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1. The contest comprises a 3 hours written test.
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2. Questions are in bilingual versions. Contestants should answer all questions.
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3. Put your answers on the answer sheet.
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4. The use of calculators is NOT allowed.
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5. Measuring instruments like rulers, compasses, etc. can be used.
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Let n be a two-digit number such that the square of the sum of digits of n is equal

to the sum of digits of n®. Find the sum of all possible values of n. (1 mark)
B n RIS T n AVELT 2 RIS TSR n® (NEE 2/ - 5K n A TAE
B F (143)

A positive integer n is said to be ‘good’ if n*—1 can be written as the product of

three distinct prime numbers. Find the sum of the five smallest ‘good’ integers. (1 mark)
B EREE no 3 n® -1 AR = E R EEE R > Bl on R TaFE o oK
B/ NI T AR A (1493)

There are 13 students in a class (one of them being the monitor) and 13 seats in the
classroom. Every day, the 13 students line up in random order and then enter the
classroom one by one. Except for the monitor, each student will randomly choose
an unoccupied seat and sit down. The monitor, however, prefers the seat next to the
door and chooses it if possible. What is the probability that the monitor can choose
his favourite seat? (1 mark)

FIA 13 284 (Hf— ARIHR) - BRENA 13 {[HEEAr - &K L3RI -
B 13 BEAMEEERRFHHFEAGRE - IR - B NEAGRERY
FiEE B =L T - R I SEAT IR —(EREEAL - FHRA NGB
YAt (5 & AR R AL - DERAEEEFIM SEHY IR ZE 2 /D 2 (153)

For positive integer n, let D(n) be the eventual value obtained when the digits of n
(in base 10) are added up recursively until a one-digit number is obtained. For
example D(4)=4, D(2012)=D(5)=5 and D(1997)=D(26)=D(8)=8 . If x
denotes the 2012th Fibonacci number (i.e. the 2012th term of the sequence 1, 1, 2,
3,5,8,13,...), find D(x). (1 mark)

IR RS n o 32 D(n) TRAEEREGTE n (VEEFE N E 28— (E—fr

BOom i % él“ R TﬁJ W : D@=4 - D(2012)=D(5)=5
D(1997) = D(26) = D(8) =8 - # x Fnas 2012 LR AT (BI#51 1, 1, 2,

3,5,8,13, ... 15 2012 78) ’jz D(X) ° (14%)

In a school there are 300 boys and 300 girls, divided into 5 classes, each with the
same number of students. It is known that there are at least 33 boys and 33 girls in
each class. A boy and a girl from the same class may form a group to enter a
contest, and each student may only belong to one group. What is the maximum
number of groups that can be guaranteed to form? (1 mark)

HRAHENZLAER 300 24 - Ay 5 It - EILABAE - EXEIHY
B/VEBAEMZAE 33 % o I — B AR — A xRS II—IHEE
o MEREERRE R - freGREMHITIRMB ENERERZSZV 7 (19)

If x°—3J2x% +6x—2v2—-8=0, find the value of x° —41x? +2012. (1 mark)
3 X —32x2 +6x—242-8=0 > 3k X —41x% +2012 (1I{H - (143)
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where a, b, ¢, d are non-negative integers. (1 mark)

K/ NV IERER - BZ BN RERREE sza (Hrra~b-~c-d BIFEEE)

I - (153)

Find the smallest positive integer which cannot be expressed in the form

Let f(x)=x*+12x+30. Find the largest real root of the equation f (f(f(x)))=0. (1 mark)
i f(X)=x*+12x+30 - SKHFE f(f(f(X))=0 IR AEIR (143)

How many different ways are there to rearrange the letters in the word
‘BRILLIANT’ so that no two adjacent letters are the same after the rearrangement? (1 mark)

HEZ/ DA FEEJTAEREE TBRILLIANT | —S iy REEHHRY - (SR

1% 2 A M EASAR AT A REAHTE] 2 (153)

If smx:S nd cosle find s_|n2x+coszx_ (1 mark)
siny cosy 2 sin2y cos2y

.. SINX cosx 1 . Sin2x  cos2x

H——=3 K ——=2 K ——+ ° (1493)
siny cosy 2 sin2y cos2y

An n-digit number x has the following property: if the last digit of x is moved to

the front, the result is 2x. Find the smallest possible value of n. (2 marks)
Fen L8 x RLUNEE 51 x (RE— BB R - FrishvEre 2x -
K n#yi/ N RE(E (243)

In AABC, AB = 3, BC =4 and CA = 5. Acircle cuts AB at C, and C,, cuts BC at
A and A,, and cuts CAat B, and B,. If AA, =BB, =CC, =X, and that the area
of the hexagon formed by the vertices A, A,, B, B,, C, and C, is 4, find x. (2 marks)

£ AABC 1> AB=3-BC =4+ CA=5- H[EELAB A C, i1 C, » BLBC g
A R A > B CA XK B fl B, - ¥ AA=BB,=CC,=x > HF A -
A, ~ B ~ B, ~ C, ~ C, sHAYNEIPIHME Ry 4 - K x - (24%)

ABCD is a convex quadrilateral in which AC and BD meet at P. Given PA=1,
PB=2, PC=6 and PD=3. Let O be the circumcentre of APBC. If OA is
perpendicular to AD, find the circumradius of APBC. (2 marks)
ABCD 2/ VU3 » Hrh AC B BD %XH> P - 241 PA=1- PB=2 - PC=6
F. PD=3 < 3% O iy APBCHYSM, © 75 OA B AD FEF » 3K APBC HYSMEEF
(S (247)
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Given a, b, ¢, d (where a<b <c<d) are positive integers not exceeding 2012, and
they form an arithmetic sequence in this order. How many different sets of possible
values of (a, b, c, d) are there?

Efla~brc~d (Hfra<b<c<d) HifiEiE 2012 HUIEREE - HEME
BENEFP4HR—(E 285 - H (a, b, ¢, d) HZ /DA FIATAIREE 2

ABCD is a convex quadrilateral and E, F are the mid-points of BC and CD
respectively. The line segments AE, AF and EF divide ABCD into four triangles,
whose areas are four consecutive integers. Find the greatest possible area of AABD.

ABCD 2L WUiES - E ~ F 73jlli& BC A1 CD HyTkh - 4REz AE ~ AF 1 EF 2
ABCD 3 VUEl =AJF » EfMrVafE A2 DU EEEREE - °K AABD HYHIfA
AR A ATREH -

Let D be a point inside AABC such that /BAD = #BCD and ZBDC =90°. If AB =
5, BC =6 and M is the midpoint of AC, find the length of DM.

= D B AABC (NHY—5%E > [#i75 ZBAD = /BCD K #/BDC =90° - 3 AB =5 >
BC=6> H MJZACHyf18L » 5K DM YRS -

In AABC, £C =90°, /BAC <45° and AB =7. P is a point on AB such that Z/APC
=2/ACP and CP = 1. Find%.

1F AABC 1 » Z/C =90°> /BAC<45° H AB=7-P & AB [fJ—8L » {5

4APC=24ACP)§’1CP:102‘Z% .

In how many different ways can we rearrange the twelve integers 1 to 12 on the
face of a clock so that the sum of any three adjacent integers after the
rearrangement is divisible by 3?

HZ/ VREANRNITA AR E 1 2 12 55 12 (EFEEERT] - EEE%
EE = (EAH AR RS 2 A T4 3 B 2

Find a factor of 100140001 which lies between 8000 and 9000.
3k 100140001 — {7 <F 8000 #1 9000 =~ R REx -

How many different triangles with integer side lengths are there such that the sum
of the lengths of any two sides exceeds the length of the third side by at least 5
units, and that the area is numerically twice the perimeter? (Two triangles are
regarded to be the same if they are congruent.)

HZ/VEAEN =AP&ENREHEE  EMWENRE ZFHthE =
B 5 Byl | HEAEBEEE EEHERERE 2 (RERER =
AR FsAEE] = )

— End of Paper — &£%&5% —
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