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Instructions to Contestants:

(@) AEIEE 20 8 > 4857 B 100 97 -

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

(b) FREFHIFEBASL - G NHIFTA B R+ -

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

(© FRHlFEIS > FrA B FEAME T EREERE - WEE R - AREZTEE -

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

(d) EFTAEZEEAZTENIEERZEN L - HEGTEDE -

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

(6) FIHEHEER -

The use of calculators is not allowed.

(N ABHHER—E KRG -

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



AR AENRAIEEEAE - BRERFEIRS - FrA B FADE T EMERE - WLk
f o A ATUE -

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.

FBLIEFAE FE37-

Questions 1 to 4 each carries 3 marks.

1. HRE—EETGZTR 25 ([E2F8NETTE » SE/NETTRRETE 224 - SRR IETT
ok 49 (B 52/ INIETTIE » RIEHE/ NE T IRRY S %/ 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. —#H 40 AREHEE - FREA IR REIU AR - MEEE— ABEEE o IEE
B/ DR ERE B2 DA m AT A N (MEHU Y — S8 2 5 — B EIFE—2) ?
A group of 40 people arrive at a river bank where there is a single boat that can carry a
maximum of four people. The boat has to be operated by one person. What is the minimum

number of boat trips needed for all the people to cross the river? (When the boat travels from
one side of the river to the other side it is counted as one trip.)

3. Fa+b=c’ Hra b REEESEM c 25 > K atIGy/NTRE(E -

If a+b=c®, where a, b are consecutive positive odd numbers while c is an integer, find the
smallest possible value of a.

4. BERIFEH L, 1,2, 3,5, 8, ... BYF 2015 THFRLL 7 FFHVEREUE %D ?

In the Fibonacci sequence 1, 1, 2, 3, 5, 8, ... , what is the remainder when the 2015th term is
divided by 7?




FOEFE FEA -

Questions 5 to 8 each carries 4 marks.

5 A 2015 (EFH - FEEEFR 1% -1 - BHENE S/ EARE A REE ?

There are 2015 integers, each being either 1 or —1. How many different possible values are
there for the sum of these numbers?

6. HEEETEPT  FZ/EREEEIETIRREZEE - HhEEZEBPERE
HERHR 37

How many diagonals in a regular decagon have the property that it divides the decagon into
two polygons, each having more than 3 sides?

7. WERFRAYTH A TH MEE - AFCRES T HT, o1 1HM4H 4H
e TEFHT ) B FEERZALDAES/ VERNE TR T, 7

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?

8. fF—(EBELEE » Hrh R SR S ;‘(’)‘E SNBSS 100000 (Ef - B
RZETESES TR ERENEE » T2 BEESER %  HEEFIZ

Y 25 FIE L 2
In a mathematical competition, one question asks contestants to find the 100000-th digit after
the decimal point if % Is written as a decimal. Alice and Bob were two contestants for the

competition, with Alice getting the correct answer but Bob misreading the fraction as %

What is the sum of Alice’s and Bob’s answers?

FOEF 12/ §ES -

Questions 9 to 12 each carries 5 marks.

9. # a=-105 f1 b=209 - 3k 2a® +30a% +156a +b* — 27b? + 243b — 449 HI{E -
If a=-105 and b =209, find the value of 2a*®+30a% +156a+b*—27b? + 243b— 449



10. /TS s ET E R E R A7 R m AT n HYSRAEIR - BUE n BRI Z B T SRS
FFALE ML ZE A 999 - SKm -

When trying to calculate the product of two two-digit positive integers m and n, Lily
mistakenly swaps the two digits of n. She ends up getting an answer which is 999 larger than
the correct answer. Find m.

11. 72/ VO A S b g F A R B 4i k. (B = 2022 ~ 3338) 7

How many four-digit numbers consist of exactly two different digits (e.g. 2022, 3338)?

12. ABC 2EA=AF B EHA - D f1 E 7oHE AB f
BC Y%L > F & AE 1 CD HyxHE - % AD=10 -~
DB=6 - BE=8 & EC =16 » >k DBEF {{Jifif& °

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 B
DBEF.

FREFI6E  BEH6T -

Questions 13 to 16 each carries 6 marks.

13. A fror - ABCD 2 5RERGIE - Hf AD // BC -
AD=20 - BC=52 F, AB=CD=34 - —{&F{Ti
JERE T E SR 7 W E o3 > (15 L AE0 L T A D
HRAYIEIAREL Ry 2:1 - SKIERESRIL LK AD Z AR
il -

In the figure, ABCD is an isosceles trapezium with / \

AD/IBC, AD=20, BC=52 and AB=CD=34. A
straight line parallel to the bases divides the trapezium
into two parts. If the ratio of areas of the upper part to
the lower part is 2:1, find the distance between this line
and the upper base AD.




14.

15.

16.

il 4x4 TFI8FRAVIEET - BtGIFEE N —Ee - RS - 28EF
BHUGTER TAEE —(E S T8 AR TEGLY A S HGE - HBLE
ZATEZ A E AR a8 - DL IR AEER - 5 R AR IS S
1k - Bk % A LUETT %/ D EE & 7

A game is played on a 4x4 grid as follows. At the beginning, one coin is placed inside each
cell. In each round, the participant has to select a row or a column containing more than one
coin, then take away all coins in that row or column, and finally put back one coin in a cell of
that row or column. This is repeated until it is no longer possible to continue according to the
above rules. What is the maximum number of rounds that the game can last for?

Kot S+ttt WE (HPRHEN T THREERAES L, 1, 2, 3,5, 8,

Find the value of %+5—12+5—23+5£4+£+E+-~, where the numerators come from the

Fibonacci sequence 1, 1, 2, 3, 5, 8, 13, 21, ...

£ AABC 1> AB=BC K LABC=90° - P Q fI S 43RI&E
AB -~ BC 1 CA V%L > R & AABC AHY—%L > {15 PQRS Ak

Y s 2 . BP A

—IEJ5E - HEREER AABC HYEITETY e K BO HIE -
S
In AABC, AB=BC and ZABC =90°. P, Q and S are points on p
AB, BC and CA respectively and R is a point inside AABC such
R
that PQRS is a square whose area is % that of AABC. Find the p C
Q

BP
value of —.
BQ

BUEF20E BHTT-

Questions 17 to 20 each carries 7 marks.

17.

s a~ b~ c BIEEE . Bfohlald 357 EfR - %5 a+b ~ b+c M c+a s3hHIA[#
67 ~ 17 F1 73 &% - 3K a+b+c HYE/NATREME -

Let a, b and c be positive integers that are divisible by 3, 5, 7 respectively. If a+b, b+c and
c-+a are divisible by 67, 17 and 73 respectively, find the smallest possible value of a+b+c.



18. Mz A-B~C- D~ E Tfillll - FRcERIERT ZEHEHE —fRi EF‘?E&(H‘“@EEI’J

19.

20.

BRI - MAEPBURAERIH T 6 FRESCUBCERIRES - BHEM T & FE R
SHVRTH BEARR - CRAENENR - (R E T A @ﬁﬁé‘ﬁfﬁ%ﬁ%ﬁiﬁ%*i}iﬂi i}
A~B-~C-D-E AfEmATEHNEREREE D a~bcd e HE
(a,b,c,d,e) HZ/ VA ATREE ?

There are 5 cities, A, B, C, D, E, in a country. Originally every pair of cities is connected by a
bidirectional road managed by the central government. Now the government decides to change
6 of the roads to become unidirectional, and each city shall manage the unidirectional roads
going out of the city. It is known that after the change, one can still travel from any city to any
other city using bidirectional roads only, and that the number of roads managed by cities A, B,
C,D, Earea, b, c, d and e respectively. How many sets of possible values of (a, b, c,d,e) are
there?

1 1 1 1 1 1 1 1 1 1 15
BA L g =g B g g g i i i (B
H BRI, 2,3,5, 6,7, 10, ... ZIEAET - MZBYIEERTER 1 LLYNGA HA;D
1 1 1
NS B IFEE ) o ?1+?+3—4+F+ HME -
G|Ven 1+i+i+i+ 72-_2 and l+i+i+i i i i i i —E
22 32 42 6 22 32 52 @2 72 102 112 132 i

where the denominators in the latter sum are squares of the terms of the sequence 1, 2, 3, 5, 6,

7, 10, ..., which consist of all positive integers without square factors except 1. Find the value

of 1+i4+i4+i+
2* 3 4

NRFIERBEAZEMHEEABEMHE > ROEEMEEE "B, - fl:
3883 ~ 12321 1 25052 #iJE: " (M5 - HZ/VHETTARE 1 2 2015 & BRI (E A [FHY
B e fmE— 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’?

EEE
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