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The Thirty-fifth Hong Kong Mathematics Olympiad (2017/18)
Regulations (Final Events)

The competition consists of 8 events, which are divided into 4 individual events and 4 group events.
Each participating team should consist of students who have enrolled in the heat event. Any 4 of them may
take part in the individual event and any 4 of them may take part in the group event. Teams of less than 4
members will not be allowed to participate.
Members of each team, accompanied by the teacher-in-charge, should wear proper school uniform and
present ID Card or student identification document when registering at the venue reception not later than
9:00 a.m. Failing to do so, the team will be disqualified.
Verbal instructions will be given in Cantonese. However, for competitors who do not understand Cantonese,
instructions written in both Chinese and English will be provided. Question papers are printed in both
English and Chinese.
Each individual event consists of 4 parts. Each part must be completed by one member of the team. Help
from other team members would result in disqualification for that particular event.
In an individual event, the four parts are interrelated. When solving Part 2, one has to make use of the
answer obtained in Part 1, and so on.
In a group event, the four parts are to be done by the whole team and the parts may or may not be interrelated.
Discussions are allowed provided that voice level is kept to a minimum.
Use of calculating devices will not be allowed; otherwise the team will risk disqualification or deduction
of marks.
Participants having electronic communication devices (include tablets, mobile phones, multimedia players,
electronic dictionaries, databank watches, smart watches or other wearable technologies with
communication or data storage functions) or any alarm device(s), should turned them off and put them
inside their bags or under their chairs. Failing to do so, the team will risk disqualification.
All answers should be numerical and reduced to the simplest form unless stated otherwise. No proof or
working is required.
The time limit for each event is 5 minutes.
The Marking System is as follows:
(a) Scores for accuracy:

Individual Events Scores Group Events Scores
Part 1 correct --- 1 Any 1 part correct 2
Part 2 correct --- 2 Any 2 parts correct -4
Part 3 correct --- 3 Any 3 parts correct 7
Part 4 correct --- 4 All 4 parts correct ---10
Total ---+-vvvvve- 10

(b) Multiplying factors for speed:
Time taken for the teams to hand in their answer < 1 min.
1 min. < Time taken for the teams to hand in their answer < 2 min.
2 min. < Time taken for the teams to hand in their answer < 3 min.
Time taken for the teams to hand in their answer = 3 min.

(c) Bonus Score:

Teams, which hand in their answers of anyone individual/group event have all the answers in that

~NN W R

event correct, will be awarded a bonus score of 20 marks.
(d) Total score for each event:

(Score for accuracy) x (Multiplying factor) + (Bonus score)
Any queries should reach the Judging Panel within 10 minutes after the end of the last individual group
event. The decision of the Judging Panel on the queries is final.
Trophies and prizes will be given to the three schools achieving the highest scores. The champion school
may keep the Champion shield until the next Hong Kong Mathematics Olympiad.

The decision of the Judging Panel on the overall results is final.
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School ID Name of School school = new school entering final event this year
FE-01 Baptist Lui Ming Choi Secondary School

FE-02 Bishop Hall Jubilee School

FE-03 Buddhist Sin Tak College

FE-04 Carmel Divine Grace Foundation Secondary School
FE-05 Carmel Pak U Secondary School

FE-06 CCC Ming Yin College

FE-07 Chiu Lut Sau Memorial Secondary School

FE-08 Christian Alliance S.C. Chan Memorial College
FE-09 Diocesan Boys’ School

FE-10 Diocesan Girls’ School

FE-11 G.T. (Ellen Yeung) College

FE-12 Good Hope School

FE-13 Heung To Middle School

FE-14 HKMA K S Lo College

FE-15 HKSYC & IA Wong Tai Shan Memorial College
FE-16 HKTA Tang Hin Memorial Secondary School
FE-17 Hoi Ping Chamber of Commerce Secondary School
FE-18 Hong Kong Chinese Women’s Club College

FE-19 Kiangsu-Chekiang College (Shatin)

FE-20 King’s College

FE-21 Kwun Tong Government Secondary School

FE-22 La Salle College

FE-23 Maryknoll Convent School (Secondary Section)
FE-24 Munsang College

FE-25 Munsang College (Hong Kong Island)

FE-26 NTHYK Yuen Long District Secondary School
FE-27 Po Leung Kuk Centenary Li Shiu Chung Memorial College
FE-28 Po Leung Kuk Laws Foundation College

FE-29 Po Leung Kuk No. 1 WH Cheung College

FE-30 Po On Commerce Association Wong Siu Ching Secondary School
FE-31 Pui Ching Middle School

FE-32 Queen Elizabeth School

FE-33 Queen’s College

FE-34 Shatin Tsung Tsin Secondary School

FE-35 Sing Yin Secondary School

FE-36 SKH Lam Woo Memorial Secondary School

FE-37 St Joseph’s College

FE-38 St Paul’s Co-Educational College

FE-39 St Paul’s College

FE-40 STFA Lee Shau Kee College

FE-41 The ELCHK Yuen Long Lutheran Secondary School
FE-42 Tseung Kwan O Government Secondary School
FE-43 Tsuen Wan Government Secondary School

FE-44 TWGH Kap Yan Directors’ College

FE-45 Wa Ying College

FE-46 Wah Yan College, Hong Kong

FE-47 Wah Yan College, Kowloon

FE-48 Wong Shiu Chi Secondary School

FE-49 Ying Wa College

FE-50 Yuen Long Merchants Association Secondary School
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Hong Kong Mathematics Olympiad (2017 —2018)
Final Event 1 (Individual)

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

GAFUER 0 FRET EF R B -

1. sdarx?=)"—4y> H¥¢ x 2 y L F# R A=x+y chh+ & -
Given that x*> = y* — 4y, where x and y are integers.

Determine the largest value of A =x +y .

2. v ar y=JOA 12A+4 £/ A —AA+4 £ A +6A+9 > T B E_y ihdo) i
Given that y=+/9A2 —12A+4 £/ A’ —4A+4+/A* +6A+9,
and B is the least value of y, determine the value of B.

3. % C snEEEcecdr 144+ B+1)C 3T 38 £ C i o

Let C be a positive integer. Given that 144 + (B + 1)¢ s a perfect square,

determine the value of C.

1 _ 1
4. i x+==C > & D=X'+= @iE -
X X

) 1 ) 1
Given that X+==C, determine the value of D =X’+—=.
X X

FOR OFFICIAL USE

Score for Mult. factor for

x = Team No.
accuracy speed

Bonus
score

Time

Total score

C:\Users\85290\Dropbox\Data\My Web\Competitions\HKMO\HKMOFina\HKMO2018final.docx

Min. Sec.

Final Events (Individual)




Hong Kong Mathematics Olympiad (2017 —2018)
Final Event 2 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.

K{f?h%\i‘ﬂ]%ﬂg ’ g%}ﬁ%&i%g’j.TLi&ﬁgo

1. 7778>-22232 z Bty JF 2 fed_ar R oa g o
Determine the value of a, where a is the sum of all digits of 77782 —22232.

a =
2. F b EFH ax@a— Dx(@—2)x--x2x1 HLEE il o Kb i o
ax(a —1)x(a—2)x---x2x1 = -..*00 --- 0, * A LZEFHF - b=
0" YL EED
If the number of trailing zeros of the product ax(a — 1)x(a — 2)x---x2x1 is b,
determine the value of b .
_ —2)x--- = ...* * - ioi
ax(a—1)x(a—2)x---x2x1 Th?nE)m berofuo?sb , ¥ represents a non-zero digit.
3. Foc & 21028426 24422 ‘;%J‘l b eivipBic > Foc ehiE o
If ¢ is the remainder when 21028 +26 24+ 22 s divided by b,
determine the value of ¢ . €=
4. KEHd g B EEFEHE o0 B Hex+90 FAL 2 -x+d B o
Determine the integral value of d, so that x'3 + cx + 90 is divisible by x? — x + d for any
real number x . d=
FOR OFFICIAL USE
Score for Mult. factor for
x = Team No.
accuracy speed
Bonus Time
score
Total score Min. Sec.
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Hong Kong Mathematics Olympiad (2017 —2018)
Final Event 3 (Individual)

Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
K{f?h%\i‘ﬂ]%ﬂg ’ g%}ﬁ%&i%g’j.TLi&ﬁgo

l.

2. BEFP G A LIREE 30 -4 L4FEFIRFENTHHMEL 60 kg

cir g boc 2AB Y A=Ba—XP+GBb—XP+Bc-XP+6.

F X=a+b+tc 32 X=a?+b*+c* R Ak )@ o

Given that a, b, ¢ are real numbers and 4 = (3a — X)*> + (36— X)* + Bc - X)*> +6.
If X=a+b+c % X?>=a?+ b*+ c?, determine the least value of 4 .

AR BT oME L 45kg 2 2FIRE T o8 E 5 Bkgo £ BeE o
Suppose that there are 4 boys and 30 — A4 girls in a class. If the average weight of the
boys is 60 kg, the average weight of the girls is 45 kg, and the average weight of the

students in the class is B kg, determine the value of B .

a
' A e a = :
3. o LigE-a=B % an={2 ©EEEC o C-
3a,+1 % a, REAH - )
a . .
) . —- if a_iseven;
If »n isapositive integer a1 = B and a,+1 =4 2 "

3a, +1 ifa, isodd.

determine the value of C = axo1s .

4, &>, FGHI # 2 % FH » 5% B2 &= &2 =2 43 AFGH # 2 & EG »
Y UABEEZ AN oF FHIFG=C:1 2 = £ AEGH & = &7, AFEG &\ _
wfE S c1s KD i -
Suppose that a rectangle FGHI is divided into two right-angled triangles by line FH. The triangle AFGH
is then divided into two right-angled triangles by line EG. If the ratio of lengths FH : FG is C : 1 and the
ratio of the areas of AEGH to AFEG is D : 1, determine the value of D.
I F
E
H G
FOR OFFICIAL USE
Score for Mult. factor for
x = Team No.
accuracy speed
Bonus Time
score
Total score Min. Sec.
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Hong Kong Mathematics Olympiad (2017 —2018)
Final Event 4 (Individual)

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

GAFUER 0 FRET EF R B -

1. %a ; (12018 +22018 +32018+42018) =5 mfﬁéﬁt s -}\ a mtﬁ_ °
If a is the remainder of (12018 +22018 432018 4 42018) - 5 determine the value of a . a=
) E xcyiDFEE b L oxcyefadcB R Paff o= laa
F b eig o b=
If x , y are positive integers numbers and b is the number of groups of x, y such that
the product xxy = laa, determine the value of b .
3. FEHMWIF# x>y>zo xyztxytxztyztx+y+z+1=30b+87-
Fe=x+ty+tzeaiE o c=
If xyz+xy+xz+yz+x+y+z+1=30b+ 87 for positive integers x >y >z,
determine the value of c=x+y +z.
: \ ms e gk ¥ o e s . C s o s E oo o
4. FREFVOGFHF S dem’ T AAEFE S §Cm St > IR F AR A
d =
R AR R R G Ecm R ARG Tom ek 2 ARFA R 0 Rd ok E e
Let d cm” be the area of a rectangle that can be tessellated by square tiles with sides
C . . .
length of gcm. If the rectangle can also be tessellated by rectangular tiles with width of
C .
> cm and length of 7 cm, determine the least value of d .
FOR OFFICIAL USE
Score for Mult. factor for
x = Team No.
accuracy speed
B .
onus Time
score
Total score Min. Sec.
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Hong Kong Mathematics Olympiad (2017-2018)
Final Event 1 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
FALELER 0 FRATET RE > LR

1. ;g"f, ﬂfr,J‘ mhe 2 ,FL N E ,fsla &gﬁiggggﬁ/ﬂ\@;é S Bt 2 s>t>0-0 %’E
£«~ v > ,fsl A Hert ] P en® R ) P IE R A ok 35 i".rgﬁ:g > @ JE Vi" ﬂtr,J‘ j2e -
A A B L 12409 A o Ks i o s =
Suppose that Mary and Ming obtained a score of either s or # in each of the subjects:
Chinese, English and Mathematics, where s > ¢#> 0. It is known that Mary did better in
Chinese but Ming did better in English. Mary’s and Ming’s total scores are 12 and
9 respectively. Determine the value of s .

2. ¢ ird FlehE jis AE 2 BE > M3 E S5 AB 0FlY o % CELAB > AB =
10> CE=4 2 IZ3R PR f 5 wno fRwdiE o
Given that the two circles, one with diameter AF and the other with diameter BE, are
inscribed by a larger circle with diameter AB. If CE 1. AB with AB =10 and CE =4, and
the total area of the shaded regions is wr, determine the value of w .

w =

C

3. XomEor pzEf Elo EF f(Tm+r)=r £ q=f2%8) 5@ -
Let m and r benon-negative integers. q=
If f(7m +r)=r,determine the value of q = f(220%8) .
4. AT EdY 0 F v i 2342345+ 2345 crkbdic o Koy hiE o
In base 5 system, if v is the remainder of 2342345 + 2345,
determine the value of v . V=
FOR OFFICIAL USE
Score for Mult. factor for
x = Team No.
accuracy speed
Bonus Time
score
Total score Min. Sec.
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Hong Kong Mathematics Olympiad (2017 —2018)
Final Event 2 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.

AR D > FRE T BT AL £ DA -

_o K
1. ¢ v ﬁ:4’j\uﬁ/ﬂfﬁ°

. 1-2% .
Given that ——— =4, determine the value of u .

T

2
X—a
2. eib>1-~a-12b=15 % xéi?%vfﬁv:izgl+5<ﬁﬁvyﬁ°

Giventhat b>1,a—12b=15 and x isareal number,

(x-2a)

2b

determine the least value of v= +5X.

3. FIP 20T REZ ISEARE LA TR B ERFE A - XL H
PAERCIZERFELF A YEY A ER S Z ORENA XL RO LR
FO5FIFEAY-ZAFP AL T RIREAS - E R 2 L84 =
T RERXTEETERE p AR ES T EBEE S naiE o
Suppose that there were 20 boys and 15 girls in a class taking two examinations. Given
that 8 students failed in the first examinations, 12 students failed in the second
examinations, and 6 students failed in both examinations. If 5 boys failed in the first
examinations, 7 boys failed in the second examinations, 4 boys failed in both
examinations, and n girls passed in both examinations, determine the value of » .

4. FEL D EE omo # @ m0> 60

Determine the least positive integer m  such that m?% > 630

FOR OFFICIAL USE

Score for Mult. factor for

x = Team No.
accuracy speed

Bonus
score

Time

Total score Min. Sec.
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Hong Kong Mathematics Olympiad (2017 —2018)
Final Event 3 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
GABUED  FERATET AL ELIARY

1. AC T i7w 83, ABCD et 4 % > CD=6>BC=2 % /ABC=120°- % E &_
ABn? BL > AC 2 DEAp 3 M 2 L83 s e ff o> & a o -
ABCD is a parallelogram with diagonal AC, CD = 6, BC =2, and ZABC = 120°. If E is|®* ~
the midpoint of 4B, AC and DE intersect at M, and the total area of the shaded regions in
o, determine the value of o .

D 6 C

120°

2. KB Az E#ET A 11 gi;_f'*,% CPHBARENH Bt kT 2 feanz B R

If B 1s a 3-digit positive integer that is divisible by 11 and whose quotient when divided p=
by 11 is 3 times the sum of its digits, determine the value of 3 .

3. ko b i PEE o #FEN flog-lte=1l &= o
Determine the largest real value of ¢ such that the inequality /1—¢ —+/1+¢@ >1 holds.

(P =
v N . Oty e
4, X O F y LD EEEY 0<yo E T.ﬁzwzlzu-ﬁy k| & o
Suppose that © and y are positive integers, where 0 <7y . Y=
0+ .
If Ty : \/@: 13 : 12, determine the least value of .
FOR OFFICIAL USE
Score for Mult. factor for
x = Team No.
accuracy speed
Bonus Time
score
Total score Min. Sec.
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Hong Kong Mathematics Olympiad (2017 —2018)
Final Event 4 (Group)

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

GAFUER 0 FRET EF R B -

. % X=+2018-VA E& FF# £ 4 b

Let X=1+/2018— JA bea positive integer. Determine the largest value of 4 .

2. FAAE (I2x—-1)(6x— D@x—1)(Bx—1)=5 75 F 2L kH B g o
Determine the value of B, the product of all real roots of
(12x—1)(6x— 1)(4x—1H(Bx—-1)=5.

. T 27 3n 4n 5n 67 i ., .
3. I C=COSExCOSl—><COS—xCOS—xCOS—xCOS—xCOS— IR o

15 o
Determine the value of
T 2n 3n 4r 5n 61 n
C =C0S— X C0S — X COS— X COS — X COS — X COS — X COS — .
15 15 15 1 15

4. Xr-sEtEIIFE P P2+ =rststtrte B or=1> £ D=s+1t g o

Let r,s and ¢ bepositive real numbers with 2 +s?>+ £ =rs+st+rt.
If =1, determine the valueof D=s+1¢.

FOR OFFICIAL USE
Score for Mult. factor for
x = Team No.
accuracy speed
Bonus :
Time
score

Total score
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= % Results

Ind Isum Group Gsum Total rank
School code School Name Event 1 Event 2 Event 3 Event 4 Event 1 Event 2 Event 3 Event 4

FE-01 |Baptist Lui Ming Choi Secondary School 0 6 1 3 10| 30 7 37 | 47 | 18
FE-02 |Bishop Hall Jubilee School 3 1 0 9 |13 2 21|33
FE-03 |Buddhist Sin Tak College 6 7 3 2 |18 2 9 | 2726
FE-04 |Carmel Divine Grace Foundation Secondary School 3 1 3 0 14 4 18 | 25|29
FE-05 |Carmel Pak U Secondary School 1 0 1 0 2 4 |50
FE-06 |CCC Ming Yin College 0 5 0 1 2 10 | 48
FE-07 |Chiu Lut Sau Memorial Secondary School 1 3 6 6 |16| 14 7 21 | 37|23
FE-08 |Christian Alliance S.C. Chan Memorial College 30 30 3 3 166 40 7 47 | 113
FE-09 |Diocesan Boys’ School 30 6 30 0 |66] 60 4 64 | 130
FE-10 |Diocesan Girls’ School 6 7 0 0 | 13] 50 0 50 | 63 |12
FE-11 |G.T. (Ellen Yeung) College 0 3 1 1 5 14 4 18 | 23 |31
FE-12 |Good Hope School 0 1 3 1 5 4 30 34 | 39 | 21
FE-13 |Heung To Middle School 3 1 0 3 7 8 12 | 19 |37
FE-14 |HKMAK S Lo College 3 3 3 0 9 4 11 | 20 | 35
FE-15 |HKSYC & IA Wong Tai Shan Memorial College 1 0 0 0 1 7 14 | 15 |42
FE-16 |HKTA Tang Hin Memorial Secondary School 0 3 3 4 110 40 7 47 | 57 | 15
FE-17 |Hoi Ping Chamber of Commerce Secondary School 5 6 6 1 18| 40 7 47 | 65|11
FE-18 |Hong Kong Chinese Women’s Club College 30 30 3 30 |93 30 7 37 |130] 2
FE-19 |Kiangsu-Chekiang College (Shatin) 0 0 0 3| 14 14 28 | 31 |25
FE-20 |King’s College 0 6 30 0 [36] 30 4 34 |1 70|10
FE-21 |Kwun Tong Government Secondary School 2 0 0 1 3 4 8 | 11 |47
FE-22 |La Salle College 0 0 30 40 |70 | 40 7 47 | 117| 5
FE-23 |Maryknoll Convent School (Secondary Section) 0 7 6 3 |16 4 14 18 | 34 | 24
FE-24 |Munsang College 0 0 1 1 2 7 7 14 | 16 | 41
FE-25 |Munsang College (Hong Kong Island) 0 0 3 0 7 11 | 14 |43
FE-26 INTHYK Yuen Long District Secondary School 6 0 1 3 |10] 30 14 44 | 54 | 17
FE-27 |Po Leung Kuk Centenary Li Shiu Chung Memorial College 0 30 0 3 33| 4 2 6 | 3921

C:\Users\85290\Dropbox\Data\My Web\Competitions\HKMO\HKMOFina\HKMO2018final.docx 2018 Final Events results



= % Results

FE-28 |Po Leung Kuk Laws Foundation College 2 0 7 719 |49
FE-29 |Po Leung Kuk No. 1 WH Cheung College 0 0 1 7| 14 4 18 | 25 |29
FE-30 |Po On Commerce Association Wong Siu Ching Secondary School| 0 0 3 30 14 44 | 47 | 18
FE-31 |Pui Ching Middle School 30 30 6 30 196 | 50 4 54 |150| 1

FE-32 |Queen Elizabeth School 0 7 1 9 7 11 | 20|35
FE-33 |Queen’s College 30 8 1 [43] 50 7 57 {100] 8

FE-34 [Shatin Tsung Tsin Secondary School 4 30 0 |[41] 7 7 14 | 55|16
FE-35 |Sing Yin Secondary School 1 30 1 30 (62| 12 39 51 | 113] 6

FE-36 |SKH Lam Woo Memorial Secondary School 0 0 3 3 6 4 2 6 | 12|45
FE-37 |StJoseph’s College 0 3 6 3 112 4 11 | 23 |31
FE-38 [St Paul’s Co-Educational College 9 40 3 30 |82 30 7 37 |119| 4

FE-39 |St Paul’s College 6 12 1 6 | 25| 30 7 37 | 62 |14
FE-40 |STFA Lee Shau Kee College 0 1 3 1 7 14 | 19 |37
FE-41 |The ELCHK Yuen Long Lutheran Secondary School 1 0 3 3 7 14 | 21 |33
FE-42 |Tseung Kwan O Government Secondary School 0 4 0 1 0 7 | 12|45
FE-43 |Tsuen Wan Government Secondary School 6 1 30 4 | 41| 40 7 47 | 88| 9

FE-44 |TWGH Kap Yan Directors’ College 0 0 1 1 2 4 11 | 13 |44
FE-45 |Wa Ying College 1 3 3 1 7 2 9 |17 |40
FE-46 |Wah Yan College, Hong Kong 6 1 0 1 8 | 30 4 34 | 42|20
FE-47 |Wah Yan College, Kowloon 5 1 6 1 13| 7 7 14 | 27 | 26
FE-48 |Wong Shiu Chi Secondary School 0 0 7 1 8 2 10 | 18 |39
FE-49 |Ying Wa College 0 6 0 0 6 | 50 7 57 | 63 |12
FE-50 |Yuen Long Merchants Association Secondary School 1 4 0 3 4 14 18 | 26 | 28

Champion  |Pui Ching Middle School
1st runner up |Hong Kong Chinese Women’s Club College

2nd runner up|Diocesan Boys’ School
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