2018/19 The 14™ Hong Kong Mathematics
Creative Problem Solving Competition
for Primary School

(Heat — Written)

School-ID: Session: Seat No.:

Name of School:

Time allowed : 50 minutes

Instructions -

1. Time allowed: 50 minutes.

2. The question paper consists of 10 pages. There are 13 questions in this paper.

3. Each participant will get one set of question paper.

4. Each team will get one set of answer sheets (in Green) and four pieces of answer sheets (in Orange)

(Appendix A).
5. Team members are allowed to discuss during the competition. The agreed answers should be written on

the answer sheets (in Green). ** Only the answers in the answer sheets will be marked.

6. 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.

7. 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.

8. The answer sheets, question 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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% - / Figure 1
B- ¢ 5 BT 421 comx 1 om e KA G ff

In figure 1, each gridis 1 ¢cm X 1 cm. Find the area of the shaded part.

2.
a2l 2 2019 B (¢4 1402019) > 23 % > B &EEke 783 "1, 283 M5, ?

For all integers between 1 and 2019 (inclusively), how many integers contain digit “1” or digit “5”?

3.
Al e g e R 2019 b D K .

List all possible group(s) of positive consecutive integers having sum equal to 2019.
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Figure 2 shows three quadrilaterals with the same shape. All their vertices locate on the perimeter of
the squares and lie on the intersections of the grid lines.

MR bR L 2 X5 eE A
The followings are the rectangles with dimensions 2 X 5:

(a) Frafiat F0e BARAFehw FA RET P E P g ff E30 833 H2g ff -
Lo () HF B 0 et SN B F)
Draw four quadrilaterals with different shapes such that each of their area is half of the

rectangle. (All the vertices must locate on the perimeter of the rectangle and lie on the
intersections of the grid lines.).

I I R N A A A I N R

(b) %3 %5 B2 Fajkehe #2550 8 & () 2 hif 2 2
How many quadrilaterals with different shapes fulfill the conditions stated in (a)?
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Each of the sides of 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:

(a) % B & e~ #35  The octagon with longest perimeter

A D

B C

(b) % % B i®e ™ 183 The octagon with shortest perimeter

A D
° o
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(c) & # =~ e~ 235 The octagon with largest area

A D

(d) & #f &) 0~ 235 The octagon with smallest area

A D
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6.
100 12 ch g o PRI/ g e 5 B R e F R ?

For all positive integers less than 100, which integer(s) has/have the greatest number of different
factors?

1.
)

Figure 3 shows a numbered square board and figure 4 shows a cross tile formed by 5 small squares.

Il

Ml - I 2 Re s fd 5B Aot 3RS b

1 2 3| .| e | 9 |10

11 | 12 [ 13 | ... | ... | 19 | 20

91 | 92 | 93 | ... | ... | ... [100

¥l= / Figure3 Bz / Figure 4

Fpde LR AR R RER Y T FREE ol 2 o8 310 Rt 3o
Wt oo fR e o

We place the cross tile on the board and it covers 5 tiles completely. If the sum of the covered
numbers is 310, find the number covered by the center of the tile.
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8.
AT LM T4 S T SR S RES TR S

By adding “+” or “—", or combining the adjacent numbers, construct equations with the following
answers.

]+ / Example:
B-M-5-4-3-2-1-0=T1

% % /Answers:

(a) 9 8 7 6 5 4 3 2 1 0 = 2
(b) 9 8 7 6 5 4 3 2 1 0 = 0
(c) 9 8 7 6 5 4 3 2 1 0 = 1
(d) 9 8 7 6 5 4 3 2 1 0 =9
9.

BAFE T A NBE AR R SE R T o 1% E S A A) 0 A B[38
T B (e PAE TR A v 2 o)

Without using ruler, tearing of paper or drawing any line, use the pieces of rectangular paper
provided (Appendix A) to fold the following figures: (Put all the folded figures into the folder.)

(a) ®ff 5 Rk b0% % Z:f2L5 & = 435
A scalene triangle (without right angle) having 50% of the area of the paper.

(b) & # % &k 37.5% %25
A rhombus having 37.5% of the area of the paper.

(0) i 5 A %k 62.5% e (i2F 2 &h) T 7w i) ;

A parallelogram (without right angle) having 62.5% of the area of the paper.

9
(@) 5 ks Rk Tg SHHFL R

9
An asymmetric pentagon having Te of the area of the paper.
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10.
G Fe I EF TR TR VU TR ERR -
Cut along some edges of a polyhedron, we can unfold it and form a net.

]+ /Example:

T Rfet Y - BEER
A Cube and its net
BIkT- B ifgnE RT3 Bz 4000 o
Figure 5 shows a triangular pyramid with the 6 edges of different lengths.
() FFNEP A BT R PERE - (ERBP R 2)
Draw two possible nets. (The inner side faces up)
(b)) Rp =443 5 BARPERBRERBEN RIH )2

How many nets can be formed by unfolding the triangular pyramid A
with the inner sides facing up?

®I /Figure5
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11.

A~B CHrDw A — 423 & & o

A~B9rC £ 7 208 4 3=
A~BirD v 1 16 4 3=
A~CHeD #7184 4 3=

B-CHfeD v 7 21 #. 4 %o

REBR AR AR T for e B R A AR AR ARE 1Dk B/ 2T HE 0
-

A, B, C and D went to a snack shop.
A, B and C ate 20 fish balls in total.
A, B and D ate 16 fish balls in total.
A, C and D ate 18 fish balls in total.
B, C and D ate 21 fish balls in total.

The one who ate the greatest amount fish balls has to pay for him and the one who ate the least. The
price of each fish ball is $1.5, how much should he/she pay?
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12.

MxN e b o B9 - f5delh nEE 2 o B80T - S R 0 31 RE9T S o §
PERIHEA EERK Y 2w A0S R APHEG e OB BRI S R RID
(Hamiltonian path) °

In M x N grid, we pick up a grid to be the starting grid, then move vertically or horizontally to
another until we walk through all the grids. For each move, we are not allowed to walk on the grids

we passed. The directed moving path is called Hamiltonian path.

]+ /Example :

—
r——
11t —~1]
L |

%l / Figure 6
(@) t2 x 2™ Hoph > £F 55 iEes BRI ?

In 2 x 2 grid, how many Hamiltonian paths are there?

() B3 x 3ehm fap o £4 55 ifek HAFRIT ?

In 3 x 3 grid, how many Hamiltonian paths are there?

e BTG - S AR 0 A Nk BRI o e 08
5)(5:11"1&\:‘ » FIAILL LIX T ﬁg,p}fj{:g‘h ;ng\b%vlv/\?uiﬁlﬁfl/{moI—‘}F_-Va;f?

~
(@]

~—
F_L

PRA G AETR X AR DT R F AL AR o

W

In 5 x 5 grid, Mary thinks that any grids can be the starting grid of a Hamiltonian path. Do you
agree? If not, put a “X” to denote all the grids that cannot be the starting grids.
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13.
eB-°  AZHITE S KRAC=3 E->AB =5 Ei= > B/BC 8 B/ = &5

In figure 7, A is a fixed point. Let AC = 3 units, AB = 5 units, then BC cuts across 8 triangles.

N

1 ¥ /Al unit

1 84/ unit—

Bl - / Figure 7

(a) A5 AB2 AC 2 B2 C'» @ @ AB'=8 ¥ > AC'=5H =« I B'C'§ 56 5
RS

Suppose AB and AC are produced to B" and C'respectively such that AB'= 8 units and AC'=5
units. How many triangles will be cut across by B'C'?

(b) 4r(a)"#i7 > AB' =10 B =2 AC'=6H =« B BC'¢ '5i 5~ B} = 4759

According to part (a), if AB’= 10 units and AC'= 6 units. How many triangles will be cut
across by B'C'?

(¢) 4r(a)fteim > AB'=96 B =2 AC'=60 % = o I B'C'§ ‘56 5 > B/ = £459

According to part (a), if AB'= 96 units and AC'= 60 units. How many triangles will be cut
across by B'C'?

>% % |[End of Paper]
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