Counting (HKMO Classified Questions by topics)

1982 FI2.3

~ B AIEA RS v B AR S - f e ek R R B
F- %G 5O RS C?

If ¢ signals can be made with 4 flags of different colours by raising at least one of
the flags, without considering the arrangement of colours, find the value of ¢ .
1984 FG6.3
FEZTHISP APz o0&
Fr g o

If the 15" day of March in a year is Wednesday and the 7 day of March in the
same year is Friday, where 18 <r <26, find the value of .

1985 FSG.2

FH o0 B TEE 19 fn i

Ifthe »™ prime numberis 19, find the value of #.

1985 FG9.3
FREIPFIPSEHT P RET
He 15<n<25> fnehid o

If the 3™ day of May in a year is Friday and the n™ day of May in the same year
is Monday, where 15 <n <25, find the value of .

1987 FG8.4
FREEIDESPEEYr > PR ET VP HKP AEDH- o HP 10<K<20>
If the 5™ 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.

1988 FG10.2

FEI VR I8P AEYT ok ET P R APAEDH - P 20<k<26-

The 18" day of May in a year is Friday. The " day of May in the same year is
Tuesday, where 20 < k < 26. Find the value of k.

1989 FI5.4

FEZTS 2P EEYT R EZY R AP AEHZ 2 20<k<250

If the 12" day of March in a year is Friday. The ™ day of March in the same year
is Wednesday, where 20 < k <25, find the value of k.

1989 FSG.3

% 9 B F#ci_po Fpid o The 9" prime number is p. Find the value of p .

PR rp AT P 18<r<26>

I

"% np hEE-
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1990 FI5.3
FEIPHSPLAEDT Ak E
Fehig o
If the 5™ day of May in a year is Friday and the ¢ day of May in the same year is
Tuesday, where 16 < ¢ < 24, find the value of c.
1990 FI5.4
23 % d B F#c o & deniE o 23 is the d™ prime number. Find the value of d.
1993 HG4

b TG

TR P SEHC- P 16<c<24>

=g

4+

220 FER A FFRTGLRBBRE ?

What is the maximum number of regions produced by drawing 20 straight lines
on a plane?
1994 HG6

W- &3 n #E23 0 foni

There are n rectangles in figure 1. Find the value of n.

1994 F15.4
LIHRME L S H i S B o - p M g RE s a2
B i -2 @e L DenlE > Jikd PRI Q2 BEIEM -

Fifteen square tiles with side 5 units long are p
arranged as shown. An ant walks along the edges of
the tiles, always keeping a black tile on its left. Find
the shortest distance D that the ant would walk in
going from P to Q.

Q
1994 FG8.3-4

P12 3 4ze BEcF o A F BEFHVEFRY > BV BN - 2 4
e R

G83 £ ¥ a4 #ceniBHcc g o

G8.4 #rle = cnd e fod e o

From the digits 1, 2, 3, 4, when each digit can be used repeatedly, 4-digit numbers
are formed. Find the values of

G8.3 ¢, the number of 4-digit numbers that can be formed.

G8.4 d, the sum of all these 4-digit numbers.
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1995 HGY
B¢ - B 3x3 ¢hr =) REY = &2/ 508 -

In the figure, find the total number of triangles in the 3x3

square.

1995 FG8

bt gE L Ixb R A Leh

EEE -2 S8/ R A AR R |
B(FeFHp e Bap)e (doFlT)

Rectangles of length ¢ and breadth b where ¢, b are positive l=b=3

integers, are drawn on square grid paper. For each of these V=2

rectangles, a diagonal is drawn and the number of vertices V
intersected (excluding the two end points) is counted (see figure).
G8.1 §/=6>b=4 pF> £ Vinig o
Find the value of V, when ¢ =6, b = 4.
G82%(=5>b=3 pF> £ Veig o
Find the value of V, when ¢/ =5, b = 3.
G83 /=122 1<b<12pF > Rt V=0 b2 Bhreo
When /=12 and 1 <b < 12, find r, the number of different values of b that

makes V'=07?
G84 ¥ /(=108 b=T2pF » £ Virig o

Find the value of V, when ¢/ = 108, b = 72.

1996 HI7
FLEFTEHEY T 4,567,89 ¢ T ed s 0B 3 mHk?
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1996 HG7

BePEB >0 E i 1Hiz LB 75 7 e
SRR AL CE S ENESE EB L

In the figure, the side of each smaller square is 1 unit long.
Find the sum of the area of all possible rectangles (squares
included) that can be formed in the figure.

1996 FIS.1
ATHd AT D X

Ka i o A B—=C =—/xXp
From the following figure, determine the \___’/ 4
number of routes @ from A to D .

1997 HI8

5314 6 EA o B FA ENFTY B L 8- RF L

Fiz231E 4 F o bl e
There are 6 students in a class. Everyone sends one Christmas card to each of the
rest of the class. Find the total number of cards sent out by the class.

1998 HGY

%I »ABCD 51 >3- B E~F~G-H ~ % 5:i# AB~ 4 H D
BC~CD DAz ¥ 8> £B*® 2 &= &3,q58p -

In figure 5, ABCD is a square and points E, F, G, H are the B
mid-points of sides AB, BC, CD, DA respectively,

find the number of right-angled triangles in the figure.

B (04

F
1998 FI5.4

FOEI B3I BRE» -0 Kb > P v Pk ;S giE i d RdaE e
If 6 straight lines and 3 circles are drawn on a paper, and d is the largest numbers
of points of intersection, find the value of d .

1999 HIS

w0 3 10° 2/ 5 BEE s #E 0 Pl 217

How many integers 7 are there between 0 and 10°, such that the unit digit of n° is 1?
2000 HI3

FHEF 0~ 1~ 2~ 5 FES S BRARS %”,fﬁ‘li 8 ?
(FHFATEHFRY o)

Using digits 0, 1, 2, and 5, how many 3-digit numbers can be formed, which are

How many 3-digit numbers can be made from the figures 4, 5, 6, 7, 8, 9 when (djvisible by 5? (If no digit may be repeated.)

repetitions are allowed?
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2000 F11.3

R LR ER LR VY s T AR

In the first quadrant of the rectangular co-ordinate plane, all integral points are
numbered as follows,

point (0, 0) is numbered as 1, 2 (0,0) % % 1 5 » 4

point (1, 0) is numbered as 2, g (1,0) % % 2 %>

point (1, 1) is numbered as 3, 2 (1,1) % % 3 %% > ‘E’“ """" >

point (0, 1) is numbered as 4, & (0,1) % % 4 % > R

point (0, 2) is numbered as 5, B (0,2) = % 5% > + 14

point (1, 2) is numbered as 6, 2 (1,2) 2 % 6 55 » 4} v ! R
cdr (0-1,0) B85 % R%.>» KRR -

Given that point (7, 8) is numbered as R, find the value of R.

2002 HI14

P#F 2030455080 F £ oy 8k Rt e e o
Each of the digits 2, 3, 4, 5 can be used once and once only in writing a four-digit
number. Find the sum of all such numbers.

2002 FG3.3

S50 BE #1253 ...050° ERFHS BAFodice © dra ez fo
LA 500 FHBEA Bl G e fABE 0 R hiE o

Suppose two different numbers are chosen randomly from the 50 positive integers
1,2,3, -

of ways of choosing these two numbers is ¢, find the value of c .

2003 F12.4

4; 2003 B R Z 2+ o ¢ wh 2 e nREF 8Bk A & T BApAK
RE A OB Fh LRy SBR RS o

There are 2003 bags arranged from left to right. It is given that the leftmost bag

contains 8 balls, and every 7 consecutive bags contains 19 balls altogether. If the

rightmost bag contains S balls, find the value of S'.

2004 FG2.3

100 rep ey > Hip i 2t T2 fieenlep 5 ¢ B KRedhige

Given that there are ¢ prime numbers less than 100 such that their unit digits are

not square numbers, find the values of c .

2005 HI10

© 4 2005 F 1 % 29 pEEHS > FRAE 2008 #F 17 29 p EAHNQ

Given that 29" January 2005 is Saturday, on what day is 29™ January 2008?

, 50, and the sum of these two numbers is not less than 50. If the number

bf["
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2007 FG3.4
FHEF A wiﬂoufﬂ RRE AR A EHE 28 B8
AR EERESCFICG S EEFHATEEE G2 AL RSP

There are 4 problems in a mathematics competition. The scores of each problem
are allocated in the following ways: 2 marks will be given for a correct answer, 1
mark will be deducted from a wrong answer and 0 mark will be given for a blank
answer. To ensure that 3 candidates will have the same scores, there should be at
least S candidates in the competition. Find the value of §'.

2008 HI6 4

LBR=Z7 AABC: 2= 42504 5 BApF &g =

A5 s o FRIP EFNBEF= £ LN ehig o

In Figure 3, AABC is an equilateral triangle. It is formed by

several identical equilateral triangles. If there are altogether

N equilateral triangles in the figure, find the value of V. B c
2010 HI9
B 1L,2,...,n(n=3) THAEF] > EFES BAPAHEFAPL S 1 & 20

Feg 0B AEenTR AR o

Arrange the numbers 1,2, ..., n (n>3) in a circle so that adjacent numbers always
differ by 1 or 2. Find the number of possible such circular arrangements.

2010 HGS8

dod it Bl g ihi k2 feE 7o 0 a G T Ed
12310 /AT % @ o #rry [ 284, i) )<
-'E'- an = 1600 > ‘f\ aon ETJLE'_ o

Let a be a positive integer. If the sum of all digits of @ is equal to 7, then a is called
a “lucky number”. For example, 7, 61, 12310 are lucky numbers.

FEH o B4e 7, 61,

#’EQ\'— JIJ 01,02,613, eee O

List all lucky numbers in ascending order «,, a,, a,,

If a,= 1600, find the value of a,,.

2011 HI6

AR S B 12 5
Bakts o EgwBET ?
A, B and C pass a ball among themselves. 4 is the first one to pass the ball to other
one. In how many ways will the ball be passed back to A after 5 passes?

2011 FG2.2

1P 100E A Fi(ZFFER)E o< 100 PP EEHE 5 S 49

From 1 to 100, take a pair of integers (repetitions allowed) so that their sum is
greater than 100. How many ways are there to pick such pairs?

PHABIR A oG 50 et R PSS
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2013 HGY

FELT~2~3~+052012~2013 ¢ & 57 B0 5 0 pdier @ (F AP
TR A ﬁ;:\ﬂfr‘”fi% Hig? B2 LB H?

At most how many numbers can be taken from the set of integers: 1, 2, 3, ---,
2012, 2013 such that the sum of any two numbers taken out from the set is not a
multiple of the difference between the two numbers?

2014 FG2.3

A, B,C,D,Efr F » A RfEE-F A FERHITL T o4 %- BEIP F
B Rt B REH - FE At A o4 R S50 BRIV X FE?(FE
MEF 0 REAEHD BT LA EH- “HE 6N EEH ).
Six persons 4, B, C, D, E and F are to rotate for night shifts in alphabetical order
with 4 serving on the first Sunday, B on the first Monday and so on. In the fiftieth

week, which day does 4 serve on? (Represent Sunday by 0, Monday by 1, ---,

Saturday by 6 in your answer.)
2015 FG1.2
RSO A BBERFDLFHRLY G - i FH- BHMIER ¢ hr 3w

Lw BALR o FHAA Y AF -G ASHFEY 0 FoMF A0KEY 0 ¥
SALF 3SHREY 0 2 NEALF 30MEY i ET S OB RREEY R

ZE pw AR o

Among 50 school teams joining the HKMO, no team answered all four questions
correctly in the paper of a group event. If the first question was solved by 45 teams,
the second by 40 teams, the third by 35 teams and the fourth by 30 teams. How
many teams solved both the third and the fourth questions?

2015 FG2.1

- B 3IX3 I RN B A o L RE
¢ 3 FelcE A ATy 2x2 2 R
Fooa giE e

On a 3x3 grid of 9 squares, each squares is to be painted with either Red or Blue.
If a is the total number of possible colouring in which no 2x2 grid consists of
only Red squares, determine the value of o .

2016 HI7

AR D500 BT 5l T2, 9

How many ‘2’s are there in the numbers between 1 to 500?

bid RES cFaL ARG
A0 L p s

= T

“é 5 enp
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2016 FG1.1
- BAfRRSHEZBIEP 4B CoFRBP ARY=X{ 3P B 17
B4 i7 o8 C " /F AP B Bipw R 7R 4087 o B2 a03E
BABfr CAHUFZEr X2 A fr] 2> £ 28k (P) 2 };JE_lﬁE°
A project comprises of three tasks, 4, B and C. Suppose task B must begin 3 days
later than task 4 begins, and task C must begin 4 days later than task B begins. If
the numbers of days to complete tasks 4, B and C are 4, 6 and 5, respectively,
determine the least number of days (P) to complete the project.
2016 FG2.1
- Tﬁﬁiiifﬁlﬁi’ﬁiﬁ touE 34698 100d £ ¢ fpPELE
WEN 2 B> T ENHEREBNRfroFE 4 5 R Joadd > £ 4 g
A box contains five distinctly marked balls with number markings being 3, 4, 6,
9 or 10. Two balls are randomly drawn without replacement from the box.
If A is the number of possible distinct sums of the selected numbers,
determine the value of 4 .
2016 FG2.3
Kar~am~az~as~as~ae 522 p Bl Tk R

{al +2a, +3a, +4a, +5a; +6a, =26

a,+a,+a,+a,+a;+a; =5
Foc R kaiEadkE o K o iE o
Let a1, a2, a3, as, as, as be non-negative integers and satisfy
{al +2a, +3a, +4a, +5a; + 6a, =26
a+a,+a;+a,+a;+a;=5
If ¢ is the number of solutions to the system of equations, determine the value of ¢ .
2016 FG3.1
sl FEEE T

ﬁ ﬂ /HJEK F’E v&F' ) T J 1gi Post Office

Lo BB B BE TR o EEL . @ :
BB ETIT - S MERLAHE K S A G ® ®
Lok S EA RS L K b v @ @ @ @

2 o000 00

The figure below represents routes of a postman. Starting at the post office, the
postman walks through all the 12 points and finally returns to the post office.

If he takes 10 minutes from a point to another adjacent point by walk and K is the
number of hours required for the postman to finish the routes,
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find the smallest possible value of K .

2017 FG4.3

4Bl ffEHE 2 ed A A B RMARE R

In the figure below, determine the number of ways R getting from point A to B
with the direction indicated by the arrows.

WWB
A | > | | | . | |
2017 FG4.4 R

okt 3EBERT TR T REBEFI T AP
NRFPIF AR o K- kI * T
rd TR HEp S

To shade all the regions inside the following circular
map using 3 colours, for which adjacent regions must
not be in the same colour. Determine the maximum
number § of regions being shaded by the same colour.

2018 HI3

Lt R eEY R hE B B 37
35O R P(BREAEY - PR AL )
In numbering the pages of a magazine, 2046 digits were used. How many pages
are there in the magazine? (Assume the page number of the magazine starts from

ES R !
—r i’E_ O ‘E.\ +

2,046 B#EcF 0 B

1)

2018 FG2.3

FFID 4 20 T REE IS rEFE fhd L Ee L w8 R H A -
TFEREP A ER DR ERFE LS EREY A ERE 6 FENA T
BIA LR EFSEIREAY - X TR A LTI REAY - Y

BPALER AT REI LR ERE pnARFES X
Fen g o

Suppose that there were 20 boys and 15 girls in a class taking two examinations.
Given that 8 students failed in the first examinations, 12 students failed in the
second examinations, and 6 students failed in both examinations. If 5 boys failed
in the first examinations, 7 boys failed in the second examinations, 4 boys failed
in both examinations, and n girls passed in both examinations, determine the value
ofn.

TR
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2019 HG3
FHR- B4 Fn) BEEY E 38 AW

If three vertices are chosen from the nine vertices of a regular nonagon, how many

. V&Ll i A5 _ Ev
B G CRBEEZ £357

possible isosceles triangles are there ?

2019 FI13.3
FLAEE-FhH2p o oE e 60 pang R Lt up o R
u Mg o

6°°1  days later is the

If today is the 2" day of a week, and it is known that
" day of the week, determine the value of .
2021 P1Q9
f 4000 f= 7000 2. 4 B#ci= & 2 4ple il dicy §
How many even numbers between 4000 and 7000 have four different digits?

2022 P1Q14

9

EJ ab<bc<ca?

Ka~ b2 c ZREF oG 50 B #c abe i 1F

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

2023 FI1.4

FO2l B AAE LA - BURE > TAIRE R G 42 4 o B BIRE 0 R
FAEfeR - REA LA ES P F 2R %%’Kgfr% £ 3 00 o e
EAFELI AL I P A g Ais L o Lefrl v EAEL DI R
AT 42 A 2 IR il R
21 couples are attending a party, which means that there are 42 people present. At

D g o

this party, no one will shake hands repeatedly with the same guest. The party also
has the condition that each husband will shake hands with every guest except his
own wife, and wives will shake hands with every guest except other wives. D
represents the total number of handshakes between the 42 people at the party.
Find value of D .
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2023 FG1.1

7 100 B Fie > $osi 1 3] 100 1+ 5 100 &5 24 o & BHE 2 fHingT 3
BB AT =3v— BEARTHREG 12 AR HE R 5= B
FAHTHRY 22 HBHE /EF’BFsé"ULéE#w#lI%%*‘"“"i’c—:'to
ar%%’g,a%#’a‘%"f?“?ag i}g,\,,z VB2 R e = B dT g AR
E"f”°Xl’L‘Z\1__'% 100 ll—i“§ :}%"F’“Fa‘?w’{ /Eﬁ—gmgiaf’f\)(mlﬁo
There are 100 light bulbs labeled from 1 to 100, and there are 100 students in the
class. Each student takes a turn to press the switch buttons of the light bulbs with
a label that is a multiple of their assigned number. For example, the first student
presses the switch buttons of the light bulb with label 1 and all of its multiples,
the second student presses the switch buttons of the light bulb with label 2 and all
of its multiples, and so on. Each student will only come out once, and if a light
bulb is on, it becomes off after being pressed, and vice versa. All the light bulbs
are off at the beginning. X is the number of light bulbs that are on after the 100th
student presses. Find the value of X .

2023 FG1.4
B EEHESEFN 123456 FF > T PREAKRA S - BAT
e e 123456789101112131415161718 -+ & i B fieend 2 1F el AR 2

v oA

Har- BEERFAY 2023 HB2F 0 39 g BHE?
Using the sequence of positive integers 1, 2, 3, 4, 5, 6, and so on, a new integer is
formed by concatenating them: 123456789101112131415161718---
The leftmost digit in this integer is defined as first position.
What is the digit at position 2023?
2023 FG2.2
FoMNEIvES Ba P ANB P EF 6 1 1o MPEIMBIFH T S S
?’ﬁ— = 7 avw Bl G ﬁﬂﬁﬂ:?ﬂfff‘?\ 360 % = sen#eF fe i 33

F\: ﬁ(—%’- 10 m*i‘fm F_~ ﬁ'ﬁ(—%’- ?
A cubic dice has faces marked with numbers from 6 to 11. The dice was rolled
twice. At the first time, the sum of the numbers on the four lateral faces was 36.
At the second time, the sum was 33. What number is on the face opposite to the
one with the number 10?

2024 HG7

Fx ~yE oz H B i & L xyz=10000 7 (x,y, z) e ¥ P o
If x, y and z positive integers, find the number of sets of (x, y, z) satisfying
xyz = 10000.
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2024 FG2.2

2024 HH 123456~ ---~2024> %
123456789101112---2024 - b E iz B EF#csm 10, i d
Using the first 2024 positive integers: 1, 2, 3,4, 5, 6, ---
formed as 123456789101112---2024.

If b 1s the number of “0” in this integer, find the value of 4 .

* B - AT

v F b hiE

, 2024, a new integer is

B
g

o
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Answers
1982 FI2.3 1984 FG6.3 1985 FSG.2 1985 FG9.3 1987 FG8.4
15 24 8 20 16
1988 FG10.2 1989 FI5.4 1989 FSG.3 1990 FI5.3 1990 FI5.4
22 24 23 23 9
1993 HG4 1994 HG6 1994 FI5.4 1994 FG&.3 1994 FG8.4
211 27 50 256 711040
1995 HGY 1995 FG8 1996 HI7 1996 HG7 1996 FIS.1
124 1,0, 3,35 216 400 17
1997 HI8 1998 HGY9 1998 FI5.4 1999 HI5 2000 HI3
30 20 57 100000 10
2000 FI1.3 2002 HI4 2002 FG3.3 2003 F12.4 2004 FG2.3
72 93324 649 8 15
2005 HI10 2007 FG3.4 2008 HI6 2010 HI9 2010 HG8
Tuesday 25 27 2 10105
2011 HI6 2011 FG2.2 2013 HGY 2014 FG2.3 2015FG1.2
10 2550 671 5 15
2015FG2.1 2016 HI7 2016 FG1.1 2016 FG2.1 2016 FG2.3
417 200 12 9 5
2016 FG3.1 2017 FG4.3 2017 FG4.4 2018 HI3 2018 FG2.3
4 377 5 718 9
2019 HG3 2019 FI13.3 2021 P1Q9 2022 P1Q14 2023 F11.4
30 1 728 120 1260
2023 FG1.1 2023 FG1.4 2023 FG2.2 2024 HG7 2024 FG2.2
10 7 8 225 527
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