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Instructions to Contestants:
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1. The contest comprises a 3-hour written test.
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2. Questions are in bilingual version. Contestants should answer all questions in either
Chinese or English.
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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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Find the sum of all fractions in lowest terms with value greater than 10 but smaller
than 100 and with denominator equal to 3.

SKFRA A 10 H /A 100 » HBL 3 Ao R B S 48 Fl -

For positive integer n, let f(n) denote the unit digit of 1+2+3+---+n. Find the
value of f(1)+ f(2)+---+ f(2011).

HNIEES n> 3 f(n) /R 1+2+43++n W{ETEF - K
f)+ F(2)++ F(2011) HIE -

Find a positive integer k whose product of digits is equal to %—199.
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Find a factor of 1464101210001, such that it lies between 1210000 and 1220000.
3k 1464101210001 ££ 1210000 F1 1220000 = [sify—(fE R g -

The 11 letters of ‘IMOHKPRELIM’ are written on 11 cards (one letter on each
card). If three cards are randomly drawn, how many different combinations of the
three letters are there? (Order is not considered. For instance ‘IMO’ and ‘IOM’ are
regarded to be the same combination.)

B T IMOHKPRELIM | iE 11 SR RIR A 11 R R4k (ERRAR
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The parabola y = ax® +bx+c has vertex at [%—gj If a>0 and a+b+c is an

integer, find the minimum possible value of a.

I y = x4 by c TEELE G—gj S %5 a0 i a+b+c BEE - K
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Four points are randomly chosen from the vertices of a regular 12-sided polygon.
Find the probability that the four chosen points form a rectangle (including square).
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In AABC, BC =5, AC=4and cos(A-B) = g Find the value of cos C.

FEAABCH > BC=5~AC=417 C0$(A—B)=% > 3K cos CHY{H °
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On the rectangular coordinate plane, a point P is randomly chosen on the line
segment joining (0, —1) and (0, 1). Another point Q is randomly chosen on the line
segment joining (1, —1) and (1, 1). Two circles, each with radius 1, are then drawn
using P and Q as centres respectively. Find the probability that the two circles
intersect. (1 mark)

FEEAAIEPE > IMESEERE 0, -1) 1 (0, 1) A& LE—FP > H
PEEAEERE (1, 1) A (1, 1) AYSREL BBE—BE Q » 2RI P AT Q MELL:
BAF— (B R LHIE - KR EFHRCAIGEE - (153)

In AABC, AB =9, BC =8 and AC = 7. The bisector of ZA meets BC at D. The
circle passing through A and touching BC at D cuts AB and AC at M and N

respectively. Find MN. (1 mark)
£ AABC 1> AB=9>BC =8k AC =7 - ZAMEEAT4335 BCHA D - ZFif3 A
HELBCHHUIFY DHYEHIZE AB AT AC Y MAIN » 3K MN - (1493)

. The lengths of the three altitudes of a triangle are in the ratio 3:4:6. If the radius

of the inscribed circle of the triangle is 1, find the radius of the circumcircle of the

triangle. (2 marks)
Fo=mP=RalREZIER 3:4:6 - HZ=AIPANUENFEEE 1 KE
HYSMEE P - (2497)
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. ABCD is a square of side length 1. P is a point on AC and the circumcircle of
ABPC cuts CD at Q. If the area of ACPQ is 2% find CQ. (2 marks)

ABCD SEIEE S 1HIIE T - P = AC_LHJ—B: » H ABPC fy4M3#ES: CD
Q- % ACPQ i % LR CQ- (253)

If the eight digits 1, 2, 3, 4, 5, 6, 7, 8 are randomly permuted, what is the

probability that the resulting eight-digit number is divisible by 8? (2 marks)
A 1-2~3~4-5-6-7 8/ \(EEFEEDY - Arts/ (L E A1 8 EfR
IR ZE %D 2 (2457)

. 2011 cards are arranged in a row on a table. One of the numbers 1’, ‘2’ and ‘3’ is
printed on each card. It is found that there is at least one card between any two
cards labelled “1°, at least two cards between any two cards labelled ‘2°, and at
least three cards between any two cards labelled “3°. If the smallest and greatest
possible numbers of cards labelled ‘3’ are m and M respectively, find the value of
m+M. (2 marks)
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Ry MERIEAE T AE MAIM > 5K m+M H#Y{E - (253)
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A teacher asked each student of a class to write down the number of classmates

with the same surname as his, as well as the number of classmates whose birthday

is the same as his. Among the answers received, each of the numbers 0, 1, 2, ..., 10

has appeared. Find the minimum number of students in the class. (2 marks)
ZRTER LAY 224 70 B TR R A B CAERINEZEE - kit
MECE—XEHNFEZEE - FREHVEERS -0~ 12~ 10 FEEY

A o KZITEA NEHYE/ NATREE - (243)

Let a, b, ¢ be real numbers with c=1. It is known that the two equations
x*+ax+1=0 and x*+bx+c=0 have a common real root, and so do the two
equations x* +x+a=0 and x*+cx+b=0. Find the value of a+b+c. (2 marks)
Fra-b-c BEH Hb ozl B4 X +ax+1=0 FI x*+bx+c=0 SF{F

FEAE—EALER - 1 X +x+a=0 1 x* +cx+b=0 EWEHFEIE—
{EAHER - 5K a+b+c - (253)

In AABC, AB=2AC and ZBAC = 112°. P and Q are points on BC such that

AB? + BC-CP =BC? and 3AC? +2BC-CQ=BC2. Find ZPAQ. (2 marks)
7E AABC > AB=2AC H /BAC = 112° - P 1 Q & BC L{y®E » {fi/5
AB? +BC-CP =BC? } 3AC?+2BC-CQ=BC? - 3k ZPAQ - (243)

How many ways are there to arrange 10 identical red balls, 5 identical green balls
and 5 identical blue balls in a row so that no two adjacent balls are of the same

colour? (2 marks)
H2% /D7 AHE 10 (EFHEIRILIEK ~ 5 EAEEIRYERERAT 5 (EHH RV BB —
17 (B A M EAE AP ERAYBR EAE[E] 2 (2457)

A bank issues ATM cards to its customers. Each card is associated with a

password, which consists of 6 digits with no three consecutive digits being the

same. It is known that no two cards have the same password. What is the

maximum number of ATM cards the bank has issued? (2 marks)
FIMTHATIRASE S S - GRS SEA —E B rEes - Hig

A =(EHEEH N - ERULHE MRS H S - M2 R1 TR 2%

1T 7 2/ DaRfdakis ? (2457)

Let (X, V), (%, Y,) and (x,, y,) be three different real solutions to the system of

3 2 _
equations {X3 _SXZ =21 cind the value of [1l—ﬁ](11—ﬁJ [11—§J . (2 marks)
y’ —5x°y =28 Yi Y2 Y3
N \ -_Bxy’=21 __ o
AR ARRCR AR N AR Sy et {Xg VOIS S ER R
y’ —5x°y =28
BfE o SR [11—%][11—ﬁj£11—§] HIME - (257)
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