Hong Kong Mathematics Olympiad (1985 —1986)
Sample Event (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
FALELER 0 FRATET RE > LR

() BT d2fel a0 fa g o
In the given figure, the sum of the four marked angles is a°. Find the value of a .

1N}
Il

(i) - bhFA2Z P Eqci a® b eniE o
The sum of the interior angles of a regular h-sided polygon is a°. b=
Find the value of 5.

(i) % 55=3207 % ¢ thig -
If b°=32¢, find the value of c.

C =
(iv) % c=logsd  Fdeig -
If ¢ = logas d, find the value of d. 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\HKMO1986final.docx Final Events (Individual Sample)



Hong Kong Mathematics Olympiad (1985 —1986)
Final Event 1 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
GABUED  FERATET AL ELIARY

() CH@erT el LT 18cem o Flw 3 O«

. T . N
%’LAOB=§’_F%”%\APBiTE;aancm’:]"\amlgo a=

The given figure shows a circle of radius 18 cm, centre O.

If ZAOB 22 and the length of arc APB is ar cm, find the value of a .

B

(i) 3 E:; 2xX2—ax+4<0 2§25 1<x<b> Fbeig o
If the solution of the inequality 2x> — ax +4 <0 is 1 <x < b, find the value of 5 . ,
(i) # bQ2x—5)+x+3=5x—c fceig o
If b(2x —5) + x + 3 = 5x — ¢, find the value of c¢. o=
(iv) i (2,6) 2 (5,¢) 22 B B2 x-phip 2 3(d, 0) o K d enig o
The line through (2, 6) and (5, ¢) cuts the x-axis at (d, 0). Find the value of d . g
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Hong Kong Mathematics Olympiad (1985 —1986)
Final Event 2 (Individual)
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

() £ 4 32 —4x+%—0 $ #1425 R henig

If the equation 3x? — 4x +2 = 0 has equal roots, find the value of 4.

() H-FHLMZ BH4&- B 2XMEEZRARZ A RAHFEE AL LG
Fk eig o k=

If the height of a cylinder is doubled and the new radius is 4 times the original, then the

new volume is & times the original. Find the value of £.

(iii) & logi0210 + logiok — 1l0og1056 + logi040 — logi0120 + log1025 =p > F p g -
If logi0210 + logiok —10g1056 + log1040 — logi0120 + log1025 = p,
find the value of p.

w COSA_O g
tanA 15

P

5

If sinA4 _P and —— CosA_4a , find the value of ¢ .
5 tanA 15

(iv) # sind=
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Hong Kong Mathematics Olympiad (1985 —1986)
Final Event 3 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
GABUED  FERATET AL ELIARY

(i) H2ch- FBELI2Z D Faorddstr « L0 FELSm> fm i o
' E(9) 6000 4000 2500 m=
A1 A #k 5 15 80
The monthly salaries of 100 employees in a company are as shown:
Salaries ($) 6000 4000 2500
No. of employees 5 15 80
If the mean salary is $m, find the value of m .
(i) % 8sin*(m+ 10)°+ 12 cos’(m +25)°=x > Fx enig o
If 8 sin’(m + 10)° + 12 cos’(m + 25)° = x, find the value of x. ¥ =
(iii) 4cB®l#77r > AP/ CR//BQ > AC=x>CB=12>AP=10>BQ=15% CR=y-
Feyenig o
In the figure, AP // CR// BQ, AC=x,CB=12,AP =10, BQ =15 and CR=y.
Find the value of y.
B
12
C
X
A 15
\
10 yﬁ\
P R Q
(iv) E&(a, b,c)(p,q,r)=ap+bg+cr> B2 ? a~b~c~p~qg~r > F#k-
%(3543 S)O}a _2a 1)=I’l ’ T\n gf’lf'é_'_ ° n=
Define (a, b, ¢)(p,q,r)=ap + bg + cr ,where a, b, c, p, q, r are real numbers.
If (3,4,5-(,-2,1)=n,find the value of n.
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Hong Kong Mathematics Olympiad (1985 —1986)
Final Event 4 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
FALLRER o BRI T G 2R

1=1" 1=1°
- 1+3=2° ik . 1+3=2° n=
I - tisknownthat 19,3, 5_3
1+3+5+7 =42 1+3+5+7 =42

E 143 +5+-+n=20%> fneniE o If1+34+5+---+ n =202 find the value of n.
(i) FEEx+2y=3% nx+tmy=4TF > fmehig o

Ifthelines x+2y=3 and nx+my=4 are parallel, find the value of m .

m =

(i) #d FclImpd- BiF a5 - FFHRP N2 P E05 4P KT i m

2 Flgeend R 5 3—p9]‘\pm: =

If a number is selected from the whole numbers 1 to m, and if each number has an equal

chance of being selected, the probability that the number is a factor of m is 3—% , find

the value of p.
(v) F-aima@EF pkmhd 7HiFFHE > kB h RKEARME S 3kmh#H 7% Foo

Ehw S fg2 T g %L 24 km/h » F g ehiE o 9=

q
Aboy walks from home to school at a speed of p km/h and returns home along the same
route at a speed of 3 km/h.
. . 24

If the average speed for the double journey is F km/h, find the value of ¢ .
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Hong Kong Mathematics Olympiad (1985 —1986)
Final Event 5 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
FALELER 0 FRATET RE > LR

. a

(1) Frdfis- 5 0 FHEs B2 RS G = Fq ehig
a =

A die is rolled. If the probability of getting a prime number is —,
find the value of a.

(i) 4cBl#r7 x=a°>y=44°>2=52°%2 w=p° L henig o
In the figure, x = a°, y = 44°,z = 52° and w = b°. Find the value of 5. b=

Y

(iiiy A°B A H4pgebkme REK A 11g F Tkmh i E & A Bis » &2 b O
K BEUEFS5kmhiEBES AL AW o Fa A3 p | FFispd > fpaiE- p=
A, B are two towns b km apart. Peter cycles at a speed of 7 km/h from A4 to B and at the

same time John cycles from B to 4 at a speed of 5 km/h.

If they meet after p hours, find the value of p.

(iv) — #4882 K3 =43 HBE LB 5 3cmopem %2 Scme Fi% 440482 F 3 48
FiEx i gem 2 12ecm’ > fg hig o

The base of a pyramid is a triangle with sides 3 cm, p cm and 5 cm. If the height and

volume of the pyramid are ¢ cm and 12 ¢cm?® respectively, find the value of ¢ .
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Hong Kong Mathematics Olympiad (1985 —1986)
Sample Event (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
FALELER 0 FRATET RE > LR

(i) %382 {ciS50 HHFES 25 %7 IEiL i ar fadiE -
The sum of two numbers is 50, and their product is 25.
If the sum of their reciprocals is a, find the value of a .

(i) PEEax+2y+1=02% 3x+by+5=03 gLz > Rb g
Ifthelines ax+2y+1=0and 3x+by+5=0 are perpendicular, b=
find the value of 5.

(i) - 2= 472 & # 5 100/3cm? - 2 % % % pem s K p i -
The area of an equilateral triangle is 1003 cm?. If its perimeter is p cm, p=
find the value of p.

(iv) =X -2x*+px+qg v ik x+2 g“,f v Fg eiE o
If x3 — 2x? + px + q is divisible by x + 2, find the value of ¢ .

q =
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Hong Kong Mathematics Olympiad (1985 —1986)
Final Event 6 (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

(1) % 12345%x6789 =ax10P > H? p Z @ B> ¥ 1<a<10> fp enig -
If 12345x6789 =ax10? where p isapositive integerand 1<a<10, _
P
find the value of p.
(i) % p.g)~(5,3) 2 (1,-1) £8  fq i -
If (p,q9),(5,3) and (1,-1) are collinear, find the value of g¢. q=
Py R - 7 ~ [ A
(i) * tan O = i 90°<B9<180° 2 100cosO=r> Freig o
p=
If tan© =_2—Z, 90°<0<180° and 100 cos 6 =r, find the value of r.
(V) x~y~z2Z T35%c: 10eox~y ~z 12 T5B%c: 12 & ¢t enig -
The average of x, y, zis 10 . The average of x, y, z, tis 12 . Find the value of ¢. =
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Hong Kong Mathematics Olympiad (1985 —1986)
Final Event 7 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.

GAFUER 0 FRET EF R B -

(i) AeBlHr7 0 kXL A~B~CERlw29% OR~RP~PO4*>** R~P~Q -

#AR=r > RB=6>0C=4>/£4=90°> Frehig o r=

In the figure, OR, RP, PQ are 3 arcs, centres at A, B, C respectively, touching one another
atR,P,Q.IfAR=r ,RB=6,0C=4, Z4=90°, find the value of r.

C

AT R

(i) M-~Nixk=x3i (3,2) 2 (9,5 % P(s,t) % MN + - 2% MP:PN=4:r>
Fs i o
M, N are the points (3, 2) and (9, 5) respectively. If P(s, ) is a point on MN such that s
MP : PN =4:r, find the value of =s.

(i) ¥*+10x+t=(x+a)i+k> B¢ tra ki ¥#k RadiE-
x2+ 10x + t= (x + a)* + k, where ¢, a, k are constants. Find the value of a . a=

(iv) £ P2=240+9 > fp g o

If 97*2=240+ 97, find the value of p . p=
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Hong Kong Mathematics Olympiad (1985 —1986)
Final Event 8 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
GABUED  FERATET AL ELIARY

AT T RER A RFARATRE24-56-7-8~92.7 F F#co
In the given multiplication, different letters represent different integers whose possible values are
2,4,5,6,7,8,09.
1 A B C D E
X 3
A B C D E 1

(i) KA o
Find the value of 4. A=
(i) FBeE o
Find the value of B. B=
(i) & CehiE o
Find the value of C. C=
(iv) D enig o
Find the value of D . D=
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Hong Kong Mathematics Olympiad (1985 —1986)
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%jﬁ%&i%g’j‘]ﬁTLiﬁﬁgo

(i)

TS BHE ESI3 3 BHfrd Bk ES8 37 B {45 B % BSC -

F C i o

7 oranges and 5 apples cost $13. 3 oranges and 4 apples cost $8. 37 oranges and 45 apples
cost $C. Find the value of C.

(i)  #2(sin20—1)2sin20—1)=0> H ¥ 0°<0<360°+ £+ n BT - fn chig -

There are exactly n values of 0 satisfying the equation (sin? 0 —1)(2 sin?> 0 —1)= 0, where
0° <0 <360°. Find the value of n.

(i) £ S=ab+a-b-1% a=101>b=49 £ShiE o

If S=ab+a-b—-1anda=101, =49, find the value of S.

(iv) £ (13,5) & (5,-10) & BL2 jEdp 5 d > R d i -

If d is the distance between the points (13, 5) and (5, —10), find the value of d .

d=
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Hong Kong Mathematics Olympiad (1985 —1986)
Final Event 10 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.

GAFUER 0 FRET EF R B DA -

i) #b+tc=3>cta=6>a+tb=7>2F P=abc > F Pig -
If b+c=3,c+a=6,a+b=7andP =abc, find the value of P. P=

(i) AABC 2z @ % AL~BM~CN 123 G o
F AABC 2% # % 54 cm? » AANG 2.6 # 5 xcem? » fx e0ig o y=
The medians AL, BM, CN of AABC meet at G.
If the area of AABC is 54 cm? and the area of AANG is x cm?. Find the value of x .

A
N M
B 3 C
i) # k=—SNO¥5COSY L he=3 . ki .
2sin0 +coso _
3sin®+5co0s0 k=
If k=———— and tan 6 =3, find the value of £.
2sin0+coso
} . 1 1 1 1 s o s
(1V) + S:(l—?)(l—s—z](l—g](l_ﬁj ’ -JL\S EVlE o© S:

If S =[1—i2j[1—%)(1—i2)---(1—i2) , find the value of .
2 3 4 10
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