Hong Kong Mathematics Olympiad (1998-99)
Final Event 1 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.

GAFUER 0 FRET EF R B -

() F- B P-ifehsfachp 258 - Hjisdic © b ot chd A w5 20° %
160° > £ Pz i@ - P=

If the interior angles of a P-sided polygon form an Arithmetic Progression and the smallest

and the largest angles are 20° and 160° respectively. Find the value of P .

1 .
(i) ®A4ABC ¥ >AB=5,AC=6% BC=P> % —=cos24> Q2 & -

Q 0-
(#T:cos24=2cos’A—1)

1
In AABC,AB=5,AC=6 and BC=P.If 6 = cos 24, find the value of Q.

(Hint: cos 24 =2 cos> 4 — 1)

. R . .
(iii) %’long+log4Q+loggQ=E » FR2ZE o

R
If logx O +logs O +logs QO =5 find the value of R.

P 11 AL LY e 2 > 7
(iv) = #& R - g g F YU e F Sz @ o

If the product of the numbers R and 131 is the same as their sum, find the value of S.
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Hong Kong Mathematics Olympiad (1998-99)
Final Event 2 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
GABUED  FERATET AL ELIARY

: v , -7 X—-Y+Z —X+Yy+z
() Zx-~yizip@geem Y72 XTY¥Z_ y+z |
zZ y X .
v Y lyrz)zex)
Xyz
4 —7 X-Y+Z -—X z
If x, y and z are positive real numbers such that Xty-z _X-y+z_—X+¥+Z o da

z y X

(x+y) (y+2)-(z+x)
Xyz

, find the value of a.

() HKufet it FgRiButttur=4a+2> Fb=utt> b2 -
Let u and ¢ bepositive integers suchthat wu+¢+ut=4a+2. b
If b=u+1t,find the valueof 5.

(i) @&®- > O04B 2w~ 2 - Fl > 2 1M 0OA~0B z EiLgds BEF >
EFp g EAEERLZafF o Y p=b-9cm?E g=cem? > Fc 2 B o
In Figure 1, OAB is a quadrant of a circle and semi-circles are drawn on OA4 and OB. If]
p, q denotes the areas of the shaded regions, where p = (b —9) cm? and ¢ = ¢ cm?, find
the value of c.

A

O B
Figure 1 [ -

(V) # f)=—=" 2 @) =fofi00)  n=1,2,3,
% £20002000) =d > Fd 2 & d=
Let fi)=—— and £()=fofa(@)n=1,2,3, -
If  £5000(2000) = d, find the value of d .
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Hong Kong Mathematics Olympiad (1998-99)
Final Event 3 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
GABUED  FERATET AL ELIARY

() HEIHKEmMmE2n mOn2 TEAT mOn=m"+n"-
F2®a=100" faz & - .
For all integers m and n, m ® n is defined as: m ® n =m”" + n™.
If 2®a=100, find the value of a.

(i) % Y13b+6a+1-¥138b—-6a-1=%¥Y2 > H? h>0> f b 2 & o
If §/13b+6a+1—§/13b—6a—1=§/§,whereb>0,ﬁndthevalueof b. b=

P

(i) %W = > AB=ACHvKL=LM-> ¥ LC=b—-6cm 2 KB=ccm F ¢ 2 & o
In figure 2, AB=AC and KL= LM.If LC=b—6 cm and KB = c cm,

find the value of c¢.
A

]

B il A
Figure 2 [ =

(iv) #F{an} N EEAT tar=c am=ant2n(n=1)° F ao=d > Fd2 & -

The sequence {a,} is defined as a1 =c, anr1 =an+2n (n > 1). J
If ai00=d, find the value of d.
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Hong Kong Mathematics Olympiad (1998-99)
Final Event 4 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.

GAFUER 0 FRET EF R B -

() 242 2Fa/k a<100 R 2545040 prgipsg » 2 2% § 2530

Fa i o

Mr. Lee is a years old, a < 100.
If the product of @ and his month of birth is 253, find the value of a.

(i) Fr23#atbk FTHARI10 L RIAT Sk -
FLELET A o BT 3k b2 E]E - b=
Mr. Lee has a + b sweets. If he divides them equally among 10 persons, 5 sweets will be
remained. If he divides them equally among 7 persons, 3 more sweets are needed.
Find the minimum value of 5.

(i) #er-EFH F2+2Jcx+b=0EF - F#ef > fe2 o
Let ¢ be a positive real number. c
If x2+2Jcx+b=0 has one real root only, find the value of ¢ .

(iv) 2Bz 2> ABCD 2 54 5 d°FE>F>G H » %% _AB>BC> CD DA 2
Poulky 2 FF=c> fdz2 @ o g

In figure 3, the area of the square ABCD is equal to d. If E, F, G, H are the mid-points of|
AB, BC, CD and DA respectively and EF = ¢, find the value of d .

A E B
H F
D C
G
Figure 3 Rl =
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\HKMOFinaN\HKMO1999final.docx Final Events (Individual)



Hong Kong Mathematics Olympiad (1998-99)
Final Event 5 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
GABUED  FERATET AL ELIARY

(i) #144°=10>17287=5% q=12%34> Fq2 i@ »

If 1447=10,1728¢=5 and a=12%739, find the value of a . a=
) #1-2+4-0,2 p=2, 5 psi-
X X X
4 4 a b=
If 1——+—2=0,b=—,ﬁndthevalueof b.
X X X

(i) F2>22-bx+1=07% c BF#&f3  fczid -

If the number of real roots of the equation x*> — bx + 1 =0 is ¢, find the value of ¢ . €=

(iv) %k f()=c+12 fn)=n-Dfn-1)> 29 n>1- 5 d=14)> £d2 E-
Letf(1)=c+ 1 and f(n)=(n— 1) f(n — 1), where n> 1 . d=
If d=f(4), find the value of d.
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Hong Kong Mathematics Olympiad (1998-99)
Spare Event (Individual)

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

GAFUER 0 FRET EF R B -

(i) -T'é’a e %_’ruﬁ; 31 4 513 g ] ?‘rgt v Faqg 2 E o
If a is the smallest prime number which can divide the sum 3'' + 513 |

a =

find the value of a.

(i) HEXFHEx 2 y,x@y 2 TEK4WT 2x(—By=le o
E b=4®@@®1540) Kbz & - b=
For all real number x and y, x © y is defined as: x @ y = % .
If b=4® (a ® 1540), find the value of 5.

(iii) WHocF 5 & = 3% 20 ki o
FWEF2ZH b WEF2ZAri ¢> fec2iEe c=
W and F are two integers which are greater than 20.
If the product of W and F'is b and the sum of W and F is c, find the value of ¢ .

. d 1 1 1
i z —=|1-—|1-= |- |1-=|» fdz &

)% 112 ( 2)( 32j ( czj ) -

it 9 1oL V-2 )12 find the value of 4.
114 2 3
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Hong Kong Mathematics Olympiad (1998-99)
Final Event 1 (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

(i) Hx*y=xty-xy> E? x,yif#&k Fa=1*0*1)> Ffaz -

Letx * y =x + y —xy, where x, y are real numbers. a=

If a=1%*(0%*1),find the value of a.
(1) #“®B- AB L F3 DC>» LACB 5 - 2 4 » AC=CB % AB=BD >

% ZCBD=Db°> F b2 (g o b=

In figure 1, 4B is parallel to DC, ZACB is aright angle, AC = CB and AB = BD .

If ZCBD = b°, find the value of b .

D C
A
Figure 1 B]-

(ili) Kx,y 2 22FF 8> FxAyad250% @ 2y A xehce% > fec2 iE -

Let x,y be non-zero real numbers.

If x is250% ofy and 2y is ¢ % of x , find the value of c. €=
(iv) % logyx=2>loggx=3>log,x=6 % logypx=d> F d 2 & o

If log,x=2,log,x=3,log,x=6and logy, x =d, find the value of 4. J=
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Hong Kong Mathematics Olympiad (1998-99)
Final Event 2 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
FALELER 0 FRATET RE > LR

(1) Foa=x*+x* 3% X*+x+1=0 » kazE-

a =

If a=x*+x* and x>+x+1=0, find the value of «.

() F 60+ 60T =200 426025 f b2 g o

b =

If 60+ 60T =20+ 2071+ 2072 find the value of b .

(i) ezl et - FHe2 T3> fe2 o

c =

Let ¢ be a prime number.

If 11¢ + 1 is the square of a positive integer, find the value of ¢ .

(iv) HdiHF F89-(d+3y 8- Fig2 T > f£d2 i -

d =

Let d be an odd prime number.

If 89— (d+3)* isthe square of an integer, find the value of d.
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Hong Kong Mathematics Olympiad (1998-99)
Final Event 3 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
FALELER 0 FRATET RE > LR

(1) K100 chd Ffic PR 22T 32 22> 5#ch £F a o

Faz @ -

Let a be the number of positive integers less than 100 such that they are both square

and cubic numbers, find the value of a .

(i) #A{a) TEBT ta=1-a=1 % ar=ar1+ars(k>2)
F artart--tap=1lay> £b2ig - b=

The sequence {ax} 1s defined as:
ar=l,ax=1and ar=ar1 + ar2(k>2).
If ai+ax+---+aw=11ap, find the value of 5.

P

(iii) % c A_log(sinx)ed* g > H*? 0<x<m> Ffcz2 &~
If c is the maximum value of log(sin x), where 0 < x <, find the value of c.

(iv) %k x>0andy>0- ¢ wx+y=18- %"\/;Jr\/yiﬁxﬂ' B d> Rdz2iE-
Letx>0and y > 0. Given that x + y = 18. d=
If the maximum value of /X +\/§is d, find the value of d .
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Hong Kong Mathematics Olympiad (1998-99)
Final Event 4 (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

(i) FHaBLAHEMA (B ) 22N tgE24pin > o RS DRA)
Fea g | ¥ oA E o

a =
If a tiles of L-shape are used to form a larger similar figure (figure 2) without overlapping,
find the least possible value of a.
11—b
A
1
2
1
v
-4 >
2
- Figure 2
(i) Fo P ExX2+bx-2=04c Fa>12B<-1>2 b i—- K> b2 o
Let o, P betherootsof x?>+bx—-2=0. b=
If a>1land PB<-1,and b/ is an integer, find the value of 5.
. . , o C+4 "
(iii) ¢ Frm>cHA 3100 Fce Fm=2c> 2 0mMmc= s Rez i@ o
m+5
. o .. C+4 c=
Given that m, ¢ are positive integers less than 10. If m = 2¢ and 0.MC = z
m +
find the value of c.
(iv) - BRF B dBxk > B9 x BEAZH > x+1 BELsk x+2 BAS g
1
ER R BN - B 2ok Pk 5 fdr & o J=
A bag contains d balls of which x are black, x + 1 are red and x + 2 are white.
1
If the probability of drawing a black ball randomly from the bag is less than 5
find the value of d.
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Hong Kong Mathematics Olympiad (1998-99)

Final Event 5 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
“ﬁE?bif?f“JJﬁ‘ﬂ’i‘ BRI F AE T ERE

(i) Fx>2-2x-P=0434p £ 12> R P2 &
If the roots of x> — 2x — P = 0 differ by 12, find the value of P. P =

(i) &3 N 2+ax+2b=0% x*+2bx+a=01 5 F#> ¥ a,b>0-
Fatbeadb | E5: Q> RO2LIE- 0=

Given that the roots of x>+ ax+2b=0and x%+ 2bx + a =0 are both real and

a,b>0.Ifthe minimum valueof a+b is Q,findthe valueof Q.

(i) If R?900 < 53000 wwhere R is a positive integer, find the largest value of R.
F R0 <5300, dd RE 1 EH FR2ZB*E- R=
(iv) #“B= > ® &= 434BC*¥ > BHLAC-
F AB=15>HC=16 2 AABC s # 4_S> £ S 2 & o -
In figure 3, AABC is a right-angled triangle and BH L AC.
If AB =15, HC = 16 and the area of AABC is S, find the value of S.
A
H
15
6
B C
Figure 3 B =
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Hong Kong Mathematics Olympiad (1998-99)
Spare Event (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.

GAFURR o FRFEF AL B IAf -

FAC AR Y L N N iR ke 1 e L R P2
P=

(i)

If a number N is chosen randomly from the set of positive integers, the probability of the

unit digit of N* being unity is % , find the value of P.

P
e °

(11) ?szoandy20°€’—'ﬁ"x+y=18°;5‘ \/;+\/§ Hig & E%Q,.}\Ql
Q:

Let x>0andy>0.Giventhat x +y=18.

If the maximum value of /X + \/V is O, find the value of Q.

L3120 KRZE o

(iii) & x*?-2x—R=0 th {32
If the roots of x?>—2x—R=0 differs by 12, find the value of R. R=
(iv) - w =#icabSd & 9 et i =B dSba> RS2 & -
If the product of a 4-digit number abSd and 9 is equal to another 4-digit number dSba , §=
find the value of S.
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Final Events (Group Spare)



