Hong Kong Mathematics Olympiad (1994-95)
Event 1 (Individual)

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

GARL R > FRAT EF AL LT A

(1) %’azlogl% v Fa i o

4 a=
Find the value of a,if a=log, %
2
(ii) 4@l » AB=AD=DC=4,BD =2a - B
FBC2 £ 5 b Fbehig o
4 2a b=
In the figure, AB =AD = DC =4,
BD =2a. Find b, the length of BC. A 7 5 7 c
(iii) © Fwfx)=pP+gx+52 f(—7)=\/§b+l o % c=1f(7)> Fcig o
It is given that f(x) = px> + gx + 5 and f(-7) =2 b + 1. c=
Find the value of ¢, if ¢ = (7).
(iv) & d°+1000 ¥4 10+ ¢ b’“r%_’f% v fd ko] & e o
Find the least positive integer d, such that d° + 1000 is divisible by 10 + ¢ . d=
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Hong Kong Mathematics Olympiad (1994-95)
Event 2 (Individual)

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

RARLEM o SR T AE 0 £ DA

. e X X
H *

KoDx-2) k-2fx=3) e
If X

(x—1)x—4)

(X— 2;()(_3) , find the value of x .

(i) Ff)=3x52" 2 y=fx)> fyenid -
If f(f) = 3x52 and y = f(x), find the value of y.

(i) "V AyPR*F-FIMHF 27 Aa@+)Pp - 142
BAr? 2 2 A 88 F hzp 2 RzhiE o

A can finish a job in y days, B can finish a job in (y + 3) days.
If they worked together, they can finish the job in z days, find the value of =z .

(iv) * zH R85 #R(T 7 BRenpes Ew o fow hiE o

The probability of throwing z dice to score 7 is w, find the value of w .

FOR OFFICIAL USE
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Hong Kong Mathematics Olympiad (1994-95)
Event 3 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
%%%W§W’§$ﬁ%$3%§’i“i&ﬁo

) % a=sin 30° + sin 300° + sin 3000° » & g IE o
If a = sin 30° + sin 300° + sin 3000°, find the value of a. a=
(i) omXtY_2FX_Y*Z, xty+z=36a°F b 228> %F b=x+y-
2 3 4 b=
It is given that X+y:Z;X:yZZ and x+y+z=36a.

Find the value of b, if b=x+y.

(iii) ® >4 x+6+8k=k(x+b)F & FH#icfz o K k i Eco
It is given that the equation x + 6 + 8k = k(x + b) has positive integral solution. Find c,
the least value of £.

[
Il

(iv) - 4@t @ T iopFiE 40ckm/h = 2 7 ARG 40% o 5 F R 2echT o RS
100km/h » 2442 3 dkm/h & 242 o & d enig o d=
A car has already travelled 40% of its journey at an average speed of 40c km/h. In order
to make the average speed of the whole journey become 100 km/h, the speed of the car
is adjusted to d km/h to complete the rest of the journey.
Find the value of 4.
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Hong Kong Mathematics Olympiad (1994-95)
Event 4 (Individual)

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

(i) =z 43,4ABC*® » LB=90°>BC=72F AB=24-
FraeprRzLEs fraiE e
In triangle ABC, 2B =90°, BC =7 and AB = 24. If r is the radius of the inscribed circle,

C

find the value of r.
MA

B

(i) #FxX2+x-1=02 s=x3+2%+r> fsenid o
Ifx?+x—1=0and s =x?+ 2x?+r, find the value of .

(iii) Cw i =F=12% F,=F 1 +F B¢ n>3 % Fi=s+1 & g -
Itisgiventhat F1 =F,=1and F,= Fy-1 + Fro, where n 23. If F;=s+ 1, t=
find the value of ¢.

(iv) F u=Jtt+1)t+2)t+3)+1 > fu hig -

If w=4Jt{t+1){t+2)t+3)+1, find the value of u . u=
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 (1994-95)
Event 5 (Individual)

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

1
(i) Itis given that logs(logs(logz x)) = 0. Find the value of a,ifa=x3.
1 a
¢ i logs(logs(logax))=0° % a=x3 » Fa g -

(i) +oBT > PO AT M- x4 48> ¥ PO=

o

Eb s R L G RDPE

In the figure, PQ is a diagonal of the cube and PQ :% .

Find the value of b, if b is the total surface area of the cube.

Q

(i) 4oBT > Li~ Lo 2 = BR7 & o dokdot Fend 28 18 S F1 L 28 4b
Rer Fe i WhLjs o
In the figure, L; and L, are tangents to the three circles. If the radius of the largest circle ¢
1s 18 and the radius of the smallest circle is 44, find ¢, where c is the radius of the circle

w.
Ly
W
L,
(iv) 4ol » ABCD % - & > 35« AE 1 BD A D
c
_‘—’BEZEOZEor‘vi'%lleBCDi\iﬁtdo d=
Refer to the figure, ABCD is a rectangle. AE 1 BD (@)
and BE=FEO = ¢ . E
6 B C
Find d, the area of the rectangle ABCD.
FOR OFFICIAL USE
Score for Mult. factor for
X = Team No.
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Bonus Time
score
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Hong Kong Mathematics Olympiad (1994-95)
Event 6 (Group)

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

AR > FRAY BT AL £ DA

(i) 2995 -wivdc HF#f 2> Fidkiar =8l 9 Bl b
Fea z b g o g
292 is a four digit number and its thousands digit is 2, its hundreds digit is a, its tens

digit is 9 and its units digit is b, find the valuesof a and 5.

(i)
b=

(111) %’C: 1+l+1 1_{_1_{_1 — :I_—l—lﬂ—l—{—1 l-i-l v Fc i o
2 3\2 3 4 2 3 4)\2 3 c=

Find the value of ¢ ,ifc= 1+l+1 14—14—1 - 1+l+l+1 1+1
2 3\2 3 4 2 3 4/ 2 3

(iv) &diE» F

( 11 1 j(l 1 1 j ( 11 1 )(1 1 1 j
d={1+=+=4++— || =4+ +— ||+ =+ — || ==+ — | -
2 3 1994 /)\2 3 1995 2 3 1995 /\2 3 1994

Find the value of d, if
11 1 1 1 1 11 1 11 1
d={1+—+=-+--+ 4t — 1l ==+ —|.
2 1995 2 3 199502 3 1994

3 1994\ 2 3
d =
FOR OFFICIAL USE
Score for Mult. factor for
X = Team No.
accuracy speed
Bonus Time
score
Min. Sec.
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Hong Kong Mathematics Olympiad (1994-95)
Event 7 (Group)

Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
AP o FRR T T AL B DA -
() #Ep g riztaPORSNZE - Fprtg*+r=2r7p*+q¢*) > 2 a=cos’R>

He Rerftif 5 ro Ra i o

Let p, q, r be the three sides of triangle POR. If p* + ¢* + r* = 2r2(p* + ¢%) ,

find the value of @, where a = cos? R and R denotes the angle opposite 7.

1N}
Il

(i) 4B P51 >3, 04BCp enizg 8> * b 5 PO+PA+PB+PC2 %) & F
b enid e -
Refer to the diagram, P is any point inside the square O4BC and b is the minimum value b=
of PO + P4 + PB + PC, find the value of 5.

\

A B (1, 1)

(i) ®AF S TSV ERP LTINS o Fricha* 3 VRSORE
Fc g o —
Identical matches of length | are used to arrange the following pattern, if ¢ denotes the €
total length of matches used, find the value of c.

|
> 25 rows
25 7
/
(iv) +*dedE o Fd=+v111111-222 -
Find the value of d, where d =+/111111-222 . 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 (1994-95)
Event 8 (Group)

Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
%%%W§W’§$ﬁ*$$%é’i“i&ﬁe

AR PEE TS Ax b kA, B (p éﬂﬁﬁxjﬁﬁ]&i ¥ig

—iE e MY R AR AR B E(F e A BEAP)

(4t Bl7)

Rectangles of length ¢ and breadth b where /, b are positive integers, are drawn on

square grid paper. For each of these rectangles, a diagonal is drawn and the number
of vertices V intersected (excluding the two end points) is counted (see the figure).

l=b=3
V=2
) ¥ (=6>b=4 FF > Vg o
Find the value of V,when/¢=6,b=4. V=
() F (=5b=3 pF > {KVenig-
Find the value of V,when/¢=5,6=3. V=
(i) % (=122 1<b<I2pF> £ V=0 P b2 rpdcr-
When ¢/ =12 and 1 < b < 12, find r, the number of different values of b that makes |V"=
Vy=07?
(v) % (=108>b=T72p > £ V i o
Find the value of ¥, when /=108,h=72. V=
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 (1994-95)
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 5p 0597 filier ©

A A B C
- B A4 C B
D A C D
*A~B~C%2 Dz ig o
A, B, C, D are different integers ranging from 0 to 9 and
A A B C
- B A C B
D A C D
Find the values of 4, B, C and 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 (1994-95)
Event 10 (Group)

Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
GAFUER 0 FRET HF R B DA -
GF ALHET R b ox- ooy SRR S A BB S Fa Bk o P B Ak PE 23(0,0)hH BB > T E -
Bk EREaH P - FR e A1 BH DR o
Lattice points are points on a rectangular coordinate plane having both x- and y-coordinates being integers. A
moving point P is initially located at (0, 0). It moves 1 unit along the coordinate lines (in either directions) in a
single step.
(i) #FPA1H vvFdaBie Kadid-

If P moves 1 step then P can reach a different lattice points, find the value of a .

N}
I

(i) #P¥A2RE2H > vFIEbBRE RbhiE -
If P moves not more than 2 steps then P can reach b different lattice points, b=
find the value of b.

(i) =PaA3#H »v¥ P c B KcaiE o
If P moves 3 steps then P can reach c different lattice points, find the value of c.

(iv) 2Pa3 9% »vizheSx+y=9_tapmF i d fdoig -
If d is the probability that P lies on the straight line x + y = 9 when P advances 9 steps,| ; —
find the value of 4.

““““““““““ %
e e e e e e ey
A A SRR AR
>
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X = Team No.
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