Hong Kong Mathematics Olympiad (1986 — 1987)
Sample Event (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
FALELER 0 FRATET RE > LR

(i) FxX2-8x+26=(x+kP+a> Faig o

If x> — 8x + 26 = (x + k) + a, find the value of a. a=

(i) % sina®=cosbh° H ¥ 270<bh<360 > Fb i -
If sin a® = cos b°, where 270 < b < 360, find the value of 5. b=

(i) X1uSh M & — F e Va5t 30% £ Xphr 3% f 52 & & 58co

c =
X sold an article to Y for $4 at a loss of 30%.
If the cost price of the article for X is $c, find the value of ¢ .
(iv) ‘*HE@P ’Oél}fﬂ'UO%AACBZ%K LAOB=d° » £ d ehig - g
In the figure, O is the centre of the circle.
If ZACB = iio and ZAOB = d°, find the value of d .
C
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Hong Kong Mathematics Olympiad (1986 — 1987)
Final Event 1 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
GABUED  FERATET AL ELIARY

(i) FA=11+12+13+...+29> f 4 ehig o
IfA=11+12+ 13+ ... +29, find the value of 4. A=
(i) #sinA4°=cosB°> H ¥ 0<B<90> & B g o
If sin A° = cos B°, where 0 < B <90, find the value of B. B=
(i) "B ¥ > LPOQR=B°> LPRQ=50°° % ZOQSR=n° > Fn g o
In the given figure, ZPOR = B°, ZPRQ = 50°. If ZOSR = n°, find the value of n .
n_
Q
P R

P - B P v 1 > S
(v) & 1Zng+ 5 duggd- ﬁo%é’f'JSiI%&if“&if&ﬁaE v Fem enig o

n cards are marked from 1 to » and one is drawn at random. If the chance of it being a

multiple of 5 is 1 , find the value of m .
m
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Hong Kong Mathematics Olympiad (1986 — 1987)
Final Event 2 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
GABUED  FEAATET AL ELIARY

() FHM2 L5 r WA 36n frai o

The volume of a sphere with radius 7 is 367, find the value of 7. r=

() Fr+r>=4>2x>0> fxid o
If 7 + ' =4 and x > 0, find the value of x. ¥ =

(i) #a:b=5:4"b:c=3:x2 a:c=y:4> fymigo
In a:b=5:4,b:c=3:x and a:c=y:4,findthe valueof y. =

(iv) *#B¥ > AB 23%F2 B /= c APQ 2 RBQ % 3 & o ¥ ZPAB=35° /ZPQB=)° %
ZRPB=p° > Fp thig o

In the figure, AB is a diameter of the circle. APQ and RBQ are straight lines. P
If ZPAB =35°, ZPQOB = y° and ZRPB = p°, find the value of p.
R
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Hong Kong Mathematics Olympiad (1986 — 1987)
Final Event 3 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
GABUED  FERATET AL ELIARY

(1) AcBAr7 o Fex eniE o
In the figure, find the value of x .

x =
(i) P> Qz &&= i(a,2)% (x,—6) & PQ e ghz 4L % (18,h) » K a thig o
The coordinates of the points P and Q are (a, 2) and (x, —6) respectively. 4=
If the coordinates of the mid-point of PQ is (18, b), find the value of a.
(iii) FAM¥53% KR akmhd XA Y> ¥ 13533 K 2akmhd YiE Xo
FHIEERE S ckm/h FeHiE o .
A man travels from X to Y at a uniform speed of ¢ km/h and returns at a uniform speed
of 2a km/h. If his average speed is ¢ km/h, find the value of ¢ .
(iv) #1f)=2*+cy—1> FAf(4) zig o
If f(y) = 2y* + ¢y — 1, find the value of f(4) .
f(4)=
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Hong Kong Mathematics Olympiad (1986 — 1987)
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%}ﬁ%&i%g’j.TLi&ﬁgo

(i) FdMy=2x2—8x+a¥ x-hip*>r > Fahig o
If the curve y = 2x* — 8x + a touches the x-axis, find the value of a . a

(i) *F@B"® > 4B L#%M2 E /5« % AC=15BC=a % AB=b > £ b g o

In the figure, AB is a diameter of the circle. If AC =15, BC =a and AB = b, b=
find the value of 5.

(il) 2 X S5x+by+2=d (40,5 Fd g -
The line 5x + by + 2 = d passes through (40, 5). Find the value of d.

(v) X8d & - F &Y, @I 25%  F XM 7% h &2 A 58K K iiE o
X'sold an article to Y for $d ata profit of 2.5%. If the cost price of the article for X'is $K, | - _
find the value of K.

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\HKMO1987final.docx Final Events (Individual)



Hong Kong Mathematics Olympiad (1986 — 1987)
Final Event 5 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
GABUED  FERATET AL ELIARY

() ®x=1987 - ¥1087 = fa st -

a=
(#7+ 99x=100x—x)
Letx=19.87.If 19.87 :9%)’ find the value of a .
(Hint: 99x =100 x — x)
(i) # f(y)=4siny°> ¥ fla—18)=b> Kb i -
If f(y) = 4 sin y° and f(a — 18) = b, find the value of b . b=
(i) % J3 :2\/2_1+3 , e i .
bv7-v3 ¢ . =
If V3 =2m+3,ﬁnd the value of c.
bv7-v3 ¢

(iv) *®® > STERAp*» > P £ LMQOP=70°> LZOPT=c°% L/MRQ=d°> Fd nig »
In the figure, ST is a tangent to the circle at P. d=
If ZMQP =70°, ZQPT = c° and ZMRQ = d°, find the value of d.

S T
FOR OFFICIAL USE
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Hong Kong Mathematics Olympiad (1986 — 1987)
Sample Event (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
FALELER 0 FRATET RE > LR

(i) = 1004=35>-15%> F A4 eig o
If 1004 =35%- 152 find the value of 4.

(i) # A-1)0=278> £ BeiE o
If (4-1)%=275, find the value of B.

(iil) W=7 = k2 o8 C°0 R Chig o

In the given diagram, the sum of the three marked angles is C°. Find the value of C.

(iv) 28 x+2p+1=0 % 9x+Dy+1=0 3 4pL {7 > £ Dehig o
Ifthelines x+2y+1=0 and 9x+Dy+1=0 areparallel, find D.
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Hong Kong Mathematics Olympiad (1986 — 1987)
Final Event 6 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
FALELER 0 FRATET RE > LR

i) % a P 5x*-10x+20=0212 > 2 p=a?+p?> Fphig o
If a, B are the roots of x> — 10x + 20 = 0, and p = o> + B2, find the value of p. b=
(i) ~FZ472 % FipoEHafik/3 Rkehigo
The perimeter of an equilateral triangle is p. If its area is k3 , find the value of k. k=
(i) - & N2 5 - p & 5 140° f N ehfg o
Each interior angle of an N-sided regular polygon is 140°. Find the value of N. N=
(iv) = M=(10%2+10x1+12)(10%>-12)(10> - 10x1 + 12) » F M enig -
If M=(107+10x1+1%)(10> - 12)(10%> — 10x1 + 1?), find the value of M . M=
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Hong Kong Mathematics Olympiad (1986 — 1987)
Final Event 7 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
FALELER 0 FRATET RE > LR

(i) BTEZF= AP BES FAES 2 4E 5 4% K 4 hiE -
The acute angle formed by the hands of a clock at 3:30 p.m. is A°. A=
Find the value of 4.

(i) % tan(34+15)°=+B » £ B thig o
If tan(34 + 15)° =~/B , find the value of B. B=

(iii) % logiedB = Clogiol5 > # C ehig -
If logio4dB = Clogiol5, find the value of C. C=

The points (1, 3), (4, 9) and (2, D) are collinear. Find the value of D . D=
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Hong Kong Mathematics Olympiad (1986 — 1987)
Final Event 8 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
FALELER 0 FRATET RE > LR

() wa=2N0FAC0s0 6o ko4 i
3sin6 +coso 4=
If ZM and tan 0 =2, find the value of 4.
3sin6 +coso
S a3, 1 s
(i) #FX+==24>2 X’+—==B> KB
X X B=

If X+1 =24,and X +i3= B, find the value of B.
X X

(i) #7 NB o BE¥ B> cos’a—cosa=0>H7 0°<a<360° f N g o
There are exactly N values of a satisfying the equation cos® oo — cos o = 0, N=
where 0° <o <360°. Find the value of N.

(iv) PR%EI "5 NpLEHw P FpET P S KpLiEEH- 2P 10<K<20>
F K enig o K=
If the N day of May in a year is Thursday and the K ™ day of May in the same year is

Monday, where 10 < K <20, find the value of K.
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Hong Kong Mathematics Olympiad (1986 — 1987)

Final Event 9 (Group)

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

FALELER 0 FRATET RE > LR
EArr kY > AR FARAd 029027 B FH

In the given multiplication, different letters represent different integers ranging from 0 to 9.

() Fd i o

Find the value of 4 .

(i) &£B i o

Find the value of B .

(iii) & C g o

Find the value of C'.

(iv) D ehig o

Find the value of D .

A B C D

D C B 4
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Hong Kong Mathematics Olympiad (1986 — 1987)
Final Event 10 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
FAEHER 0 PR T AL DT AR -

(i) prq r% sz THH5 5
p\q\r\slAiingtégo_ﬁAéﬁon A:

The average of p,q,r and s 1is5.

The average of p,q,r,s and A4 is 8 .Findthe valueof 4.

() FEZ3x-2y+1=0% Ax+By+1=03 4p£2 > £ Bhig o
If the lines 3x — 2y + 1 = 0 and Ax + By + 1 = 0 are perpendicular, find the value of B .|B=

(i) # O -32+x—1rtx+1 @2 tbles 7+ £ C it -
When Cx® — 3x2+ x — 1 is divided by x + 1, the remainder is —7. Find the value of C. |C=

(ivy #P~Q i F#kit P+Q+PQ=90>2% D=P+Q > £Dhig -
(#H7T FNLELI+P+QO+ PO D=

If P,Q arepositive integers suchthat P+ Q+PQO=90 and D=P+Q,
find the value of D . (Hint: Factorise 1 + P+ Q + PQ)
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