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Ms. Winnie Wong

The final part of the CPS Competition is set to make room for creativity,

encouragecol laborationand letyoungtalentsdisplay theirabilitiestodelivergood
presentations and respond to questions being asked. All these are something
very crucial for young learners. Creativitydrivesus tomake progress in learning
while collaboration leads us to achievement and success. In the competition,
young talentsespecially inmathematicsare givenanopportunity toexhibit their
boldness in face of something uncertain and express themselves with confidence
in front of judges, peers and audiences. Also I found many of the participants
were able to demonstrate the mathematical knowledge and skills they possess
farbeyond the traditional school curriculumprovided. Accordingly, thecompetition
surely was a great platform for these young talents from various schools

came and gathered not only to compete but also learn from one another with

immediate face-to-face interaction.

Congratulations to all the participant students and their coaching teachers
who helped unlock their potential to give the outstanding performance in the

competition this year.
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Diocesan Boys’ School Primary Division

Mr. Kwok Yiu Mo, Mr. Lau Yiu Man
Cheng Nick Hang, Kong Chi Yui, Myron Lam, Chow Pak Yin

On 9" May, our team members took part in the 11th Mathematics Creative Problem
Solving Competition Finals. We had less than an hour to complete six questions and
it was a daunting task. When it was our turn to go on to stage to give our presen-
tation, everyone was nervous but we cooperated flawlessly. Thanks to the division
of labour and time management, the team managed to complete most of the tasks.
Students collaborated to tackle the problem and adopted strategies to organize the
data in a table and to identify inter-related causes, and get a clear overall picture of
the situation in context. The team captain collated different opinions and information
from all members. He delegated decision making to the team’s representative to
present the findings and conclusions. Students also discussed and questioned the
methods, procedures and solutions of other teams. The challenges for the students
were working together as a team, and the time constraint meant effective time man-
agement. The competition emphasized on the process in understanding the problem
(fulfilling 80% of the students the first 4 choices in the elected activities) and ana-
lyzed methods of solving it logically. In the process students developed their concept
building in mathematics, critical thinking, creativity, computation and communication
skills. It was a promising beginning and wish that they could continue to work hard for
further improvement in the future. Finally we would like to express our sincere grat-
itude to the adjudicators and organizers of Association of Science and Mathematics
Education and the Education Bureau for giving us a valuable learning experience.
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Figure (1)

Question (1)
Figure (1) shows a model formed by gluing together 14 white cubes of side 1
cm. If the model is completely dipped into a red paint for coloring, what is the

area that is painted red?
(2 marks)

Answer: The area that is painted red is cm?.
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Question (2)

288
When 2016 is converted to decimal, what is the numeral at the 2016 place after

the decimal point?

(2 marks)

Answer: The numeral at the 2016" place after the decimal point is
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B (3a)® ABCDE - B:FE£ 10 cmen > A o E 5Bl ® mARINA 8 B 2 E8-ABCD
A T AR fl}r‘gl cm hE 2 A Aed B T aA i A, e a B T aa) ) =
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K S AETR ke S HABCDAR M 0 B R 5 5 ?

(24)
$: £ 350% Fob S AABCD % R (& /®)7
cm °
D
A
AF-n
\
L-4
1
1
1
1
L--{C
B B
%l (3a) ¥ (3b)
Figure (3a) Figure (3b)

Question (3)

In figure (3a), ABCD is a square of side 10 cm. If the square is cut along the dot-
ted line in the figure, two “staircase” shapes and a rectangle of height 1 cm will
be formed. The two “staircase” shapes can be put together to form a rectangle as
shown in figure (3b).
What is the change when comparing the perimeter of this rectangle with that of the
square ABCD?

(2 marks)

Answer:

The perimeter of the rectangle is (longer / shorter) than that of the
square ABCD by cm.
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Question (4)

Define [N] as the numeral sum of N. For example: [89]=8 + 9=17, [1001]=1 +
0+0+1=2

Given that A =20 - 2016, what is the value of [A]?

(2 marks)

Answer: [A] =
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®1(5)
Figure (5)

Question (5)

Figure (5) shows a grid diagram that is made up of 5 x 5 square units.
Two of the units contain the symbol & .
A square is to be cut out from this diagram along the grids so that the symbol {#
is not included in the square. In how many ways can this square be cut?
(2 marks)

Answer : There are ways to cut out such a square.
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B #- Bifirik ) »+3#BE- B Kk B ke 0.023 f- 0.024
2B o & (A+B) i * Efrd ] & o

(34)

¢: A+B)l B c(A+B) bR -

Question (6)

A
A is a simplest fraction. The denominator B is a 2-digit number. The value of gis

B
between 0.023 and 0.024. What are the greatest possible value and the smallest
possible value of (A + B).

(3 marks)

Answer:

The greatest possible value of (A+B) is . The smallest possible value of
(A+B) is
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Question (7)

Mr. Chan’s company had thousands (4-digit number) of gift packs to be sent to
schools. Originally, 27 schools applied. Mr. Chan could exactly divide the gifts into
27 equal portions.Then, two schools withdrew and Mr. Chan had to distribute the gift
packs again. Two packs remained when all gift packs were to be divided evenly.
Finally, two more schools withdrew. Mr. Chan found that he could just divide all the
gift packs into 23 equal portions.
How many gift packs were there to be given out by Mr. Chan?

(2 marks)

Answer: Mr. Chan was to give out gift packs.
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Question (8)

Figure (8) shows the design of a calendar. In the design, two cubical bricks are used
to show the day of month. There are six faces on each brick. On each face, one
numeral 0, 1, 2, 3,4, 5,6, 7, 8 or 9 is printed. The numerals on the two faces are to
be put together to show the days 01, 02, 03, 04, 05, 06, ..., 29, 30 and 31. Is this
possible?
If it is not possible, please explain.
If possible, what are the numerals to be printed on the two cubes? Give one possi-
ble way.

(2 marks)

Answer: (Use a v to choose one option and complete the answer.)

[_]Not possible. Because

[ ]| Possible. One of the ways is as follows :

Numerals on the first brick

Numerals on the second brick
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Question (9)
Ms. Chan put some candies in a large glass jar. Students are asked to guess the
number of candies in the jar. The closest guess will get a prize.
The following are the answers given by the students:
328, 350, 308, 228, 298, 311, 400, 332 and 402.
The responses from the teacher are:
(1) There are two prize winners. Their guesses are equally close to the correct

number.
(2) The worst guess does not differ more than 100 from the correct number.

How many candies are there in the jar?
(2 marks)

Answer: There are candies in the jar.
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Question (10)

Jack and Jenny usually work together for a packaging job. They can finish the job in

30 minutes.

One day, they worked on the same job. They worked together for 8 minutes and

Jenny had to leave for another duty. Jack was left to work alone for 28 minutes. After

that, Jenny replaced Jack to work alone for another 12 minutes to complete the job.

We can assume that whether working alone or together does not affect Jack and

Jenny’s speed. If Jack is to work for the whole job alone, how much time will it take?
(2 marks)

Answer: It will take Jack minutes to finish the job alone.
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Question (11)

Figure (11a) shows a plastic rod of length 25 cm. Small cuts are made at 1 cm
intervals for easy splitting of the rod. This plastic rod is to be split into three parts
at two of the cuts. The three parts are then joined ends to ends to form a triangle.
How many different triangular shapes can be formed?

(Remark: The triangle formed can be flipped or turned in any angle, as shown in
figure (11b).)

(2 marks)

different triangular shapes can be formed.
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Question (12)

The integers 1 to 365 are printed on 365 cards of the same size, one on each card.
The cards are then arranged in an anti-clockwise outward spiral, in ascending order of
the numbers. The arrangement starts from 1 and ends with 365. (As shown in figure
(12a))
Figure (12b), shows the part of the arrangement around the number card 365 when
the arrangement is complete.

a. Among 8 blank spaces in figure (12b), some spaces will not have any number

card. Fill these spaces with ‘x’.

b. Fill the other spaces with the appropriate numbers that are put around the card
365.
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Question (13)

A cube has eight vertices and six square faces. In the figure (13), a circle is drawn
at each of the vertices of a cube. Two of the circles are filled with the numbers ‘7’
and ‘8.

Fill the other six circles with the numbers 1, 2, 3, 4, 5 and 6 such that the same
sum will be resulted when the numbers at the four vertices of each of the six faces
are added.

(2 marks)
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Question (14)

Figure (14) shows a trapezium ABCD. Draw a straight line through the vertex C to
cut the trapezium in two parts of equal area.

[Remark: The line should be drawn accurately on the figure in the answer sheet. Do
it with the help of measuring tools. ]

(2 marks)
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Question (15) Hands-on Question

Michael played with a piece of square wrapping paper. He folded the paper a few
times and then cut away some part along ONE straight line. The remaining piece
was unfolded to show the pattern in figure (15).
A piece of green square paper is given to your team. Cut the paper as Michael did
to form the pattern. (Four other pieces of paper of the same size are given for your
practice.)

1> Fold the paper in an appropriate way.

2>  Sketch the straight line segment for the cut on the folded piece.

3> Put up your hand to invite the invigilator to your desk. Perform the cut in

front of the invigilator. Submit the remaining piece, which should look like

figure (15), for marking.

(2 marks)
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St. Paul’ s Co-educational College

Wehave learnta lot through thismathcompetition. Throughout thiscompetition,
we truly understand the importance of cooperation. As we compete as a team,
we must communicate with each other well and divide the workload among our-—
selves in order to complete the tasks in time. Even we know much about math-
ematics, we cannot succeed i1f we have poor managements of time. Teamwork
1s crucial and we have to respect and listen to one another. On the other hand,
questions inthiscompetitionhasgreatdifferencescomparing toother competi-
tions. InsteadofusingbasicconceptsinMathematics, thecompetitionquestions
are related to advanced maths problems. Nevertheless, the most interesting
point of the competition is that there are fixed answers but rather stimulating

our thoughts to use our creativity solving the problem.
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1l
w S=2(1- D430 -Lan20150 - L ys2016(1- L) g o
e 2 3 2015 20167 = VTE
(24)
v oo
Question 1
1 1 o
FS=2(1- )+ 3(1- ) +-+2015 (1 - 2015)+2016(1-m), find the value of S.

(2 marks)

Answer: S =
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¢ e y=-3(x+202+16° fy ik kT EE X B RIBE -
2%)

IS
A=
H
=

o

i

*é‘: fil;')(:—];l?r,yz

Question 2

Itis given that y = -3(x + 20)? + 16. Find the greatest possible value of y and the
corresponding value of x.

(2 marks)

Answer: When x = y Y = is the greatest possible value.
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(24)
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?g‘ P 9}5 IZ;%?*EE’_%—LPE'B"—?/;‘F I'/ ﬁﬁ Ve ?‘L"

Question 3

There are 120 form four students in a school. 70 of these students take geogra-

phy. 80 of them take economics. 35 of them take both geography and economics.

How many of these students take neither geography nor economics?

(2 marks)

Answer: There are students who take neither geography nor
economics.
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(A i- Br x40 @5 BApATROAREAE THER, > 640 F°
XZY30: Tz, - B- B2 REF 5250 THem, ?

(24)
Br xxaEy i TH e o
1 ,Y e i
1 _’__.,-t“*'"
A |
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Y|
I "'-«.m%
I
: . -
mmmmmn- --7 @)
4
7 Figure (4)
Question 4

Figure (4) shows a cube. A ‘diagonal’ is a line segment connecting two non-adja-
cent vertices.

For example, X and Y in the figure are both ‘diagonals’. How many diagonals
does a cube have?

(2 marks)

Answer: A cube has diagonals.
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FAaBG)at g E A 283 FEF - 7 & - ZIgRF 1~ 2332 B
F o RA Bl o (B9 A e N HF o)

(24)

¥ . A+B=

®(5)
Figure (5) é

Question 5

If the 3x3 grid diagram in figure (5) is filled such that each of the three numbers

1, 2 and 3 appear in every row and every column. Find the value of A+B. (Two of
the squares are filled.)

(2 marks)

Answer: A+ B =
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1 1 1 1
|

© A = = = y 23-to ~ ~cZ2dd o 3] X R o
2013 b+2014 c-2015 d+20le | Hiacbrcidd st
(24)
é < < <
Question 6
1 1 1

Itis given that —— == =7 = 14~ 2015 _ d+20l¢ ® arangea,b,canddin

ascending order of magnitude.

(2 marks)

Answer: < < <
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S ATX ~y >~ 42016 3 J2016+y BE L F¥ce Fx fry ] E -
(34)

B x cbol B3 oy o] 1 :

Question T

[t is given that x, y, +/2016x and 42016+ y are all positive integers.

Find the smallest possible values of x and y.

(3 marks)

Answer:

The smallest possible value of x is

The smallest possible value of y is
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5 45 -4 ST ¢ rf#f\\ BRI A E &P B R {7}% ° l'_‘_?.filf in B ANIR A hE
o e {88%« R ;%FFB#%'&:%Z‘ i 'I)ﬁi ?

(34)

£ MEAET A Koo~ A & o

Question 8

A mother says to her daughter, “When | was your age, you were only 7. But,
when you become my age, | will be 88 years old.” What are the present ages of
the mother and that of the daughter?

(3 marks)

Answer : The mother is now years old. The daughter is now

years old.
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Bl(9):- BiEE 58H = ~i¥4,ABCDEFGH - RAFHE & o

(34)
%: AFehE B E_
& D
B E

[E(9)
Fi 9
igure (9) A r

H G

Question 9

Figure (9) shows a regular octagon ABCDEFGH of side 8. Find the length of AF.

(3 marks)

Answer: The length of AF is
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e X+y=1>x+z2=2%2 y+z=3> £ x®+y?+z22+xy+yz+zx hiE o

(34)

¥ X2+y’+z2+xy+xz+yz= o

Question 10

Isis giventhat x+y=1,x+z=2and y+ z= 3. Find the value of x? +y?+ 22+
Xy +yz + zX.

(3 marks)

Answer : X2+y?+Zz2+xy+xz+yz=
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B Fd 0 RFIRF LT 2016 & 0 FELAGT R BT PR ED
HFOERT AR FIF PRI RS TERT ?

(3~)
§: g §ARF o
Question 11

A bag contains red, white and yellow socks. There are 2016 socks for each colour.
If the socks are taken from the bag at random, at least how many socks are to be
taken to make sure that there are two pairs of socks of different colours?

(3 marks)

Answer: socks have to be taken out.




2212
®(12)* "AABC: - & # 249cm?h= 425> H ¢ BC=14cm 2 AC=25
cme = AB= /y cm> F x g o

(3 A)
G X =
A
25cm
®(12)
Figure(12) C
B 14cm

Question 12

In figure (12), /A ABC is a triangle of area 49 cm2. BC = 14 cm and AC = 25 cm.
If AB = |/x cm, find the value of x.

(3 marks)

Answer: X =
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h-H ¢ ,ﬁ—@&;m;ﬂgmﬁ—igmﬁ_—ﬁio&r%%gc‘ﬁiéﬁégﬁgt;;
2016 > 7RAEZE € £ 3 524 ? G AfrB#EL ~BfrAEL R E R - &)

(3%)
g BedEd Lo

Question 13

In a party, every person shakes hand once with each of the other persons. If
there are altogether 2016 handshakes in this party, how many persons are there
in this party?(Note : A shaking hand with B and B shaking hand with A will be
counted as ONE handshake only.)

(3 marks)

Answer: There are persons in the party.
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B(14)? > ABCDZ - & = 25> AB = 27 cm * % #5% & = AABCD4e @] #7770 & & =

BB RUEE RS B B L T A BE A RiED A R

(34)
% T A5k R i cm °
A 27cm B
< >
D C
®1(14)
Figure(14)
Question 14

Figure(14) shows a rectangle ABCD with AB = 27 cm. If ABCD is be cut into two
hexagons as shown in the figure, the two hexagons can then be fitted together to

form a square. Find the perimeter of this square.
(3 marks)

Answer: The perimeter of the square is cm.
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W(15)¢ > ABCD A - B w i3 > # 4 5ACZ BD4p 2 *+ 20 o
H? AOADhs #F = 20 » AOBCews fF = 45
#ABCD:hG A% 5 S+ KSehk | & o

(34)
£ S e BE ®
D
0
A \;:::::::::::::>>c
B
®(15)
Figure(15)
Question 15

Figure(15) shows a quadrilateral ABCD. The diagonals AC and BD intersect at O.
Area of A OAD = 20. Area of AOBC = 45.
If the area of ABCD is S, find the smallest possible value of S.

(3 marks)

Answer: The smallest possible value of S is
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Question 16

In a S1 inter-class 100m relay competition, three classes among 1A, 1B, 1C and 1D
got the first, second and third places. John, Michael and William made predictions

about the prizes for the four classes. Their predictions were as follows:

1A 1B 1C 1D
John’s predictions Third No prize Second First
Mlchael 3 [preeele No prize First Second Third
tions
William’s predictions Third Second No prize First

Among the three who predicted the results, one had all the predictions wrong. One
predicted the correct results for two of the classes. The remaining one made better
predictions than the other two.

Which classes got the first, second and third places respectively in the race?

(3 marks)

Answer: got the first place. got the second place.

got the third place.
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®(17)¢ 7 = #2PQRS > # * PQLQR-RSLSP>PS=8cm-QR=6cm- &
RSE &R - (f7r: "3 g- FHERFDE 4= 47-)

3 A)
B RS = cm
Q
6cm
R
60°
P S
8cm
®(17)
Figure(17)
Question 17

Figure (17) shows a quadrilateral PQRS. PQ LQR and RS_L SP. PS =8 cm and
QR =6 cm. Find the length of RS. (Hint: Consider a pair of right-angled triangles.)
(3 marks)

Answer: RS = cm.
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2016
2016 2 FHE2015HE 0 3B A TioE 0 3 FikF E B T b

ko EREX X, X

Ra, v a,c vy 2015"2016'@‘ B Hda <a, < <ay,e B
.

3 X P Bdx <x,< <X

2015~ %2016 2016

Foata,+tay,, hiE o

X+ Xy o+ X6

(4%)

4 18yt Fhye

X+ Xy o+ X6

Question 18

Leta,a, ...,a be 2016 positive integers, where a, <a,< ... <a

2015 2016 2016"

If we choose any 2015 integers from these 2016 integers and calculate their aver-
age, a different average value will be obtained from a different choice of numbers.

Let these averages be x,, X,, ..., X,,; and X,,,. where X, <x,< ... <X,...

Find the value of 4t %+ "+ dy

Xy Xy et Xogie

(4 marks)
4+, ++ g _

Answer:

Xy Xy F et Xogie
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Question 19  (Hands-on Question)

The L-shape figure shown in figure (19a) can be cut into several parts which

can be rearranged to form a square.

a. On your answer sheet, draw a square in the box in figure (19b) which is

of the same area as the L-shape.

b. On your desk, there is a piece of colour paper whose shape is congruent
to L-shape shown in figure(19a). Cut the colour figure into at most 5
pieces. Rearrange all pieces to fit into the square drawn in part (a). Fix

the pieces with glue or adhesive tapes.

(On your desk are the congruent L-shape in white papers for your prac-

tice.)

(4 marks)

Figure(19b)

Figure(19a)
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Question 19 — Appendix
The following figures can be cut out for practice. Only the cut out
pieces fitted on the answer sheet will be marked as answer. Only
one red figure will be given to each team.

R 2
End of paper



EER AT IR 2 I I NE U
AR (£3)

5T ER

& .
1. S =2031120 -
/2
2. Fx=_-20 proy=_ 16 EEAFaEo
1+1 /2
3. 5 tEARG@EEEPRERG 3H SR
/2
4. T REF _16_6 THbm o
/2
D. A+B=_4
/2
6. d< b< a<c
/2
7. Xithg | B35 14 eoyehg | &L 9
1+2 /3
8. WBIER A 61 ko %2R A 34 K o
10r3/3
9. AFE R § 8+2J32 / 8+8Y2 /193 o
/3
10. X2+y2+z2+xy+yz+zx= 7 -




11 | 392019 &5
13
12. x = 149
13
13. FéP x5 644
13
14. T3 R L T2 cme
13
15. S ek | BEE_125 o
13
16. =ZE 1D H#EX_ 1B xF & 1A
13
17. RS= 88B-12/186 /1.9 cm e
13
q + a + ... + A2018
18.
xl + xz + e + xznlﬁ = 1 /4

BI(BI19b) i= i % i it eh % % o




1.

[ 2031120 ]

S=2(1- %)+ 3(1 - %)+---+2015(1 L yi016(1- L)

2015 2016
1 2 2014 2015
S22 33) #0036 50) + 20166510

S=1+2+---+2014+ 2015

_ %(nzow) ~ 2031120

[-20, 16]

JAN

y =-3(x + 20)* + 16
SB3(x+202 A A rHc B BEEO-

$ x=-20>y=-30)+16=16 %5+ & -

[5]

120 - (70 - 35) - (80 - 35) - 35 = 5

Xtz 38o aftdam: 2X6=12
Yo 2z >8Pt dm: 4




[3]

1+2=3

®1(5)
Figure (5)

[d<b<ac<c]
£ a-2013=b+2014=c-2015=d+2016=R >

= a=R+2013:b=R-2014>¢c =R+2015-d=R-2016 -
Flpt rd<b<ac<ce

[1459]

% \2016x % &b PI(25)32)(7)x=a2 & x=(2)(7)=14 % 5| & -
% [2016+y 5 5#k a> Pl2016 +y = a2 -
4442 = 1936 < 2016 <2025 =452 > % y=9 % & /| @& o




8. [61& - 34%]

WAEIE 2 S QM W EXE Yk o
88-x=x-y =y-7> j2#x=61% y=34-

9. [8+2y32 /8+8+y2 /19.3]

44 PHH ¢ PHLAF -
AAPH 3 - £ 2 47, % AP=PH=x-
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9 BIEE 4 HRE e PIIFE 2 BT RELaR Y o 40.00 [48.99
10 BlEd i FoaomAi ety - 32.73 |46.92
11 BIFEE A W=z £ anua s S 2 Kl o 6. 36 24. 41
12 Bl A HiF REEFY o 17.88 |35.58
13 BIEE A 2 oo B ol R 4 o 64.55 [47.84
14 BIRE L HBY e Font L2 S Bagugr o 49.09 149.99
15 PlAE 2 Hh AR R o 36.82 [45.57
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2 BIRAE 2 B A EGY TS B F i o 43.75 149.21
3 BIAE A HHcEEE 2 A My i o 78.13 |[41.34
4 PIRE 4 W HEA) ~ A Faniis o 62.50 [48.41
5 BIAE 2 HECF R~ BEI I TR o 100. 00 10.00
6 BIEE S HlcFHE ~ 2 E 8o 79.69 [39.58
7 PlEE A HT 2 ez T2 1‘”’ MR TR o 71.09 [40.69
8 BIRE 2 HfF- - X3 4R @:n@ s»i# ETRRES o 51.82 [49.79
9 BREEAH I H2 SR NI o 17.19 37.73
10 PIEE A A2 FHNEY m}_l* g eaznak o [76.56 |42, 36
11 RIS 4 BB 2 B iF g o 35.94 [47.98
12 BREFAH - £ af 0 2L 2@ m;ﬁ;"é 26.56 |44.17
13 BIEE A S el gL o 32.81 [46.95
14 PIREAEE R ~ T g B anugd o 60.94 |[48.79
15 BLREE 2 HZ &0 0 gl o 6. 25 24.21
16 BIAE 2 BRI DR o 75.00 [43.30
17 [RIBFFIH2E= EVEF - fpinz £330 5 hg* o 3.13 17. 40
18 BIFE A HTOE GRLE s A HEFY FIT et o 31.25 [46.35
19 BLRAE A Ho ff - & N 2T agh o 13.87 |30.27
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