Hong Kong Mathematics Olympiad (1992 — 93)
Event 1 (Individual)

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

FARLER 0 FRFT T AE LT h

(i) ©x7%=362 7"=(6)2 » fanib -
Given that 7% =36and 7* = (6)_7 , find the value of a . a=
(i) % loga{logz[logo(2b) +al +a} =a > F b iE -
Find the value of b if log> {logz[log2(2b) + a] +a} =a . b=
(i) 2> x-b)(x-2)x+1)=3(x-b)(x+1) 2N #ics: ¢ Fcehim -
If ¢ isthe total number of positive roots of the equation o=
(x=b)(x—-2)(x+1)=3(x—b) (x+ 1), find the value of c.
(iv) E3-22/2=vc-d > & d i -
d =
If y3-2+2 =/c—+/d , find the value of d .
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Hong Kong Mathematics Olympiad (1992 — 93)

Event 2 (Individual)

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

AR > FRAY BT AL £ DA

. 14
(1) %sinGZ% v Few 5% fa-o O
a —
If sin@= ﬂ , find a, the area of the quadrilateral.
0
O
20
(i) % b=126>-a>> £ b g -
If b=126%-a?,find the value of 5. b=
(iii) #-$B000+h)3E5:6:8 & = 3 i» » B/ eh— i» 5 8c e fcaiE o
Dividing $(3000 + ») in a ratio 5 : 6 : 8, the smallest partis $ c. B
Find the value of c. €=
(iv) B ¥ AP % » /BAC - & 5+ AB=c > A
BP=d>PC=75% AC=150 & d g » d=
In the figure, AP bisects ZBAC.
Given that AB = ¢, BP = d, PC =75 and c 150
AC =150, find the value of d .
B a P 75 ¢
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Hong Kong Mathematics Olympiad (1992 — 93)
Event 3 (Individual)

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

i %FHazsml3 “,ﬁc? 2614303940317 cripdic > Fea hiE o
If a is the remainder when 2614303940317 is divided by 13, find the value of a . a=

() X Px,b)pEBx+y=30+ g ZEXOPAF:a(02 k) Kb o

Let P(x, b) be a point on the straight line x + y = 30 such that slope of OP = a b=
(O is the origin). Determine the value of 5.

(i) = ARHE 2 > Aedepripe(b+26)km > 1 pFiE 40km/h 2 60km/h 4p s @ (7 o — &
B pEiE 100km/h AES A B4 FHAS AR EHE ckmo ReadiE o
Two cyclists, initially (b + 26) km apart travelling towards each other with speeds 40
km/h and 60 km/h respectively. A fly flies back and forth between their noses at 100
km/h. If the fly flied ¢ km before crushed between the cyclists, find the value of ¢ .

(iv) Bl® APK 3 BPH >3 % o % d=AHPK A
o kdaiE o
In the figure, APK and BPH are straight lines.
If d = area of triangle HPK, find the value of d.
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Hong Kong Mathematics Olympiad (1992 — 93)
Event 4 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.

AL S L VAR ST EEAE N R

c ﬁ?r'xﬂfr'y\y‘fr'z\Zﬂfr'xév"l—‘l'ii:’fﬁ_/»\‘%ljﬁ 5~9-~10-

Fx vy zehTmE g faoi

Given that the means of x and y, y and z, z and x are respectively 5, 9, 10.

If a is the mean of x, y, z, find the value of a .

FhbiRAAdH2Z A2 b>0> KbehiE o

The ratio of two numbers is 5 : a. If 12 is added to each of them, the ratio becomes 3 : 4.
If b 1s the difference of the original numbers and b > 0, find the value of b .

$ARA G5 Stac FE A 120 8 et G5 340

N}
I

25

<
-

Y

FawRlanXjs i ¢ FemiE o S
PQORS is a rectangle. If ¢ is the radius of the smaller
circle, find the value of c.

e
\

x

(iv) ABCD i - &£ >332 CEF 7 - %= &7 >

ZABD = 6¢° > Fd i o
ABCD is a rectangle and CEF is an equilateral triangle,
ZABD = 6c¢°, find the value of d .

dO

6c° B
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Hong Kong Mathematics Olympiad (1992 — 93)
Event 5 (Individual)

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

() &35 Hifb ik 50% @ 245 H1if P45 20% -
PR DG FH A a% 0 KagiE e
Two opposite sides of a rectangle are increased by 50% while the other two are decreased
by 20%. If the area of the rectangle is increased by a%, find the value of a .

(i) Ffx)=x-20x>+x—-a 2 gx)=x*+3x2+2° & h(x) 5 fx)fr gx)ed = = F|3F >
F b=h(l)hiE -
Let f(x) = x* — 20x% + x — a and g(x) = x* + 3x% + 2.
If h(x) is the highest common factor of f(x) and g(x), find the value of 5 =h(1) .

(iii) It is known that 5'® — 1 has four distinct prime factors,
determine the largest one, denoted by c .
S plb_] Eg e FHF > KEP B Aa- B Mk T o

(iv) When c is represented in binary scale, there are d ‘0’s. Find the value of d .
FUZ@FE T o BEY 3 dBO e RdehiE - -
F d
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Hong Kong Mathematics Olympiad (1992 — 93)
Event 6 (Group)

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

y
‘é«%]b'“rfr:%y=px2+5x+pév’7§]f%\°/1:(0,—2)~B:(%,Oj‘ /

C=(2,0)~0=(0,0)-
The following shows the graph of y = px? + 5x + p. 4 = (0, -2),

B:[%,Oj, C=(2,0),0=(0,0).

~> O
—
(og)
<
(@)
/

() kpehiE
Find the value of p. p=

v

L 9
() Fyenb+@Es — > fmdid o
m

m =
9 . .
If — isthe maximum value of y, find the value of m .
m
(i) XREZI BV -89 OMRN 52— 1+ 33, c F Renx 44 %2 r> fr g o
Let R be a point on the curve such that OMRN is a square. =
If » is the x-coordinate of R, find the value of .
(v) - AFE 22 FRIGDELEE FEY EPINBBEEZ Fo F EF P ghen y &
*%;Z,T\Sr'ﬂ;po S =
S
A straight line with slope = -2 passes through the origin cutting the curve at two points
Eand F.
7. . . .
If — isthe y-coordinate of the midpoint of EF’, find the value of s .
S
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Hong Kong Mathematics Olympiad (1992 — 93)

Event 7 (Group)

Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
BB 0 F R HF A B TR

OABC 7 -z ot »H¥P OA~0OB % OC3 jpdz -

e 0O4A=0B=0C=06x-

OABC is a tetrahedron with O4, OB and OC being mutually perpendicular.
Given that 04 = OB = OC = 6x .

(i) % OABC o8 5 ax’ > Foa g o
If the volume of OABC is ax?, find the value of a.
a =
(i) % AABC s f# 5 byJ3X2 o F b ehig o
If the area of AABCis b+/3X? , find the value of 5. b=
(i) £9 O3 AABC injEdg i cJ3X 5 F ¢ hig o
If the distance from O to AABC is C\/f—SX, find the value of c¢. c=
(iv) 29 CL AB " B4 50> ¢ sin6=\/§’ﬂl‘»dﬁﬂf§o .
. . o A
If 6 is the angle of depression from C to the midpoint of 4B and sin 6 = 3
find the value of d.
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Hong Kong Mathematics Olympiad (1992 — 93)
Event 8 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
%%ﬁwﬁm’éﬁﬁ%ﬁiié’i“i&ﬁo
et gl t(mt+x—-2=07% 3 FHERO@+DEPR+1D) > Pa<Pr mz0-Kd=p-a-
Given that the equation x> + (m + 1)x — 2 = 0 has 2 integral roots (oo + 1) and (B + 1) withaa < Band m =0 .
Let d=B-a.

(i) FRmeig o

Find the value of m.

(i) FdeiE o
Find the value of d.

Ensd 132000 p 4% 3 & 7",%% o SUFNELDS SpbR
Let n be the total number of integers between 1 and 2000 such that each of them gives a remainder of 1 when it
is divided by 3 or 7.

(i) Fn i o
Find the value of n. n=
(iv) %550 dtn BEEPEf s R hiE o
If s is the sum of all these n integers, find the value of s. g=
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Hong Kong Mathematics Olympiad (1992 — 93)
Event 9 (Group)

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

BX~Y~Z&ZXEBC~CA~AB ~» = 1:2 - A
K AAZY 6 5 AMABC sha ff =2:a %
AAZY 6 f: AXYZ g ff =21 b o 2
BC, CA, AB are divided respectively by the points X, Y, Z in the ratio 1 : 2. Y
Let areaof AAZY: area of AABC =2 :a and

area of AAZY : area of AXYZ =2 :b.

B X c

(i) Famdig -

Find the value of a . a=
(i) R beeiE o

Find the value of b . b=

m—ﬁﬂéﬁi«a%ém@%&ﬁ#§7ﬁ8&ﬁﬁ’é

S ERE S H2 AL 1 PPEE o

A die is thrown 2 times. Let 3_X6 be the probability that the sum of numbers obtained is 7 or 8 and 3_y6 be the

probability that the difference of numbers obtained is 1.
(il)) Fex eniE o

Find the value of x. X=

(iv) Fyenig o
Find the value of y.

y =
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Hong Kong Mathematics Olympiad (1992 — 93)

Event 10 (Group)

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

ABCD % — 8 £ 5 20{Bxchit 3 25 o P~ Q & 6] 5 DC % BC hv B o

D C
ABCD is a square of side length 20/5X. P, Q are midpoints of DC and BC
respectively.
Q
A L B
(1) # AP=ax > Fa g -
If AP = ax, find the value of a. a=
(i) % PO=b\10x » % b g o
If PO =b+/10x, find the value of b . b=
(i) %9 4 3 PQ hiedp s c10x » & ¢ thig -
If the distance from A4 to PQ is C\/EX, find the value of c=
(iv) % sin0= d v Rd g e
® 100 ~°7F -
Ifsin 6= i, find the value of d.
100
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\HKMOFina\HKMO1993final.docx

Final Events (Group)



