Hong Kong Mathematics Olympiad (1997-98)
Sample Event (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
FALELER 0 FRATET RE > LR

1 7 _ 2 . . .
(i) © 4 —+—:—£——§:67a a$u B AR o Kg ihf# o
a u 2 au a=
. 3 1 7 2 . L
Given that —+—=— and ———=06 are simultaneous equations in a and u .
a u 2 a u
Solve fora .
(i) > #px+tgy+bz=1514s% 5(0,3a,1)~ 9a,-1,2)F(0, 3a,0) -
b:

Fetade b eniE o
Three solutions of the equation px + gy + bz =1 are (0, 3a, 1), (9a, -1, 2) and
(0, 3a, 0). Find the value of the coefficient b .

(iil) 2 y=mx+c B Gl (b+4,5) % (2,2) 38 o fcihiE o

Find the value of ¢ so that the graph of y = mx + ¢ passes through the two points (b ¢
+4,5)and (-2,2).

(iv) #E:7{ xX?+5x-2c<0 enfz i d<x<l- FdhiE o

d =
The solution of the inequality x> + 5x —2¢ <0 is d <x < 1. Find the value of d .
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Hong Kong Mathematics Olympiad (1997-98)
Final Event 1 (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. 1
(i) #Fai Esm23e—§cosze kot B Foq ihiE o

a =
. . 1. 1
If a is the maximum value of ESIn2 30— 5 c0s20, find the value of a .
X+y=2
(i) %4 xy—-z?=a > FbiE o b=
b=Xx+y+z
X+y=2
If { xy—z%=a , find the value of b .
b=Xx+y+z
1
(i) ®®*® »BD=bcm>DC=ccm > ® A4BD i ﬁzngABC he fh 0 fc
c=
I/__E'-_ o
In the figure, BD = b cm, DC = ¢ cm and area of AABD = % xarea of AABC,
find the value of c. A
B D ¢
(iv) & d % 500+ cenit Flficengep » K dhig o
Suppose d is the number of positive factors of 500 + ¢, find the value of d. 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 (1997-98)
Final Event 2 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
FALELER 0 FRATET RE > LR
(1) % A(,3)~B5,8)% C29,a)% & » Foaihig o
If A(1, 3), B(5, 8) and C(29, a) are collinear, find the value of a.

(i) ®wHB*® »PA>FABC* A-PBC 5 - £ % ~AB=BP ~ ZACB=a° °
# LABP=0b°> F b g o b=
In the figure, PA touches the circle ABC at A, PBC is a straight line, AB = PB,
ZACB = a°. If ZABP = b°, find the value of b .

(i) Fcboxddky=x>+dx+b2z b | &  Rcit o

If ¢ is the minimum value of the quadratic function y = x> + 4x + b, find the value of c. c

(iv) #d=1-2+3-4+...—c>» Fdeig -

Ifd=1-2+3—-4+...—c, find the value of d . d=
FOR OFFICIAL USE
Score for Mult. factor for
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Hong Kong Mathematics Olympiad (1997-98)
Final Event 3 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
RAEUER > PR RFTLE XTI A

(i) Fipgl=gxatp{2,5}=52> faihig -

If{p,q} =g xa+pand {2,5} =52, find the value of a. a=

.. - 37 v s o N
(i) F#?| a> b - X8 KbiE o
b =

If a, ?7 , b is an arithmetic progression, find the value of 5.
(iii) & b*—c*=200 2 ¢>0 K cehiE o

If »>—¢*=200 and c¢>0,find the value of c. c=
(iv) #m®B"¥ > xBC/DE~BC:DE=10:¢c % AF:FG=20:d> %d i -

Given that in the figure, BC //DE, BC : DE=10:cand AF : FG =20 : d,

d =
find the value of d.
A
) /\M&
D G E
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Hong Kong Mathematics Olympiad (1997-98)
Final Event 4 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
RAEUER > PR RFTLE XTI A

(1) e S M:Z __‘3’ p:ua‘f\pﬁj@'_o
X+2y y—X _
10x -3y y+X P
Given that —— =2 and p ==——, find the value of p.
X+ 2y y—X
() ©4va#b?® ax=bxe. F p+q=19a—-by  fgq i -
Given that a # b and ax = bx. If p + ¢ = 19(a — b)*, find the value of ¢ . =

(ili)) @ 4wg B Foczfoi 2220 2P B+ end_po For il o
Given that the sum of ¢ consecutive numbers is 222, and the largest of these consecutive
numbers is 7, find the value of r.

(iv) % tan’(r+s)°=32 0<r+s<90 > fshig o
If tan’(r + 5)° = 3 and 0 < 7 + 5 < 90, find the value of .

S =
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Score for Mult. factor for
X = Team No.
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Time
score
Total score Min. Sec.

C:\Users\85290\Dropbox\Data\My Web\Competitions\HKMO\HKMOFina\HKMO01998final.docx Final Events (Individual)



Hong Kong Mathematics Olympiad (1997-98)
Final Event 5 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
RAEUER > PR RTLE > XTI A

() EF>mS57+ax—2=0aifei v aflafaa 8 Ka i -
If the sum of roots of 5x + ax — 2 = 0 is twice the product of its roots, a=
find the value of a.
(i) ©vy=ax’*-bx—13 %5iE3,8) Kb o
Given that y = ax? — bx — 13 passes through (3, 8), find the value of 5. b=
(i) %7 cffitd bt s - Fl Kchi o
If there are ¢ ways of arranging b girls in a circle, find the value of c.
c=
(1v) %%f’f"€§.~f@?’ff3 BRIZ> -0 Xt > P virak P 88T 5 d fdaiE o
d =
It %straight lines and 3 circles are drawn on a paper, and d is the largest numbers of]

points of intersection, find the value of d .

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

accuracy speed

Bonus .
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score
Total score Min. Sec.
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Hong Kong Mathematics Olympiad (1997-98)
Sample Event (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
FALELER 0 FRATET RE > LR

(1) #aAb | %’fﬁtﬁﬁty‘ffﬁ%ln‘vé‘ﬁﬁlS %_T“ﬁ? v Ra g e
If a is the smallest positive integer which gives remainder 1 when divided by 3 and is a
multiple of 5, find the value of a.

(i) T ®/<® » FA/DC % FE//BC - F b chig o
In the following diagram, F4//DC and FE//BC. Find the value of 5. b=

(i) Fcd-Adir Fi> Had 2 fcd 10md =2 825> fcig o
If ¢ is a 2 digit positive integer such that sum of its digits is 10 and product of its digit
is 25, find the value of c¢.

(iv) % S1,S...,S10 %~ d I e APeEg -+ g i ¥
Si+S2+...+S10=55 % (Si0—Ss) + (So—S7) +...+(S3—S1)=d ° Fd g d=
If'Si, Sa,..., Sio are the first ten terms of an A.P. consisting of positive integers such that
Si+ Sy+...+ Sio=55and (Si0— Sg) + (So— S7) +...+ (S3 — S1) =d,
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 (1997-98)
Final Event 1 (Group)

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

GAFUER 0 FRET HF R B DA -

FRVefFs=4dem?’ s 5L [T r=2cm % %A% EL A=pcm > Fp g o

(1)
If the area of a given sector s = 4 cm?, the radius of this sector » = 2 ¢m and the arc
p =

length of this sector 4 = p cm, find the value of p.

a b c . 2b+c . Lo
Tatbtc 20° F q= v g E e
a q

(i) = v = =
2b+c 2c+a 2a+b

Given that a = b = ¢ anda+b+c#0.
2b+c 2c+a 2a+b

2b+c , find the value of ¢ .

Ifg=
(ili) ®XE 2= £3,4BC*® » CD X A% AB } eh% ’AC=3,DB=2,AD=7’ J
Forehig o "
Let ABC be a right-angled triangle, CD is the altitude on AB, AC =3, DB = § ,AD=r,
find the value of r. 4
D
B C
(v) & X+pt+gx+17=(x+2P+a> fadiE -
If x> + px? + gx +17 = (x + 2)*+ a, find the value of a. a=
FOR OFFICIAL USE
Score for Mult. factor for
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accuracy speed
Bonus Time
score
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Hong Kong Mathematics Olympiad (1997-98)
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%}ﬁ%&i%g’j.TLi&ﬁgo

@) —fg%zo.lzsil v Foaihig o
a =
it 137 20,1234, find the valuc of a.
a
(i) % b=1999x19981998 — 1998x19991999 + 1 » & b cF#ciE o
If 5 =1999%x19981998 — 1998x19991999 + 1, find the value of 5. b
_ a2
(i) » %8> & X=v3-1 TR L2 rextdy+t6=00 K¢ % diE e
y :t — 3 c=
. . x=+3-12 .
If the parametric equation can be transformed into
y=t-3
x> +3y?>+cex+dy+6=0,find the valuesof ¢ and d.
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 (1997-98)
Final Event 3 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
FALELER 0 FRATET RE > LR

(i) #AABC ® » LZABC=2/ACB > BC=2AB > % ZBAC=a° > Fa it -

In AABC, ZABC=2/ACB,BC=2AB.1f ZBAC = a°, find the value of a. g=

2
(i) = xti=2 y X —=b b ik -
X X" +Xx°+1 b=
. 1 x?
Given that x +—=+/2 VR T b, find the value of 5.
X X" +X+1

(ili) EF>ARx+y+2xy=1417F ¢ BT F#fE > Fc g o

If the number of positive integral root(s) of the equation x + y + 2xy = 141 is c, o=

find the value of c.
(iv) e dwx+ty+z=0 x>+’ +22=12% d=2(x*+y*+z% > K doiE o

Giventhatx +y+z=0,x> 2 +z2=1and d = 2(x* + y* + z*), 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 (1997-98)
Final Event 4 (Group)

Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
FALLRER o BRI EF RS LI AR -

()  #0.1+0.02+0.003+...+0.00000000 =g > F a F1ig o (% 2] Fcdk T o)

If 0.1+0.02+0.003+...+0.0000000® = «, find the value of a . _
(Give your answer in decimal)
(ii) Ble epRFl2ZFle s O Xigi 1044 B E 1A ¢ chgk o
A EL BT /N _

R s e =T 2_‘?4A08=b°’ﬂ“»bé’!’7f§i° =

ARz E T 3n+2
The circle in the figure has centre O and radius 1, 4 and B are
points on the circle.
Given thay _Aveaof shaded part _ -2 A

Area of unshaded part 3n+2 A 8

and £ AOB = b°, find the value of b .

(i) B2 So> Sy Spv . * T A EES L HE[0, 1] B = sz - Bd o FE] S
S iFE A RERERGY 22 - B3 > B0 S0 Sy iE 2 B o=
FReh? Bz a2 -Pd o @IS0 S5 S R Agin S 2R o RAfEA Ss i
e B3 RSB E R c(FE A dcdT)e
A sequence of figures So, S1, S», ... are constructed as follows. Sy is obtained by removing
the middle third of [0,1] interval; S; by removing the middle third of each of the two
intervals in So; S, by removing the middle third of each of the four intervals in Si; Sz, S4,

. are obtained similarly. Find the total length ¢ of the intervals removed in the

construction of Ss (Give your answer in fraction).

| ( ) So

0 : 2 I

3 3
—C )— —( 1S
o £+ 2 1 218
9 9 3 3 9 9

FO-C -0 O OS2

(iv)  do 975 BEEcH T A E S o B s 101 T 200 chr g B fr i do
Fodehig o —
All integers are coded as shown in the following table. If the sum of all integers coded
from 101 to 200 is d, find the value of d.

L
¥ -3 -2 -1 0 1 2 3
Integer
7 5 3 1 2 4 6
Code
FOR OFFICIAL USE
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Hong Kong Mathematics Olympiad (1997-98)
Final Event 5 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
FALELER 0 FRATET RE > LR

(1) F 1x2x3 +2x3x4 +3x4x5 +.. .+ 10x11x12=a » F a i °
If 1x2x3 + 2x3x4 + 3x4x5 +...+ 10x11x12 = q, find the value of a. 0=
(i) & & 5+5%=3-3% 5%+5%=p» K pnig o
Given that 5* + 5% =3, If 5% + 53 = p, find the value of 5. b=
(i) 4wz X2 X2 +mx+n=01435 984099 ¥ y=x2+mx+tn-
FxB0~1~2~...~100 % ¢ Tﬁ;yﬁ’lﬁﬁcfﬁ_é‘i#}i6ﬁ§‘$ o Kol o .
Given that the roots of equation x> + mx + n = 0 are 98 and 99 and y = x> + mx+ n.
If x takes on the values of 0, 1, 2, ..., 100, then there are ¢ values of y that can be

divisible by 6. Find the value of c.

(iv) 7“m®B¥Y »ABCD 32— &+ >35> BF//AC» ® AEFC 3 — %35 o
F/ZEAC =d° > Fd i - d=
In the figure, ABCD is a square, BF // AC, and AEFC is a rhombus.
If ZEAC= d°, find the value of d.

F
D C
E
A B
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 (1997-98)
Final Event Spare (Group)
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.fLi&ﬁgo

(i) &R o Fadrg, s RARPINEANB-C2 Do
% AC=9cm > BD=3cm’® LZBAC=60°% AB=scm > F s g o B
In the figure, there are two common tangents. These common tangents meet the circles s
atpoints 4, B, Cand D. If AC=9 cm, BD =3 cm, ZBAC = 60° and AB = s cm, find the
value of s.

A

(i) HB¥Y »ABCD 3 - w83, H? N & LA~ /B %2 /D35 % 45° BC ehit § 82 AD
IELE o F AC=10>BD=b > Fbig - B
In the figure, ABCD is a quadrilateral, where the interior angles £4, 2B and ZD are all

equal to 45°. When produced, BC is perpendicular to AD.
If AC =10 and BD = b, find the value of 5.

B

(iii) % log.27=0.75 Fc g -
If loge27=0.75, find the value of c. c

(iv) F#cdyp 30580 50540 > d 0T 358 ~ T i ii%:"];'wﬁi%ﬁ v fKd i o
If the mean, mode and median of the data 30, 80, 50, 40, d are all equal, d=
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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