2018/19 The 10™ Hong Kong Mathematics
Creative Problem Solving Competition
for Secondary School (Heat)

School-ID:

Time allowed : 50 minutes

Instructions for participants :

N

Time allowed: 50 minutes.

The question paper consists of 13 pages. There are 15 questions in this paper.

Each participant will get one set of question paper.

Each team will get a set of answer sheets and two pieces of square paper (Appendix A).
Team members are allowed to discuss during the competition. The agreed answers should be
written on the answer sheets.

** Only the answers in the answer sheet will be marked.

Participating teams should bring their own stationery and calculators. For the purpose of
fairness, please use only non-graphic calculators. Electronic dictionaries, computers, mobile
phones and other communication devices are prohibited.

The blank space on each page of this question paper can be used for rough work. Each
participant will get one rough work sheet. Extra rough work sheets will be provided upon
request.

The question papers, answer sheets, square papers and rough work sheets will be collected after
the competition. Participants are not allowed to take away any of these papers or the team might

risk disqualification.
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1.

¢ & 231>2019" > fen X F o B #ciE o

B¢ 230 223 2Rk A1 E23( 45 140 23) pATF op AR o
F:5!=5x4x3x2x1

Given that 23! > 2019”, find the largest possible integer 7.

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

For example, 5! =5 x4 x3 x2x1

2.

A BC D fr EgA 5 L5 BRSF< o & flend g8 3 m 4 o 4oFl 1“7 > 1§ Flip 2 o
I3 2 Y EIEASAC F VSR SR

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
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3.
nxn R 0@ g TR R TR (X)) ek 28 (O) F R DEHTFET
TR R (f4ELE KT A L) Bl 2a 8- BH|F 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.

O|Oo0| 1 |O

Xx | O x | 2

1 | 2 1 O

) 2a/ Figure 2a

BI2b %o e i B 3 e 2 3 v PN k> XN (X) fv (O) %7 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

W] 2b / Figure 2b
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4.
Bl 3a - Bd teaefieerch2MiFy » Ry Fygf - F{ARK (K 3b)- 5 @

3b d A=k BB g W G ATRIR B 0 E R SRS L )
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.)

®l 3a/ Figure 3a

#®] 3b / Figure 3b
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5.
v 1B 23 5d BLERSEER AE R SRR S 3 06010 2T % 00:250F 12 % 25 ~4a R
M- o B - o 1By X St A il s A FA 2B nT o g AR 12
N8 o PREE D %}ﬁ%@% o S s VA bt - .

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.

(@) ReLFERZI2DLRENTAHERF > s FE > T UE A fcdid o
Find the time needed for the bus travelled 12 km in minutes and express your answer in proper
fraction.

(b) 3R = L Eip pragi & =2 (12 24 | PEAR PEHIS £ i)

At what time did the bus leave the terminal? (express your answer in 24-hour notation)
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6.
¢ x<y<z o RT A A2l 2 f7 o

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

x2+y24+2z2=1341........(0
X+y+z=63 .......(2)
X=YV=Y—=Z .. (3)

7.

400 T 800 FFerfFdic (& 35400 fo800) > £ 5 5 > Ba 4 & T A5y g o
I *mAkSE “$

(I) # A6 ?§“$

(D) » & 285 15

(IV)» ¢ 285 76

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

() NOT divisible by 5

(II) NOT divisible by 6

(IIT) DO NOT contain digit “5”

(IV) DO NOT contain digit “6”
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8.

(@ Wd4ai-2>3 Fg8rw i A>B CfrDe B4ppr - 4 B8
+ o= gﬁ .9’4ﬁi%i3€*’3§“xi%#zfﬁ—I’+§’;p%wi F|4p
50487 AP ndsE ?

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?

o RS R A W] 20 £ TE B
AR TR Bh o B 4G HR 2 Y

2D

o c
o :
A 8"

B®] 4a / Figure 4a

(b) E(a)fhenit » A5z i & = > %8 ABCDEFGH (B 4b) % #fikfic® d 4 L5 8 & - d5ik (7
A FE @A o RESIR2Z T3 5 V7 ¢ Apgand s ?
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?

A !
W) 4b / Figure 4b
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9.
() HF % Cfhdd BARR cIpA (P2 (pent ko #F - §
T e

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) #fl* TEEE ki - BEEABE 1234506 thr #a5 o

Using the isometric grid paper below, draw a hexagon with sides 1, 2, 3, 4, 5 and 6 respectively.

/-

A\

(©) K& (D) A & fd 2 3 hE e

Find the area of hexagon which has the largest area and satisfies the conditions in part (b).
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10.
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REG $ o ED - #2457 5 508 Tk | o £?

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

A AT k- SR AR R R A
A Ber W PELZ HOP AR SRR FE
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5
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—=\

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"?

11.
RS Br-B'F BT, 2EE  HERE G HHEH Rk

AB=AE=65> AC=AD=156 2 BCDE & - B *3) £ BD eh& & 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.
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®) 5/ Figure 5
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12.

FooORAARFFES TR R TR S BRE Y F AL v 2 B3y 4 BEEALAR X
R R TR T o R SR AL e Gie HEF - fdld vl o 5 - fR1fe
B g A Ko gty B atd die GA H2 Bind 3 Biksedy 7 & H¥rE e w s o

BldFAL 2 4232 Ir HS Fofifs 0 » B4R 4383804 I Go F i & ~ 484 83 300 5 »

Fifed 2 g g= g 55029

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?
i e
* 1 1 1 *
EXIT R BE4, 7 % (Marks) EXIT
yrhvG g4 dir H
Exit G Exit H

Bl 6 / Figure 6
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13.

®l 7 / Figure 7
¢ 5rEA=AB=BF frKB=BH=HL # {¥ AB:BH=2: (1+V/5)

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

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

(@) KEuRfrJCutsmip 3t PEL LFR{eJC R Ap 23 Q8> R PQ ehk &
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.

v KE N 3 L - > 27
(b) «‘T'\ﬁi B Bl = g oon#kF o

Find the value of o » correct to 3 significant figures.
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14.

$o A E R S A RERY AR e

A~B~CHrD 2 #7 »w BB o 550 T dhdpon & 00~ F A0

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

k'l

the grid.
A, B, C and D are four of the vertices. Draw the octagons with the following instructions:
(@) & ff & 7~ #3) The octagon with smallest area

A D

@ L

L ] L
B C

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

A D

@ L

L ] L
B C
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15.

(a) Fl8at-Hapgid 1M v \aT - 133,ABCD> # B0 4w 23

s L‘A‘—VF\» - q;’ff’

-r>A5% % & (B8b)-

B APE/ P AE S AR EMEOERT > 1 4 gD 2 AR (O

A) 482 B 8b iF i Ap ke 7)o 1S )G ff B R ff e

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 1—16 of the area of original paper.

I A1 441 4
FATEE AT R

14 I 14 44 FEEE AN p c
FAYEE AR  Z—.

IS4 1414 44 > + Fo

LR S R N N A g

194 411 54 £

PAYEE A vrr e 5

%] 8a/ Figure 8a ] 8b/ Figure 8b
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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 1—16 of the area of original paper.

1S4 4414 41
S R N N S S W ) S e E_ G
.'\ = 44 ‘l’ | ; — |
1A f A1 14 i \ |
FATEE AR R W |
-4 4414 44 2> & A
L S S S W N o - 3 ‘ B
-S4 114 94 MO NS Lg%*”\
PAYEE A vk F H
%) 8c/ Figure 8c Bl 8d/ Figure 8d
(k 72 47 cTIff] 7 M3 ~ » 22 p o)
(k Put all the folded papers into the folder.)
> % % [End of Paper]
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