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The Twenty-fourth Hong Kong Mathematics Olympiad (2016/17)
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 report to the venue registrars 15 minutes before the commencement of the competition.
Failing to do so, the team will not be allowed to participate.
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.
If you have a pager or a mobile phone, you should turn it off (including the alarm function) and
put it inside your bag or under your chair. Failing to do so, the team will not be allowed to
participate.
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 -+-+-vvvvee- 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 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 special shield until the next Hong Kong Mathematics Olympiad.

The decision of the Judging Panel on the overall results is final.

~N N W R
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School ID Name of School

FE-01 Baptist Lui Ming Choi Secondary School
FE-02 Belilios Public School

FE-03 Bishop Hall Jubilee School

FE-04 Carmel Pak U Secondary School

FE-05 Cheung Chuk Shan College

FE-06 Choi Hung Estate Catholic Secondary School
FE-07 Diocesan Boys' School

FE-08 Fukien Secondary School

FE-09 Good Hope School

FE-10 Ho Fung College (Sponsored by Sik Sik Yuen)
FE-11 HKTA Tang Hin Memorial Secondary School
FE-12 Hong Kong Chinese Women's Club College
FE-13 Immaculate Heart of Mary College

FE-14 King Ling College

FE-15 King's College

FE-16 Kwun Tong Government Secondary School
FE-17 Kwun Tong Maryknoll College

FE-18 La Salle College

FE-19 PLK Centenary Li Shiu Chung Memorial College
FE-20 PLK No. 1 WH Cheung College

FE-21 Pui Ching Middle School

FE-22 Pui Kiu Middle School

FE-23 Queen's College

FE-24 San Wui Commercial Society Chan Pak Sha School
FE-25 Shatin Tsung Tsin Secondary School

FE-26 Shung Tak Catholic English College

FE-27 Sing Ying Secondary School

FE-28 SKH Bishop Mok Sau Tseng Secondary School
FE-29 SKH Lam Woo Memorial Secondary School
FE-30 SKH Lui Ming Choi Secondary School

FE-31 SKH Tsang Shiu Tim Secondary School
FE-32 St Mark's School

FE-33 St Paul Co-educational College

FE-34 STFA Leung Kau Kui College

FE-35 Tsuen Wan Government Secondary School
FE-36 TWGH Kap Yan Ditrectors' College

FE-37 Wah Yan College (Kowloon)

FE-38 Ying Wa College

FE-39 Ying Wa Girls' School

FE-40 Yuen Long Merchants Association Secondary School
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Hong Kong Mathematics Olympiad (2006 — 2007)
Final Event 1 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
GABUED  FERATET AL LRI ARY

. wai@d® Ja=7+V13-V7-13 » fq it -
Let a be a real number and \/5=\/7+\/E—\/7—\/E.Find the value of a .

2. AcBl- 0 EEVSEE (a,3)T 8 xfha 45°4 & o
Ele 8 x+my+n=02% b=[1+m+nl|> £binit - b=
In Figure 1, the straight line /¢ passes though the point (@, 3), and makes an angle 45°
with the x-axis.
If the equation of ¢ isx+my+n=0andb=|1+m+ n|, find the value of b .

y
N\
(a 3)
|
45°
7 5 >
Bl -
Figure 1
3. Fx-bix-6x2+llx+cHFN o ke miE o
If x—bisa factor of x> — 6x% +11x + ¢, find the value of c. o=
a— . C Al [ P
4. 1;005x+smx=—€£ d=tanx +cotx > fdehig o
c d=
If cosx +sinx = 3 and d = tan x + cot x, find the 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 (2006 — 2007)
Final Event 2 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.

GAFUER 0 FRET EF R B0 DA -

l. %n=143+5+...431% m=2+4+6...+32 Fa=m—-—n> Fahigo

Letn=1+3+5+...t3landm=2+4+6 ... +32. a
If a=m—n,find the value of a .

2. 4rRl- 2 ABCD & - #72,»AB=4cm> EF=acm> pdcm o
CD=22cm % FD=8cm- '
% ABEF % ff . bcem? » R b eniig o
If Figure 1, ABCD is a trapezium, AB =4 cm,
EF=acm, CD=22cmand FD =8 cm,
if the area of ABEF is b cm?, find the value of b .

Fpo acm E
8cm
-
D 22 cm C
B]- Figure 1

3. 4rBlz » AABCE - B= &35 AB=A4C=10cm % c
ZABC=b°-100°  FAABC F c iF b > K¢ HiE o
In Figure 2, AABC is a triangle, AB = AC = 10 cm and
ZABC=b°-100°.
If AABC has c axis of symmetry, find the value of ¢ . B 10 cm A

10 cm c=

Bl= Figure 2

2 1

4. % d LA —8x34+4=0% | B> FdeniE o .
2.1

Let d be the least real root of the ¢x3 —8x3 +4 =0, find the value of d .

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 (2006 — 2007)

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

1. % a=cos*0—sin*0—2cos?0° FachiE o
Suppose that a = cos* 0 —sin* 0 — 2 cos? 0, find the value of a . a=
2. Ex¥=3%b=x¥+10a’ Kb hig -
If »=3and b=x¥+10a, find the value of b . b=
AL ¥ 3 n + b ! \3j ] v L
3 * 7 c%if{ﬁ:nx%;—) #Kﬁﬁfﬁ'{’fj'\cmg_o
_ o=
If there is (are) ¢ positive integer(s) n such that is also a positive integer,
find the value of ¢ .
4. F d=logs2+logsd +logs8+ - +1logs2¢ Fd g o
Suppose that d =1logs 2 +logs 4 +logs 8 + -+ + logs 2¢, find the value of d . d=
FOR OFFICIAL USE
Score for Mult. factor for
X = Team No.
accuracy speed
Bonus Time
score
Min. Sec.

Total score
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Hong Kong Mathematics Olympiad (2006 — 2007)
Final Event 4 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.

AR D > FRE T BT AL B0 DA -
1. 4rRl-  EXEHEx+ty=6>y=4>x=0 %2 y=0TR S NP FiFchm fFL 4T
S Him o kA4 hiE o =
In Figure 1, let the area of the closed region bounded by the straight line x + y =6 and

y=4,x=0and y =0 be 4 square units, find the value of 4 .

y

\éx+y:6
R\Q y=4

— X
O P
B -
Figure 1
2. E[x]#E T A A3 x ks Flc blde [25]=2-
2 4 _
FhimE S fpk AXT-A=0 b=
3+2(x+[x) =0
Let [x] be the largest integer not greater than x. For example, [2.5] = 2.
. . A% -4=0
If b satisfies the system of equation , find the value of b .
3+2(x+[x) =0

3
3. Ece ik (2x+%j BB Y I 0 R i o
X c=
b 3
Let ¢ be the constant term in the expansion of (ZX + Tj . Find the value of ¢ .
X
IS AL . X 2 2 s [PPSR
4, EHEIHER E—\/E <c il d B Fdihi ]
If the number of integral solutions of the inequality ‘g —J2|<c isd ,
find the value of 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 (2006 — 2007)
Final Event 1 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
FALELER 0 FRATET RE > LR

1. 4cBl- °» AEFD Z:8 & 5 - H t=enit 3 A5 o £ = 35 ABCD & B et 22 £ = 3
BCFE ch& et bifple o £ ABhE R E_WEH = £ Wenig o
In Figure 1, AEFD is a unit square. The ratio of the length of the rectangle ABCD to its
width is equal to the ratio of the length of the rectangle BCFE to its width.
If the length of AB is W units, find the value of W.
A E B

D F C
Bl Figure 1

BT R B CH)? <10 HY x 2y 3 BB (vy) 13 TH o KT

\S)
F_*

o

i

On the coordinate plane, there are 7 points (x, y) , where x, y are integers, satisfying

x? +3? < 10, find the value of 7.

3. K P2 P+2 55 FIELPP+2)<2007 -
FSAPE L ER RDTEP DR fr RS PE -
Let P and P + 2 be both prime numbers satisfying P(P +2) <2007 .
If S represents the sum of such possible values of P, find the value of S.

4. < av log,, (20077 x 2006 )= ax10% > H ¥ 1<a<10 % k LA # > fk HiE o

It is known that log,, (20072006 x 2006% )= ax10F, where 1 <a <10 and £ is an integer. |} —

Find the value of %.
FOR OFFICIAL USE
Score for Mult. factor for
X = Team No.

accuracy speed

Bon )

us Time
score
Total score Min. Sec.
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Hong Kong Mathematics Olympiad (2006 — 2007)
Final Event 2 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.

K{f?h%\i‘ﬂ]%ﬂg ’ g%jﬁ%&i%g’j‘]ﬁTLiﬁﬁgo

. FR=1x2+2x22+3x23+ ... +10x2'9s £ R ehiig
IfR=1x2+2x22+3x23+ ... + 10x2!°, find the value of R .
R:
2. BF#Ex i$£x23+\/3+\/3+ 3+\/3+\/§ v kox ) B e
x_
If integer x satisfies x >3+ \/3 + \/3 +43++/3++/3 | find the minimum value of x .
3 - 146410000-12100 P
. O Ry= » Ry ENIE e
4 12099 4
y:
Lety= 146410000_12100, find the value of y .
12099

4, BAETG > FETG,3)5 7 <2 SBERIO0,0)° F A LHF - Bt
8 LAOT=45°% AMOT s 2 Q BT+ ¥ = £ Q ehig -

On the coordinate plane, a circle with centre 7(3, 3) passes through the origin O(0, 0). If 0=
A is a point on the circle such that LZAOT = 45° and the area of AAOT is Q square units,
find the value of 0.
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 (2006 — 2007)
Final Event 3 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.

AR D > FRE T BT AL £ DA -
1. 4Bl-  MNIE- 2% ZOON=a°>
ZPOQ = b°% LPOM=c° -
*b:a=2:1 % c:b=3:1> Fbeig -
In figure 1, MN is a straight line, ZQON = a°,
ZPOQ =b°and LZPOM=c°.Ifb:a=2:1andc: M
b=3:1, find the value of b .

Bl - Figure 1
2. = :rr\/—50+120+130x(150—5o)x(150—120)><(150—130)=—50X1230Xk :
F 1= K o ot e o
V1-k?
It is known that \/w><(150—50)><(150—120)><(150—130) = 50>130xk
If tZL, find the value of ¢ .
1-k?
3. 4Bl oo - #hERd 4 BAvg o AW E A

Ssec 15° @K 3 BB 4% v # 30°> LW B A
Ssec15°/m 5k 3 C gk - ik € i+ # 30°% &
W EA_Ssec 15°m ¥ @ =x > A w|IiE DEEE
8L o F AE GRS E_x B f > R x HiE o

In Figure 2, an ant runs ahead straightly for
5 sec 15° cm from point 4 to point B. It then turns
30° to the right and run 5 sec 15° ¢cm to point C.
Again it repeatedly turns 30° to the right and run
5sec 15° cm twice to reach the points D and E
respectively. If the distance of AE is x cm, find the
value of x .

Bl = Figure 2

4, FEEVGREF 4GP o THS ML E B EA D EHE 24 FHA-
AR TEERREL o FILI TS f‘;g\%—g‘j?f&z{w%a I ARAS S RSE
There are 4 problems in a mathematics competition. The scores of each problem are
allocated in the following ways: 2 marks will be given for a correct answer, 1 mark will
be deducted from a wrong answer and 0 mark will be given for a blank answer. To ensure
that 3 candidates will have the same scores, there should be at least S candidates in the
competition. Find the value of S.

FOR OFFICIAL USE
Score for Mult. factor for
X = Team No.

accuracy speed

Bonus .

Time
score
Total score Min.
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Hong Kong Mathematics Olympiad (2006 — 2007)
Final Event 4 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
FALELER 0 FRATET RE > LR

Lo F#E% xofe® 120<x<1500 Mofhdk & 2] FELS g RIR 24 F R
64 RIS fe o & x nis - .

Let x be the number of candies satisfies the inequalities 120 <x < 150. 2 candies will be

remained if they are divided into groups of 5 candies each; 5 candies will be remained if

they are divided into groups of 6 candies each. Find the value of x .

2. fAfETG oo 8 AB3,7)% BB, 14)ir i B y=kxtcF oo ¢ kfrc ¥k

. k X =
H g B £ C5,5)% D(12,10)« £ R=2 » £ R chig - R
C
On the coordinate plane, the points A(3, 7) and B(8, 14) are reflected about the line y =
kx + ¢, where k and c are constants, their images are C(5, 5) and D(12,10) respectively.
IfR :5 , find the value of R .
C
3. ¢ 4r z=3/456533 ¥ - ##c Kk z hig o
Z =
Given that z =%/456533 is an integer, find the value of z .
" , 4
4, AcBl- > AABCH - T = %7, > AB=BC=20cm % tanLBAC=§ °
7/' =
FAABC chph > RlenL = 5 rem o e i o
. ) . ) 4
In Figure 1, AABC is an isosceles triangle, AB = BC =20 cm and tan ZBAC =§ .
If the length of radius of the inscribed circle of AABC is r cm, find the value of r .
B
Bl -
Figure 1
C A
FOR OFFICIAL USE
Score for Mult. factor for
X = Team No.
accuracy speed
Bonus Time
score
Total score Min. Sec.
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% % Results Created by Mr. Francis Hung

Individual Isum| Group Gsum|Total
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 1 0 1 2 4 4 8 16 | 18
FE-02 |Belilios Public School 0 0 0 1 1 0 7 4 11 | 12
FE-03 |Bishop Hall Jubilee School 3 1 0 3 7 4 4 8 16 | 23
FE-04 |Carmel Pak U Secondary School 0 4 12 6 22 0 4 7 11 | 33
FE-05 |Cheung Chuk Shan College 6 4 30 4 44 4 30 7 30 71 | 115
FE-06 |Choi Hung Estate Catholic Secondary School 0 1 0 1 2 4 2 8 | 10
FE-07 |Diocesan Boys' School 0 1 6 1 2 7 7 16 | 24
FE-08 |Fukien Secondary School 6 1 3 3 13 7 2 4 13 | 26
FE-09 |Good Hope School 1 1 0 6 4 7 2 13 | 21
FE-10 |Ho Fung College (Sponsored by Sik Sik Yuen) 0 1 6 2 4 8 8 20 | 29
FE-11 |HKTA Tang Hin Memorial Secondary School 0 2 1 1 4 0 7 2 9 | 13
FE-12 |Hong Kong Chinese Women's Club College 6 1 2 0 9 2 4 7 13 | 22
FE-13 |Immaculate Heart of Mary College 3 4 1 3 11 0 4 4 8 | 19
FE-14 |King Ling College 0 4 0 1 5 4 14 2 20 | 25
FE-15 |[King's College 6 1 3 8 18 4 7 7 18 | 36
FE-16 |Kwun Tong Government Secondary School 6 6 3 6 21 8 14 4 26 | 47
FE-17 |Kwun Tong Maryknoll College 5 3 0 1 9 4 4 2 10 | 19
FE-18 |La Salle College 18 6 6 30 | 60| 30 7 30 30 97 | 157
FE-19 |PLK Centenary Li Shiu Chung Memorial College 0 0 3 3 6 4 4 4 12 | 18
FE-20 |PLK No. 1 WH Cheung College 2 0 3 30 | 35 2 7 4 13 | 48
FE-21 |Pui Ching Middle School 0 1 3 2 6 2 2 8 | 14
FE-22 |Pui Kiu Middle School 0 3 2 2 2 4 13 | 20
FE-23 |Queen's College 0 4 6 0 10 2 7 14 23 | 33
FE-24 |San Wui Commercial Society Chan Pak Sha School 3 5 2 0 10 0 2 7 9 | 19
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% % Results Created by Mr. Francis Hung

FE-25 |Shatin Tsung Tsin Secondary School 0 0 1 1 2 2 4 4 10 | 12
FE-26 [Shung Tak Catholic English College 0 1 2 0 3 2 7 6 15 | 18
FE-27 |Sing Ying Secondary School 3 1 2 1 7 2 2 4 15
FE-28 |SKH Bishop Mok Sau Tseng Secondary School 0 0 3 1 4 0 2 2 8
FE-29 |SKH Lam Woo Memorial Secondary School 0 1 3 6 10 2 4 2 18
FE-30 [SKH Lui Ming Choi Secondary School 1 1 5 1 8 0 8 0 16
FE-31 |SKH Tsang Shiu Tim Secondary School 9 1 30 3 43 4 7 4 40 55 | 98
FE-32 |St Mark's School 4 12 0 6 22 2 7 0 9 | 31
FE-33 |St Paul Co-educational College 2 1 3 2 8 0 8 4 12 | 20
FE-34 |STFA Leung Kau Kui College 0 6 6 3 15 4 4 7 15 | 30
FE-35 |Tsuen Wan Government Secondary School 5 3 3 3 14 4 7 7 4 22 | 36
FE-36 |TWGH Kap Yan Ditrectors' College 0 1 2 1 4 2 2 8 12 | 16
FE-37 |Wah Yan College (Kowloon) 0 1 3 3 7 4 30 7 41 | 48
FE-38 |Ying Wa College 1 6 0 2 9 7 7 7 21 | 30
FE-39 |Ying Wa Girls' School 6 1 3 3 13 4 4 4 12 | 25
FE-40 |Yuen Long Merchants Association Secondary School 6 3 0 1 10 4 2 10 | 20

Champion  |La Salle College
1st runner up |Cheung Chuk Shan College

2nd runner up|Pui Ching Middle School
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