Hong Kong Mathematics Olympiad (1995-96)
Event 1 (Individual)

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

1
(i)

LB > PR T AT P TARE -

F-BEF= A - RPN EPE > A a5 2:a0 fa giE -
The perimeter of an equilateral triangle is exactly the same in length as the perimeter of]

a regular hexagon. The ratio of the areas of the triangle and the hexagonis 2 : a,
find the value of a.

(i) % 5+5*=a fr 5¥*+5%=b K b g -

(i) B® 5- Flaf{irifleslog 7ol o DM {cR
ﬁ@ﬁiﬁbélmwiéﬁwﬁaa;bmpg%@@*\_—/'T .

If 5*+5*=a and 5%+ 53=D, find the value of b .

5 cmem? s R ¢ iE o

The figure shows an open cylindrical tube (radius = 1 cm) with a
hemispherical bottom of radius 1 cm. The height of the tube is b
cm and the external surface area of the tube is ¢ cm?.

Find the value of C.

(v) Hoiss 43 F A5 RS B e L] e 4 d o ded st -

d =
Two fair dice are thrown. Let d be the probability of getting the sum of scores to be % )
Find the value of d.
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Hong Kong Mathematics Olympiad (1995-96)
Event 2 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
GAPURER > FRATET AL DI -

i) =# mn>0f-m+n=1- %”(Hij[HljiﬁwJ@_é a> famim -
m n

Itis given thatm,n>0and m+n=1.

If the minimum value of (1 + lj{l + lj is a, find the value of a.
m n

() >4 x*—(10+a)x+25=0 43 F_x>+bx=5 81T 3 > Kb i Hid o
If the roots of the equation x> — (10 + a) X + 25 = 0 are the square of the roots of the

equation x>+ bx =5, find the positive value of b . b=
(i) = (xy-2'+x-2y)"1=0 2 c=x*+y?*—1> F ¢ #hiE -
If (xy—2)"'+(xx-2y)»!=0andc=x>+y?—1, find the value of c. o=

(v) & f(X) §- == 53858 > f{fX)=x*-2x* 2 d=1(c), £d g
If f(X) is a polynomial of degree two, f(f(x)) = x* — 2x*> and d = f(c) , d=
find the value of d .
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Hong Kong Mathematics Olympiad (1995-96)
Event 3 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
GAPURER > FRATET AL DI -

(i) ¥axF#&k2 222+a2-275=0" Fa @i -
If a is areal number and 2a’ +a>—275=0, find the value of a. a=

() 2 32353%..3%1=07a, % g o
Find the value of b if 32:35-3% ... 331 = 272 | b=

(i) % log,(b°—8)=2—c » ¢ i -
Find the value of ¢ if log, (b® —8)=2-c. €=

(iv) % [@)°=27 &d 5ig -

If [(4°)°]¢ =29, find the value of d . d=
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Hong Kong Mathematics Olympiad (1995-96)
Event 4 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
GAPURER > FRATET AL DI -

() BeEEnsefiar fa $i o
In the figure, the area of the shaded region is a. Find the value of a.

a =
X y=x+1
X
(i) % 8v=42_4%> £p g o
If 8°=42_4° find the valueof b. b=
(i) © s 1000+ 29000 5 1, focthi o
X C =
Given that ¢ is the positive root of the equation x> — 100b + 10020 0_ 0,
X
find the value of C.
(iv) % d= LD ORI SR fod ehiE o
Ix2 2x3 (C—l)xc d=
If d= ! + ! +eeet , find the value of d.
1x2  2x3 (c—1)xc
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Hong Kong Mathematics Olympiad (1995-96)
Event 5 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
AU > FRAYET AL IR
(1) FEFHEEKReIEEF  c XBEFE0) - B3I S 5 Bkos 5 a0 faadiE o
Four fair dice are thrown. Let a be the probability of getting at least half of the|; —
outcome of the dice to be even. Find the value of a.

(i) © f(x)=§x2(81)—l fo g(x) = 4 logio (14x) — 2 logi0 49 -

b:

F b=rf{g[16(1 —a)]} it o
It is given that f(X) =§x2(81)‘l and g(x) = 4 logio (14x) — 2 logio 49.
Find the value of b = f{g[16(1 — a)]}.

b>-1 (2b) -1 (3b) -1 (10b) -1 c=
o 21 :l( 11 j

X =1 2\{x-1 x+1
Letc= ! + ! + ! +eet find the value of C

b>-1 (2b) -1 (3b) -1 (10b) -1° '
Hint: ! =1(L_L)

x2-1 2{x-1 x+1

(iv) &TE® PC EZR(Fl < % O)r 8 > 8.4 P-AABO ¥ % %= 4 75> AB=OB,

/PCO=c % d=/QPC » # ¢ c\das@fioﬁdﬁv@:o(w:%) d=

In the following diagram, PC is a tangent to the circle (centre O) at the point P, and
AABO is an isosceles triangle, AB = OB, Z/PCO = c and d = ZQPC, where ¢ and d are

radian measures. Find the value of d . (Take &t Z%)

Q
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Hong Kong Mathematics Olympiad (1995-96)
Spare Event (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
GAPUER > FRAY T AL B IER -

i) TH*® d AIDE7F aiFRL fRa DiE e
From the following figure, determine the number of routes a fromAtoD.

TN

A —— B ———%C ——Xp

@’

(i) % sin(2b° +2a°) =cos(6b°—16°)» 2 ¢ 0<b<90 F b =ig o
If sin(2b° + 2a°) = cos(6b° — 16°), where 0 < b < 90, find the value of b. b=

(iii)) 28 (bx—6y+3)+k(x—-y+1)=0 5i& P(c,m)>» ¢ k §ixz®F &K~
Foc e o c=
The lines (bx — 6y + 3) + k(x —y + 1) = 0, where K is any real constant, pass through a

fixed point P(c, m), find the value of cC.

(iv) @40 d®—c=257x259 - % d i @ o

It is known that d* — ¢ = 257x259. Find the positive value of d . d=
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Hong Kong Mathematics Olympiad (1995-96)
Event 6 (Group)

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

GABUEM o FRAT BT AL B IEY -
() - @ AREOE L a2 iRE - B - ik 2 S B o iRl
- L ¥ L HZ g R T - Ly L. g3 0 ;@}.g ESLHES
FahiE o
The number of eggs in a basket was a. Eggs were given out in three rounds. In the first
round half of egg plus half an egg were given out. In the second round, half of the
remaining eggs plus half an egg were given out. In the third round, again, half of the
remaining eggs plus half an egg were given out. The basket then became empty.
Find the value of a.
(i) % p-g=%p-r=12% b=@r-I(p-a’+(P-DE-N+@-r]> &b HiE -
Ifp-q=2;p-r=landb=(-q)(p-a’+@-DE-1+E-r’lL b=
Find the value of b.
(i) &= n E- T F#HE -m"=2 % c=2m"—-4, § ¢ hiE o
If n is a positive integer, m*" = 2 and ¢ = 2m°" — 4, find the value of C. c—
(iv) & rstu £tz =" t=ut-r=19 2 d=u-s-» fd #ig -
If r,s,t,u arepositive integersand r’=s*,t?=u’,t—-r=19 andd=u-s,find |§_
the value of d.
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Hong Kong Mathematics Olympiad (1995-96)
Event 7 (Group)

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

AU EP > FEATET AL LA

(i) Fraad-mx+1996=0:55 B3 £ H > fahiE o
If the two distinct roots of the equation ax>—mx+ 1996 =0 are primes,
find the value of a.

(i) = =% 1llaaa &7 B2 F o o b fvr b+1 24> & b g -

A six-digit figure 111aaa is the product of two consecutive positive integers b and

b p—
b+ 1, find the value of b.
(i) # por L2398 p+@+r’=1"
1 1 1 1 1 1 ‘ o c=
p| —+—|+q —+— [+ —+—|+3=0 > % c=p+q+r> R c Gk * &
q r rp P q
If p, g, r are non-zero real numbers;
R 1 1 1 1 1 1 _
p+gq-+r°=1, pl—+—|+9 —+— |[+r|—+—|+3=0 andc=p+q+r,
q r rp P q
find the largest value of C.
(v) = 7™z ®B=E d» & d i
If the units digit of 7'*is d, find the value of d. =
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Hong Kong Mathematics Olympiad (1995-96)
Event 8 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
GARUED 0 FRA HF AL E DR -
In this question, all unnamed circles are unit circles.
(R SIS I AR o) g - AR ]

() %487, ABCD i f £ .a+4+/3 » fa s A D
If the area of the rectangle ABCD is a + 4+/3 a=
find the value of a.

B o
(i) Z%@= &) PQR tha L 6+by3 » £ b ehig - R
If the area of the equilateral triangle PQR is 6 + b V3, b=
find the value of b.
Q R
E
. L C+4+/3 P
(iii)y #F EFG s ## & 3\/_ » RoceniE o
C =
If the area of the circle EFG is ﬁ#k ,
find the value of c.
F G
(iv) 2 TEF ERETAS BRaSE ¥ ARG
%{6+dﬂ’1\dmf§_° d=
If all the straight lines in the diagram below are common
tangents to the two circles, and the area of the shaded part is
6 + dm, find the value of d.
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Hong Kong Mathematics Olympiad (1995-96)

Event 9 (Group)

Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
u//f;&.gfg—wg\pg , fégz_,fg?r #wF FE T 1L_§_§,\]§§ o

(1)  F (19952 +(1996)2 + (1997) s 4% 10 f;{",f v Fea ko] T oA B EE o

If (1995)2 + (1996)2 + (1997)2 is divisible by 10, =

find the least possible integral value of a .
(i) F C+y)’<bct+yh) HE LR Exfoy ;mF 2o fb g 7o FEE

If the expression (X* + y?)* < b(x* + y*) holds for all real values of X and y, b=

find the least possible integral value of b.
(iif) % c=1996x19971997 —1995x19961996 » F ¢ g -

If ¢=1996x19971997 — 1995x19961996, find the value of cC. c=
(iv) #

2 3 4 60 3 4 5 60 4 5 60 59 60) 60
Fod e o
Find the sum d where
2 3 4 60 3 4 5 60 4 5 60 59 60) 60
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Hong Kong Mathematics Olympiad (1995-96)
Event 10 (Group)

Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
GABURP SR HF AL A IR -

(1)

(i)

(iii)

(iv)

¢ Gr 3x4x5x6=19% — 1 It is given that 3x4x5x6 =197 — 1
4x5x6x7 =29 — 1 4x5x6x7 =29>—1 a=
5x6x7x8 =412 - 1 5x6x7x8 =412 -1
6x7x8x9 =552 — 1 6x7x8x9 =552 — 1

% a2=1000x1001x1002x1003 + 1 > If a2 = 1000x1001x1002x1003 + 1,

+a chit o find the value of a .

® A =X+ BN XX H xR F XX+ e
X0 %02 f(x) > B b &b i

Let fX)=X’+x3+ X" +x0+xX>+x*+x*+x*+x+1. b=
When f(x!'°) is divided by f(X), the remainder is b . Find the value of b .
N P . s o .. 1op 11 - . .
/;qg( — & ]L‘K,\tﬁy\&?:b;\‘ ° % — < —< ’ ’:i%\‘-‘ q K&'J‘?ﬂb_ﬁ f&fﬁﬁ:’
q 10 g 15 .o

P c=pg’ fKc @iE o

P

The fraction P is in its simplest form. If % <—=< % where ( is the smallest

possible positive integer and ¢ = pq . Find the value of C.

o K d % 7 AEcE 1 K,!rt "5 AR 2 K,!rt "3 AR 2

Fod g A E o

A positive integer d when divided by 7 will have 1 as its remainder; when divided by 5
will have 2 as its remainder and when divided by 3 will have 2 as its remainder.

Find the least possible value of d .
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