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Instructions to Contestants:

(a) Iz 207H - #8455 10073 -

There are 20 questions in this paper and the total score is 100.

(b) FRFFRIFEIASE - AEWRIFTEBEUIRTER -

Unless otherwise stated, all numbers in this paper are in decimal system.

(©) ERFFHIEIASY - Fra BB EREHISE W B - T2 OUE -

Unless otherwise stated, all answers should be given in exact numerals in their simplest form.
No approximation is accepted.

(d) IEFTEE R EBERREErZEAL - BARETESER -
Put your answers on the space provided on the answer sheet. You are not required to hand in

your steps of working.

(e) MHEAETEHR -

The use of calculators is not allowed.

() AEHIMEA—ERILBHERK -

The diagrams in this paper are not necessarily drawn to scale.



EE - REIVRRIEGENA o FREHIERN - FrE BB ERESSE - T ER
fd] « PIEZALUE -
Note: The rule in the Final Event is different from that in the Heat Event. Unless otherwise stated,

all answers should be given in exact numerals in their simplest form. No approximation is accepted.

B1ER4E FE3T-

Questions 1 to 4 each carries 3 marks.

1. —ERIEFSRM 15x15x15 {EBEAIE SRS - B2 EHEALE A i E D —ER AL
JIRZHYZRIE ?
A larger cube 1s composed of 15x15x15 unit cubes. How many unit cubes arc there with at

least one face being the surface of the larger cube?

- w 38n-7 24pn -5 "
2. BEn BB B1F = —<2ntl<T o R FTAEIRERM.LA -
Let »# be an integer such that 38n—7 <2n+l< 24n =5 . Find the sum of all possible values of

.

3. BHIAE -8 -8x-9=0 EZ x=9 - RHE x*-8x"-8x"-9=0 W—HIF K
iz -
Given that the equation x’ —8x®> —8x—9 =0 has solution x=9, find a positive solution to the

equation x° —8x* —8x*-9=0.

4. i ABCDEFG BIELiEN » H 5 AE 91 CF 358 - % A
/FHE =x° » 3k x f{E »
B G
Let ABCDEFG be a regular heptagon, and H be the
intersection of AF and CF. If ZFHE = x°, find the value of x. c H
U/F
D E
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Questions 5 to 8 each carries 4 marks.

5. #8%F AABC » D& BC FH9—8L » ¥k BD:DC=3:5 ;
EFfIF RSB AB I AC _FAYEL » {#18 AEBD 1 AFDC
15981 AABC L] - 35 AABC BVTHEHITES 128 » 3K ADEF 11y
TETE -

Given A4ABC, D is a point on BC satisfying BD:DC =3:5.

E and F" are points on AB and AC respectively, such that both

AEBD and AFDC are similar to A4BC. If the area of AdBC B C
is 128, find the area of ADEF.

6. [@EH > ABC 2E =A% » Hf 4B=4C=6 m A
BC=10 - D& BC FRy—%5» 15 CA=CD - 3R AD 1Y
BE -

6 6
In the figure, AABC is isosceles with AB=A4C=6 and
BC=10. D is a point on BC such that C4=CD. Find the
length of AD. B D o
10

7. B Px)=x"+ax’ +bx+c » Hfa~ b~ c BIERE - BHEHTEERE m o P(m) 95 n
HOEHL - 3K n By TRE(E - '
Let P(x)=x" +ax’ +bx+c, where a, b, ¢ are positive integers. It is given that for any positive

integer m, P(m) is a multiple of n. Find the greatest possible value of #.

8. —EEEAEEIILER ABCD » H ABCD YRS AHTES B A
600 F(1 2014 « SREZETPHIPEE -
A circle is inscribed in a quadrilateral ABCD, where the perimeter and
area of ABCD are 600 and 2014 respectively. Find the radius of the
circle. B c



BIEP 12 FEST -

Questions 9 to 12 each carries 5 marks.

9.

10.

11.

12.

B - ABCD 238K 24 IESTE - EFI H53H1Z CBF1 CD 3T T
A FROEG - F RN G Bl BIZE EH B1 AB Fll AD FYZZEL - 5
EF:FG:GH =3:5:7 » 3k AECH WIE#E

In the figure, 4BCD is a square with side length 24. £ and /1 are D
points on the extensions of CB and CD respectively, while ¥ and G /

are the intersections of EH with AB and AD respectively. If
EF:FG:GH =3:5:7, find the area of AECH . B c

Mg ABCD BYIHBEHIEERE > BIE A=(0,6) ~ B=(0,0) -

C=(14,3) #1 D=(10,13) - L AB¥] CD RERMIMEFZA D
TERIER - 35 X0 Y S RlEmMASER L » 3K X Y 2

PR B/ N AT REfE

The coordinates of the vertices of a quadrilateral ABCD are 4

A=(0,6), B=(0,0), C=(14,3) and D =(10, [3) respectively.

Construct semi-circles towards the interior of the quadrilateral

with diameters A8 and CD. If X and Y are points on the two B

semi-circles respectively, find the smallest possible value of the

distance between X and Y.

ANFIFVNSEETT L BRIEEE - UG 7 RIBFIR— T REEE - TGS 6 B - /N
B 4 B/ NS 2 [/ - HERLETW AERSMEARE - BREFER - RNFIR
REF YRR -

Lily and Mimi are having a table tennis competition. The one who wins 7 games first will
become the winner. It is known that during the first 6 games, Lily has won 4 while Mimi has
won 2. If they have the same chance of winning each game and there are no ties, find the

probability for Lily to be the winner in the end.

FERTRIERP  FETEAER—MEH 0 E IBREEFE - R
SefE TITBIT ATfCzRHY /A8 - CEDED
4 2

TITBIT

In the multiplication shown, each letter represents a different digit
from 0 to 9. Find the six-digit number represented by the product
TITBIT.



EI3BREI6E  EE6 -

Questions 13 to 16 each carries 6 marks.

13.

14.

15.

16.

FRHERIA 6 855 - 5 3 3 EEE - & 3 E2E 4682 mEERE—
BEEEESE - GrllafEbEtie - —(@EE > FEiairEs 3 EEEMMRES D ?

In a test there are 6 multiple choice questions. Each of the first 3 questions has 3 choices, while
each of the last 3 questions has 4 choices. There is only one correct answer for each question.

If Lydia randomly selects a choice for each question, what is the probability that she gets

exactly 3 questions correct?

B0 n EMAIERES - BT R FIRERL - [H n B EA AT REME ?

Given n 15 a two-digit positive integer whose product of digits is a multiple of its sum of digits.

How many different possible values of n are there?

Eom o n FRIFEE - B om® 36" =9477 » R m BYIR/NATHEE -

If m and » are positive integers such that m* —3n> = 9477, find the smallest possible value of

1.

B8 3x3 Py AR - WEEE T —E2LL LRYTREEE - (HA
EMEEAERN HRTERRERE - LS L OER AR
54 7 CREIEE EEOGEMSERIHTE CNER SRR
JEEMAE - )

There is a 3x3 grid and one or more cells are to be coloured black,

subject to the requirement that no two cells having a common edge can

be simultaneously coloured black. How many different colourings are
there? (A colouring which is obtained by rotating an existing colouring

is regarded to be the same as the original colouring.)



F17TEE20E - SEHTS -

Questions 17 to 20 each carries 7 marks.

17.

18.

19.

20.

—EHIRER MR - SR M LR EArEE 1 B - BEE % OB DAk
14 R B R - 1 kP gi@ses ?

A grasshopper starts at a certain place and jumps 1 unit to the east or west each time. How
many ways are there for the grasshopper to return to the starting position in 14 jumps such that
it does not pass through the starting position during the intermediate steps?

mprg M r BEFMHEABERE > a~b-c BME a>b>c20 HEE - &
plg+D)+g(r+)+r(p+)=a’+b"+c’ —pgr » K a W/ NATHE(H -

Let p, g, » be pairwise distinct prime numbers, and a, b, ¢ be integers satisfying a >b>¢>0.
If plg+1)+q(r+1)+r(p+1)=a’ +b* +c* ~ pgr, find the smallest possible value of .

ELEE m SEH] (EP 1<m<100) ot ZAE8E A~ B {18 VAB = 4VB 17 ((58
AB R m B —ERAIE) o 3k m BETE RS E S A -

It is given that in base m notation (where 1<m<100), there exist digits 4, B for which
VAB = 4B (here 4B denotes a two-digit number in base m notation). Find the sum of all

possible values of m.

BRI 1 = 9B AR T YL 2R TP R TUsar
OO0~ OO+ h-00+ O = 2014

KR AR B R AR R (U B AT W RE AT -

The nine digits 1 to 9 are to be filled into the nine boxes below to make equality hold:
OO =@+ D -00 =00 =2014

What is the sum of all possible two-digit numbers that can be filled into the first two boxes?

285
END OF PAPER



