=] = z= N\
EH B PO
OLYMPIAD CHAMPION EDUCATION CENTRE

Room 309-310, 8 Jordan Road, Yau Ma Tei, Kowloon, Hong Kong SAR, CHINA
Tel (852) 3153 2028 /9310 1240 Fax (852) 3153 2074

Website: www.olympiadchampion.com Email: olympiadchampion@gmail.com

®(+2_>@ fH 57 B PR B EA SR 2R 40 SR 8 2018
WORLD INTERNATIONAL
MATHEMATICAL OLYMPIAD FINAL 2018

HEA — T4k Secondary 3

iR - 120 HiE

Time allowed: 120 minutes

Sl

Question Paper
EAAH

Instructions to Contestants:

1. XEEHE Ad#@ i alEEAJEGE -
Each contestant should have ONE Question-Answer Book which CANNOT be taken away.
2. AKEH5[E#HE  SHES6E - H30E §FESD - B0 15070 SEAD -
There are 5 exam areas and 6 questions in each exam area. There are a total of 30 questions in this

Question-Answer Book. Each carries 5 marks. Total score is 150 marks. No points are deducted for
incorrect answers.

3. BREXRSE EEH L -
All answers should be written on ANSWER SHEET.

4. EEHE  ABEHEELE -
NO calculators can be used during the contest.

5. XERFRAEBEA—TEMKEAIER -
All figures in the paper are not necessarily drawn to scale.
6. CEETENR  Aa@EgwU(o -
This Question-Answer Book will be collected at the end of the contest.

Write down the answer in the simplest form. If the calculation result is a fraction, please write down the answer as a proper or mixed fraction,
decimal figure is also accepted. Marks will NOT be given for incorrect unit.



BEERETE EBA -
All answers should be written on the ANSWER SHEET.

e RE AT HZE -
THIS Question-Answer Book CANNOT BE TAKEN AWAY.
AEEZEERE  UZ7EREE  SRIZEERAJBERBUEERS -
DO NOT turn over this Question-Answer Book without approval of the examiner.
Otherwise, contestant may be DISQUALIFIED.

FURBENEBER  Eif8ERENE  SREAEDHITNE - ST EERSH/NE - SHRBURKABTEOOEH -
Write down the answer in the simplest form. If the calculation result is a fraction, please write down the answer as a proper or mixed fraction,
decimal figure is also accepted. Marks will NOT be given for incorrect unit.
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All

SERBE S8 L
answers should be written on the ANSWER SHEET.

IHZERE (512 30%8 ) (BB BHEAEBEAHD)
Open-Ended Questions (1%t ~30™) (5 points for correct answer, no penalty point for wrong answer)

Logical Thinking
LEH/L;\ &

It is known that a prime number p can be written in the form of n"+1 (nis an integer). If p <10",
find the largest possible value of p.

EHMER p WM +1WFER (n B ) B p<10° K pHWEKXE -

It is known that x:2++. Find the value of x.
2+73
2+
24oee
3 .
E%Hx=2+—3 K xBYE -
2+ 3
2+
24

It is known that Z® =8120601. Find the integral value of Z.
B Z°% =8120601 - SKEE] 7 (& -

If the sum of digits of a number is 17 and none of its digits is zero, we called it a ‘good number’. Find the
number of 5-digit ‘good number(s)’.

E—ENENAS 17 - BEG—EHBUSAZ0 - HMAEZ /IR KAUTHRIHE -

Fruits are shared among students in class 9A, including apples, pears, oranges, strawberries, Kiwis and
watermelons. There are 5000 fruits of each type available. If each student picks two fruits randomly, at
least how many students are there so that we are sure that two students picked the exactly two same
fruits?

IAFIRIBNZKR - AHER - R 18 B - FSERNAN 6 1 - B1F% 5000 & - NRSUGE
BER=ME - %B@:E’)%Qﬁﬁ%%?@?ﬁﬁ EZHIRMAZHKREMRERT -

=x*-2x2+2x _ _
If x ~ y are both real and , find the maximum value of x+y.
X2 = y? —2y? +2y
= x> —2x% +2x .
Sxx-ymnEe 87 T Rxry B -
X2 =y -2y? +2y

FUBRBIENERER  BfEERENE - FRAKENHATHY - ARAEERBMNE - EREBEURSALTETOE -

Write down the answer in the simplest form. If the calculation result is a fraction, please write down the answer as a proper or mixed fraction,

decimal figure is also accepted. Marks will NOT be given for incorrect unit.



BRHEERRTE EEH L -
All answers should be written on the ANSWER SHEET.

Algebra
RE

7. Itisknownthat o and g are roots of the equation x> —3x+7 =0. Find the value of
a?+2p%+3a+4.
Efa fMpDBIE _RFEX? -3x+7 =089 ER - Ka?+2p8%+3a+4H1E -

8. f(x) isapolynomial function of degree 2. If f(1)=0, f(3) =20, f(5) =64, find the value of f (7).
S f () /—E _RZBIRICKE - & f(1)=0, f(3)=20, f(5)=64 - K f(7) WM& -

9. Ifxisreal, find the smallest possible value of the
expression| x—7|+| X—4|+| x+5|+| x+6|+| x* —=7x+12]|.
X BEE K| x—=7|+|X—4|+|X+5|+| x+6|+| x* - 7x+12| U &/)\& -

10. If the equation 2x? —kx+k =0 has more than 1 distinct real root, find the smallest positive integral
value of k.

EFE2 —kx+k =0 AZN—EHEER - Kk WE/NEEHE -

11. If xisan integer and log x +log(x +21) =2, find the value of x.
X 22 H logx+log(x+21)=2 - K x & -

12. Given that the cubic equation 3x>+10x*> —81x—28=0 has only two integral roots. Find the sum of
those two integral roots.

BA—ITT=RFE3KC+10x* —81x—28 =0 ISAMBEREEAIR - KM EZEAR 2 A -

FURBENEBER  Eif8ERENE  SREAEDHITNE - ST EERSH/NE - SHRBURKABTEOOEH -
Write down the answer in the simplest form. If the calculation result is a fraction, please write down the answer as a proper or mixed fraction,
decimal figure is also accepted. Marks will NOT be given for incorrect unit.



BEERETE EBA -
All answers should be written on the ANSWER SHEET.

Number Theory
NG

13. Find the remainder when 3%°°is divided by 365.
sk 3P BRI 365 FRSAIEREL -

2013
14. 2015 o) IS converted into a base-7 number . Find the unit digit of that base-7 number.

sk EIB 20158 ) (b 7 R ERE -

20142013

15.  Find the sum of all integral roots of (x+7)° —(x—1)° = 2048.
K (x+7)° —(x-1)° = 2048 U FT B B EBR 2 Al -

16. If nis a positive integer and 1+C/' +C, +...+C{ =63, find the value of n.
EnmIEEEHI+C+C)+..+Cl =63 - Kn A -

17. Itis known that x is a positive prime number where 2x = 3 (mod5) . Find the smallest possible value of x.
Bl x BIEEZ - H2x=3(mod5) 3K x WE/)\VE -

18. If x » y are positive primes which satisfy x?—-9y? =40, find the value of x—y.
EAlx yEABIEES - Hx*-9y* =40 - Kx-yHIE -

FURBENEBER  Eif8ERENE  SREAEDHITNE - ST EERSH/NE - SHRBURKABTEOOEH -
Write down the answer in the simplest form. If the calculation result is a fraction, please write down the answer as a proper or mixed fraction,
decimal figure is also accepted. Marks will NOT be given for incorrect unit.



mRERRE BEM -

All answers should be written on the ANSWER SHEET.

Geometry
x|
sin@+3cosé . .
19. If 0°<@<180° and ——— =-1, find the value of sin28+tan36+cos46.
sin@—cos@
sin@d+3cosé

#0°<0<180° K& =-1 - 3Ksin20+tan30+cos40RI1E °

sind—cosé

20. Arectangle with perimeter 24 is circumscribed in a circle whose radius is 245 units. Find the area of
the rectangle.

—BRARR 24 WEAIMNER—EEXERER 2B NER - KxEHENESE -

21. A(L,6), B(6,7),C(7,2) are points on Cartesian coordinate system. Find the value of ~ACB.
A(1,6), B(6,7),C(7,2) /I EHEABMIEZR W =25 - 5K /ACBHIE -

22. The figure below shows a circle with diameter AB. C is a point on the circle such that OC? = ACxBC.
Find the value of ~/CAB if AC<BC.

2Z[MiE - AB ZEEINER - C EE EHM—EH50C?=ACxBC + & AC<BC - 5K Z/CABRI1E -
C

Qe

Question 22
2522 &

23. There is a circle whose radius is 1 cm. How many points are drawn on the circle to ensure that the
distance between two points is less than or equal to /2 cm?
E—E¥ER 1 EXNER LRV B LSV FOREARVEMBEEORASER V2 E
K7

FURBENEBER  Eif8ERENE  SREAEDHITNE - ST EERSH/NE - SHRBURKABTEOOEH -
Write down the answer in the simplest form. If the calculation result is a fraction, please write down the answer as a proper or mixed fraction,
decimal figure is also accepted. Marks will NOT be given for incorrect unit.
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SERRE BEM L -

All answers should be written on the ANSWER SHEET.

24.

25.

26.

27.

28.

The diagonals of a trapezium are perpendicular to each other and the altitude of that trapezium is 5 units.
If one of the diagonals is 13 units long, find the area of the trapezium.

SH—ERNMENHARENRER FEPFRABRINRER 13 - KZFEAIEE -

Combinatorics
HEEE

The members of a club have to join at least one of the three activities provided by the club, namely
football, tennis and baseball. Each member has to join at least one of it, but cannot join all of them. Given
the club has a total of 8 members and there are at least one participant for each activity, how many
possible combination(s) are there for the members to join the activities?

E—EELE - IRE I EIRERZESN . B - AIKKEIK - BEMTEN ARV SEET
—IRIEH - EABEARKSIM=IRE - IREBLL—HF8R2NE - HEREERHEDPBE—RZ
Z —HBEZOEOEE?

Initially there are 5 red balls and 3 blue balls in a bag. Accidentally 1 ball is lost. Amy then draws 2 balls
from the bag at random and both of the balls drawn are red. Find the probability that the lost ball is blue.

—EfETEA 5 EAGKN 3 BERK o8 1 BRART - £/ EEREEHET PME 2 @
3% - B2 ERBEAE  KEIFR T HRSEEHNEE -

Jack distributes 15 identical marbles into 5 distinct cans. If he knows that there are at least 6 marbles in
one can, and there are at least one marble in each can, how many different way(s) is / are there for Jack to

distribute the marbles ?
INVEERS 15 RI— AV EIR R 5 A AR E TP - EoNEP—EiE &/ A 6 FEIR - BSERE
FEDBE—BEIK - IIE—HBEZNMED IR A ?

Find the number of covering ways over 2x20 grids with 20 small rectangles size2x1.
F20 [ 2x10/NEAEEBZ 2x200 5 18H - XEZVBARNEE LA ?

29.

A palindromic number is a whole number that reads the same from either direction. For example, 1991
and 23432 are two palindromic numbers. Find the value of the 22" 7-digit palindromic number in
ascending order.

ER—BYNBEN A AR FEREHEAE  QIREZE AR BIU0 1991 A 23432 39203 &l -

FUBRBIENERER  BfEERENE - FRAKENHATHY - ARAEERBMNE - EREBEURSALTETOE -

Write down the answer in the simplest form. If the calculation result is a fraction, please write down the answer as a proper or mixed fraction,

decimal figure is also accepted. Marks will NOT be given for incorrect unit.




BEERETE EBA -
All answers should be written on the ANSWER SHEET.

SKE/N2 ABEAISE 22 & 7 (1[a] 328 -

30. There are 8 balls each marked with one integer from 1 to 8 without repetition. The same applies to 8
baskets. Each ball is now randomly put into different baskets such that each basket has exactly 1 ball, find
the probability that only one ball whose number differs from that on the basket.

15 8 EAETEYT 1 F 8 MBTHH BIEKSE s BAETARTNET  RRA—BETE
RO B FIE TR R — RO -

- 2ER -

~ End of Paper ~

FURBENEBER  Eif8ERENE  SREAEDHITNE - ST EERSH/NE - SHRBURKABTEOOEH -
Write down the answer in the simplest form. If the calculation result is a fraction, please write down the answer as a proper or mixed fraction,
decimal figure is also accepted. Marks will NOT be given for incorrect unit.



