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¢ 4 231>2019" Fen b x ¥ i FHcE -

B¢ 230 223 2Fpk H1E23(2 451 4023) pry B AREDRA ©
H:51=5x4x3x2x1

Given that 23! >2019”, find the largest possible integer .

23! denotes 23 factorial, the product of all the natural numbers from 1 to 23 (inclusive).

For example, 5! =5 x4 x3 x2x 1

i R
231 ~2.58 x 10??
2019" ~ 2.019" x (103)”

¥ n=7,
20197 =2.0197 x (10°)" =2.0197 x 10*' = 27 x 10*! = 128 x 10*! ~ 1.28 x 10%

¥ n=6,
2019°~2.019° x (10%)° ~ 26 x 10'® ~ 64 x 10" ~ 6.4 x 10"

n ks EE_ 60

Suggested Solutions:
23!~ 2.58 x 10%
2019 = 2.019" x (103"

Whenn=7,
20197 =2.0197 x (10°)” =2.0197 x 10*! 27 x 10?! ~ 128 x 10*! ~ 1.28 x 107

When n =6,
2019~ 2.019° x (10%)° =2 x 108 ~ 64 x 10" ~ 6.4 x 10"

The largest value of n is 6.



2.

A~B~C-D v EgA B E 5 BREDEw o ERDEZIIEF o 4oB 1977 > 975 FlAp 2 o &
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Points A, B, C, D and E are the centers of five circles respectively. The radius of each circle is 3 cm. The
circles intersect as shown in figure 1. Find the perimeter of the entire figure (marked in solid line). Give

the answer in terms of 7.

®] 1/ Figure 1



ERAfR
$E2AB-C-DfrEidide k)3~ B 73
LT A A [(5-2) x180°]+5=108° (% FAp &4r)

PEAF-BfrA -G -Elid k35 BEf= 7).
$2 £330 £:180°+3=60° (= &35 & o)

ZFAG =360° — 60° — 60° — 108°=132° (= "8 %)

L FEEEA DY Ri2nx3x o x5 =11n B

Suggested Solutions:

Connect points A, B, C, D and E to form a regular pentagon.

The interior angle of a regular pentagon: [ (5 —2) x 180°] + 5= 108°

(£ sum of polygon)

Connect points A, F, B and A, G, E to form two equilateral triangles.

The interior angle of an equilateral triangle: 180° + 3 = 60° (£ sum of A)

ZFAG =360° — 60° — 60° — 108°= 132° (s at a point)

.. The perimeter of the entire figure: 21t x 3 X %ﬁ: x5=11n(cm)



3.

nxn g 0@ TR B TR (X)) frx 28 (O) EF R hiEgT vy 5B
g (R LE kT E) Bl2aE - BHF o

In n x n grid, there are Number grids, Mine grids (X) and Safe grids (O). The number inside the Number
grid indicates the number of Mine grids surrounding it (vertically, horizontally, or diagonally). Figure 2a

shows an example.

x | O] x | 2

1 2 1 O

) 2a/ Figure 2a

BI2b % v cni- BT B F et 2 FR T PNk AN (X) f¢ (O) 27 o
In figure 2b, the Mine grids and Safe grids are hidden in the blank space. Find them out and label them by
(X) and (O) respectively.

2 2 3
2
3 1
4
1
2 1

® 2b / Figure 2b



2% 3% 82 f2/ Suggested Solutions:




4.
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0 AT FOREIEE W o G ATRT BT 0 IR 2R T AL ¢ )
Figure 3a shows a 3D maze made by the surface of a regular tetrahedron. It is unfolded as a net (figure
3b). Draw the path from the starting point to the end point @ in figure 3b. (Show your path

clearly and all the unwanted paths should be erased.)

%] 3a/ Figure 3a
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#®) 3b / Figure 3b
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2% 3% 82 f2/ Suggested Solutions:
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vl A 23 5 d BEBAR AT SJRIBAFER S5 0610 2 =% 0025 F 12 3 25 AR
—FToHY - vl Byt X R S TR Al UE ) FA LT Hd g ERT 12082 o
TREE B ECRL LA e e E g o

Bus route number 23, from KWUN TONG FERRY to SHUN TIN, serves from morning 06:10 to
midnight 00:25 in every 12 to 25 minutes. A bus left the terminal precisely on the minute. The average
speed over the first 12 km was 44 km/h. Meanwhile, the driver consulted his watch and saw the

hour-hand was overlapping with the minute-hand.

(@) KT LFERFZI2DLRENFTARFR > usmirE e T E Add o
Find the time needed for the bus travelled 12 km in minutes and express your answer in proper

fraction.

(b) FH = LI Ppragpmd =k (12 24 ) pRAREF 55 £ iF)
At what time did the bus leave the terminal? (express your answer in 24-hour notation)

EHALfR
12 =2

;_a 3 :—:E \“w — i \“w
() 78 PR EoL a4 22 44X60A°£ﬁ‘ 16114’%'@‘

(b)
= 12 /] B {7 4 360° A 1 ] FF 7 4_360°
Iob A2 =300 A aE A 2 =60
| A S0 _1°
i 12x60 2

B P aEb A a 20X 11 B2 FH bR E 03 60 F2 F ) £ 4kt eha 4-fopk

By o R BT 2 % S 30°(a) + %O(b) DL B 2 S B 6°%(D) ©

& 30°(a) + 2 (B)= 6°(0)
60a =115
p = &0
11

FFA I B N R R A DR B > b2 BN B AT BV AR
3902 _ 16t « , 48 _ ¥ s R F8 =2 h=16-F

W 16— 5 K H o 9600180 A 112 Bl R a=3b=16—

P 3 I6 A R S 4k A B fopE e g 0 (FE PR 516 A

@dre 13 15:00 3R B b o



Suggested Solutions:

(a) Time needed = 12km 120 60 min =16% min

44km/h 44

(b)
hour-hand 12 hours for 360° minute-hand 1 hour for 360°
1 hour for 360° _ 30° 1 min for 360° _ 6°
12 60
. 0° 10
1 min ==
12x60 2

Assume the driver saw the hour-hand was overlapping with the minute-hand at » minutes pass a , where 0

<a<11,0<bh<60,ais an integer, b is a real number.

(o]
Hour-hand is pointing to 30°(a) + % (b) which is the same as the minute-hand 6°%(b).
Therefore, we have

30°(a) + = (B)= 6°x(b)

60a =115
p = &0
11

As the bus left terminal precisely on the minute, the decimals part of b equals to the decimals part of the

time needed in part (a).

ie.
24 _16= isan integer
11 11
60a — 180 is a multiple of 11
a=3-b=16— .
11

The driver saw the hour-hand was overlapping with the minute-hand at 16% minutes pass 3, the time

for travelling 12 km is 16% min.

The bus left at 15:00 .



6.

¢ x<y<z o RT A ARl 2 f7 o

Given that x <y <z, solve the following system of equations.

x%+y?+2z2 =1341

x+y+2z=063
X—y=y—2z
LS ¢
d (2) 2 3): ¥ 3y=063
y=21
K d=x-21=21-z,
x=21+d,z=21-d (4)

d 4 2 (1) #
21 +d)y* +212 + (21 —d)* = 1341
2d* =18
d=3(#32)or-3
. x=18,y=21,z=24

Suggested Solutions:
By (2) and (3), we have 3y =63

y=21
Letd=x-21=21-z,
x=21+d,z=21-d 4)

By (4) and (1), we have
Q21 +d)* +212 + (21 —d)* = 1341
24> =18
d =73 (rej.) or -3
. x=18,y=21,z=24

e e e e (1)
I 7))
R =)



7.
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(I) #3465

(I » & 83 75

(V) 7 & § 5 6,

For all integers between 400 and 800 (inclusively), how many of them fulfill ALL the following
conditions:

(I) NOT divisible by 5

(II) NOT divisible by 6

(ITIT) DO NOT contain digit “5”

(IV) DO NOT contain digit “6”



R -

5406 & L.C.M. .30 -

4 400 B 4o 0 30 o] e B E_420 o
Aqpkficd 400 T 420 fde o

4 400 3 420

400
401, 402, 403, 404, 405, 406, 407, 408, 409, 410
411,412,413, 444, 415, 416,417, 418, 419, 420

ST EF 1 B

d 421 1 450

421,422, 423, 424, 425, 426, 427, 428, 429, 430
431,432, 433, 434, 435, 436, 437, 438, 439, 440
441,442, 443, 444, 445 446, 447, 448, 449, 450

AT EF 18 B

4 4515 480 (FREF]2 L =8 M5, & (6, oF)

(451), (432), (453), (434), 453, 456, (457), (4398), (459), 460
(461), 462, (463), (464), 465, 466, (467), 468, (469), 476
471,472,473, 474, 475, 476, 477, 478, 479, 480

AT BiF
18-7-5=6 &

# 7 8
d 481 1 510 18—6=12
d 511 = 690 0
d 691 1 720 18-7=11
d 721 1 750 18
d 751 1 780 18-7-5=6
d 781 1 800 12

BB 11+18+6+12+11+18+6+12=94 B




Suggested Solutions:

The least common multiple of 5 and 6 is 30.
Start from 400, 420 is the least multiple of 30.
We count the numbers between 400 and 420 first.
From 400 to 420

400
401, 402, 403, 404, 405, 406, 407, 408, 409, 410
411,412,413, 444, 415, 416,417, 418, 419, 420

Remain: 11 numbers

From 421 to 450

421,422, 423, 424, 425, 426, 427, 428, 429, 430
431,432, 433, 434, 435, 436, 437, 438, 439, 440
441,442, 443, 444, 445 446, 447, 448, 449, 450

Remain: 18 numbers

From 451 to 480 (Notice that the digit in tens place: “5” or “6”)

(451), (432), (433), (434), 453, 456, (457), (4398), (459), 460
(461), 462, (463), (464), 465, 466, (467), 468, (469), 476
471,472,473, 474, 475, 476, 477, 478, 479, 480

Remain:
18 =7 — 5 = 6 numbers

Region Remain

From 481 to 510 18—6=12

From 511 to 690 0

From 691 to 720 18—-7=11

From 721 to 750 18

From 751 to 780 18-7-5=6

From 781 to 800 12

The total numbers: 11 +18+6+ 12+ 11 +18+6+12=94,




8.
(2)

(b)
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Figure 4a shows a square with vertices A, B, C and D. In the beginning, 4 ants sit at different
vertices. After a while, each ant moves to the adjacent vertex by randomly choosing and following a

side. How many ways can the ants move such that they will not meet each other?

A

o o

)

)
A B
] 4a / Figure 4a

F(a)Rent 3 A5ec L I = S 4 ABCDEFGH (] 4b) % ihkk#ic® o 4 Sec i 8 & o Bk (7 4_¢h
TEB@IR R o RISk B 5 07 g AP ahdls ?

Suppose the square in part (a) is changed into a cube ABCDEFGH (figure 4b) and the number of
ants is increased from 4 to 8. The movement of the ants follows the rules as part (a). How many

ways can the ants move such that they will not meet each other?

AN B
®) 4b / Figure 4b



Suggested solution:
(@) 2
LA - Ik AP ORREE GPFES B o

The given square form a ring and we have clockwise and anticlockwise directions.

A R TITTITITIIrreS R JEGPSTTTITITRTII > R
o ™ o™ cn
A A
g — > 8" A R B
(b) 24
']%_‘I‘W"‘ (2 BT ‘?’}”’Iﬁ) E2 S H
Casel (2 llel ri =
(2 parallel rings) S an
F G
g 2C
AR B
* g ipEAUE il Number of ways
= RHl 2 odcE x 5% - B 4% = orientation of the rings x the direction of the ants 1*
e x SRR A% - TR A ik ring x the direction of the ants 2™ ring
=3x2x2 =3x2x2
=12 =12
Fms (13 %) E2a Sm
Case II (1 big ring) e ; 3
F ! G
]
1
i
S e 10
A £
* g ipEAUE il Number of ways
= FiE 72 kg iR A Tk E = orientation of the rings x the direction of the ants
=6x2 =6x2
=12 =12
¢ Ap 8402 hi Bk / Total number of ways =12 + 12 = 24




9
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(a) —j\eﬁ AR fé_;}u 1 BAp e g A (52 (e 2

e o
Find the number of ways to divide 9 identical balls into 3 groups, such that each group has at least 1

ball and the numbers of balls in each group are different.

(b) HFf* TEDEES R AE - BEELBE 12345406 2 iAo
Using the isometric grid paper below, draw a hexagon with sides 1, 2, 3, 4, 5 and 6 respectively.

1\1
o

() R ED)IA & FF I A B m o
Find the area of hexagon which has the largest area and satisfies the conditions in part (b).



2% 3% 82 f#/ Suggested Solutions:
(a) 3 i~ 2/ ways
1,2,6; 1,3,5 2,3,4

(b) (Accept any other reasonable answers)
(ExHB e2ER)

9%V3 V3

(c) w fit/Area= ~ . 3

(1+422+32%) = % sq. unit.
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Several students go to a restaurant to eat steamed pork buns in bamboo steamer. Each “hungry” student
eats either 6 or 7 pork buns. Everyone else eats only 1 or 2 pork buns. Each bamboo steamer has 6
steamed pork buns. Three bamboo steamers are not sufficient to serve all students while students cannot
finish all the pork buns if four bamboo steamers are ordered.

How many students went to the restaurant? How many of them were "hungry"?

&R ¢
w Tatk e F A des xfe R FE Ly
ke T et o Tibd R H v R d e 0 BRIER AR o
18<6x+y 2 Ix+2y<24
T 19 < 6x + P~ QO %2 Tx+2y<23~rrm 2]
0-0 Fhx+ty<4
Ex=4>Tx=28¢24> 2
&1 B Tx+2y<24
=1 st e 19<6x+y
» bxty chgot E=14 % 18,
35 6x+y chdok E=9 % 18,
=0 yehk* E=4 6xty ikt =42 18
L x=3-y=1
FlaEy | H e DFEAHK =4
I'J;g__é_;;@J B A i =3

Suggested solution:

AN
b1
I
—
N
-
M
=
N

Let number of “hungry” pupils be x and number of “non-hungry” pupils be y.
The “hungry” pupils would eat 6 pork buns but would eat 7 if they were available.
18<6x+y and Tx +2y <24
ie.19<6x+y and 7Tx+2y<23
Taking the difference, we have x +y <4
Ifx =4, 7x = 28 « 24, rejected.
Ifx=3, 7x=21,y=0,o0r 1, we have 7x + 2y <24
6x =18, only y=1 can make 19 <6x +y
If x = 2, maximum value of y = 2, maximum value of 6x + y = 14 * 18.
If x = 1, maximum value of y = 3, maximum value of 6x + y =9 » 18.
If x = 0, maximum value of y = 4, maximum value of 6x + y =4 »# 18.
L x=3,y=1.
Number of pupils went to the restaurant = 4

Number of "hungry" pupils = 3
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RS kr-BFRETHEV > BFE -HERZ G H55 p R AB=AE=65> AC=AD=156 %

BCDE € - & =3« £ BD ek & o
Figure 5 shows a Heron pentagon in which the sides, the diagonals and the area are natural numbers.

AB =AE =65, AC=AD = 156 and BCDE is a rectangle. Find the length of BD.

A
i
Xin
B . E
G\ z Y
\
\
AY
\
AY
\
A
y Y y
\
\
\
\
AY
AY
AY
\
AY
B B
C
2z D

®] 5/ Figure 5



2% 3% 82 f#/ Suggested Solutions:

0-0:

Since all x, y and z are integers, we have
d 3t x~ y 'frz‘f;ﬁ%’\ﬁﬂz s T E

()2 + 2

X2+ 2

2xp+12 = (156 + 65)(156 — 65)

y(2x +y) =221x91

=13x17x13x7

2x+y

X

17

13

17x13

13x7

7x17=119

13x17x7

13x13x7

13x13x17

13x13x7

13x17x7

13x13x17

13x7

13x17

13x13 =169

13

17

x=25,y=119,z=60

BD? = 119% + 120?

BD =169

~(13x13x7 - 17) > 65
~(13x17x7 - 13) > 65
~(13x13x17 = 7) > 65
0> ~(13x7 = 17x13)
~(13x17 = 13x7) = 65
~(13x13 = 7x17) = 25
~x(13 = 13x17x7) <0
~x(17 = 13x13x7) <0

~x(7 - 13x13x17) <0

60

rejected #5 2

rejected #5 2

rejected #5 2

rejected #5 2

rejected #5 2

rejected #5 2

rejected #5 2

rejected 45 2
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oA FT AR R TR A RREY F AL d v 2 BG4 BEEdtAp ¥ ik
FEdp m M IT R R c F e FEAY AL A I GIeHE » 247 il o § - fp1fgd v 1D
B koo Btk iatd e G2 H2Z B s 3 BikiEdyn g 0 @ HErE e w s 0 BlEALE A
Bt e H Fo b » BFAR2E 28l 2 e Ge 3 & 2485 §a 300 58 - R 1428 2 @ &
e BRI

An engineer is passing a tunnel on foot for structure inspection. Inside the tunnel, 4 distance marks are
evenly distributed between every two safety exits. When he is walking on the way between safety exits G
and H, control center informs him that a truck is coming toward him head-on. At that moment, he is at the
third mark on the way from exit G to H. He realizes that he has just enough time to run toward the truck
and get into the safety exit H or to run away from the truck and get into another safety exit G. If he can

run 300 meters per minute, how fast is the truck going in km per hour?

* 1 1 1 *
- H-#E4n 7 M (Marks) P
£iheG W4 e H

%] 6 / Figure 6



2% 3% 82 f#/ Suggested Solutions:

* 1 1 1 *
o e BE4y 7 4% (Marks) ReRLY]
£iheG W4 e H
Exit G ExitH
£iheG W2 e H
Exit G ExitH
A <
* 1 1 1 1 *

PR &

I

Speed of truck = 5xspeed of engineer = 5x 300 m/min = 1500 m/min = 1.5 km/min = 90 km/hour

1 A28 g B =5x3 AREF b i R =5%300 K/~ 48 =1500 F /4 4E=1.5 22 /048
=90 = 2 /] pF



13.

®] 7 / Figure 7
¢ 5r EA=AB=BF {rKB=BH=HL # (¥ AB:BH=2: (1+/5)

/EAC=/KBA=/FBH=/ZLHJ =0 -
Given that EA = AB = BF and KB = BH = HL such that AB : BH =2 : (1+/5).

/EAC = /ZKBA = ZFBH = ZLHJ = 6.

(@) KExRfrJCuMip 3t PR LFRfe JC R4 23 Q8L RPQ enk & o
Let P be the intersection of the extends of KE and JC, Q be the intersection of the extends of LF and

JC. Find the length of PQ.

. KE PSR ) L - 7 >4
(b) T\EL R ﬁ‘ﬁi = li'_’ﬁ ‘*‘igtf?‘- °

. KE o
Find the value of oy correct to 3 significant figures.



AR
(a)

K L
o
> (1+45)h
: ; H J
% PA i x, AB % 2h KB % (1+V5)A APAE ~ APBK.
x x4+ 2h
2h  (1++5)h
(5 —1)x=4h
_ 4
X= = h
K L

Q
g y A 2B (1+I5h  H J

2% QA % 3 BF % 2k HL % (1+V5)A APAE ~ APBK.
y+2h _y+2h+(1++5)h
2h (1++5)h
(/5 —1)y=4h

_ 1
y_x/§—1

h

c A 2h B (1+V5)h H J

* EG/C)
: 5-1=4
(\/5)2_12:22



(5 - D5 +1)=222

Vi1 2

2 \B5+1

X _E 3z JKGE=/FBH
FB HB

AKGE ~ A FBH

gy KB 1 2

- = 7oy 0618

FH



Suggested solution:

(a)
K L
o
> (1+45)h
: ; H J
Let PA be x, AB be 2/, KB be (1++v/5) 4. APAE ~ APBK.
x x4+ 2h
2k (1++/5)h
(/5 —1)x=4h
_ 4
X= = h
K L

g y A 2h B (1+5)h H J

Let QA be y, BF be 24, HL be (1++/5) 4. APAE ~ APBK.

y+2h _y+2h+(1++5)h
2h (1++5)h

(/5 —1)y=4h
_ 4
Y= \/§—1h
S,
. PQ=0
(b)
K L

Let EG// CJ
’ 5-1=4
(\/§)2 _ 12 — 22

(5 -1) (5 +1)=2x2



V/5-1 2

2 - V5+1
. X6 E¢ andalso /KGE = /FBH
FB  HB
AKGE ~ A FBH
We have KE _ 51 2 =0.618

FH 2 5+1
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A~B-~C{rD:ZH 7w BEE - 4520 T indgm 4~ A5

The length of each side of an octagon is integer. All the vertices are located on the intersections of the
grid.

A, B, C and D are four of the vertices. Draw the octagons with the following instructions:

(@) & # B 9~ #3; The octagon with smallest area

A D
. .

(b) % B &£ e~ 1835  The octagon with longest perimeter

A D
. .



2% 3% 82 f2/ Suggested Solutions:
(a) ® #% £ -] 9~ 235 The octagon with smallest area

Area = 25 sq. units

(b) % % &£ e~ 835  The octagon with longest perimeter

Perimeter = 60




(a) B8at - Hagdn > v vay- =35 ABCD» #

—azljﬁ_d A (g}gb)o

B2 HER N APEB/PREAE S FEFREDTRT o A1 X R BT A (2 A)
154182 B 8b i AR b PRIT) 0 e P L T2 A ff G R B f P

Figure 8a shows a square paper with one side colored. It is folded to form another square ABCD
which contains four congruent rectangles and a small square at the center as shown in figure 8b.
Without using ruler, tearing/cutting of paper or drawing any line, use the square paper provided

(Appendix A) to fold the figure with the same conditions as figure 8b, but the area of the square at

the center is % of the area of original paper.

1ot A4 4
T AR A b

- 14 IS 11 74 g T yoesm  p c
U et \ —"

74 441444 3> + i f

FATEE AT x L

174 9454 94 ‘

FATRE AR ————— B

W 8a/ Figure 8a # 8b/ Figure 8b



—r A4 4 (F8d)e

<

2B 8d £t Ap e hBA 0 T

El

SR/ TR AE

H¥ g

7~

Y- EFHG # @v 32 B 233 &= &7

H A OHRT 0 1P S g AR (R A)

S s s v e - 't
o3 A m ff o Kkw ffd 3—160

Figure 8c shows another square paper with one side colored. It is folded to form another square

EFHG which contains four congruent right-angled triangles and a small square at the center as

shown in figure 8d.

Without using ruler, tearing/cutting of paper or drawing any line, use the square paper provided

(Appendix A) to fold the figure with the same conditions as figure 8d, but the area of the square at

the center is i of the area of original paper.

154 9411 44
R S Y N S N N
1SS IS 1A
L0 N N S N N
-S4 4414 44
Lo Y N ) S W N W
194 4414 54
AT R A v

] 8¢/ Figure 8c

(k 72 BA4F Ef§] ;8 3 » = 2 4 o)

i’y'? i E\ i 7“‘G
A \&d - ||
! § L\ \

}'7;» .\_‘L\'_ﬁ&,ﬁ ‘L/ — 7;’: ) 7\

F H

#®) 8d/ Figure 8d

(k Put all the folded papers into the folder.)



2% 3% 82 f2/ Suggested Solutions:
(a)

@
<P
)
¢
)
L ]
¢
[ ]

[ ]

(b)

.,_”

¢

> % % [End of Paper]



