Hong Kong Mathematics Olympiad (1996-97)
Final Event 1 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
FALELER 0 FRATET RE > LR

i) el 2 3 61 myemecqme foa s
a u 2 a u )
3 7 2 a=
Giventhat —+—=— and ———=6 are simultaneous equations in @ and u .
a u 2 a u
Solve for a.
() “Apx+qy+bz=15148 5% (0,3a,1) 9a,-1,2) 4= (0,3a,0) °
b:

F il b i o
Three solutions of the equation px + gy + bz =1 are (0, 3a, 1), (9a, -1, 2) and

(0, 3a, 0). Find the value of the coefficient b.

(i) % y=mx+c B 5E (b+4,5) 2 (-2,2) 3 8o Ko

Find the value of ¢ so that the graph of y = mx + ¢ passes through the two points
(b+4,5) and (-2,2).

(iv) 2P EXN2+5x-2c<0f3 5 d<x<1- fdeig -

The solution of the inequality x*> + 5x — 2¢ <0 is d < x < 1. Find the value of d . d=
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Hong Kong Mathematics Olympiad (1996-97)
Final Event 2 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
FALELER 0 FRATET RE > LR

2 2 2 2 2 2 2 2 2 2
G gpLog U2 5 Ta2a3 7 T42iFea o
1 1+2 3 1+2+3 3 1+2+3+4 g=
% g i @ 1 +2°+...4a*> 25
B R 12 =—°

1+2+---+a 3
1P 12422 5 1242243% 7 1242243° 44
By considering: — =1, == =—, -3,
1 1+2 3 1+2+3 3 1+2+3+4

2 2 2
find the value of a such that P+2°+-+a =§.
1+2+---+a 3

() HeBAT7 0 KGR G acm il 2 G A &R0 - Bz &4y o
FoAHEMONHAE S bem’ ) £ b hiE - b
A triangular pyramid is cut from a corner of a cube with side length a cm as the figure
shown. If the volume of the pyramid is b cm?, find the value of 5.

~ 0.5q

(i) F#H> 975 FHcx - xP+textb 23 00 R ¢ b+ @ o
If the value of x*+ cx+b isnotlessthan 0 forall real number x,
find the maximum value of c.

o
Il

(iv) & 19977 chip =¥ i c—d > FodiE -
If the units digit of 19977 isc —d, find d.
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Hong Kong Mathematics Olympiad (1996-97)
Final Event 3 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
FALELER 0 FRATET RE > LR

() a b cfrdTivE i 8eFa ~bc dfrPhTiaiEs Pr &P hid o
The average of a, b ¢ and d is 8. If the average of a, b, ¢, d and P is P,

find the value of P. F=
(i) FEHE2x+3y+2=0 v Px+Qp+3=0 3 4pT {7 > £ Qehig o
If the lines 2x + 3y + 2 =0 and Px + Oy + 3 = 0 are parallel, find the value of Q. 0=

(i) F%g= £356% R foa #4495 Qcm fo/3Rem? o £ R ehiE -
The perimeter and the area of an equilateral triangle are O cm and J3Rcm? R=
respectively. Find the value of R.

(iv) # (1+2+ .. +RP?=12+22+ . +R*+S> £ §ehiE -

If(1+2+...+R?=12+22+ ... + R + S, find the value of S. S =
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Hong Kong Mathematics Olympiad (1996-97)
Final Event 4 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
FALELER 0 FRATET RE > LR

() FLn@EAap &5 140°0 K hiE o
If each interior angle of a n-sided regular polygon is 140°, find the value of =n. n=
() FAEN22-mx+9<0hfE3 k<x<b> fbhid -
If the solution of the inequality 2x?> — nx + 9 < 0 is k < x < b, find the value of b . b=
(i) # o —-bx+x—1 K'AT ox+ 1o AEE -7 feihiE o
If cx® — bx + x — 1 is divided by x + 1, the remainder is —7, find the value of c. o=
: ey 1 2, 1 N
(iv) Fx+=—=Ccfex"+==d > &dmig -
X X d=
1 , 1
If X+==c¢ and X°+— =d, find the value of d.
X X
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Hong Kong Mathematics Olympiad (1996-97)
Final Event 5 (Individual)

Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
‘%zﬁhﬂrf*ﬁ%i‘%ﬂ@ PR EFTAE T IEM -

() - EEFahEMOMHE L 8rem’ > fa g -
The volume of a hemisphere with diameter a cm is 187 cm?, find the value of a. a=
(i) % sin10a°®=cos(360°—-5°) fr 0<b<90 » K b FiE -
If sin 10a°=cos(360°—5b°)and 0<b <90, find the value of 5. b=
(i) - = &£358 d x-dh ~ y-dhfeE & bx +2by =120 #fle = o
FrE 22 00 5 ¢ Fe i o o=
The triangle is formed by the x-axis and y-axis and the line bx + 2by = 120.
If the bounded area of the triangle is ¢, find the value of ¢ .
(iv) #3852 (c+2x+(c+1)=0a132 £ 5 d> Fd o -
If the difference of the two roots of the equation x> — (¢ +2)x + (¢ + 1) = 0 is d, find the d=
value of d.
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\HKMO1997final.docx

Final Events (Individual)



Hong Kong Mathematics Olympiad (1996-97)
Final Event 1 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
‘%zﬁhﬂf?mli‘%ﬂ@ PR EFTAE T IEM -

() B® » LA+ LB+ LC+ LD+ LE=a°° Fa g o
In the diagram, Z4 + /B + ZC+ ZD + ZE = a°. Find the value of a .
A

i) P OO0+ xR Ao X K PE -

There are x terms in the algebraic expression x° + x6 + x6 + ... + x° and its sum is x”.|p =
Find the value of 5.

, 3 — .
(iii) F 1+3+32+33+ ... +38= v Fe g o
c =
c —_—
If1+3+32+334+ ... +38= , find the value of c.
(iv) #_16% B 13 16wt vY g d-% 25 IiEmyd - FxrT>
&ﬁﬁ$é%’id1ﬁo d=
16 cards are marked from 1 to 16 and one is drawn at random.
1
If the chance of it being a perfect square number is 4’ find the value of d.
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Hong Kong Mathematics Olympiad (1996-97)
Final Event 2 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
‘$?L%?%J?§%ﬂg PR EFTAE T IEM -

() F#7) 1-6+2a~10+5a~ - £~ ¥ peiticr Faehig o

If the sequence 1, 6 + 2a, 10 + 5a, --- forms an A.P., find the value of a. a=

1
i) % (0.0025x40)° =—— > F b hiE -
(i) # ( 100 8

If (0.0025%40)" =ﬁ, find the vale of 5.

. ) 3 1 .
(il) % c » & B#cZ C3+30+—+—3:8 v Focenig o
cC C

3 1
If ¢ is an integer and ¢> +3C+ = +— =8, find the value of c¢.
c C

(v) FHRSBHZELI-7]1> %5 d BrAR>32E - KdDiE -
There are d different ways for arranging 5 girls in a row. Find the value of 4. d
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Hong Kong Mathematics Olympiad (1996-97)
Final Event 3 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
FALELER 0 FRATET RE > LR
() EmHwEAF EN 14 -T0Cx-8) <45 +x)h i H o Kom k| B o
Let m be an integer satisfying the inequality: 14x — 7(3x — 8) <4(25 + x).

Find the least value of m. "
.. L. 1 3 2 2 3 2 e . o
i) © J,T'f(X)=§X —2X toX +3X°+5X+7—4x > & f(-2)=b> FbiE o
b:
It is given that f(x):%xe’—sz+§x3+3x2+5x+7—4x.
If f(-2) = b, find the value of 5.
e o X y . P
(i) ° #v IOQE:O.S 23 |Og€:0.1 o % logxy=c> F cehig o
C_
y

= =0.1. If log xy = ¢, find the value of c.

It is given that |Og§ =0.5 and log

(iv) dre fRZB 3102 FHE BED BiEE dte=f 2 d<e- fdiE -
Three prime numbers d, e and f which are all less than 10, satisfy the two conditions d

te=f and d<e.Find the value of d. e
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Hong Kong Mathematics Olympiad (1996-97)
Final Event 4 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
‘$?L%?%J?§%ﬂg PR EFTAE T IEM -

(i) © 4va=103x97x10009 > F a g -
It is given that a = 103x97x10009, find the value of a.

(ii) [ 3TV1+x+x2+x3+x4=0 o %‘b=2+x+x2+x3+x4+...+x1989 s 'f\b Eﬁ@-‘ o
Itis giventhat 1 +x + x> +x3 +x*=0 . b=
Ifb=2+x+x2+x3+x*+ ... +x"% find the valueof b.

(i) ®*TmZ%naA BAP A3 10p R

.. . 1 T, _
FCecarmEn /X > fEmx=n2 EHc HY Z<X<§o:]"\c.'rm§_o c=

It is given that m and » are two natural numbers and both are not greater than 10. If ¢ is
. e . 1 1
the number of pairs of m and » satisfying the equation mx = n, where 2 <X< 3’ find

the value of c¢.

(iv) ®xZ2 yif&k? THEEFL*L xty=pr+qg+1e2 w]*2=869 2 2%3 =883 -
F2¥9=d> fdig - d=
Let x and y be real numbers and define the operation * as x*y =px’ + g + 1.
It is given that 1*2 = 869 and 2*3 = 883.If 2*9 =4, find the value of d.
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Hong Kong Mathematics Olympiad (1996-97)
Final Event 5 (Group)

Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
‘%zﬁhﬂrf*ﬁ%i‘%ﬂ@ PR EFTAE T IEM -

(1) %a{Sﬁﬂi%ﬂt’_‘?%}i3“ﬁifﬁfﬁl’i“\aiﬁsvj~?§‘iﬁtf§_°
If a is a positive multiple of 5, which gives remainder 1 when divided by 3, _
. a =
find the smallest possible value of a .
(i) ExX3+6x>+12x+17=(x+2y>+b > R b g o
If x>+ 6x%> + 12x + 17 = (x + 2)* + b, find the value of b . b=
i) FcA- At Fl> B2 22 1073 =2 ff 225 £caig -
If ¢ isa 2 digitpositive integer such that sum of its digits is 10 and product of its| _
. c=
digit is 25, find the value of c¢.
(V) K Si~Sy~ -~ Sppd- Bd & Bl XchAP2F 105 o
:EJ- Si+Sy+--+S1p=55 % (S]o— Sg) + (S9— S7) +...+ (S3— S]) =do- Fd g o d=
Let Si, S, -+, Sio be the first ten terms of an A.P., which consists of positive integers.
If S+ Sy +---+ S1o=55and (Si0— Sg) + (So — S7) +---+ (S5 — S1) =d,
find the value of d.
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Hong Kong Mathematics Olympiad (1996-97)
Final Event (Spare Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
‘$?L%?%J?§%ﬂg PR EFTAE T IEM -

(i) E A Ti7wifa;, ABCD B ° - i5:f CD ¥ 8.0 5= 4£3; ADE 2L {7v £7;
ABCD & fhent 3t 1:1a> KahiE o ;
ABCD is a parallelogram and E is the midpoint of CD. If the ratio of the area of the
triangle ADE to the area of the parallelogram ABCD is 1 : a, find the value of a .

() EET w3 ABCD B¢ - ixif CD 79 8> 2 AE{r BD 4p 2%t M ;
DM :MB=1:k> $kenig -
ABCD is a parallelogram and E is the midpoint of CD. AE and BD meet at M .
If DM :MB=1:k, find the value of £.

(i) # 5T 38E2236 - Bmig 80 HT 3 E do RdDE -
If the square root of 5 is approximately 2.236, the square root of 80 with the same
precision is d. Find the value of d

(iv) H#— B 3 AR H 4 20% 0 PR BT AR RES 20% RIAPFTE- BE
o FESVEE G At s Liro friiE e .
A square is changed into a rectangle by increasing its length by 20% and decreasing its
width by 20%. If the ratio of the area of the rectangle to the area of the squareis 1 : 7,

find the value of r.
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