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The Twenty-fourth Hong Kong Mathematics Olympiad (2006/2007)
Regulations (Heat Events)

The Heat Events consists of two parts: 40 minutes for individual event and 20 minutes for group
event.

Each team should consist of 4 to 6 members who are students of Secondary 4 level or below.
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 particpate.

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 particpate.

Verbal instructions will be given in Cantonese. However, for competitors who do not
understand Cantonese, written instructions in both Chinese and English will be provided.
Question papers are printed in both Chinese and English.

Each member of a team has to solve 10 questions in the individual event and each team has to
solve 10 questions in the group event.

In the group event, discussion among participating team members are allowed provided that the
voice level is kept to a minimum.

Calculating devices, e.g. calculators, four-figure tables, will not be allowed to be used;
otherwise the team will risk disqualification or deduction of marks.

All answers should be numerical and reduced to the simplest form unless stated otherwise. No
proof or working is required.

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.

2 marks will be given to each correct answer in both the individual event and the group event.
The maximum score for a team should be 100.

No mark for speed will be awarded in the Heat Event.
Participants should bring along their own instruments, e.g. ball pens.

The 40 teams with the highest scores will be qualified for the Final Event.
The first five teams in each region will be awarded certificates of Merits.

Any queries should reach the Centre Supervisor immediately after the competition. The
decision of the Organising Committee on the queries is final.
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Hong Kong Mathematics Olympiad 2006-2007
Heat Event (Individual)
LR o PR EF A XL D AR o PEIL 40 A 4B
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
“+ 38t #£ ¥ % 1 — ~ o Each correct answer will be awarded 1 mark.  Time allowed: 40 minutes

. 4rBl-  FaE T 42Fe L7 0 AL FHLEE 00 £ 0 iE o
In Figure 1, a clock indicates the time 3: 45. If the angle between the hour-hand and the minute-
hand is 6°, find the value of 0 .

2. AWl ABNBIEAES - B S M EE S e kT oy iEH o Ry s
In Figure 2, there is a paper net that can be wrapped into a regular polyhedron.

If this polyhedron has y edges, find the value of y .

Figure 2
3. B4 ArEXE N 6AP L2 O9RpE P EBA Ao amied AT HEARRE D e B

X BAREHE > R X hiE
Among 4 English books, 6 Chinese books and 9 Japanese books, two books are selected.
It is found that they are of the same language. If there are X such choices, find the value of X .

4.  FE r v r, 3 & (x—2006)(x—2007) =2007 = i F 42 o
F r A3 (X-r)(X-r,)=-2007 # | FF > F r g o
Let r, and r, be the two real roots of the equation (x—2006)(x —2007) =2007.

If r is the smaller real root of the equation (x—1,)(X—r,) =-2007, find the value of r.

2 2
Pl Ay [ R a’ S (A T
5 hv oo 2 OB ES AR x2—5200745100=() 040 o £ g=logis—— +logas— K 5 E o
o

Given that o and B are the roots of the equation x? — 52007x+51000 = () ,
2 2
If s=logas % + logos —, find the value of s .
a
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HKMO 2007 Heat Event (Individual) Created by Mr. Francis Hung

10.

HEzgFBab-c 3t d > THEE *:(ab)*c,d)=(ad+ bc, bd) -

£ (x, y):( 3\/§j (8+\/_ 3) z a—% v & oq HhiE o

For any real number a, b, ¢ and d, we define the operation*: (a, b)*(c, d) = (ad + bc, bd) .

£ (x y):(l, 7_3\/§J*(8+\/§, 3) anda=§,ﬁndthevalue ofa.

L. 1 , , L
LI smoc—cosa=g 2 0°<a<180°- % tana=B > F B ehig o

Given that sin o — cos o =% and 0° < a < 180°. If tan o = B, find the value of B .

4Bl = ’APAC\AQBA‘ARCB 2 AABC ¢ R E#=425-8.X Y 2 Z » %5 APAC~
AQOBA %2 ARCB ephw o F PA enk B H_10cm 2 AXYZ 0% % 4 wem >

Fow i e GLZ AP S BB A2 P AT A BB )

In Figure 3, APAC, AQBA, ARCB and AABC are equilateral triangles. The points X, Y and Z are
the incentres of APAC, AOBA and ARCB respectively. If the length of P4 is 10 cm and the
perimeter of AXYZ is w cm, find the value of w. (Remark: the incentre of a triangle is the point

of intersection of the three interior angle bisectors of the triangle.)

f(x)=%(4x2—60x+9+|4x2—60x+9|) ,
k= 1f(1) + f2) + (3) + -+ £(15) + £(16) » £ k i o
Let f(x)== (4x —60x+9+[4x’ —60x+9|)

If k= (1) + f(2) + £(3) + -+ f(15) + f(16) , find the value of .

wlg g Pl d (-3,4)c 14 (0,0) &7 0 B PUEREES pogdE 4515 0 £
y-fhE BT E8 O=(x,y)° B z=x+y > F z g o

The coordinates of point P on the plane is (-3, 4). After rotating 45° clockwise about the
centre (0, 0) and reflecting along the y-axis, the point P reaches the point O = (x, y).
Ifz=x+y, find the value of z.

**% L % End of Paper ***
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Hong Kong Mathematics Olympiad 2006-2007
Heat Event (Group)

L AR o PR IERF AE > TV IAH - PRl 20 A48
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
# 38 t F£ ¥ %18 — » o Each correct answer will be awarded 1 mark.  Time allowed: 20 minutes

l.

Fd 1 250p8S03 FenfFdey N B R Nl GL: X Flica & b 23T F
Fa B b ks 2FE 1)
If there are N integers from 1 to 50 that are relatively prime to 50, find the value of N. (Remark:

positive integers a and b are said to be relatively prime if their greatest common divisor is 1.)

4e@Bl- 0 &3, ABCD ¢ » AB/ICD » /BCE=Z/ECD » CE L AD % DE=2AE - %
ADEC 5 # 22007 cm? %2 w #2) ABCE ho 4. Tem? » F T ehig o

In Figure 2, ABCD is a trapezium, AB//CD, /BCE =~/ECD, CE L AD and DE =2AE.
If the area of ADEC is 2007 cm? and the area of quadrilateral ABCE is T cm?,

find the value of 7.

A B
E T B -
Figure 1
D C
5 4 3 2
E‘:f,‘f'az_3a+1:0°%" A:2a 5a +§a 8a +7a a]l\A E’f‘:fﬁ,’_o
3a“ +3
5 4 3 2
Given that a>—3a+ 1 =0.If A:za oa ;fa 3 8a +7a,ﬁndthe value of 4 .
a” +

S ANB A CHLHA U (3,4)(6,-4) 2 (8,100 M 2 N Au 5 4B 2 BC
CX

XM

Given that the coordinates of the points 4, B and C are (3, 4), (6, —4) and (8, 10) respectively.
M and N are the midpoints of 48 and BC respectively. X is a point on AN such that

¢ BL o X L AN D - B W@ AN XN=211e Fr=—— £

AX  XN=2:1.If r=)c(:—li</|,ﬁndthevalueofr.
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HKMO 2007 Heat Event (Group) Created by Mr. Francis Hung

10.

Bz A BHEEL lemehE 3 e - B lemx1lomx2cemenE = 48 o - a5k
EEE SRR B RFEE S D Rl o TR A N5 A ABRE lom

g B o 34 oIS F|ETEE B FISIRT TREKP EF S B Rk SaiE o
In Figure 2,a 1 cm x 1 cm x 2 ¢cm rectangular box is made up by two cubes with side length
1 cm. An ant is climbing along the box in a way that it must stay on the edges of the cubes
through out the climbing. Starting from vertex 4 and climbing with a speed of 1 cm per minute,
it reaches vertex B after 4 minutes. If the total number of possible paths taken by the ant is S,

find the value of S'.
B

Figure 2

A

Foosts T At gkl RO R GiE
If the remainder of 7?°” when dividing by 5 is R, find the value of R.

%k =sin30°+c0s60° +sin90° + c0s120° + - --+sin1890° + cos1920° » & k i -

Let k =sin30°+c0s60° +5sin90°+c0s120° +---+sin1890° + c0s1920°, find the value of .
4eBlz > e L FNEEE 10ecme ANBfr CE LR Zgh=%# B t+_AC + oo
EKx 8B AB 2 BC ik B2 v F x ¥ Bk @ o

In figure 3, given that the diameter of the semicircle is 10 cm. 4, B and C are three arbitrary
points on the semicircle where B is on AC. If x is the sum of the length of the line segments
AB and BC, find the greatest possible value of x.

il =
Figure 3

BTG o> g A=(-6,2) » B=(-3,3) ~C=(@0,n) 2 D=(m,0) 2=- Bz F
ABCD » & n thit & @35 w $3, ABCD % B 5 d '@ o
In the coordinate plane, the points A= (-6, 2),B=(-3,3), C=(0,n) and D=(m,0) forma

quadrilateral ABCD.
Find the value of # so that the perimeter of the quadrilateral ABCD is the least.

P

Cirfflic x 2y %A 3x+Sy=1°% S=x—y % §>2007 & § ¥ Bihb ] @ o

Given that integers x and y satisfying the equation 3x + 5y = 1.
If S=Xx-—yandS>2007, find the least possible value of S.

**% 2% %2 End of Paper ***
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List of Participants Obtainded Full Score in the Individual Event
Name of School Name of Student
La Salle College WONG Sing-hung
TANG Man-lok
STFA Leung Kau Kui College NG Ngai-fung

List of Schoola Obtained Full Score in the Group Event
1.  LaSalle College
2. Cheung Chuk Shan College

Regional winners of the Heat Event

Hong Kong Region
Position School Name
Winner Cheung Chuk Shan College
15* Runner-up Ying Wa Girls' School
2"d Runner-up King's College
Pui Kiu Middle School
5™ Place Queen's College

St. Mark's School

Kowloon Region

Position School Name

Winner La Salle College

15t Runner-up Kwun Tong Government Secondary School
2" Runner-up Diocesan Boys’ School

4" Place The Bishop Hall Jubilee School

5% Place Fukien Secondary School

New Territories East Region

Position School Name

Winner Immaculate Heart of Mary College

15* Runner-up Carmel Pak U Secondary School

SKH Tsang Shiu Tim Secondary School
TWGH Kap Yan Directors' College

2" Runner-up Baptist Lui Ming Choi Secondary School
SHK Bishop Mok Sau Tseng Secondary School

New Territories West Region

Position School Name

Winner Shung Tak Catholic English College

15t Runner-up STFA Leung Kau Kui College

2"d Runner-up Tsuen Wan Government Secondary School

4" Place PLK Centary Li Shiu Chung Memorial College
5% Place Ho Fung College (Sponsored by Sik Sik Yuen)

Yuen Long Merchants Association Secondary School
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OF Lk HEDRLY £33

School ID Heat ID Name of School

FE-01 NT1-02 Baptist Lui Ming Choi Secondary School
FE-02 HK-03 Belilios Public School

FE-03 KLN1-01 Bishop Hall Jubilee School

FE-04 NT1-06 Carmel Pak U Secondary School

FE-05 HK-05 Cheung Chuk Shan College

FE-06 KLN2-07 Choi Hung Estate Catholic Secondary School
FE-07 KLN1 -09 Diocesan Boys' School

FE-08 KLN2-10 Fukien Secondary School

FE-09 KLN2-11 Good Hope School

FE-10 NT2-15 Ho Fung College (Sponsored by Sik Sik Yuen)
FE-11 NT1-20 HKTA Tang Hin Memorial Secondary School
FE-12 HK-13 Hong Kong Chinese Women's Club College
FE-13 NT1-21 Immaculate Heart of Mary College

FE-14 KLN2-18 King Ling College

FE-15 HK-17 King's College

FE-16 KLN2-20 Kwun Tong Government Secondary School
FE-17 KLN2-22 Kwun Tong Maryknoll College

FE-18 KLN1-23 La Salle College

FE-19 NT2-27 PLK Centenary Li Shiu Chung Memorial College
FE-20 KLN2-28 PLK No. 1 WH Cheung College

FE-21 KLN1-34 Pui Ching Middle School

FE-22 HK-22 Pui Kiu Middle School

FE-23 HK-24 Queen's College

FE-24 HK-28 San Wui Commercial Society Chan Pak Sha School
FE-25 NT1-37 Shatin Tsung Tsin Secondary School

FE-26 NT2-33 Shung Tak Catholic English College

FE-27 KLN2-33 Sing Ying Secondary School

FE-28 NT1-40 SKH Bishop Mok Sau Tseng Secondary School
FE-29 NT2-34 SKH Lam Woo Memorial Secondary School
FE-30 HK-31 SKH Lui Ming Choi Secondary School

FE-31 NT1-42 SKH Tsang Shiu Tim Secondary School
FE-32 HK-37 St Mark's School

FE-33 HK-38 St Paul Co-educational College

FE-34 NT2-40 STFA Leung Kau Kui College

FE-35 NT2-44 Tsuen Wan Government Secondary School
FE-36 NT1-48 TWGH Kap Yan Ditrectors' College

FE-37 KLN1 -47 Wah Yan College (Kowloon)

FE-38 KLN1-49 Ying Wa College

FE-39 HK-46 Ying Wa Girls' School

FE-40 NT2-54 Yuen Long Merchants Association Secondary School
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