Hong Kong Mathematics Olympiad (1990 — 1991)
Sample Event (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
GABUED  FERATET AL ELIARY
(1) Fa=-1+2-3+4-5+6—...+100> FaFiE -
Ifa=-1+2-3+4-5+6-...+100, find the value of a. a

(i) # bR HHLfrd 2a Kb DiE -
The sum of the first b positive odd numbers is 2a. Find the value of 5. b

(i) e 3o3kbB > T3P o MEZBI- 3%

. ) S L _
E@IA B FS miﬁmﬁi‘:ﬁﬁ’iwm—w €=

A bag contains b white balls and 3 black balls. Two balls are drawn from the bag at

random. If the probability of getting 2 balls of different colours is % ,

find the value of c.

(v) FEB ex+10y=42%2 dx—y=534pLs » RdhiE -
If the lines cx + 10y =4 and dx — y = 5 are perpendicular to each other, d=
find the value of 4.
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Hong Kong Mathematics Olympiad (1990 — 1991)
Final Event 1 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
‘ff?kfﬁf?‘”ﬂ'lﬁ'ﬂg PR EF AE TSI RE -
(1)  4cB®#rF >  ABCHZ %#= 43, BCDE A &t > 3} o £/4DC=a° > F a nig -
In the figure, ABC is an equilateral triangle and BCDE is a square. a
If ZADC = a°, find the value of a.

¢ D

B E

(i) Frb=15>2 br*=125a> 27 r & ¥ > fbig -
If rb=15 and br*=125a, where r is an integer, find the value of 5. b=

(ili) &> 42 bx?—252x—13431=02 2 R E ¢ Fceid o
If the positive root of the equation  bx?> —252x — 13431 =0 is ¢, find the value of c¢. |c=

(iv) @ i'rx#yZ;l—X+y o Ed=10#c > Fdenig o
X

d =
. y-1
Given x#y=———-X+Yy.If d=10#c, find the value of d.
X
FOR OFFICIAL USE
Score for Mult. factor for
X = Team No.
accuracy speed
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score
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Hong Kong Mathematics Olympiad (1990 — 1991)
Final Event 2 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
GABUED  FERATET AL ELIARY

(1) % a*—1=123x125> 2% a>0> Fq hig o
If a?>-1=123x125 and a > 0, find the value of a. a

(i) #x*-16x>-9x+a Fx-2 285 Do Kb g o
If the remainder of x> — 16x2 — 9x + a when divided by x — 2 is b, find the value of 5. [0 =

(i) F-MnF5 G+4)iEH i KnhiE o
If an n-sided polygon has (b + 4) diagonals, find the value of 7.

n =
(iv) #2G,n -G, DH~7,dx % £daig -
If the points (3, n), (5, 1) and (7, d) are collinear, find the value of d . d=
FOR OFFICIAL USE
Score for Mult. factor for
X = Team No.
accuracy speed
Bonus Time
score
Total score Min. Sec.

C:\Users\85290\Dropbox\Data\My Web\Competitions\HKMO\HKMOFinal\HKMO1991 final.docx Final Events (Individual)



Hong Kong Mathematics Olympiad (1990 — 1991)
Final Event 3 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.

u,/fil:,—,—i‘ﬁ,l | Bp > TR AE TV EE o

(i) % 6 =#168a26 ¥ 4}h3ﬁﬂff’ Faz AV E-
If the 6-digit number 168426 1s divisible by 3, a
find the greatest possible value of a.

*m\k-
bl
o
=S
(w
=

J

(11) "‘lB‘é‘RdCH’]’ "%ﬁt_ig Ké’i Tglb,ﬁz,}l;é\»léiﬁ -
%ﬁo HT?"%P Z'ﬁ‘”?L 7 i%’ﬁﬁﬁiﬁ,&b’ﬂ"\bm@_o b=

A cube with edge a cm long is palnted red on all faces.

It is then cut into cubes with edge 1 cm long.

If the number of cubes with all the faces not painted is b, find the value of 5.

(i) & (x—85)(x—c)=x>—bx+85¢c > FceiE o
If (x—85)(x—c)=x*—bx+85c, find the value of c. c=

(V) &RY > AB L 7)ing L o fod i -

In the figure, AB is a diameter of the circle. Find the value of d. d=
d o
A B
C o)
FOR OFFICIAL USE
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x = Team No.
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Bonus Time
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Hong Kong Mathematics Olympiad (1990 — 1991)
Final Event 4 (Individual)

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

GAFUER  FRET HF R B DA -

(i) Givenx e 3.1fa=x? +i2 , find the value of a.
X X a=
o _ 2.1 N
Crx——=3cFa=x"+— > Faq i o
X X
(i) # fx)=logox> * fla+21)=b> Fb-
If f(x)=logox and f(a+21)=5b, findb. b=
. 8b 1 1
iii) & cosO=— > H?¥ O Z4E ¥ c=—+—— > F ¢ g o
(i) # 41 sin6 tan© c=
8b ) 1 1
If cos®=—,where 0O isanacuteangle,and c¢=——+——,
41 sin6 tan©
find the value of c.
. L o . d g
(iv) = 5 e iR o fg'ff',i T cz¥aEF L — > Rdeaig o
18 d=
Two dice are tossed. If the probability of getting a sum of 7 or ¢ is f_8’
find the value of d.
FOR OFFICIAL USE
Score for Mult. factor for
X = Team No.
accuracy speed
Bonus Time
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Hong Kong Mathematics Olympiad (1990 — 1991)
Final Event 5 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.

GAFUER 0 FRET EF R B -

() BR-¢ > #F5EN2p bfela®s £ a S
In Figure 1, if the sum of the interior angles is a°, find the value of a . a

Figure 1 (Bl - )

(i) = & i=% # 80, 130, 180,230,280, ... 2. % n 3 &_a Fn g o
If the n'h term of the arithmetic progression 80, 130, 180, 230, 280, ---is a , n

find the value of n.

(ili) “®= "¢ »AP:PB=2:1°% AC=33cm > >BD=ncm> PQ=xcm > fx e1ig o
In Figure 2, AP : PB=2:1.1f AC=33 cm, BD =n cm, PQ = x cm, X

find the value of x.

C
D
B
P
A
Figure 2 (Bl =)
. sin65° tan?60°
v) ® K= » K ehiE o
) # tan 30° cos30° cosx’ K=
. o 2 5
g =—SMOS @00 ke value of K.
tan 30° cos30° cosx
FOR OFFICIAL USE
Score for Mult. factor for
X = Team No.
accuracy speed
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Hong Kong Mathematics Olympiad (1990 — 1991)
Sample Event (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.

u,/fil:,—,—i‘ﬁ,l | Bp > TR AE TV EE o

() - %= 9503 £.8J/3cm > o f La/3cm? o F g g o
The height of an equilateral triangle is 8+/3 cm and the area of the triangle is av/3 cm?2.|a =
Find the value of a.

n 10 10
iy syttt bl 30 e
=x 1 2 3 n oaX—2 ix-1 18 b=
111 1 L0 0
Given that Z—:— +—+—+---+—,and Z Z :— . Find the value of 5.
X 1 2 3 n x=a X — —a X
4‘”“*‘”*@5”ﬁﬁ“ﬁ#ﬁif\érfw%}ﬂhmﬁ HR% st mEdeano

F‘gg]ﬂ Ak RGN R RN E KR K° o
A boy tries to find the area of a parallelogram by multiplying together the lengths of two adjacent sides. His
answer is double the correct answer.

If the acute angle and the obtuse angle of the figure are /#° and £° respectively,
(i) R hehiE o
find the value of 4. =

(iv) FkhiE o

find the value of £. k=
FOR OFFICIAL USE
Score for Mult. factor for
X = Team No.

accuracy speed

Bon )

us Time
score
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Hong Kong Mathematics Olympiad (1990 — 1991)
Final Event 6 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
FALELER 0 FRATET RE > LR

—

S 2 BrEFAM L HEFIAN Y- S iy BrgF AN L RFIMFE x>y
P penfe B pend it - B
A 2-digit number x has M as the units digit and N as the tens digit. Another 2-digit number y has N as the units
digit and M as the tens digit.
If x > y and their sum is equal to eleven times their differences,
() &M it -

find the value of M. M=

(i) F N o
find the value of N. N=

(i) = #c2 frd 20> FES5 F%a Fpcz frd z> Rz diE o
The sum of two numbers is 20 and their product is 5.
If the sum of their reciprocals is z, find the value of z.

N
Il

(iv) B® p&qgehTinE R 121 +z Fr i o
In the figure, the average of p and ¢ is 121 + z. Find the value of r. r=

FOR OFFICIAL USE

Score for « Mult. factor for

= Team No.
accuracy speed

Bonus
score

Time

Total score Min. Sec.
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Hong Kong Mathematics Olympiad (1990 — 1991)
Final Event 7 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.

GAFUER 0 FRET HF R B0 DA -

(i) SIERPFT LSAPpESAT o

n =
5 printing machines can print 5 books in 5 days. If »n printing machines are required in
order to have 100 books printed in 100 days, find the value of n.
() E>AX+2x+c=0&F > ¥ ¢ 53 2 Kk fciio
If the equation x?+2x +c = 0 has no real root and c is an integer less than 3, c=

find the value of c¢.

I 78050 0 "G 3F 18060 0 AFFF 18090 F A Ny FEF-y FvER 0z RAFR- £ 17560 -
z? G AR
Chicken eggs cost $0.50 each, duck eggs cost $0.60 each and goose eggs cost $0.90 each.

Fx~y z¥ st T xty+tz=100" % fx-~y->

A man sold x chicken eggs, y duck eggs, z goose eggs and received $60.
If x, y, z are all positive numbers with x +y + z = 100 and two of the values x, y, z are equal,
(iii) Fx eniE o

find the value of x. x=

(iv) FyniE o

find the value of y. Y=
FOR OFFICIAL USE
Score for Mult. factor for
X = Team No.

accuracy speed

B )
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Hong Kong Mathematics Olympiad (1990 — 1991)
Final Event 8 (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

fweg T 22 A
Consider the following hexagonal numbers :

o O O
O O O O O O
O o O O o o O O O
O O O O O O
O O
H]ZI H2—7 H3 19
(i) KHs g o
Find the value of Hs . Hs=
(i) # Hy=an’+bn+c> 2° n i Fl> Fahid o
If H,=an?>+ bn+ c, where n is any positive integer, find the value of a . a=
(i) Fp:q=2:3>q:r=4:5>2p:q:r=8:¢t:15> ftenig -
Ifp:g=2:3,q:r=4:5andp:q:r=8:¢:15, find the value of . t=
(iv) = 1 1=4:3’_" L:1=3:m’:‘I‘\mév’m’ﬁo
Xy X+Yy X m=
1
If 1:124:321nd i:—:3:m,ﬁndthevalueof m.
Xy X+y X
FOR OFFICIAL USE
Score for Mult. factor for
X = Team No.
accuracy speed
Bonus Time
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Min. Sec.
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Hong Kong Mathematics Olympiad (1990 — 1991)
Final Event 9 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.

GAFUER 0 FRET EF R B -

Bl® »BC¥ DE T {7 o A
% AB:BC:BF:CF:FE=5:4:2:3:5>
P ABCF - ff 5 12> &

In the figure, BC is parallel to DE.
IfAB:BC:BF:CF:FE=5:4:2:3:5 F
and the area of ABCF'is 12, find

(1) ABDF Z_ 7% ’ Area of ABDF =
the area of ABDF,

(11) AFDE 2_w 7% ) Area of AFDE =
the arca of AFDE,

(i) AABC 2 & #f © Area of MBC =

the area of AABC.

(iv) - SRR R B 4 72.8% 0 RIH £ 5 5 f 5 4 x% o fx niE

If the volume of a sphere is increased by 72.8%, then the surface area of the sphere is|x =

increased by x%. Find the value of x .

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 (1990 — 1991)

Final Event 10 (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

BAT R x B N e 1 D E
In the attached division 71 5 j A7 B 9 C
F G H
J 5 K 9
L 5 M 5
N 4 P
Q R S
(i) HA4eeiE-
find the value of 4. A=
(i) R B g o
find the value of B. B=
(iii) F Cenig -
find the value of C. C=
(iv) KD ehig o
find the value of D. D=
FOR OFFICIAL USE
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