Hong Kong Mathematics Olympiad (1993 — 94)
Sample Event (Individual)

Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
%%%Mﬁm’éﬁﬁ%&iié’i“i&ﬁo

() Ho#iczqfei 40 B 5 200 3% Sz fri a0 RadiE -
The sum of two numbers is 40, their product is 20. a=
If the sum of their reciprocals is a, find the value of a.
) #-FL@+D)EF2 W2 RL 5 HF 50T >EF > KbhiE o
If b cm? is the total surface area of a cube of side (a+1) cm, find the value of b . b=
(i) - BpFG-4)Bo k> (b+46)Bisk o FELWRP -2k A%k i d
Lpiga oo ke c=
One ball is taken at random from a bag containing (b — 4) white balls and (b + 46) red

balls. If % is the probability that the ball is white, find the value of ¢ .

(iv) £-FEchAzrz bz afdf3T2EF > £dhit o
The length of a side of an equilateral triangle is ¢ cm. If its area is d V3 cm?, d=
find the value of d.
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Hong Kong Mathematics Olympiad (1993 — 94)
Event 1 (Individual)

Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
%%%Mﬁm’éﬁﬁ%&iié’i“i&ﬁo

(i) A x-axt+(@+3)=0 7 % a - L Fik Raodid -
The equation x? — ax + (a + 3) = 0 has equal roots. Find the value of a, if a is a positive
integer.

(ii) - TR R 204 ¥ - al o RBE-BEEERI3 L - B4R >
IN204L > A @I 48 A o B FHT SHLR BB L bo Kb g - b=
In a test, there are 20 questions. @ marks will be given to a correct answer and 3 marks
will be deducted for each wrong answer. A student has done all the 20 questions and
scored 48 marks. Find b, the number of questions that he has answered correctly.

(i) = If
x:y=2:3 x:1y=2:3
x:z=4:5 x:z=4:5 €=
yviz=b:c, yviz=b:c,
foco find c.

(iv) X Pr,d)528x+ty=221 8> 2 OPHR%F 5 c(0 5 RE) - fdai -

Let P(x, d) be a point on the straight line x + y = 22 such that the slope of OP equals to ¢ d=
(O is the origin). Determine the value of 4.
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score
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Hong Kong Mathematics Olympiad (1993 — 94)
Event 2 (Individual)

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

FARLER o FRFT T AL LT A

) 4 a-=2,PORS ¥ Y i QR2 ¥ 8o ® PX=%PQ° P X Q
FAGERFINAEZ G FHI DG ffant o R
A g e
In square PORS, Y is the mid-point of the side OR and Y
PX =%PQ . If A is the ratio of the area of the shaded
R

triangle to the area of the square, find the valueof 4. §

i) *#7FI-LFEFF
PR 3BEESR c KR BAB Y FEFOBE LB aE -

A man bought a number of ping-pong balls where a 164% sales tax is added. If he did
not have to pay tax he could have bought 3 more balls for the same amount of money.

If B is the total number of balls that he bought, find the value of B.

(ili) 4@ > & Cehig o

o F SN R 164A%  ER A AR BT RS AR

Refer to the diagram, find the value of C. C=
(iv) 2Cp iz fci 1170 D 5 3P <2 B £ DoiE o
The sum of 2C consecutive even numbers is 1170. If D is the largest of them, _
D=
find the value of D.
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X = Team No.
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score
Min. Sec.

Total score

C:\Users\85290\Dropbox\Data\My Web\Competitions\HKMO\HKMOFina\HKMO1994final.docx

Final Events (Individual)



Hong Kong Mathematics Olympiad (1993 — 94)
Event 3 (Individual)

Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
%%%Mﬁm’éﬁﬁ%&iié’i“i&ﬁo

(1) =+ 183a8 % 287 ehi2#c» & a g o
If 183a8 is a multiple of 287, find the value of a. a=
(i) @?EB#EF b BEFlic fbaiE o
The number of positive factors of a?> is b, find the value of b . b=
(i) 5% P cB B bBELI Ricd o (b+2)BLicd Kv d a2 d R
§et 126 o fc i e .
In an urn, there are ¢ balls, b of them are either black or red, (b + 2) of them are either
red or white and 12 of them are either black or white. Find the value of ¢ .
(iv) @5 x> f3+x)=f3-x)> 2 > & fx)=07 c B2 EF >
Feirg Reniiqed - _
Given f(3 + x) = f(3 — x) for all values of x, and the equation f(x) = 0 has exactly ¢
distinct roots. Find d, the sum of these roots.
FOR OFFICIAL USE
Score for Mult. factor for
x = Team No.
accuracy speed
Bonus Time
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Hong Kong Mathematics Olympiad (1993 — 94)
Event 4 (Individual)

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

AR > FRAY BT AL £ DA

(i) x°-8’+6 Fr(r-Dx-2) > Hep#c i Tx—a> faoiE o
The remainder when x° — 8x3 + 6 is divided by (x — 1)(x —2)is 7x —a , a=
find the value of a.
() #x>—x+1=0% b=x>-3x*+3x+a> &b -
Ifx>—x+1=0and b=x>—-3x?+3x +a, find the value of 5. h=
(iii)) 4c®@ > FciE o E C
Refer to the diagram, o=
find the value of c. A 15
9
C
G F B
(iv) F cBid @ P-4 4 FEAT > FEB PN P T iprd L
d
v Fodehig o d=
225 .
If ¢ boys were all born in June 1990 and the probability that their birthdays are all
different is i , find the value of d.
225
FOR OFFICIAL USE
Score for Mult. factor for
X = Team No.
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Bonus Time
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Hong Kong Mathematics Olympiad (1993 — 94)
Event 5 (Individual)

Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
“$?b$%‘vd§‘ﬂ9 BRI F AE T EE

i @ ﬁfr1—£+i2=0 ° %’A:g v F 4 g o
X X X
4 4 2 4=
Given 1-—+—=0.If 4 =—, find the value of 4.
X X X

(i) % BENSES A BA DA KE Pk B R LILE 6B A AR A
%5 KB o
If B circular pipes each with an internal diameter of 4 cm carry the same amount of]
water as a pipe with an internal diameter 6 cm, find the value of B.

(i) - Bd xdh ydhz 28 Br+Oy=18 HAE2 2 422 4 5 C>
+.C g o

C =
If C is the area of the triangle formed by x-axis, y-axis and the line Bx + 9y = 18, find
the value of C.
(iv) L7 HEEL 10C H e 2 8B 27 o - % P
Az i a B e i - 2o R Do iR D
d Pl Q2 b E@IEY -
Fifteen square tiles with side 10C units long are arranged
as shown. An ant walks along the edges of the tiles,
always keeping a black tile on its left.
Find the shortest distance D that the ant would walk in
going from P to Q.
FOR OFFICIAL USE
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X = Team No.
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Hong Kong Mathematics Olympiad (1993 — 94)
Sample Event (Group)

Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
%%%Mﬁm’éﬁﬁ%&iié’i“i&ﬁo

(i) Fxty=xp+1>2 a=Q*4)*2> faig -
Ifx*y =xy+ 1 and a = (2*4)*2, find the value of a. q=
(i) =% bBFHsar £bSiE -
If the o™ prime number is a, find the value of 5. b=
1 1 1 1
i) Fce=|1-=|1-=|1-= |- |1-— | FU BB HE2Z L8t c-
iy o(1-3 [1-g [ {155 s a2 =
1 1 1 1 . . .
Ife=|1--|1-=-|1-=|---|1-— |, find ¢ in the simplest fractional form.
2 3 4 50
(iv) - 2> p&E»- BLEEZI02FeFr>V2afid KddiE -
If d is the area of a square inscribed in a circle of radius 10, 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 (1993 — 94)
Event 6 (Group)

Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
%?U(%E:'Jii»ﬂg BRI FAE TSI EE e

(i) % logea—-2log,2=1> Faeig -
If logza—-2log.2=1,find the value of a.
a:
(i) Fb=logs2B3+ 1B+ HB*+ DB+ 1)+ 1] FberiE -
If b=1logs[2(3+ 1)(32+ 1)3*+1)3%+ 1)+ 1], find the value of 5. b=
(i) P EREB-BF=2L-PPP > £52 I BED I AP F co
If a 31-day month is taken at random, o=

find ¢, the probability that there are 5 Sundays in the month.

(V) Hz &9 Lzw akddgy
$r a1 4 d g .

[ S¥)

Aolea- e FHEF LG dfEZ T L

d =
A group of 5 people is to be selected from 6 men and 4 women.
Find d, the number of ways that there are always more men than women.
FOR OFFICIAL USE
Score for Mult. factor for
X = Team No.
accuracy speed
Bon .
us Time
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Total score Min. Sec.
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Hong Kong Mathematics Olympiad (1993 — 94)
Event 7 (Group)

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

GARL R > FRAY EF AR E IR

(1) & 1x2x3x..x100 cff #ic? > Bk g BdRE 00 faadiE -
There are a zeros at the end of the product 1x2x3x...x100. Find the value of a .
a =
(i) 199810 2 r1 10%» “7@ &pdic s b b hig o
Find the value of b, if b is the remainder when 199819 is divided by 10*. b=
(i) Fc=2-x+2Xx-12 x>1> fc2 B *iE o
Find the largest value of ¢, ifc=2—-x+2+/X-1 andx>1. c=
(iv) %”‘3_2(1 +2/<3 Fd i) E o
d =
Find the least value of d, if ‘3_ 2d ol<3.
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 (1993 — 94)
Event 8 (Group)

Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
%?U(%E:'Jii»ﬂg BRI FAE TSI EE e

G 9121213 aBHEELISESHRH fadiE -
From 1 to 121, there are a numbers which are multiplies of 3 or 5.
Find the value of a.

() d 121215 b BHEF Ak 5 & 7?‘§“{T‘. o Fbenig o
From 1 to 121, there are b numbers which are not divisible by 5 nor 7.
Find the value of b .

1 2 3 dibe Bl 0 nE BEIHTEFRETY BT oS- 2 4 e R

From the digits 1, 2, 3, 4, when each digit can be used repeatedly, 4-digit numbers are formed. Find

(ili) =724 = hBiicce-o
¢, the number of 4-digit numbers that can be formed. c=
(iv) #res a4 igaddfed -
d, the sum of all these 4-digit numbers. d=
FOR OFFICIAL USE
Score for Mult. factor for
X = Team No.
accuracy speed
B .
onus Time
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Hong Kong Mathematics Olympiad (1993 — 94)
Event 9 (Group)

Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
%%%Mﬁm’éﬁﬁ%&iié’i“i&ﬁo

A~B~C-D 34 02 9Feh* b i @
A B A
X A B A
Cc ¢C D CC
FA~B~C3 D o
A, B, C, D are different integers ranging from 0 to 9 and
A B A
X A B A
Cc C D CC
Find the values of 4, B, C and D.
A= B = C= 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 (1993 — 94)
Event 10 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
“$?Ufﬂ'1§>ﬂ9 BRI FAE TSI EE e
tf33A,4ABCD Y »AD=10>CD=15>P 32 &> 2,N - 8> & PB=9>P4A=12- F
In rectangle ABCD, AD = 10, CD =15, P is a point inside the rectangle such that PB =9, P4 = 12. Find

i) PD2 % a> %

a, the length of PD and
a =
(i) PCzZ & b-
b , the length of PC . b=

sin20° cos20° cos40° cos60° cos80° , .

- EE o

sin160° c=
It is given that sin 26 = 2 sin 0 cos 6. Find the value of ¢, if
_ sin20° cos20° cos40° cos60° cos80°

(ili) ¢ 5rsin20=2sinOcosO-° Ffc* Fc=

c -
sin160°
tan A+tan B
i e srtan(Ad+ B)=——— » R d g 0 F
) ( ) 1-tan Atan B sF d=
d=(1+tan 21°)(1 + tan 22°)(1 + tan 23°)(1 + tan 24°) -
.. tan A+tanB . )
It is given that tan(4 + B) = JanATIEneE . Find the value of d , if
1-tan Atan B
d=(1+tan 21°)(1 + tan 22°)(1 + tan 23°)(1 + tan 24°) .
FOR OFFICIAL USE
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X = Team No.
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