Hong Kong Mathematics Olympiad (1989 —1990)
Sample Event (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
FALELER 0 FRATET RE > LR

i £° ﬁi3x2—4x+2=0”ﬁ £ fh i
h

If the equation  3x? —4x + 3 =0 has equal roots, find the value of 4.

(i) F-FHEMZFR4A- B PMLEEZRR2ZAE > PATHHEE A2 LG
Rk o
If the height of a cylinder is doubled and the new radius is / times the original, then the
new volume is k times the original. Find the value of k.

(iii) & logio 210 + logiok — 10g1056 + 10g1040 — logi0120 + log1025 = p, F p ehiE o
Iflogio 210 + logiok — log1056 + logi040 — logi10120 + log1025 = p,
find the value of p.

L P CcosA q ., . .
smA=— * = — "}\ g o
(iv) # 5 anA 15 17

Ifsin 4 = P and COSA
5 tan A

-4 , find the value of ¢ .
15
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Hong Kong Mathematics Olympiad (1989 —1990)
Final Event 1 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
GABUED  FERATET AL ELIARY

(1) F2t+1 842+ 12t+a HF58 » g hig o
Find the value of a if 2t+ 1 isafactorof 4£+12¢t+a.

(i) #K20> VK& Kenzhg T34 2 pE3gdJa—x =x-3 913 Kb hip
VK denotes the nonnegative square root of K, where K > 0. b=
If b isthe root of the equation /a—X =x—3, find the value of 5.

20
iii) & ¢ ——— kA B ReHE o
(i) # % 4+2c0s0O _
20 °”
If ¢ is the greatest value of ————, find the value of ¢ .
4+2c0s0
(iv) ® A2 3ckmh et Fi78 3 pF> &2 dckm/h g 578 2 ) pF o
E AT o X8 dkm/h o fdaiE o .
A man drives a car at 3¢ km/h for 3 hours and then 4¢ km/h for 2 hours.
If his average speed for the whole journey is  d km/h, find the 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\HKMO1990final.docx Final Events (Individual)



Hong Kong Mathematics Olympiad (1989 —1990)
Final Event 2 (Individual)

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

FAEHER 0 PR T AL DA -
()  #0°<0<360°>0 1 4% 3cose+iz44,a p B fpnig o
coso
If 0°<60<360°, the equation in 0: 3COSO+L:4 has p roots.

coso
Find the value of p.

: 1 NN
(ii) FX——=pP XX ——3:q ’ ‘f\q ENE o
X
1
If X—;:p and X3—F=q,ﬁndthevalueof q.
(i) - FIP &> - % h & gement = &35« FF e L knem? > ki o

A circle is inscribed in an equilateral triangle of perimeter ¢ cm.

If the area of the circle is kn cm?, find the value of k.

(iv) & kfAyend - &5 omee fomnig o

Each interior angle of a regular polygon of & sides is m°. Find the value of m .
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Hong Kong Mathematics Olympiad (1989 —1990)
Final Event 3 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
GABUED  FERATET AL ELIARY

(i) % 998a+1= 9992 5 g ehiE o
If 998a-+1=9992, find the value of a. a

(i) 3 logioa =logeb » F b eig o
If logioa = logab, find the value of 5.

(i) “xdhoydhzt E R 2 +y=>b R Fhz £ che fFEc T H = RediE -
The area of the triangle formed by the x-axis, the y-axis and the line 2x + y = b is ¢ sq. c
units. Find the value of c.

(iv) # 64 +ct+d = 2>T 3 » £ d ehig o
If 647+ ct+d is a perfect square, find the value of 4.

d =
FOR OFFICIAL USE
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Hong Kong Mathematics Olympiad (1989 —1990)
Final Event 4 (Individual)

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) fETslaa 4204204201 =112
Solve for a in the equation 24! + 24 + 241 =112 . a=
(i) Faqd 3 fx2-bx+35=0- B> b g o
If a is one root of the equation x?> — bx + 35 = 0, find the value of b. b=
e -b o o C Lo
(iii) #FsinO0=— > H P 180°<0<270°> * tanO=— > R ¢ g »
15 3 c=
If sin 6= 1—5b , where 180° <0 <270°, and tan 0 =%, find the value of c.
(iv) @ R IP iR > AT Bl i e dprd {E > Fod g o d=
The probability of getting a sum of ¢ in throwing two dice is 4 Find the 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\HKMO1990final.docx

Final Events (Individual)



Hong Kong Mathematics Olympiad (1989 —1990)
Final Event 5 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
GABUED  FERATET AL ELIARY

(i) Ae@®HrF 0 Fa i e

In the figure, find the value of «. a=
12
U
8 9
| a >

() £2Sax+by=12% 10x—34y=334pL32 > Kb o
If the lines ax + by = 1 and 10x — 34y = 3 are perpendicular to each other, b=
find the value of 5.

(i) $ET " 5$bpasPI akET " FepihPo > P 16<c<24-

)
Il

Foc g o
Ifthe b day of May in a year is Friday and the ¢ day of May in the same year is Tuesday,

where 16 < ¢ <24, find the value of c¢.

(v) cE % dBFle £dai -

c is the d™ prime number. Find the value of d . d=
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Hong Kong Mathematics Olympiad (1989 —1990)
Sample Event (Group)

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

GAFUER 0 FRET EF R B -

(i) %382 {ciS50 HHFES 25 %7 IEiL i ar fadiE -
The sum of two numbers is 50, and their product is 25. q=
If the sum of their reciprocals is a, find the value of a .
(i) FERax+2y+1=02% 3x+by+5=03 fpLE > Kb ehig o
If the lines ax + 2y + 1 =0 and 3x + by + 5 = 0 are perpendicular, b=
find the value of 5.
(i) - 2= &252 5 f % 100/3cm? > £H % A 4 pem > £ p ihid o
The area of an equilateral triangle is 100 V3cem?. P =
If its perimeter is p cm, find the value of p.
(iv) 2xX-2x>+px+q v A x+2 g o Rg e o
If x3 — 2x? + px + q is divisible by x + 2, find the value of ¢ . q=
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Hong Kong Mathematics Olympiad (1989 —1990)
Final Event 6 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
FALELER 0 FRATET RE > LR

o (68° —65°). (32° +18°) o
(1) "F a= 2 2 2 2 ’.“f'\aETJI_E_O
(322 —32x18+182)- (682 + 68 65+ 652 ) a=
3 ae3) (293 3
Ifa= 5 (68 652 ) (322 +18 ) AL find the value of a.
(322 —32x18+182)- (682 + 68 65+ 652 )
(i) %= B:(a,b) > (10,—4)% (20,-3)& & » b eid o
If the 3 points (a, b), (10, —4) and (20, —3) are collinear, find the value of 5. b=
(i) % ez Pt7 A P 42 B s & B A° 0 Rk g o
If the acute angle formed by the hands of a clock at 4:15 is £°, find the value of £. k=
(iv) ®®*® > PO=10,RS=150585=20° % XY=d > $dxiE -
In the figure, PO = 10, RS =15, OS = 20. If XY =d, find the value of d. d=
R
)
X 15
10
Q Y S
(S 20 >
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Hong Kong Mathematics Olympiad (1989 —1990)
Final Event 7 (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

() 2BHEIBRLE6R
4 BHREFT Biex _5_13 C=
16 ]l}ﬁp%‘f\f'z:; IBF_E_ J‘Cfu9 ‘}\Cmm o

2 apples and 3 oranges cost 6 dollars.
4 apples and 7 oranges cost 13 dollars.

16 apples and 23 oranges cost C dollars. Find the value of C .

iy k= 20089+5SNO , he=2s kK -
2€0s0+3sin6

6c0s0+5sin0 K=
If K= - and tan 0 = 2, find the value of K.
2c0s0+3sin0d
A~B3355 310 0k e ¥ 214104 x 11 =2B8016 %9 ©
A, B are positive integers less than 10 such that 214104 x 11 =2B8016 x 9.
(i) R4 g o
Find the value of A4 . A=
(iv) H B o
Find the value of B. B=
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Hong Kong Mathematics Olympiad (1989 —1990)

Final Event 8 (Group)

Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
‘ff?hﬁf?‘ﬂlﬁ'ﬂg P ERprEFAE TV IAY

Btk EY 0 33 ASBACA2 K P A<B)it4d 1193 b ik

In the multiplication shown, the letters 4, B, C and K (4<B) represent different integers from 1 to 9.

() HA i o

Find the value of 4.

(i) B i -

Find the value of B.

(iii) & C g o

Find the value of C.

(iv) K eiE o

Find the value of K.

(7  KKK=Kx111 *)

(Hint: KKK = Kx111 .)

A C
x) B C
K K K
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Hong Kong Mathematics Olympiad (1989 —1990)
Final Event 9 (Group)

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

K{f?h%\i‘ﬂ]%ﬂg ’ g%}ﬁ%&i%g’j.TLi&ﬁgo

i) #S=ab-1+a-b>2% a=101>b=9> LS iE -
IfS=ab-1+a-band a=101, b =09, find the value of §. S=
o . Kooy
() #x=1989> % x—1= —» £ Knig -
99 _
.. K K=
Ifx= 1989 andx—-1= 99’ find the value of K.
(i) prq%2 rinT3EE 18 op+1~q-2 r+3 2 tcnT3HEI 190 i o
The average of p, g and ris 18. t=
The average of p +1,¢ — 2, r+ 3 and ¢ is 19. Find the value of ¢.
(iv) *Bl*r7 k=t XY Z 5 Flw2 25 QR ~ RP ~ PQI4p*» 3 P~ QO R. -
FZ20=d>XR=3>YP=12> /X=90°> $d enig o d=
In the figure, QR ,RP, PQare 3 arcs, centres at X, Y and Z respectively, touching one
anotherat P, Qand R. If ZQ=d, XR=3, YP=12, ZX=90°,
find the value of 4.
z
d P
Q 12
n
X 3 R Y
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Hong Kong Mathematics Olympiad (1989 —1990)
Final Event 10 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
GABUED  FERATET AL ELIARY

(i) FA4=1+2-3+4+5-6+7+8-9+...+97+98-99 £ 4 g -
[fA=1+2-3+4+5-6+7+8-9+ ... +97+98-99, find the value of 4. A=

(ii) # logio(k—1) —logio(k>* —5k+4)+1=0> f kg o
If logio(k— 1) —logio(k* — 5k +4) + 1 =0, find the value of k. =

—hnEAEY - gL x° m HAARN £2 {0k 2180°¢

One interior angle of a convex n-sided polygon is x°.

The sum of the remaining interior angles is 2180°.
(i) Fx g o

Find the value of x. X

(iv) Fneig o

Find the value of n. n=
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