Combinations and Permutation (HKMO Classified Questions by topics) Created by Mr. Francis Hung

1982 F12.2 1994 FG6.4

17 A2 P REF IS A > £5 bfE>E > RbehiE o ftf‘f\f?g’—‘il“?*‘*—‘“‘ FENT A e - o FHF LG dfAEZE YT

If there are b ways of choosing 15 people from 17 people, find the value of b. L& %3t4% 1 5 F d i o

1983 F14.1 A group of 5 people is to be selected from 6 men and 4 women. Find d, the number

TOHEL - I3 AR - T RE A X i Y of ways that there are always more men than women.

|t ’A:i,.?é»Prr——’hE, Bt A-fReo B id XiT 1997 FG2.4
Y £ ”fél}lﬁmﬁxb_, T FHRSBHIZEL -5 L5 d BrPR>F o RddiE o

The ﬁgure shows a board consisting of nine squares. A There are d different ways for arranging 5 girls in a row. Find the value of d.

counter originally on square X can be moved either upwards ’{/ T 1998 HG6

or to the right one square at a time. By how many different ERCIRES B S LR 4 >

routes may the counter be moved from X to ¥? RKAD BRI FESEHEP - Y VYV VYV vV

1984 FG10.3 In the figure, find the number of possible paths from > 71

- hniEAG 14iERESR S fniE o point A to point B following the direction of arow Y Y Y Y Y

An n-sided convex polygon has 14 diagonals. Find the value of 7. heads. B

1985 FG8.3 1998 FI15.3

- h20#AF x iEHER o FxiE o FPocAPZR bt EZPEL - RediE o

A convex 20-sided polygon has x diagonals. Find the value of x . If there are ¢ ways of arranging 5 girls in a circle, find the value of ¢ .

1988 FG6.2 1999 HI3

~ A5 35 EH AR o R i o S i 8Ly HP i Eie 3BLE L Beho RIUER 3 BTS2 &7 Bhen

A convex n-sided polygon has 35 diagonals. Find the value of n. Z &5 dc o

1989 FG6.1 8 points are given and no three of them are collinear. Find the number of triangles

- nfAF 20 0FEAS o R iE e formed by using any 3 of the given points as vertices.

An n-sided convex polygon has 20 diagonals. Find the value of #. 2000 HI4

1991 FI12.3 EB- 0 F - B4Ax3 A ek o £ 5 — &b NorthD C

FoohnigAG 54 R AR £ g o BRiGERGREF oA AREI 2 MU T e A A n 4

If an n-sided polygon has 54 diagonals, find the value of = . Aotbmbkd ABEF|CEEE G 50V i BT ?

1993 HGY Figure 1 represents a 4x3 rectangular spiderweb. A > Fad b

- LA ApenR AR S w0 ¥ E B RdeR) o If a spider walks along the web from A to C and it always walks either due East

F2br 2 AjehE S AR o or due North. Find the total number of possible paths.

Each side of a square is divided into four equal parts and 2000 HI6

straight lines are joined as shown in the figure. Find the o M > FF 20 0FE 0 3% 20 0FE R 0 TG SRR S R L —EL-‘T-'

number of rectangles which are not squares. G W L 2R EN I hE BHE FiE20EEREK ST A 4 -
B2 B?

Twenty straight lines were drawn on a white paper. Among them, no two or more
straight lines are parallel; also no three or more than three straight lines are
concurrent.

What is the maximum number of intersections that these 20 lines can form?
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2000 HGS 2003 HI8

35 @AUHEE AB C D B2 SEAGKE A~B-C D Een B¢ > - Fafis 25em® Sp 24k 25 Big Sem |
R FBRE¥%- Bk Kb 3 BB R fpr a2 L5 lom e 23 FR/Y 25 K B2 pep >

Mo 25 f K g o

There are 5 balls with labels 4, B, C, D, E respectively and there are 5 pockets In the figure, a square with area equal to 25 cm? is divided g

with labels 4, B, C, D, E respectively. A ball is put into each pocket. into 25 small squares with side length equal to 1 cm. If the :.:

Find the number of ways in which exactly 3 balls have labels that match the labels total number of different squares in the figure is K, find the

on the pockets. value of K.

2000 FG3.4 2005 FI1.4

LT G R G - B P BAcEI B o BB P by - B 8HE G diERER S RdhE o

wrmiEn ek n EHEoOP Ay et i ne ok F dfE7F FHE A regular 8-sided polygon has d diagonals, find the value of d .
@P3Ee@,4) kdaoiE - 2006 HI6

P is a point located at the origin of the coordinate plane. When a dice is thrown © & w x~y fo z £ 0 F#2 B X3 £ wrx+y+z=12 - 5385 W
and the number n shown is even, P moves to the right by n. If n is odd, P moves ‘2% f e B #cfz » & W enig -

upward by n. Find the value of d , the total number of tossing sequences for P t0 Given that w, x, y and z are positive integers which satisfy the equation

move to the point (4, 4) . w+x +y+z=12. If there are W sets of different positive integral solutions of the
2000 FG4.4 equation, find the value of W

A~B~C~D~E~F~G- BARF&m L bk B2 GFE CHpAm L 2007 HI3

drpls do fod i e bA4RE2E 6AY 2 EZ9RP 2R EBAAoC ind AT AR
A4, B, C,D, E, F, G are seven people sitting around a circular table. If d is the total £ &0 & X BAREHE > KX hiE o

number of ways that B and G must sit next to C, find the value of d . Among 4 English books, 6 Chinese books and 9 Japanese books, two books are
2001 HG2 selected. It is found that they are of the same language. If there are X such choices,
2 10 Brajpledakcr 3 BAROEF R R TG - BEF AT D find the value of X

£G 5o AE Y 2007 HGS

In how many ways can 10 identical balls be distributed into 3 different boxessuch #~® = > @ B £ 5 1 com e > e - B

that no box is to be empty? lemxlemx2cm thE = §8 o — S 0G5 FE = §8

2001 F14.2 fefF B R FREE 5 > M enffoqe j8 TR EE 4 )

F-o O #5F 35 ERER > K Q hiE o BFooE SR E lomauE B Y4 ST

If a regular O-sided polygon has 35 diagonals, find the value of Q. B B FRT FREHED LG S B

2003 HIS F* b.’mf_‘é_ ° |

Fon g e climbing along the box in a way that it must stay on the edges of the cubes through

There are n persons in the classroom. If each person in the classroom shakes hands out the climbing. Starting from vertex 4 and climbing with a speed of 1 cm per
minutes, it reaches vertex B after 4 minutes. If the total number of possible paths

exactly once with each other person in the classroom and there are altogether 28 taken by the ant is S, find the value of S.

handshakes. Find the value of n.
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2008 FG3.4

FHAEP T 1230530 BEAEYED 4B
o @ rBles s Kri o

When choosing, without replacement, 4 out of 30 labelled balls that are marked
from 1 to 30, there are » combinations. Find the value of » .

2010 HI1

BRI AR ALY  REFIRBENT G R B
FE3 53 B2 Fampes2?

In how many possible ways can 8 identical balls be distributed to 3 distinct boxes
so that every box contains at least one ball ?

2010 FI2.3

h- BSOSt V TR EBRABA AR - FLE S H o

FCHEPA BRI RDEEHED > R ¢ g

Mg ke e £ iE

In a 5x5 checkerboard, two squares not lying in the same row are randomly chosen.

If ¢ is the number of combinations of different pairs of squares chosen, find the
value of c.

2011 FI1.4
FSHEPBAFFFA ik o RS E -

If S is the number of ways to arrange 8 persons in a circle, find the value of S
2012 HI2

Cdrag~b F oc A WBE PREGAAE atbtce=2012° B AL G S
7

Given that a, b and c are positive even integers which satisfy the equation

a+ b+ c=2012. How many solutions does the equation have?

2013 FI1.1

Bl 25 aBk >3 KadiE o

The figure has a rectangles,

find the value of a .

C:\Users\User\Dropbox\Data\My Web\Competitions\HKMO\Classified Questions\Combinations Probability and Statistics\Combinations.docx

Created by Mr. Francis Hung
2013 FG1.3
FE1~2-4~6~77 F = B#cF e~z z8ce
Tl m#cF F P B3 f}f“f ?
Choose three digits from 1, 2, 4, 6, 7 to construct three-digit numbers. Of these
three-digit numbers, how many of them are divisible by 3?

2013 FG2.2

25 Bi BBy fr=* GG G3 k- PR X R UT A B
R EE E R ER Y FR L i DI

2) Bi %Lt G o3ig

F s Lol amptrligd > £ PE -

Three boys B1, B2, B3 and three girls G1, G2, G3 are to be seated in a row according

to the following rules:

1)  Aboy will not sit next to another boy and a girl will not sit next to another
girl,

2)  Boy Bi must sit next to girl Gy

If s is the number of different such seating arrangements, find the value of s .

2015 HI1

el 3 2015 2 (e 45 1 % 2015 e )G % 0 $H4p B e 2U5 cn i 82

How many pairs of distinct integers between 1 and 2015 inclusively have their

products as multiple of 5 ?

2017 HG2

Yofl- 7 B A~B-C-~D-E* .,

Fiap-248) cBG-H-D2% |

F-E8) oFzg o vE st e— & & QP § 0§
Bz 4£25°

As shown in Figure 1, points 4, B, C, D, oH

E and F' lie on the same straight line,

and G, H, D and [ lie on another straight +G

line. How many triangles can be made B- Figure 1

by connecting any three points?
2017 FG2.2

A RNE RS BEETAIR A - ME o E B L5 S AT adpid 2 ehE S
FicE o £ B g o

Any two vertices in a cube can form a line segment. If B is the greatest number of
line segments thus formed, determine the value of B .
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2018 HGS8

cira~brc~de~frg 2 oh S FEH RE a>b>c>d>e>f>g>
h 3 ath=b+g=c+f=d+e=35"F73 3 >ev{5%% {a,b,c def,
g h} 5 R?

Given that a, b, ¢, d, e, f, g and h are positive integers such thata > b >c>d >
e>f>g>handa+h=b+g=c+f=d+ e=35. How many possible solution
setsof {a, b, c,d, e, f, g, h} exist?

2019 HI6

ARz > B ARETS - B A g B
BRI ARAS SHGS (LD (LA 4, 1)E (4,4)-
FLFE Y (fRERERTFZ B LK -~
PG B engh s BV e 50z 2257

In Figure 3, the vertices of a square in the
rectangular coordinate plane are (1, 1), (1, 4), (4, ' L
1) and (4, 4). How many triangles can be formed
by selecting any three points in the square N P Q
(including the boundaries) with integer x
coordinates?

2023 HG4

PASBEAROEEE S B FOFRLF- TRETLA BRI
TS 2 SRS FIE RS S

Five distinct odd numbers and five distinct even numbers are arranged in a row
such that the product of any two consecutive numbers is always even.

Find the number of all possible arrangements.

2023 FI12.4

bxy BfRTe b o F - BEIRe 7 ox Bthdey iR B3 (2R 1)1
BPHE(rHLEEHF)F O 44 (0,0) FB4-174_12 % 12 3|E (4,-4) eh
S Eendicp o RS HIE o

On the x-y coordinate plane, a move consists of independently increasing (or
decreasing) x-coordinate and y-coordinate by 1 (i.e. moving diagonally).

If § is the number of ways to start from (0, 0), make 12 moves and end at (—4,—4),
find the value of 6 .

2024 FG1.3

FFB S itk g EC 1 BT ek 1B T3, 0?

How many 5-digit numbers contain at least one “1” and at least one “3” ?
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Answers
1982 FI2.2 1983 FI4.1 1984 FG10.3 | 1985 FGR8.3 1988 FG6.2
136 6 7 170 10
1989 FG6.1 1991 FI2.3 1993 FG9 1994 FG6.4 1997 FG2.4
8 12 70 186 120
1998 HG6 1998 FI5.3 1999 HI3 2000 HI4 2000 HI6
14 24 56 35 190
2000 HG5 2000 FG3.4 2000 FG4.4 2001 HG2 2001 FI4.2
10 38 48 36 10
2003 HI5 2003 HIS8 2005 FI11.4 2006 HIS 2007 HI3
8 55 20 165 57
2007 HGS 2008 FG3.4 2010 HI1 2010 FI2.3 2011 FI1.4
12 27405 21 200 5040
2012 HI2 2013 FI1.1 2013 FG1.3 2013 FG2.2 2015 HI1
504510 100 24 40 730639
2017 HG2 2017 FG2.2 2018 HGS 2019 HI6 2023 HG4
60 28 2380 516 86400
2023 FI2.4 2024 FG1.3
495 13696
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