
HeyeTHYO 1udpy?

A)100 B)125 (€)200 D)225 E)None of the preceding

Letx, 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?

[lycTb X,y ¥ Z - TpU 4MCIIa, CIy4allHO BbIOpaHHBIE C 3aMEHOU U3
MHOxecTBa {1, 2, 3, 4, 5}. KakoBa BeposAITHOCTb TOr0, UYTO XZ + Y - UETHOE
4yucao?

2 23 39 64 59
A)E B)E C)E D)E E)E

Let 4, B and C be three digits so that the sum of the two-digit numbers AB, BC and CA

equals to the three-digit number ABC. Whatis A + B + C?
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bursop A4, B Ba C afjaixou cepakama 6011aH/I, 1ac YaM'’by aJIaiIx0u AypaKkaMau
AB, BC Ba CA 6a afagu cepakamau ABC 6apobap act. A + B + C 6a 4y 6apobap

act?
A)18 B)21 ()17 D)16 E)None of preceding

10.
ABC is a triangle with [AB| = [AD| = [BE[. m £A = 114°and m £B = 60°. Find m £EDC.

ABC - TpeyronbHUK c [AB| = [AD]| = [BE[. m £A = 114°u m £B = 60°. HaiiguTte
m £LEDC.

B E C

A)128° B)119° ()107° D)117° E)None of preceding

11. [If22018.22017_22016, 22015 _ 5 x 22015 thepn what the value of a?
Ecin22018. 22017_ 22016 72015 _ 4 x 22015 15 kaKoBO 3HAYEHHUE a7
A)3 B)5 ()8 D)13 E)16
12. How many digits are in the number 125* x 642, when written in base 10?
Cxosbko nudp B unciae 125* x 642 sanucansom B cucteMe caucaeHus 10?
A) 10 B)11 ()12 D)13 E)14

13. Arestaurant offers four appetizers, five entrees and three desserts. Leah will order one
entrée, at most one appetizer and at most one dessert. How many different meal
combinations can  Leah order?

PecTopaH npejiaraet yeTbipe 3aKyCKH, MIATb OCHOBHBIX U TpHU JlecepTa. JIus 3aKaxeT
OZJHO OCHOBHOE 6J110/10, He 60Jiee 0JJHOM 3aKyCKU U He 60Jiee 0JJHOTO JlecepTa.
CKOJIbKO pa3/IMYHbIX KOMOWHAIUM OJI0/ MOXKeT 3aKa3aThb JIua?

A) 12 B)60 €)75 D)90 E)100

14. How many of the following five shapes could be the shape of the region where two

triangles overlap?

CKOJIBKO U3 C/eAyIUUX NATU QUTYP MOTYT 6bITh GOpPMOH 006J1aCTH, B KOTOPOU
nepeceKkalTCcs JBa TpeyroJbHUKaA?
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|. | equilateral triangle Il. | regular pentagon 1. regular hexagon

IV. [square | V. kite|

A)1 B)2 €)3 D)4 E)5

15. Five students stand in line from shortest to tallest. The average height of the three
shortest students is 58 inches and the average height of the three tallest students is
70 inches. The average height of all five students is 63 inches. What is the median
height of the five students, in inches?

[1ATh y4Y€HUKOB BBICTPAUBAIOTCA B 04epe/ib OT CAaMOT'0 MaJIeHbKOTO [0 CaMOI'0
BBICOKOTO. CpeZHUI POCT Tpex CaMbIX HEBBICOKMX YY€HUKOB COCTaBJIsIeT 58
JIOMMOB, a CpeJHUH pOCT TpeX CaMbIX BBICOKMX Y4eHUKOB — 70 A10KMMOB.
CpeZHUI pOCT BCeX NATEPbIX CTYEHTOB cocTaBJsseT 63 fronMa. KakoB cpegHui
POCT NATH YYEHUKOB B JIOWMax?

A) 59 B)64 ()67 D)68 E)69
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