Hong Kong Mathematics Olympiad (2021/22)
Individual Paper 1
3 zﬁﬁc%‘fﬁ% (2021/22)
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Unless otherwise stated, all answers should be given in exact numerals in their simplest form.
No approximation is accepted.

The diagrams are not necessarily drawn to scale.
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1. o and B are the real roots of the equation X2 —100x+k =0.1f o —7 = 30pB, find the value of k.

oa% BE>AE X2—100X+k=0 R 08 SUK % oa—7=30B > Fk thig o

2. In Figure 1, ACD is a triangle. B is a point on CD such that AB = AC = 2 and AD = 4. If
BC: BD =1: 3, find the length of CD.

A B - ¢ »4ACD ¥ - B = &3, -B & CD
BC:BD=1:3> £ CD ek o

- 8.0 AB = AC =2 % AD = 4o %
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3.

In Figure 2, ABCD is a rectangle. E is a point on AC such that AE = 25 and CE = 144.
If p=AD+DE+CD, find the value of p.

“B= ¥ »ABCD 4 - B3, o EX_AC } ch— Bhi¢ AE = 25% CE = 144 -

# p=AD+DE+CD > & p &g -

A B
25
E
144
D C
Figure 2
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Let x, y and z are non-zero numbers. If 2° =3Y =187, find the value of ﬁ
y(x-z

Xz

Koxe oy E oz RA R 2= 18k — L g
5y(x—2)

Let N =24x+216y, where both x and y are positive integers. If N is a cube number, find the minimum
value of X+ .
EN=24x+216y > H*¥ x 2 y325i P e F Nim 2> >8> RX+Yyd | @ -

John participated in a mathematics competition, in which one of the questions was to solve

ax+ by= -16
cxX + 20y =224
The correct answer to the question was x = 8 and y = —10. However, John copied a wrong value for ¢

and then gave an answer of x =12 and y =-13. Find the value of a®+b?+c? inthe original question.
TB g F o BE Y - EALR
ax+ by= -16

{cx+20y:—224

P et mE R i x=82 y=-10c EF ] Edsscendicie » BN E 2 x=122%2 y=-13° £ hiL

, Where a, b and ¢ are real numbers.
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10.

Given that 459+ x> =3Y , where both x and y are positive integers. Find the least value of y.

@ 450+4x3=3Y > H¥ x2 pIoin e Ryt o

In Figure 3, D is a point inside the quadrilateral ABCE such that AD//BC, ABLAD, CD1DE, CD = ED,
AD =4 cm and BC = 6 cm. If P cm? is the area of AADE, find the value of P .

“B=" > D 5w i#3, ABCE P ¢h— 2% 18 AD//BC > ABLAD > CD1DE > CD=ED > AD =4 cm
%2 BC=6cm - ¥ AADE & 4 5 Pcm? » R P ehig o

E

Figure 3
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ABCD is a cyclic quadrilateral with AB =7, BC =15, CD = 20 and DA = 24. Find the radius of the circle
ABCD.

ABCD & — B RIp 2w 835> 29 AB=7,BC=15 CD=20and DA =24 - +I[f]l ABCD sh2 j% o

Given that a’ +i2 =7,where a>0.1f b= a° +i5, find the value of b.
a a

1 . 1
éfz‘r'a2+—2=7 ’—ﬁ—\ﬂ a>0°%b:a5+ 5
a a
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13.

14.

15.

x, and x, are the real roots of the equation (log2x)(log3x) = a?, where « is a real number. Find the

value of X;X,.

X %* X, %42 (log2x)(log3x)=a’ h§ 42 » B¢ g % % o KX, eHiE o

A 7-digit number is formed by putting the numerals 0, 1, 2, 3, 4, 5, 6 together without repetition. If this
number is divisible by 55, find its largest possible value.

ddeF 00102°3°4°5:6 - @i EAFETHT e BB ET UL S5 % R
Y3 2 G

Given that a®* —b%Y =1672, where a, b, x and y are positive integers. Find the minimum value of
ax+hby.

¢4 a?Xp?Y=1672 H*¥ b x % y & E#ce £ oax+by | & o

Let a, b and c are non-zero digits. How many three digit numbers abc are there such that ab <bc <ca?

Ka b2 ci2“F8,F o3 5 ° Bz ixficabc? ¥ ab<bc<ca?

POQOR is an isosceles triangle with PO = PR = 17 and QR = 16. Denote the in-centre and the orthocentre
of POR by I and H respectively. Find the length of HI.

POREZ —BE"= 475> H? PO=PR=17and QR=16° %1 %2 H » %3z i PQOR chp < % &
oo F JH £ B eNiE o
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