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1. The contest comprises a 3-hour written test.
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2. Questions are bilingual. Answer all questions.
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3. Put your answers on the answer sheet.
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4. The use of calculators is NOT allowed.
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5. Measuring instruments like rulers, compasses, etc. can be used.
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100 students, numbered 1 to 100, are divided into 20 groups, each with 5 students.
The student with the largest number in each group becomes the group leader. What
is the maximum number of group leaders whose number is prime? (1 mark)

BA 100 2824 MRS 1 & 100 - A g 20 4H > &4H 5
A EPESRRRHVEAE R AR - A SRR EBIHERZARA? (1)

Let n be a three-digit number which is divisible by the product of its digits. Find

the greatest possible value of n. (1 mark)
N B =8 15 n m g H OV 2 FEEEER o K n BB R TTREE - (143)
a b a? b? .
Let a and b be non-zero real numbers such that —+—=5 and F+Z =12. Find
a
1 1
the value of —+=. (1 mark)
a b
N s b a’> b’ . .11
2ras b BT %+5=5 Fi S+ — =12 BT - ok ~ s (A - (143)

Three students each randomly chooses a prime number less than 100, and then the
teacher multiplies the three chosen primes together. What is the probability that the

product obtained by the teacher is divisible by 20217 (1 mark)
=R R AR —(E/ VY 100 AYE R > 212 ETEE = (EE RO -
LR SATTRE 0 #; 2021 BEpRIHERE /) 2 (153)

Ann, Ben and Cat join a game as a team. Each of them has to independently
answer 2021 yes-no questions (the questions are the same for everyone), in each of
which either 'yes' or 'no' must be chosen. After that, the answers of Ann and Ben
are compared and the number of questions in which they chose the same answer is
recorded. The same is done for Ann's and Cat's answers, as well as for Ben's and
Cat's answers. The score of the team in the game is the largest number recorded.
Find the minimum possible score of the team in the game. (1 mark)

o~ 2~ A= NEBERSII— @S - iM% 8% 2021 EEIFE (B AR
ERESTHED - EhEEAERE TR T E ) o ZRIEER - 228
EFRIEC RS TAHEEFAEE > HEF - A AEEBGCe: - TR
2~ R AERIGGECE: - sesk P S REY — (@B R BULAE BB F S5 - K
P E TR, PSR N T RE(E (153)

Let G be the centroid of AABC. If the distance from G to the sides AB, BC and CA

are 20, 12 and 15 respectively, find the length of BG. (1 mark)
&% G Fy AABC HYE(» - 75 G F[E AB -~ BC H1 CA 1JiEREST B/ 20 ~ 12 K1

15 » 3k BG Y[ - (153)



10.

11.

12.

Find the sum of all real roots of the equation (2 ¥/x+1-1)*+(2 ¥x+1-3)* =16.
KR (2 Ux+1-1)" + (2 ¥x+1-3)" =16 MATEEI A -

Let n be a positive integer not exceeding 2021. If each of n, n+1 and n+2 can be
expressed as the sum of two (possibly the same) non-negative integral powers of 2,
find the sum of all possible values of n.

i N Ry AikEE 2021 HYIEREEL » 25 n > n+1 F0 n+2 MR FoRpkpd(E (A LA
[5]) 2 WYIRE BT 2 > K n YFTA AR fE 2 A -

In a bag there are 2021 balls, numbered 1 to 2021. Two balls are drawn from the
bag at random. What is the probability that the ratio of the numbers of the two balls
drawn is an integral power of 2?

HASFpE 2021 {ERIGRSE R 1 2 2021 AYBR o BRIELS T HhBE it wi{E
BR - AIER4mER 2 L By 2 BUF RO R %70 2

A teacher wants to set some questions for a test on addition. Each question must
involve adding a pair of two-digit positive integers (possibly the same), and no
carry may be involved in the process. The answer must also be a two-digit number.
How many different questions can the teacher set? (The result of swapping the
order of two different numbers is regarded to be a different question, e.g. 12+ 34
and 34+12 are regarded as two questions.)

E AR By — N2 IR - 0N E S T W9 ir (R 28 (m] DAAETE])
TR0 - & P AREES AL - %?% \M\ZE%WYZ%& o BRI A HEE 25/ DB [E
YRR 7 (FERE A ERREN R B EGE A AE-EE - fla 12+34 F1
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2021 2021

Suppose (21x+ 20y) +484x+ 440y = 0 for some non-zero real numbers x

andy. Find 2.
y

SEX Y BTHE (21X +20y) P 4 X 4 484x+ 440y = 0 (IR - ok § .

OABC is a trapezium with OC // AB and ZAOB = 37°. Furthermore, A, B, C all lie
on the circumference of a circle centred at O. The perpendicular bisector of OC
meets AC at D. If ZABD = x°, find x.

OABC 247 » Hth OC // AB » H ZAOB = 37° o [I:4h s A ~ B ~ C AT —(H
L O BELLHEIRYERE L - OC Ay H /7438 AC AZHY D - 35 ZABD = x° >
Kxoe

(1 mark)
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(153)

(1 mark)

(153)
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(153)

(2 marks)

(257)

(2 marks)

(253)



13. Find the smallest positive integer n such that the last four digits of n® (from left to
right) are 2, 0, 2 and 1. (2 marks)

K/ NTIERER n » 515 n® BIEARIUr T (I8 84A) F2-0-2R11  (243)

14. There are 21 students in a class, numbered 1 to 21. In each lesson, three students
are responsible for preparing notes, and among them the one whose number is in
the middle will give a presentation to the class. At the end of the academic year, it
was found that for any three students, they have been preparing notes together
exactly once. What will be the sum if we add up the number of the student giving
presentation in each lesson? (2 marks)

FILA 21 24 MRSt AR 1 2 21 - FERIGHHEP =848
HAEMEL - ARE-NETESRIHETH— AR TR RS - 245
BEK - R TPE =R SR —REFERERL - BRITEE
SR A H SR ARVESEIEEA - FriervAE S/ 7 (257)

15. There are some proper fractions with the following properties: the numerator and
denominator are two-digit positive integers with exactly one digit in common, and

this common digit is non-zero. When this common digit is removed the result is

equal to the original fraction in lowest term (an example is g_)g_)%)' Find

the sum of all such fractions. (2 marks)
FHEESEOR e LU MR ¢ T RS E R AL R - B A —(E

FEHVET > MEELFERFAENRE - EEEHEEBFHEMERE - Frieass

F-2 R B E R ERAP R (Fl g — % —>% ) o KFTAEERERY Y

Bz - (2493)

16. How many of the first 2021 positive integers can be expressed in the form

a®+Db®+c®—3abc where a, b, ¢ are non-negative integers? (2 marks)
e 2021 (EEEE > B/ 0E R a® +b’+c® —3abe Y » H a-
b~ c RIEREEE ? (257)

17*. In AABC, ZBAC = 60° and M is a point on BC. I" is the inscribed circle of AABC
which touches sides BC, CA and AB at D, E and F respectively. AM meets I" at P
and Q with AP < AQ. If AE=4, EC=2 and AP =QM, find the length of AM. (2 marks)

£ AABC 1 » ZBAC = 60° » H M % BC Liy—%: - T' s AABCIYNIE > £
2 BC~ CA F1 AB 7IfHYJ® D~ E Ml F o AM B I' fH505Y P AT Q » Hrfr
AP<AQ - # AE=4 - EC=2 F; AP=QM - 3K AM £ - (253)

*This question was cancelled in the contest due to a misprint in the original question paper.
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18. Ann and Ben play a game as follows. Ann starts by constructing an acute-angled
AA,B,C, which is not equilateral and in which every interior angle (when
measured in degrees) is an integer. For each AA B,C, constructed by one player,
the other player subsequently constructs AA, ,B, ,C. ., such that A , is the foot of
perpendicular from A, to B,C., and with B, and C_,, defined analogously. The
game comes to an end when a AA B,C, constructed is not acute, and the player
who constructs such a triangle can get k points while the other player gets —k
points. Assume that Ann is clever so she can construct AA,B,C, in a way that

maximises her score in the game. Find the greatest possible value of ZA,. (2 marks)

s S EFTLUTNESY - FLREE—(EIEF BRI A AABC, » HhEE
A (BT BB ) HRRE - IR > FESAREE AABC, &0 5
— ANBERIRE(E AAB..C,. o (55 A & A 21 BC, HYEERE » ifi B, I
Cou IRLAFIB T AES - EFHNBIEH—(EIERA AABC, RAFSH{HLEH -
MslEE=AHIAAE k 77 S5— ARG -k 77 - B EIRHAY > i
difE(E AABC, R iR H O o] AR E HUfS-fe s Y 7 8L - oK ZA, HUE:
KHAREE - (253)
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19. For positive integer n, let f(n) denote the number of ways of expressing n as the
sum of the squares of two non-negative integers (without considering the order of
the two numbers). For example, we have f(25)=2 since there are only two ways
of writing 25 as the sum of two squares, namely, 0> +5% and 3*+4°. Find the
value of f(3)+ f(6)+ f(9)+---+ (2022). (2 marks)
HRIERE no 3¢ f(n) TR n B EIEREECE TR TERE (F
FRWEIRE) o Flan £(25)=2 » WhHA 0°+5° fl 3 +4° WiE/77A
25 F IR BRI - 5K F(3)+ f(6)+ F(9)+---+ f(2022) HY(H - (273)

20. In AABC, AB =15 and AC =13. DEFG is a square such that D is on AC, F is on
AB and G is the mid-point of BC. If AD=11 and AF >FB, find the area of
DEFG. (2 marks)
7. AABC 1 » AB=15 Jfij AC =13 - DEFG ZIF/7JF » Hrh D firiA AC k- F
fuis AB > H G & BC WYL - 35 AD=11 H AF >FB - 3k DEFG 1JiH
A e (273)

End of Paper
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