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Instructions to Contestants:
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1.

The contest comprises a 3-hour written test.
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Questions are biIinguaI Answer all questions.

R H 3 - e H AR -

Put your answers on the answer sheet.
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The use of calculators is NOT allowed.
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Measuring instruments like rulers, compasses, etc. can be used.
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If x> +y° = 3961y where x > y >0, find the value of Xy . (1 mark)
1980 X—y
x4y =20 g s 50 0k 5 g (15)
1980 X—y
4 2
Let @« and b be the two roots of the equation x3—2022x%+2023=0. If
1 2 2 1 2 2
p=a+3a’b’® and g =b+3a’b?, find the value of (p+¢q)* +(p—¢q)°. (1 mark)
4 2 12
% oa-~b B x3-2022x3+2023=0 YR IR - & p=a+3a’h’ K
2 1 2 2
g=b+3a’b® > K (p+q)* +(p—¢q)® AVH - (1453)
How many pairs of positive integers (m,n) are there such that m’n =20%? (1 mark)
F 2/ VENERERL (m,n) JafE m*n =207 2 (143)
Given that 221=1124000727777] 680000 , where the box contains three
missing digits. Write down the missing digits from left to right. (1 mark)
EUAI 221=1124000727777]  ]680000 » H 22ty 72 7 = (8% - ik
EEARHE A EZEET - (143)

One edge of a triangular pyramid has length 6 while every other edge has length 5.
Find the volume of the pyramid. (1 mark)

FoAiERe R RE R 6 0 HERSRIVRE Ry 5 - SREERRAVAGTT - (153)

Let P, O, R be distinct digits. A positive integer # is equal to IPOR in base 8 and

RPQ in base 11. Find the value of n in base 10. (1 mark)
2P~ O~ R B RERET - FIERE o 1) UEHIFR Ry IPOR » +—#EfIFR
Ry RPQ - K ntfE » BELIHERIFR - (153)

A special calculator contains a red button, which counts the number of even digits

of an integer. For instance, when the screen shows 2022, pressing the red button

gives 4 since all 4 digits of 2022 are even. Someone inputs a positive integer z into

the calculator and keeps pressing the red button until 0 is displayed on the screen.

If 0 is displayed after the red button has been pressed four times, find the smallest

possible value of n. (1 mark)
—ECREAIAYE T R — (B4l i - A s R R A & D (EE S

B - e BEUT 2022 0 At AL AT EE] 4 (R 2022 Y 4 {E#

PR EED - FALERT R R A —(EIERE n - RIS MALOH

HE&R LER 0 Rk - SALEOIEgds 7 IRg SR EBUR 00 5K n iV
/INHTBE(H - (153)
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Find the largest real root of the equation 2x° +6x+9 = 7x/2x+3.
SKITHZ 2% +6x+9 =Txv2x+3 HIRREIR -

ABCD 1is a square with side length 1. P and Q are points on AB and BC

respectively such that BP = BQ :L. N is the foot of perpendicular from B to

NG

CP. Find NQ*.
ABCD BERFy 1 NIETE - P Al O 77hlE AB Ml BC LHYE: » 5
BP=BQ = L. NZEBF| CPHITER - 5k NO* -

ND)

In AABC, D, E, F are points on BC, CA and AB respectively such that the line
segments AD, BE and CF meet at G. If the lengths of DG, EG, BG, AG and CF are
1,2, 3,4, 5 respectively, find the area of AABC.

1F AABCtf > D~ E~ F57HIE& BC ~ CA R AB Y%L - (H1543E% AD ~ BE Hl
CFHHZIN G % DG~EG-~BG~AG~ CFEESRIBE 123453k
AABC Y EiFE °

1-22xy

2 .
X

If x> —y* = é and x # 0, find the greatest possible value of

17229 o hmThEf -

X

%xZ—ﬁ:zlz CH ox20 R

Let a, b, ¢ be the three roots of the equation 6x° +5x*+4x+3=0 and
S =a"+b" +c". Find the value of S, +S,+S, +---.

Zroa~bc BHE 6X+5x +4x+3=0 (W= > H S, =a"+b"+c" - 3k
Sy +S +8, +--- HIH

There are 50 rods of lengths 1, 3, 5, 7, ..., 99. How many ways are there to pick
three of these rods to form a triangle?

WA SOMRRE IR 1357~ 99 HylE - AV > 52/ VHET7EA L
e E=MRELHR = A ?

A ‘palindrome’ is a positive integer which reads the same from left to right as from
right to left, such as 12321 and 259952. Someone wrote down a five-digit
palindrome m and then removed a digit of m to obtain a four-digit positive integer
n (that does not start with 0). How many possible values of # are there?

TECE ERAEZRGNRA ZELAFIHEREEE > Flan 12321 1
259952 « FNE T T —(ELALECCE m > 28R m (Y Efh—r8s - fEi
BRIV IR R n (HFEARZ0) © A8 - n F 2/ D EARRY A REHE ?

(1 mark)
(153)

(1 mark)

(153)

(1 mark)

(153)

(2 marks)

(253)

(2 marks)

(253)
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(253)

(2 marks)

(253)
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Someone obtained a positive integer n by concatenating the positive integers from
1 to 100000 in order, i.e. n =123456789101112...9999899999100000. How many
times does ‘2022’ appear as consecutive digits of n?

HAJEIEREE 1 & 100000 JFE 7 2 BEFEA > PEm 52— (E EREE n > Bl
n=123456789101112...9999899999100000 ° HEMEE - 2022 ; LAVUfr #LEEF

HYZEREAE n IR T 2/ bR ?

ABCD is a parallelogram with ZB acute. A circle is tangent to BC, CD and DA.
The circle intersects AC at M and N, where M is closer to A than N. If AM =9,
MN =16 and NC =2, find the area of ABCD.

ABCD - VATVUET » H B 28if - FIEEL BC ~ CD 1 DA Y] » HEL AC
FEACHY MAIN > For MG NSEIT A - 35 AM =9 ~ MN =16 } NC=2 > K
ABCD & -

There are four positive integers. By computing the H.C.F. of two of them at a time,
one gets six different values 1, 2, 3, 4, 5, k. Find the smallest possible value of .

A VAE R - FICER PR EE R HEE AR AN - SRR EA
EIEYE © 1~2~3~4~5 k- K k#YR/Na]REE -

At a party there are 1234 participants, and each of them has shaken hands with
exactly 137 other participants. It is known that no three participants have shaken
hands with each other. Furthermore, for any two participants 4 and B who have not
shaken hands with each other, there must be exactly k£ other participants who have
shaken hands with both 4 and B, where £ is a fixed constant. Find the value of £.

1234 A\SN—2FE - BT By 137 L EMSEET - HETE
A ANGEGHET - [ EMESinE 4 N B AEGEMET > AlnER
s kS HMSIER AN B hART - Hif kZEEAVEE - K EHIE -

In AABC, AB < AC . The internal bisector of ZBAC meets BC at D, while the
external bisector of ZBAC meets CB produced at E. If EB =2022 and the lengths
of BD and DC are integers, how many possible lengths of BD are there?

fE AABC 1 > AB< AC ° ZBAC HYNFAV-I34R2C BC [ D > HANENF 4R Al
Ed CB HYRELRSCH: E - %5 EB=2022 - H BD Ml DC WYRJEH Ry#E%E > HI] BD
R EH %/ EARIRY R RE(E ?

Let ABCD be a cyclic quadrilateral and £ be the intersection of AC and BD. P
and Q are two points on AC such that the points 4, E, O, P, C lie on the same
straight line in this order, and that BP bisects LABC whereas DQ bisects
ZADC . If AE=4, EQ=2 and QP =3, find the length of PC.

St ABCD B[EIPHEITER, o E F AC FI BDHISSE:  PRIQ R AC FHIRTE: -
[F{38E A~ E~ O~ P~ C #ILIEFR—F% - B BP4) ZABC F.DQ 45
ZADC - 3 AE=4 ~ EQ=2 J% OP=3 >3k PC WIESE -

End of Paper
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