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Instruction ;388

. DO NOT FLIP OPEN THIS FRONT COVER UNTIL YOUR PROCTOR TELLS YOU.
FEARN E L% Z RGN 55 A ZERIPA B
. This is a 30 question multiple choice test. For each question, only one answer choice is correct.

i EEA0EERE P, AEEE A EIEME R

. Each question is given a point value. You will receive full points for correct answer, and zero point for blank
or incorrect answer. The full score of this test is 120 points.

BEEH AR ERE, EERND, FHEEARS . ARHEIRD 7512057

. Mark your answer to each problem on the answer form with a #2 pencil. Check the blackened citcles for
accuracy and erase errors and stray marks completely. Only answers propetly marked on the answer form will
be scored.

RIS BT H A SR # 28 AR E B E R b R SRR R R R AR R R AR S
PSRN B R BRI AR EEE Rk SR A ERETE

. Only scratch paper, graph paper, rulers, protractors, and erasers are allowed as aids. Calculators are NOT
allowed. No problems on the test reguire the use of a calculator.

PR RARAR. At R BASAR BRI TR SHa R A A . BlRlris
AT A L 5 0l P s

. Figures are not necessarily drawn to scale.

W AR H L AR

. Before beginning the test, make sure to record your name, school name and Competition ID on the answer
form, especially to bubble in the 8-digit Competition ID completely!

TEBHIRRECZ BT . FERREOR AT IR 25, AL RIHES B SRR RS R L, Rl 8 A i i Hit 1Y
BT RO LA Y R (B

. You will have 75 minutes to complete the test once your proctor tells you to begin.

BB R ELAT BHAGTR . RG4S 20 S PR IR ) e Al At
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Part 1: 10 problems, 3 points each | F—&k4 : 10iEEE > B&E35

1. The flag of Kangoraland is a rectangle which is divided into three smaller equal rectangles as
shown. What is the ratio of the side lengths of the white rectangle?

IRBBIM B ERE—ERITE » #0 a8 T ZERIERNRITE - MB&EITRImERSR el
g/l\

2. The numbers 1, 2, 3 and 4 are each written in different cells of the 2 x 2 table. After that, the
sum of the numbers in each row and column is calculated. Two of these sums are 4 and 5. What are
the other two sums?

TEIFL > 20 30 4B A2 x 207 HRINAEAF 748 > HFET R 4TSS BIAEAN - H > Fi{EAR
AEARS - B 7 W EARAE £ D 2

3. A rectangle has been shaded in five different ways as shown. In which diagram does the shaded
part have the largest area?

—(R-RIT LN T RN R T St o R0 B 72 B R AR o RO T RS K 2

(A) (B)
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e

Three triangles are linked as shown above. Which of the following pictures shows these three

triangles linked in the same way?

W EFTR - A=A EAESE o RN w0 E R = 8 = AR A RS T R ?

(A) [ ] (C)

(D)

5. A pyramid has 23 triangular faces. How many edges does this pyramid have?

AR —EE A 23E = MRV H - RS S £ M58 ?
(A) 23 (B) 24 (C) 46 (D) 48 (E) 69

6. Three 4-digit numbers are written on three pieces of paper as shown. The sum of the three
numbers is 11126. Three of the digits are covered. What are the covered digits?

ZERANH oA =@ A B > i BB =B AE11126 - A =ABTFHOERET - MHER
FNREFEZ D ?

(A)1,4,7 (B)1,5,7 (C)3,3,3 (D)4, 5,6 (E)4,5,7

7. What is the first (leftmost) digit of the smallest positive integer whose digits add up to 20197
/NS LB 2 MR 20190 IEB BV AL (/A8 ) BF 2R ?

(A)2 (B)3 (C) 4 (D)5 (E) 6
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8. Each of the faces of a die is marked with either 1, 2 or 3 dots so that the probability of rolling a
1is %, the probability of rolling a 2 is % and the probability of rolling a 3 is %. Which of the following
cannot be a view of this die?

— BB EE AR - 2fF - 2E 3(ER > I BESH AR - BHAREL - #
HBAUMEER R L o R EIWRE A AT e S (A B O R I 2

9. Michael invented a new < operation for real numbers, defined as Oy = y — z. If a, b, and ¢
satisfy (ab)Oe = ald(bdc), which of the following statements is necessarily true?
Michael €3 T — B A EHWHFERES » B 20y = y — x ° WHRa, b, Fciii B (adb)de =
al>(be) - F T THT BRI i BT 0 R 2 TR AR 2

(A)a=10 (B)b=c (C)a=c (D)a=0 (E)c=0

10. How many of the numbers from 2'0 to 23, inclusive, are divisible by 2197

2108 2B [ (BFEERZE) > HEZEBE 208K
(A) 2 (B) 4 (C) 6 (D) 8 (E) 16

Part 2: 10 problems, 4 points each | % —#{4 : 108 H » &EH45

11. Which is the highest power of 3 dividing the number 7! 4 8! + 9! ?
BEREPRELT! 4 8! + 9IHIBHI R F TR L ?
(A) 37 (B) 3* (C) 3 (D) 3°
(E) a power of 3 higher than 3% —{[ [V351% =131 77 5

12. This year, the number of boys in my class has increased by 20% and the number of girls has
decreased by 20%. We now have one student more than before. Which of the following could be the
number of students in my class now?

S FAVPERR T B AR NBIE I T20% » ML AR ABURD T20% o BAE L LIETZ —(HE A -
[T 271 WR A e T e BR A AR A 22 AR 3

(A) 22 (B) 26 (C) 29 (D) 31 (E) 34
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13.

AR

A container in the shape of a rectangular box is partially filled with 120 cubic meters of water.
The depth of the water is either 2 meters or 3 meters or 5 meters, depending on which side of the box
is on the ground, as shown above (not to scale). What is the volume of the container in cubic meters?

—ERITEEA A P48 T 1205 5 KHWK - (HIRAHEN - i BB PR CRIZLLHIAEER) > BORIHR
8 T A b AR 2R ARIZKIR 7 B A2k ~ 3KE5K o A SRAIEERE & 2 DA 7K ?

(A) 160 (B) 180 (C) 200 (D) 220 (E) 240

14. Three kangaroos, Alex, Bob and Carl, go for a walk every day. If Alex doesn’t wear a hat, then
Bob wears a hat. If Bob doesn’t wear a hat, then Carl wears a hat. Today Carl is not wearing a hat.
Who is certainly wearing a hat today?

=8 Alex, BobfllCarlB R —iALE « MR Alex NEIET > ASEBob & H#ilEF « W RBob NH
W8+ > BEECarl FHINE T » & RCarliZ &M+ - M5 K —EEIEF T 7
(A) only Alex and Bob H 7 Alexf1Bob (B) only Alex H A Alex
(C) Alex, Bob and Carl Alex * Bob#lCarl (D) neither Alex nor Bob BEA & Alex » A EZBob
(E) only Bob - ABob

15. The system shown consists of three pulleys with vertical sections of rope between them. The
end P is moved down 24 centimeters. How many centimeters does point Q move up?

T T i AR A E = e A b P 2 P B LA AE T AR o AR PR AL T 24JEDK - RIQERE T

% /DK ?
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16. A positive integer n is called good if its largest divisor (excluding n) is equal to n — 6. How many
good positive integers are there?
—{ IE BB 5 B R ERNR R EE (REHEnES) Fitn -6 HI—HAZEE
B HE ?
(A)1 (B) 2 (C)3
(D) 6 (E) infinitely many %

17. A box contains 4 chocolates and 1 fruit chew. John and Mary take turns drawing a treat out
of the box without replacement. Whoever draws the fruit chew wins. John draws first. What is the
probability that Mary wins?

—{E & T EBCE AR S DM IEKENE o JohnfIMary B & F ik — a8 » bR
B > TR IR R o 20R John B H TGS » Mary RS R 2 £/ 2
3 1 5

(B) = (©) 5 (D) = (E)

A) 5 2 6

(S IR
W =

18. Two adjacent squares with side lengths a and b (a < b) are shown. What is the area of the
shaded triangle?

AN BT > MEARARRIIE T B R Bl &b (o <b) ° MEE=ARNEEEL D ?

(A) Vab (B) 30 (C) 3v? (D) 1(a®+0%)  (E) 3(a® +0?)

19. What is the integer part of \/20 + \/20 + \/20 + 120 4+ 207

\/20 - \/20 + \/20 + /20 + V20 B R £

(A) 4 (B) 5 (C) 6 (D) 20 (E) 25

20. To calculate the result of “T‘H’, Sara types a + b + ¢ = on a calculator and the result is 11 (a,
b, and c are positive integers). She then types b+ a + ¢ = and she is surprised to see that the result
is 14. She realizes that the calculator is designed to calculate divisions before additions. What is the

correct result of “TH’?

?%Tﬂ‘%:“blﬁ@ LR s SarafEfEtHes FE#iAa +b+c = WERGERZELL (a2 b FleEFE
20 ilﬁﬂ%%XﬁA]\Tb—i—a—c = WEFIETAE RS 14 o PRI A28 S 14 IR < Je3klR - 1200
R HNE TSR © f o f ERERS R IBZ 2 £ b 2

(A)1 (B) 2 (C)3 (D) 4 (E)5
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Part 3: 10 problems, 5 points each | % =#4 : 108/ H » H&E55

21. Let a be the sum of all positive divisors of 1024 and b the product of all positive divisors of 1024.
Then
#ra 10241 FTE IEFEROMFT > 02102410 FTE IER B0 RHE - FEH

(A) (a—1P°=b (B)(a+1)°=b (C)d®=b D)a®—1=b (E)a®+1=b

22. What is the set of all values of the parameter a for which the number of solutions of the equation
2 — |z| = ax is equal to two?

IR RE2 — || = axfOMRRIEES & ME R BT E 2 BlalI B &2 ?
(A) (=00, —1] (B) (=1,1) (C) [1,+00) (D) {0} (E) {-1,1}

23. The vertices of the network shown are labelled with the numbers from 1 to 10. The sum S of
the four labels on each square is the same. What is the least possible value of S7

T A A Y A TERE BE 0 IR A T 12100 8L o IR B8 1E D7 & RO U8 TE B B P AR B AR AN R <5
RS - MSHIR/NATREEZZ D ?

24. How many planes pass through at least three vertices of a given cube?

3 2/ E PRI S — 45 R L7 R > = TES 2
(A) 6 (B) 8 (C) 12 (D) 16 (E) 20

25. Four distinct straight lines pass through the origin of the coordinate system. They intersect the
parabola y = 22 — 2 at eight points. What can be the product of the z-coordinates of these eight

points?
B EE BRI E BAR o TRy = 22 — 238 FAS(HES o RIS S B2 AL 2 Y ZRFE W] BE 2
12
(A) only 16 HEEZ16 (B) only —16 HAEE—16
(C) only 8 HEERES (D) only —8 HEEE-8
(E) There are several possible products. AR Z & n] G210 3HE

26. For how many integers n is |[n? — 2n — 3| a prime number?
AL D HEHN, (1502 —2n — 3| 2EE?
(A)1 (B) 2 (C)3 (D) 4
(E) infinitely many %%
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27. A path DEFB with DE | EF and EF | FB lies inside the square ABCD as shown. Given
that DE =5, EF =1 and FB = 2, what is the length of the side of the square?
N FrR > B FBABCODH A —&ITSRDEFBHWiRDE L EF, EF | FB° EfIDE =5 EF =
1> Itﬂ FB=2" FﬁEﬁﬁ/ﬁ’J%%m%”\

2

D C
(A) 312 B) V2 i

(E) none of the previous & L _EHE

28. The sequence ay, a9, as, ... starts with a; = 49. For n > 1, the number a1 is obtained by
adding 1 to the sum of the digits of a,, and then squaring the result. Thus as = (4 + 9+ 1)? = 196.
Determine aggig.

EFay > az? az > - BIERay = 49 ° En > 1FF 2 a1 FRa, NS MVEF 2 /M1 > REFHET
ﬁ@JE’Jm% fﬂﬂﬂ > ag = (4 + 9+ 1)2 =196 ° *CLQOlg

(A) 121 (B) 25 (C) 64 (D) 400 (E) 49

29. Three different numbers are chosen at random from the set {1,2,3,...,10}. What is the
probability that one of them is the average of the other two?

(1,23, .., 10} PHEGHRI = EARAR - 5o i —ERA SR B B0 B
HREN?
1

(A) 75 (B)

10 (©)

(D)

N

(E)

| =
N
W =

30. The square shown is filled with numbers in such a way that each row and each column contains
the numbers 1,2,3,4 and 5 exactly once. Moreover, the sum of the numbers in each of the three
bold-bordered areas is equal. What number is in the upper right corner?

NERITEEROETMES T - 8102 3 4 SIGHSHER—IX - 3 BE T A =88 U AR R
SR B BT BRI A S5 - RA _EARUAME RO A ©




