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BEEFA

Instructions to Contestants:

(a) ALSIER 20 #2955 10057 o

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

(b) ERFERITRIISY - RENRIFTRRITR &R -

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

(©) BERFFBUFERRS. - FrE BRALBT I ERERZE - WbEmE - TSI OUE -

Unless otherwise stated, all answers should be given in exact numerals in their simplest form.

No approximation is accepted.

(d) ITFEBEFREASEREENEM L - HRETEEIHK -

Put your answers on the space provided on the answer sheet. You are not required to hand in
your steps of working.

(9 TR B -

The use of calculators is not allowed.

(O AEIIHHEA—C AL ARG -

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



R - REMRIBLIEAR - BREF RIS - Fra S FHDI B EREERSE - WL ER
i o PESUTIME -
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.

B1IEE4E FEIS -

Questions 1 to 4 each carries 3 marks.

L —EXIEJGRER 15x15x15 BB IEGRMER - 5% EBRAEGIES —HE AL
eI ?

A larger cube is composed of 15x15x15 unit cubes. How many unit cubes are there with at

least one face being the surface of the larger cube?

2. TERPR 1234 M/NR 2014 RUBRELE T » HL/DER 3 69REE °?

How many of the integers greater than 1234 and smaller than 2014 are multiples of 3?

3. BHIHE ¥ -8x"-8x-9=0 HIE x=9 - K HHE »*-8x*-8x'-9=0 B—{HIEH
& -
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. B% ABCDEFG BIEL3Efs » H B AE Hi BF W9388h - 3% A
LFHE=x° > 3R xBY{@ -

Let ABCDEFG be a regular heptagon, and H be the
intersection of AF and BF. If ZFHE = x°, find the value of x.




EBSEESE  EEHAS

Questions 5 to 8 each carries 4 marks.

5. FEELBILINE 19 HE n - K n FIERKTREM -

The sum of several positive integers is 19 and their product is #. Find the greatest possible

value of n.

6. F&m > nBRIEER - (55 m’ +2n° =801 < 5 m 1 n (BRARIREIR d > K dHIFTHETHE
B -

Suppose m and # are positive integers satisfying m® +2n° = 801. If the H.C.F. of m and # is d,
find the sum of all possible values of d.

7. BAARSHEL 01123 80ER - HREFMUTENKEFEIER—T > 53
Z P EAER A IERT S ?

There are five cardboards with 0, 1, 1, 2, 3 written respectively. By arranging them in a row in

different orders, how many different five-digit positive odd numbers can be formed?

8. H#3E AABC » D & BC LRY—%5 gl BD:DC=3:5;
EFIFR5rHE AB R AC ERYEL » 1§ AEBD 1 AFDC
1983 AABC FEHL - #5 AABC RYMETERS 128 » 3K ADEF 1y
THITE - B 7

Given A4BC, D is a point on BC satisfying BD:DC =3:5.

E and F are points on AB and 4C respectively, such that both

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




BIEF12E  FEHSH -

Questions 9 to 12 each carries 5 marks.

10.

11.

12.

H » ABCD 28R 24 WIIEJTE » EFN H 4332 CB R CD T H
AR ERRL - F R G HlsrplZ EH B AB T AD BYZZHEL - 5
EF:FG:GH =3:5:7 » 3} AECH FJIEH -

In the figure, ABCD is a square with side length 24. £ and H are A G D
points on the extensions of CB and CD respectively, while F and G /

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

E™p

B BT HIERES - BRI 1 RIIERR - BBV NEE RIS —HEL
FHREE o YR EETEL - B4 TR 0346 0 EEEH 046 ; SEA 0346 5
G 0463 - CAMRA x % (Hrp 0<x<1) > EGHHH 3x « 3K x FrETREFZA] -

There is a magic machine. Each time when a positive number less than 1 is input, it will delete
the digit immediately after the decimal point and output a new number. For example, if the
input is 0.346, the output will be 0.46 ; if the input is 0.346, the output will be 0.463. It is
given that when x is input {where 0 < x <1), the output will be 3x. Find the sum of all possible

values of x.

—ERUE A 3x3 ATTREZRAT T RIGTRE T > S E] AR — 8 T EEh E — 177k
PR —FIHI A —(E 54 « SRR 2 ST LIBED 4 20 SN EiRmAmE
— TR ?

A grasshopper is lying at the centre cell of a 3x3 grid. Each time it can jump to another cell
which is neither in the same row nor in the same column as the previous cell. How many ways

are there for the grasshopper to jump 4 times so that it never stays in the same cell twice?

FEFTRRIEA T > FHETRHER—EH 0 E SR FET - K
AH TITBIT FrfRREY/ (LR - CEDED
X 4 2

TITBTIT

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



I3 EFE 167 FE6 ) °

Questions 13 to 16 each carries 6 marks.

13. R—{EHEEFY 0.001001004007019040 (#EREZ/INEEER 18 A7) HAREIMA 1000000
Ry e (e - 8001, 1,4,7, 19,40, ... WekifRsl a,,, =a,,+3a, ° )

Find a fraction, with denominator less than 1000000, which is approximately equal to
0.001001004007019040 (correct to 18 decimal places). (Hint: The sequence 1, 1, 4, 7, 19,

40, ... satisfies the recurrence relation a,., =4a,,, +3a, .}

14. & a,=2014 > Wi IEEH nERE a,,=a +a,++a,+n ° K a,, BEREREFE -
Let @, =2014 and define a,,, =q, +a, +---+a, +n for positive integers n. Find the last two
digits of a,,,, .

15. FHEAMIEREEIAEETEAMHEN - ESReih » Wi 4 BERIERE K ?

Some five-digit positive integers consist of five different digits. Among these integers, what
fraction of them are divisible by 47

16. ABCD F&RE 3 WIEJE » EWl F o35l AB M AD ERY
Bh o 19 AE=AF =2 - L\ EF BEKIEPRE - HEE R F

e = " A
BDAHAH PRI Q « KBRS IR - P
Given a square ABCD with side length 3. Let £ and / be points ?
on sides AB and AD respectively, such that 4E=AF =2. 2
Construct a semi-circle with £/ as the diameter. It intersects the
diagonal BD at P and (. Find the area of the shaded region as B P C

shown in the diagram.

BITER20E  BEHTS -

Questions 17 to 20 each carries 7 marks.

17. 8 p~g f r BEAHRBNESE > a~b~c BHE a>b>c20 HEE - &
plg+D+q(r+D)+r(p+)=a’ +b* +¢* — pgr » K a R/ AT HENE -

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

5



18. &% [x] {URAHEE x By A E - fIa0 [1.1]=1 ~ [6.9]=6 R [S5]=5 : y" FOR y M O

19.

20.

FREAR—E - FI20 1.1 =1.1 1 (6.9 =0 - E3E ak{\/(’-’rlm—%kzj } A

g Mz‘”“‘%k J ] I (G + a4t i)~y by o+ b) KB

Let [x] denote the greatest integer not exceeding x. For example, [1.1]=1, [6.9]=6 and [5]=5.
Let also y* denote the greater of the two numbers y and 0. For example, 1.1 =1.1 and

(-6.9)" =0. Define a, = \/[4102—@ ] and b, = \/(2014—%,%1 . Find the
2014 4102

value of (g, +a, +--+a,0)—(by + 5+ +by,) -

E a~ b BAEIMIEERE {153 (6030+a)(6030+5) B HFE > K a+b HIR/NOIRE
fiE -

Let @ and b be different non-negative integers such that (6030--2)(6030+5) is a square
number. Find the smallest possible value of a+5.

B 1 £ 9B/ EE TR T AR ez g S UL
O = 0+ L) -0+ L0 = 2014

RE] DU B WA B R LB AU AT REEZ A

The nine digits 1 to 9 are to be filled into the nine boxes below to make equality hold:
O] < O + ) - 00+ L = 2014

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

Ee
END OF PAPER



