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ABHER 2078 - AR 1005 -

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

BRI AEIHS > ABWRIETE RIS -

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

FRIFHITEIAS: - I B RALEFEEEELZGE - W hERM - TESGEEUE -

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

No approximation is accepted.

WA S SRS Envzeh b - MHEEAGETELER -
Put your answers on the space provided on the answer sheet. You are not required to hand in
your steps of working.

A EFHETER -

The use of calculators is not allowed.

AERIMHE T —ERLLHEEC -

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

H1EEAE HE3H -

Questions 1 to 4 each carries 3 marks.

L FERRS 1234 T/NGS 2014 BB E T - BHLAMER 3 A9fSH?

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

2. FAZENAIEEETAAEAER - - CoAHE AR 2

How many four-digit positive integers are there such that the thousands and hundreds digits

are equal, and the tens and unit digits are equal?

3. Wa ca g, BIEEE  H glval+-+4a,!1=2014 (Hd m!=1x2x-xm )
K n BN HE(E -
Let @, a,, ..., a, be positive integers such that a!+a,!+---+a,!1=2014 (where

m!=1x2x---xm). Find the smallest possible value of .

4. 7% ABCDEFG S3E-H#EH  H B AE # CF X8, - 45 A
ZFHE =x° » 3R x W - B G
Let ABCDEFG be a regular heptagon, and H be the
intersection of AE and CF. If ZFHE = x°, find the value of x. o H -
D E
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Questions 5 to 8 each carries 4 marks.

5. FEEBIPREBCIRIR 19 HER n - K nBIRATIRE(H -

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

value of 5.

(@a+2)° -1

a’(5a—22) HIfE

6. Fatro=5 3%
44

2_
If a+i=5, find the value of(fﬁ——l—.
a a (5a—-22)

7. BFm - nBIERE O H15 m’ +2n0° =801 o F mF n AUEANFBLE d » 3K dINFTAEETRE
flEZF0 -

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

8. EH » ABC ZEHE=AF HHF AB=4AC=6 i A
BC=10 - D7 BC FRY—8 > {15 C4A=CD - 3k ADHY
RE -
6 6

In the figure, AABC is isosceles with 4B=AC=6 and
BC=10. D is a point on BC such that C4A=CD. Find the
length of AD. B el

10
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Questions 9 to 12 each carries 5 marks.

10.

11.

12.

1E AABC H» Z4ABC=90° fif BC=8 - DFl E 32 ABF1 AC = A

(%5 - #178 CD=DE F. /DCB=ZEDA - # AEDC HYTIEES 50 »
R ABHIRR - .
In AABC, ZABC =90° and BC=8. D and E are points on AB and AC
respectively such that CD=DFE and £ZDCB= ZED4 . If the area of
C

AEDC is 50, find the length of 4B. D

B

ABCD B8EE 2 WIEHS « EFI F 53715 AB Fl AD Hych
Bl - b EF BEEIFEE - SRS B ELEREE CB e

B CDAEY) » SRILEIRAOSAE » BED a+Vb S a—Vb B D
RFT > Hrha b ESEHE -

Given a square ABCD with side length 2. Let £ and F be the E
midpoints of sides 48 and AD respectively. Construct a semi-

N
Q

circle with EF as the diameter. If there exists another circle B
which is tangent to the semi-circle and to sides CB and CD, find
the radius of this circle, giving your answer in the form a + Jb

or a —\/l; where a and b are rational.

1 _— A 1. R /) P A Pz 1=t 4 —_ AN

B4 = DI/NERoRI - /NBELRTE 35 (RIGLAARGIEERED - SRILTEERETRI R = @0
CRIEAE 25 TN RES 33 ~ 34 F1 35 fEL) -

It is known that when % is written as a decimal, the first 35 digits after the decimal point

form a recurring period. Find the last three digits of this recurring period, i.e. list the 33rd, 34th
and 35th digits after the decimal point from left to right.

FEFTRIRE - SHE T RMUR Ml 0 £ 9 i REEE - K

Jefd TITBIT FRfUREY /SHAER - CEDED
X 4 2

TI1ITBIT

In the multiplication shown, each letter represents a different digit
from 0 to 9. Find the six-digit number represented by the product
TITBIT.
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Questions 13 to 16 each carries 6 marks.

13.

14,

15.

16.

R—EFIZER 0.001001004007019040 (HEREZE/NEEHE 18 A7) H45-8/N% 1000000
B (N - B 1, 1,4,7, 19,40, .. WERRT ., =4,,+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,,, =a,,, +34,.)

:E“S)% a, =2014 » ﬁ%ﬁ%gﬁ n ﬁ?’% a=a+a,+--+a +n - ?% Q014 %%%ﬁﬁﬁi%ﬁ? °

Let q, =2014 and define a,, =q, +a, +---+a, +n for positive integers ». Find the last two

digits of a,q, .

EX n BMALIEER > HEFHERMTF NS - [ nE 2N ERTTEEE ?

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

How many different possible values of » are there?

BEAMNEBEMAMEBELAAMHER - EEEiiid » wgk 4 BRI GRS 5% 7

Some five-digit positive integers consist of five different digits. Among these integers, what

fraction of them are divisible by 47

BITRE2NE -SETH

Questions 17 to 20 each carries 7 marks.

17.

—E RGNS - SR LIFsRsrTrast 1 (B8 - BERE 20T LB
14 RigIRMEFEAL - 11 BR PR ERGERAL ?
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?



18.

19.

20.

i [x] AR EE x FISOREEE > BIAn [1.1]=1 ~ [6.9]=6 O [5]=5 : y" TR y M1 O W

bl ARy {8 0 BRI LI =11 R (-6.9)" =0 - £ ak=!\/[4102—j—(1)%k2) } 7

2014
b, H{zom—m ]] K (@ +a++ay)— (B +b ++by) BIHE

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 q, = \/(4102—ﬂk2] and b, = J(2014—%k ] . Find the
2014 4102

value of (a,+a, +--+a,,)— (b +5 +--+b,y,).

CAIE m ] (B 1<m<100) 41> FFAEMT 4 - B 45 VAB = 4VB L (GEH
AB 4z m R —ERIAHD - K m W W REEZAT -

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

possible values of m.

— (BRI IR — A — 8 (208D - 2ElER
HELRTTOHRETT - BRI/ BRI HIR 122234

5+6~7F18 » HpRFIANREE » KNS mER & A RJ6efE -
A rectangle is divided into a hexagon and an octagon (as shown) such

that the cuttings are parallel to the sides of the rectangle. Suppose the

side lengths of the octagon are 1, 2, 3, 4, 5, 6, 7 and 8 respectively in

some order. Find the largest possible value of the area of the hexagon.
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END OF PAPER



