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There are 20 questions in this paper and the total score is 100.
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Unless otherwise stated, all numbers in this paper are in decimal system.

BREFRHERASN - FrAE AU F R AR ERE - WAL ERME - ez OUE -

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

EFTEEEEAS RGN ZEN b - HHEIGTREDER -

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

ATGH IR A —E AREEBTAE AL -

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.
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Questions 1 to 4 each carries 3 marks.

L SR EEITR R 25 EEFNETTE » BE/NEFRHEFE 224 - SRIRIET
153 % 49 (B = FH/NETTIE - RIEE/ NETT PRI ESUE %/ 2

If a square is divided into 25 identical smaller squares, each smaller square has perimeter 224.
If the original square is divided into 49 identical smaller squares, what is the perimeter of each
smaller square?

2. FE3a>b+14 F 4b>a+23 > H a fl b BIFEE > 5K a Y5/ NOJRE(E -

If 3a>b+14 and 4b > a+23, where a and b be positive integers, find the smallest possible

value of a.

3. En =P HE HEFZRUE 6 BUEEL - K n #Um/NalRE(E -

Let n be a three-digit square number whose sum of digits is a multiple of 6. Find the smallest

possible value of n.

4, TEERGHEIEE1,1,2,3,5,8, ... (9E 2015 16T > H/DIESE 7 HyREE 2

How many of the first 2015 terms of the Fibonacci sequence 1, 1, 2, 3, 5, 8, ... are multiples
of 77

BSEFESE FHI -

Questions 5 to 8 each carries 4 marks.

23* +23% +1
5. HIME
3%23* +4x23-20 Vi
4 2
Evaluate 23 +23 +1

3x23% +4x23-20
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When a convex n-sided polygon is cut along a straight line, one gets a triangle and a 2015-
sided polygon. Find the sum of all possible values of n.

WERFREY T H M TH MHE ACRRES T, o1 1T HM4H 4 H
e TEFHT ) B FEERZALUAES/VERERNE TR T, ?

A day is said to be ‘good’ if the ‘month’ and ‘day’ are the same. For example, 1st January and
4th April are both ‘good’ days. At most how many ‘good’ Saturdays can there be in the same
year?
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B8R T 3 {ERRAVEACIARERZE S /D ?

There are 10 balls in a bag, including 5 red, 3 green and 2 blue. If 7 balls are picked randomly

from the bag, what is the probability that the remaining 3 balls are all different in colour?
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Questions 9 to 12 each carries 5 marks.

10.

o BEE > SR 2015-8x—12x" —8x —2x* (YRR A ERE(E -

If x is a real number, find the greatest possible value of 2015—8x—12x" —8x’ —2x".

ABC ZHA=AF B EZHMA - D fl E 775E AB fl
BC FHJEL > F & AE F1 CD HYAZEE - % AD=10 - A
DB=6 -~ BE=8 } EC=16 > 3§ DBEF {Hf& -

AABC is right-angled at B. D and E are points on AB and D
BC respectively, and F is the intersection of AE and CD. If
AD=10, DB=6, BE=8 and EC =16, find the area of
DBEF. E ¢




11. £ AABC th > AB=137 ~ AC=241 & BC=200 - D & A
BC FHy—#h > i3 AABD 1 AACD HINV]EEL AD F81)
JA[E—#5 E - 5K CD HYEE -
In AABC, AB=137, AC =241 and BC =200. D is a point
on BC such that the inscribed circles of AABD and AACD B o
touch AD at the same point E. Find the length of CD. D
12, MRFEERYHAZENHEGEAESMHE - RMBEEES " ECCE, - il :
3883 ~ 12321 F1 25052 #B2 " [0, - HE/ECA TR HREIG R E A ERE
FaHRY (4 : 2022202 ~ 3338333) 7
If a positive integer reads the same from left to right as from right to left, it is called a
‘palindrome’. For example, 3883, 12321 and 25052 are ‘palindromes’. How many seven-digit
‘palindromes’ consist of exactly two different digits (e.g. 2022202, 3338333)?
FLBEFI6E - FH6 -

Questions 13 to 16 each carries 6 marks.

13.

14.

. 1 1 1 7’ \ 1 1 1 .
4ETE 1+?+3_2+F+'":? R S+ +—+-- BWE > R o EES] 1, 5, 7,
11, ... STENETT > MZEFESETE R REM 2 26 3 #EERAYEREE] -

. 1 1 1 7’ . 1 1 1
Given I+—+—+—+---=— . Find the value of I+—+—+—+-, where the

2° 3 4 6 5 77 11
denominators are squares of the terms of the sequence 1, 5, 7, 11, ..., which consist of all

positive integers not divisible by 2 or 3.

£ AABC 1> AB=BC . ZABC=90° - P~ Q Hl S 4RI
AB ~ BC H1 CA EHJEE > R & AABC NHY—EL » {15 PORS i,

y . 2 . BP
—IETIE - SRR MBC IEI < < 5K oo A9f - A
In AABC, AB=BC and LZABC =90°. P, Q and S are points on 5
AB, BC and CA respectively and R is a point inside AABC such P
that PORS is a square whose area is % that of AABC . Find the B R o

value of ﬁ
B



15. Z a~b~c~d BIEEE » (F15 ab=cd <1000 I a+b=c+d+1 > 3K ab WIG KEJRE
18 -
Let a, b, ¢, d be positive integers such that ab=cd <1000 and a+b=c+d+1. Find the
greatest possible value of ab.
s s . . 1 1 . .

16. ¥ p RWEBL aFIb BIERE - (1 - =—+— o K a HIFEPIRE A -
Let p be a prime number and a, b be positive integers such that L _ 1 +l . Find the sum of all

a

possible values of a.
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Questions 17 to 20 each carries 7 marks.

17.

18.

19.

—EBREG DI —EIETT SRS © LR S IB RIS B | SKEZERESHYHAE -

A sphere is inscribed in a square pyramid, all of whose edges have length 1. Find the radius of
the sphere.

8¢ ABCD FyIEVUTHIRS » E By D /15FH ABC KBS RFTS0VEL - CRIE SR AD B H ABC
HHe s Fy 54.7° (CEREZR/NEEE—(L) > H4 AD B1FH EBC Wy¥CA R x° > Hr
0<x<90 o K x> BEAEMR T -

Let ABCD be a regular tetrahedron, and let E be the point obtained by reflecting D across
plane ABC. Given the angle between line AD and plane ABC is 54.7° (correct to one decimal
place) and the angle between line AD and plane EBC is x°, where 0 < x <90. Find x correct to

the nearest integer.

WMRFRIERBB B AZGMHGE2ABEMEE > RMEEMEER T ESCH, - fla
3883 ~ 12321 f1 25052 #JE " B3, © HZ/VHEITARE 1 2 2015 & AR (E A [FHY
B efizfE— M ©EscE, ?

If a positive integer reads the same from left to right as from right to left, it is called a
‘palindrome’. For example, 3883, 12321 and 25052 are ‘palindromes’. How many ways are
there to choose two distinct integers from 1 to 2015 such that their sum is a 4-digit

‘palindrome’?
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In a game, there are 9 players, numbered 1 to 9. They are divided into three groups: Players 1,
5, 9 form a group; Players 2, 6, 7 form a group; Players 3, 4, 8 form a group. Nine balls
numbered 1 to 9 are put into a bag, and drawn one by one until a winner is determined

according to the following conditions:

e If the sum of the first three balls drawn is greater than 15, the winner is the one whose
number is that on the third ball drawn.

e If the sum of the first three balls drawn is smaller than 15, the winner is the one whose
number is that on the fourth ball drawn.

e  If the sum of the first three balls drawn is equal to 15, then

» if the three numbers correspond to three players from the same group, the winner is

the one whose number is that on the third ball drawn;

» if the three numbers do not correspond to three players from the same group, the

winner is the one whose number is that on the fourth ball drawn.

Find the probability that Player 9 is the winner.
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END OF PAPER



