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Time allowed: 2 hours

B

Instructions to Contestants:

(@) AEIEE 20 5 > 4857 B 100 97 -

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

(b) FREFHIFEBASL - REWHIFTA B R+ -

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

(©) FREFHIFEIS > FrA B FEAMBFEREERE - WEE &G - AREZTEE -

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

(d) EFTAEZEEAZTENIEERZEN L - HEIGTEDE -

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

(€) FIHEHEER -

The use of calculators is not allowed.

(N ABHIHER—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. &a~b-chapd p HEE -5 a+tb+c=p > K pHIG/NAlEEE -
Let a, b, ¢ be composite numbers and p be a prime number. If a+b+c= p, find the smallest

possible value of p.

2. % \15+4V14 =a+<b o Hafl b BEEE - 5K a®+b® ((E -
If \15+4+/14 =+/a ++/b where a and b are positive integers, find the value of a? +b?.

3. HELEFIILE 1078 » HpEIEgE 2 AL 4 - % 10 M8k 2 > SRk -

A geometric sequence consists of 10 terms. The first term is 2 and the common ratio is 4. If the
product of the 10 terms is 2*, find the value of k.

4. Fen RyIEEEE - o AIgE 2~ 351 7T EER  H n iV UIEFII A ZE 235870 K
n#YE/NA[BE(E
Let n be a positive integer which is divisible by 2, 3, 5 and 7. If none of the digits of nis 2, 3, 5
or 7, find the smallest possible value of n.




FOEFE FEA -

Questions 5 to 8 each carries 4 marks.

5 & n RIfU# - EEEE 2 5UE n (VEALZAT - ATRHAN LR a s EEEE 2 UE n Y
RALZ 1% - aJ8HR N # b - %5 b=3a > XK nHY{H -

Let n be a five-digit number. A six-digit number a can be formed by appending the digit 2 to
the front of n. A six-digit number b can be formed by appending the digit 2 to the end of n. If
b =3a, find the value of n.

6. [E - ABCD 2556/ - Hrff AD Bi BC *f{7 - E
= AC fil BD Hy*C %5 > H AE=3 - BE=5 K A D

ZAEB =60° - 3k ABCD HJ[Eif% - /N )( \
/ 3
In the figure, ABCD is an isosceles trapezium in which / ~E g \\
AD is parallel to BC. E is the intersection of AC and BD ;’; / \\
with AE =3, BE =5 and ZAEB =60°. Find the area of  B* O
ABCD.

7. 1EEN 3, 6, 12, 14, 18, ... F o S IS E N ERVRT BN EEA . (At
18 Z1%H)—IE8 5 18+8=26 ) - REHIAYE 2017 15 -

In the sequence 3, 6, 12, 14, 18, ..., each term from the second term onwards is equal to the
previous term added to its unit digit (hence the term after 18 is 18+8=26). Find the 2017th
term of the sequence.

8. HZ/VHEIIEE—E 2x4 IERIEAVETHoRE L 1 % 845 84
B BEEINET PRI A AN L2 TR IR

7

In how many ways can the cells of a 2x4 table be filled with the 8
integers from 1 to 8 such that the numbers in each row and column
follow ascending order, from left to right and from top to bottom?




FOEF 12/ §ES -

Questions 9 to 12 each carries 5 marks.

9. [ET >ABCD @ &AMV - BE-F~-GH HELEH
JEN » {#15 ABE -~ BCF ~ CDG fil DAH ¥ 2B =AI - K
EFGH YIS -

In the figure, ABCD is a square of side length 4. Points E, F, G and
H lie inside the square such that AABE, ABCF, ACDG and ADAH
are all equilateral. Find the area of EFGH.

10. [E+ - ABC ZEEA=A » Hf B Z2EfM - D Z BC LY
—8 > 13 BD=2CD =10 - %Dl BD B E{SiEELE AC
5] - K AB BT - N
In the figure, AABC is right-angled at B. D is a point on BC /

such that BD =2CD =10. If the semi-circle with diameter BD [ \
is tangent to AC, find the length of AB. D C

11. FEFrriER T > SEFEAFE [ 0 2 IR EET - &
1 A<B<C 2 A<D<E<F > 3k CAFE Fr{tFE1IVufr iy -

A B C
In the addition shown, each letter represents a different digit from + D E F
0 to 9. Given that A<B<C and A<D<E<F, find the four- G H I J

digit number represented by CAFE.

12. IHA—ERTET - EmEAUMEFER 5 HUEEE » (£
S B BR G B -y H b = AE D) S R (AR
BRpetY)]) - E5—EAAEERR &y 5 HYRKRS B :E VU
gz b (EHEAVUEERESIRHY]) - RS [EBREGHY Tl
kS T RE SR ?

There is a rectangular box containing four spheres with L
radii 5, such that each sphere touches three faces of the box ‘
and touches two neighbouring spheres. If another sphere of

radius 5 is put on top of the four spheres so that it is tangent

to all four spheres, what will be the height of the centre of
this sphere from the base of the box?




FI3EE 16/ §FH657 -

Questions 13 to 16 each carries 6 marks.

13.

14.

15.

16.

WAL REMHERYAN - AEFTR > I 15 SORFRE
k. 3 B A B IE/NIETY - 5 2L P _EAHRK 10 (5 5 A B8 r- -

HIENEBIE » /DR DR ? J
There are some sticks of the same length. As shown in the figure, ~ P

one can use 15 sticks to form 3 non-overlapping regular hexagons.
What is the least number of sticks needed to form 10 non- ~o
overlapping regular hexagons on a plane?

—EE s T A MU - g ST EARELE T 2GR E) 1 (EE
fir » Set&VUKbatsds 2 b —(Ez g - LA rEaEERs x [EEAr - >k x fYIASEE -

There are four buttons in a computer game, which will move the character by 1 unit upward,
downward, to the left and to the right respectively. In each round, a randomly-chosen button is
pressed. After 4 rounds, the character ends at a distance of x units from the starting point. Find
the expected value of x.

FEEREREEFEA n A2 RS EFHREGS ABE - MHZARGE © NNIET
FIEEGRRAE T =S FEFRNEY > & T HP— AR FE PRSI A -
IINIREEER > A SmEERANA > BHIE = MBS EHIT AR/ 10395 FJ57k « 5K n #yH/NTAE
fE -

There are n participants in a table tennis tournament. Each participant plays one game against
every other participant, and there is no tie in each game. Yanni plans to obtain the autographs
of three players after the tournament, with the condition that one of them must have beaten the
other two during the tournament. Yanni found that, regardless of the outcome of the games,
she has at least 10395 ways to choose these three players. Find the smallest possible value of n.

BREAERE 120 --[19 ) FrAy 8 EZEFSER T AEA T+, ~ T= B Ty o (HESE
RE—EER - S£H L/ VERERNITEEARS ?
Each of the 8 squares in the expression ‘1] ]2[ ]---[ 19’ is to be filled with one of the symbols

‘+7, ‘=7 or ‘x’ so that the result is an even number. In how many different ways can this be
done?



BUEF0E BHTT-

Questions 17 to 20 each carries 7 marks.

17.

18.

19.

20.

5% m o~ n R IEEEE 0 {115 125(m* +n®) = (m+n)® < K mBYFTA R REE 2R ©
Let m, n be positive integers such that 125(m* +n?) = (m+n)*. Find the sum of all possible

values of m.

& Xx+y=-100 ~ X+y=-99 ~» =+~ x+y=100 ; x—-y=-100 ~ X—y=-99 ~ -+ ~
X—y=100 J& x=—-100 + x=—-99 ~ -~ x=100 # 603 & - T FIHHER L D E
w52

Consider the 603 straight lines x+y=-100, x+y=-99, ..., x+y=100; x-y=-100,
X—y=-99, ..., x-y=100 and x=-100, x=-99, ..., x=100 . How many points of
intersection do they form?

Ha~b-c-~dEIEEEE > (15 3a?+20ac+31c? =-1 % 3ab+10bc+10ad +31cd =0 -
5K 3b% +20bd +31d? B/ N[ EE(H ©

Let a b, ¢, d be nonzero integers such that 3a®+20ac+31c’=-1 and
3ab +10bc +10ad +31cd = 0. Find the smallest possible value of 3b* +20bd +31d°.

HSTEA 4RIERE AR - BREREERE RIS R IR - ERrATE R 2
TEHEFEA B A ik o DA n Foritnd / BERAYAEIEL - Ok n 2 4 AU EIIRER -
There are 4 cards on the table, initially all facing downwards. Each time one of the cards is

randomly chosen and flipped, until all cards are facing upwards. Let n denote the total number
of flippings. Find the probability that n is a multiple of 4.

EEE
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