2016/17 The 12" Hong Kong Mathematics
Creative Problem Solving Competition
for Primary School
(Heat — Written)

School-ID: Session: Seat No.:

Time allowed : 50 minutes

Instructions :

1. The time allowed is 50 minutes.

2. The question paper consists of 13 pages. There are 15 questions in this paper.
3. A set of question paper will be given to each student in a team.

Only ONE answer sheet (green) will be given to each team.

All the questions should be discussed among team members. The agreed answers
should be written onto the answer sheet. **Only the answers on the answer sheet
will be marked.

Participating teams should bring their own stationery and calculators. For the
purpose of fairness, please use only scientific calculators on the “List of Approved
Calculators” by the Hong Kong Examinations and Assessment Authority.
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.
One rough work sheet will be distributed to each participant. Extra rough work
paper will also be provided upon request.

The answer sheet, all question papers and rough work papers 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] 2

FHE 1111 - ITx(lt1+1+4-- + 1) HESRAVER 5 (B -

2017 {1 2017 {1
& 1111 - -+ 1 x(1+14+14:- +1)= 2o
2017 {1 2017 {1

[Question 1] (2 marks)

Write down the last 5 digits of the resultof 1111----- 1x (14+14+1+-- +1).
2017 "1’s 2017 "1’s

Answer: 1111------ 1 x (14+14+1+-- +1)=2...
2017 '1's 2017 '1's

2] 24
i 2017 ERLRIEE IR © B {EE A B BTILOT 5 85 (B 5 B 5 B 7 -

% 2017 = * 4 2

[FE:A4=AxAxAxA]

[Question 2] (2 marks)

Express 2017 as the sum of two parts. The first part is the fourth power of a number and the second
part is the square of another number.

Answer: 2017 = 4 2

[Note: A*=AxAxAxA]
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[Question 3| (2 marks)

Itis given that N is a 7-digit number made up of 7 different numerals. N is also divisible by 7.

Find the greatest possible value of N.

Answer: The greatest possible value of N is

_______ | N

é

7

Figure 4a 4a Figure 4b 4b

(4] @25

4a 1H—IE Y ABCD, [FHETH—E MR HIUE - [& 4b 175 —32)¥ PQRS, ZEFHHE —H
o R e . PN E s EA S, AD =12 cm , PS =13 cm . SR[E 4a K [B 4b hpF2 823040 THIFEHY
#,

E o WERERZ s miE = cm? ©

[Question 4] (2 marks)

Figure 4a shows a square ABCD with a circle touching the four sides. Figure 4b shows a rhombus PQRS
with a circle touching the four sides. The two figures have the same height. AD =12 cm and PS = 13 cm.

Find the difference in area of the two shaded parts in figure 4a and figure 4b.

Answer: The difference in area of the shaded parts in the two figures is cm2,
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Figure 5
5

Right-angled isosceles
triangle of area 1 cm?

HH 1 em? (EAEFR =M

2 5
5 ARSI TR 1 om? A DA SR = Fa TR - SRIBI B Bs s AR -

& e rmEEE_ om?.

(2 marks)

The grid diagram in figure 5 is made up of right-angled isosceles triangles of area 1 cm?. Find the area of
the shaded part in the figure.

Answer : Area of the shaded region is cm2.
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Figure 6
6

(243)

[l 6 F&&RIE A — &5 ABCD » 'EHYRAMNIFE S35 Fy 25 1 16 » ISR [ /3 EIBHIBE » MiiE misE ]

PR —(E =5 -

FEEBARAYE 6 - EMEhiEE o BRI -

(2 marks)

Figure 6a shows a rectangle ABCD drawn on a grid diagram. The length and width of the rectangle are
25 and 16 respectively. This rectangle can be cut into two pieces such that the pieces can be fitted

together to form a square.

In figure 6 in your answer sheet, draw precisely how ABCD should be cut.

Primary - Heat

PAGE 4

HKMCPSC 2017



7] 34

c
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[Question 7] (3 marks)

Cc
A 3 is a mixed fraction in its simplest form. A + B+ C=2017.

(5
If the values of 4, B and C are chosen such that the value of A E is the closest to 18.02, what is the value
of B?

Answer: B is

sl 3

LNE] B T E S - S SRR FNSHE - S BEEE/MY 10 L8 T A5
SLEE ST 8% - TSRS 5 (LA T OESREREN 45% - HERN N ABISEE T
i< o FELLEIRE » SR N IROA ETRE (BRI B N AT AR -

& g i

% NHURUNAIREER T IO HRE(ESE °

[Question 8] (3 marks)

A sum of bonus prize was divided among a group of employees according to their performance. The 10
employees who got the smallest portions got a total of 8% of the total amount. The 5 employees who
got the top 5 portions got a total of 45% of the total amount. The remaining bonus was distributed to
the remaining N employees.

From the above information, find the greatest and the smallest possible values of N.

Answer:

The smallest possible value of N is . The greatest possible value of N is
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A A
Polygon with minimum area Polygon with maximum area
[EilisSUNRES 37 il INES 37

9 Figure9

3 59

9 FHYRI(ERRERIE > HAKP R ETERRERFTIZA > MASHAS SR Z EIEERESS By 1 cm - (R {EABERIE T -
A AR SRR A R P -

A EREAHYIE 9 FI{ERS AR E S E S BIP LIF& LT EK:

(1) 2P LRGSR R TERL - AR P Ry 21870 2 P i {E TEES
(2) ZEPHNATEEREZE V@A - —WEEA - —(Esaf—Es m ) ()
(3) Hrh—{EZ @ AVE /A R/ NI REEIRR © o — (B2 B A A R K AT RE A ©

[5E: SOA(EA)EEERI(E EAEERHYA -

(3 marks)

Figure 9 shows two grid diagrams formed by horizontal and vertical grid lines. Any two neighboring
grid lines are 1 cm apart. In each grid diagram, two of the grid intersections are labelled as A and P.

In each of the grid diagrams in figure 9 in the answer sheet, draw a polygon that satisfies the following:

(1) The polygon is formed with grid intersections as their vertices. A and P are two of the vertices of
the polygon.

(2) The interior angles of the polygon include at least one acute angle, one right angle, one obtuse angle
and one reflex angle (*note).

(3) One of the polygons has minimum possible area. The other polygon has maximum possible area.

[Note: A reflex angle is an angle that is larger than two right angles.]
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(3 marks)

Three adventurers, guided by a local guide, found a box of gold coins in a desert. That night, they
settled near an oasis. At a certain time at night one adventurer woke up. He found that the gold coins in
the box could be divided into three equal shares with one extra coin. He gave the extra coin to the guide
and left quietly with one of the three shares. Then, another adventurer woke up and found that the gold
coins in the box could be divided into three equal shares with one extra. Again, he gave the extra coin to
the guide and left quietly with one of the three shares. The third adventurer woke up and found that
the gold coins in the box could be divided into three equal shares with one extra. He gave the extra coin
to the guide, took one of the three shares and left.

When the local guide woke up, he found that all three adventurers had gone. He took all the coins left
behind. Find the least number of gold coins that the guide got in total.

Answer: The guide got at least gold coins in total.

Primary - Heat PAGE 7 HKMCPSC 2017



B ¢ A C
Q
Figure 11a: Charles’ jogging route Figure 11b: Ben's walking route
1la:/INEBRYREIZ R 4% 11b: BRI DT 4%

(44

—EAETE =R NMEERE P Q B/ NETHIKE A B & C- fERIIHHYE L - /NEEL P IE
R > &£ C - Q A HEE P (A1E 11a) - /NEEHPFERGE 2R 15 km - MHEIRYFEE - BRATE P
&S LA~ Q~ B > H[E[F] P - (WE 11b) - FUBUS S TE 2R 10 km »

/NERIBGRUE R FIRFE PRES - FTE{E Q ik - AERF] PHFEAHE
a. K PAQ. PBQ J: PCQ & =fREETE PR —RAVESE -

b. ﬁ% s INEBATI A FR YRS 4ER2E - TR RIEURE Q ﬂwm&{ﬂﬁam* THEEE (B Q-B-P-A-Q).
FHWAERED - TN & B HAVERE SE R SE AR - W A S EIE? 5e - 350 A A 2 i B
1 P 1EEREE -

B a RRRE _ (PAQ/PBQ/PCQ). BHAEHE__ km-
b. LI WAFRGHA -

(] WA » s R P km -
(4 marks)

In a park, there are three paths connecting P and Q. The three paths pass through the points 4, Band C
respectively. Every Sunday morning, Charles will jog along the paths starting from P, through C, Q and A
and back to P, as shown in figure 11a. Charles jogs a distance of 15 km. On that morning, Uncle Ben will
walk along the paths starting from P, through 4, Q, B and back to P, as shown in figure 11b. Uncle Ben
walks a distance of 10 km.

Charles and Uncle Ben usually start at the same time, at P. They will meet at Q and again at their
destination P.

a. Find the length of the shortest of the three paths PAQ, PBQ and PCQ.

b. One day, Uncle Ben walks his loop starting at Q (i.e. Q-B-P-A-Q) while Charles jogs his usual route. If
they both start at the same time with their usual speed. Do you think they will meet? If yes, state the
distance of their meeting point from P.

Answer:

a. The shortest path is (PAQ/ PBQ/ PCQ). The length of this path is km.
b. [ ] They will not meet.

[] They will meet at a point km from P.

Primary - Heat PAGE 8 HKMCPSC 2017



Figure 12 a
12a

R
s
+lal
23
&

OE
b
e

p
€
L
<

Figure 12 b
12b

g
>
<€
£
<€
»
>

44)

a. RENEH  MEWE—2ARET] - BEE T THE1THY 8 4% (XIE 12a) - FAER T — 5
ANEHIARE ST - /M E RIS &R T PR BRIAEE 2620 - (B A ZAEAHAAYVAE P RCEARE T -
INERZ/ DEA TR TR BERUE SRR T 77

b, SHEAEH  NMeWE R FEREHIRE T - BR T THR—1THY 12 4% (AE 12b) > F8 %
T —BRARIRIARE ST o NMEEIRERARE T BN =S40 50 (B AR T HGE
KT o MBS MEAR RN AEIUE =R S T7?

&
a. /MEHR___ FEAREYEERIEWEEA S ST -
b. /MEHE___ FEAEEYTARERE RS ST -

(4 marks)

a. Lastyear, Johnny was given a box of chocolates for his birthday. The box was divided into 8
compartments in a row as shown in figure 12a. Each compartment contained a piece of chocolate of
a different flavor.

Johnny wanted to take out two pieces of chocolate for his brother. The chocolates were not to be
taken out from two neighboring compartments. In how many ways could the two chocolates be
picked?

b. On this year’s birthday, Johnny was given a bigger box of chocolates. The box was divided into 12
compartments in a row as shown in figure 12b, each with a piece of chocolate of distinct flavor.
Johnny wanted to take out three pieces of chocolates for his brother. The chocolates were not to be
taken out from neighboring compartments. In how many ways could the chocolates be picked?

Answers:
a. Johnny could pick the two pieces in different ways.
b. Johnny could pick the three pieces in different ways.
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Figure 13a 13a

Figure 13b 13b

3B42)

13a FH—E& 10 cm WYILJ58E - WEFTR > BT8R ~5TEER A > &OERETTHYE -
R EITHYE > FARRITHIE S N 7TEES B o SRR R -

AL RERETHIRE -

PHRAY AL B SR E e - R DURE 13b RURSSRIEE BN IRAVL & -
o HWTHRE~___

IR/ S SRR R R (R A R A R R A -

(3 marks)

Figure 13a shows a cube of side 10 cm. A piece of string is to be tied on the cube from vertex A in front
bottom, passing over the front face, the top face, and then to the back face to vertex B at the bottom, as
shown in the figure. This string is pulled as tight as possible.

Estimate the length of this piece of string.

Give your estimation as accurate as possible. You might use the grid in figure 13b for your estimation.

Answer: Length of string = cm

Explain your method and steps briefly.
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(3 marks)

Mary and John play a “guess my code” game. Mary makes up a 4-letter code with alphabets “A”, “B”, “C”,
“D”, “E” or “F”. The letters can be used more than once. John makes guesses of the code. A correct guess
is to get all four correct alphabets in their correct places.

After each time John makes a guess, Mary will give feedback to each guess with two types of score
(M: full match or ©: partial match) :

(1) In the guess, if an alphabet in any one position matches the alphabet in the same position in the
code, 1 M will be given; and

(2) Apart from those positions with “full match”, if an alphabet appears both in the guess and the code
but not in a matching position, 1 ® will be given.

For example:
If Mary’s code is “AADB” and John'’s guess is “ABDD”, Mary’s feedback will be 2 and 1®.

The 2M are for the A#D#. The 1® is for the “B” that should be placed in the 4t place. Note that the
second ‘D’ in the guess does not score any point.

If Mary’s code is “CCDE” and John’s guess is “CECD”, Mary’s feedback will be 1M and 3®.

The table below shows a series of five guesses that John makes in one round and the respective
feedbacks from Mary.

John’s guess Mary'’s Feedback
M ®

>omo|>
> Omo| >
lwilelicsilwilvs]
wilelissllwllvs]
[y JE PR =N I}
ololr|olo

After getting the feedbacks for these five guesses, John knows that there are only a few possible
answers. Write down all these possible answers.

Answers:

The possible codes are:

. (Itis not necessary to fill all the answer blanks.)
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AN

(1 (2)

3a 4
(G3) (3a), (3l are of the same shape, )

(3b) (3a). (3b) &FHERHE

/DA

(3]
15a Figure 15a 15b Figure 15b
B 15 (543)

fffE 1 BN T — (iR RIS - B EIOR T HYEBR B nT DA R 13 [EA FEIRE L iR
Pt o 18 15a o 7 HP IE 28 -

ST 7 SERBES P 3 ERENN BT » Hb s @RI BI5E 152 (2)-(5)
VOB - — TR A S 107k B SRR 15b -

RIS B 1 AT SR RE - SRR LI 15b 1 SR A -

(5 marks)

Appendix 1 shows a Tangram. It is said that the 7 pieces of the Tangram can be fitted to form 13
different convex polygons (*note). Figure 15a shows 5 of these polygons.

Try to fit these 7 pieces together to form 3 more convex polygons: one quadrilateral different from

those in figure 15a, (2)-(5), one pentagon and one hexagon. Draw how the pieces can be fitted in figure
15b in the answer sheet.

The Tangram printed in figure 15a can be cut out for your trying out. Only answers drawn on figure 15b
in the answer sheet will be marked.

[£¥] [Note]

TER) () @) & Ty ZEE - (4) - OWNZEPTENARNKAEA)  EMEMZER -
In the figure below, polygons (1), (2) and (3) are_convex polygons. Polygons (4) and (5) have reflex
angle(s) as their interior angles. They are concave polygons.

DICYANNPN} 4

4452 [End of Paper]
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2016/17 H+_EER/NEBSZAEEEILE (WF - =5

AR
B B 4w (YK
Ed 55
1. 1111 x(1+1+1+-+1)= 2..10887 /2
2017 {1 2017 {1

2. 2017=_3_*+ _44 2 /2
3. NHIEATREEE _9876531_ - /2
4.  WEzE R HEEZE _12_ cm? - /2
5. [ERiElomEEE_9_ cm? /2
6.
|

/2
6
7.  B_1960_. (Note: 1 mark for “1959”) /3




8. NHg/NA[EE(EE _6_ ~ e ANAJEE{EE _58__ @ for 1st ans.

@ for (a) only. @ for (b) only. @for both correct.

3
@for both. /
9. (I& 9) @ for first, @ for second.
(Note: Polygon with area 1.5. Polygon with area 24.)
[Note : @ for polygon with area 2]
P
- /3
" .
T e W EfEE RSB
10. #HEZ/DIMSHE] 9 (EHEH - /3
11, a FAEEE _PBQ (PAQ/PBQ/PCQ). iEHIEE_4 km - (2)
b. [] WA & /4
M 75 A S - ATEEERESE P _3.6_km - (2)
12. a /MEA__21_ EAERTAERUERISEAR T ] -
b. /MEA___120__ FEARFEIRYITAZERGE =R T T - /4




13.

T

l

GRENER
BT HOREBCR B

T
o>

:

Wi llE 1y AB
AB 6.3 cm
6.3cmx5 31.5cm

WTHRE

31-32.5cm

@ ans, @Working 13b A|

/3

14.

Al EERY S E: _ACBE_, __ACEB__,___CABE__. __CAEB__.

@ for 1st, @ for 2rd gnd 34, @ for complete.

/3

15.

One from each row. @for 1st +@ for 2nd + @ for 3rd

/5




1

11111 x (141414 --41) =2017 x 11111

2017 r1rs 2017 r1rs 2017 r1rs
2017
20077 e m—————
201 L2017
2017 20170
20170 201700
20170C 2017000
20170000 |
201700000 |
+) ! :
1
fH 2
2017 = A*+ B2, F[E A~ B HYSHEEATREM: -
A A* 2017 — A4 B B2
1 1 2016 26 676
2 16 2001 27 729
3 81 1936 36 1296
4 64 1953 37 1396
5 625 1392 44 1936
6 1296 721 31 1296
7 2401

22017 =34+ 442

B3

HHE N F5 987654* HyR[EETE -

987654 +7 =141093 ... 3

{H 30, 31, 32, 33 &5 AJREWE 7 HEPR -

5 N Fy 987653 HYRATRENE

987653 +7=141093 ... 2

21 w] {7 7 FERR -

N HYE KEE 9876531 -
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Figure 5a 5a Figure 5b 5b

Ehi IEJT/ ABCD ¢ 2551 PQRS HYIHITA:
ABCD T&ifi = 122 = 144 cm?

PQRS THif&i= 13 x 12 = 156 cm?

FH 7 9 8 Y [T A/ IMETE] -

fes Sy EfEHZ = 156 cm2 — 144 cm? = 12 cm?

Figure 6

ieFEl 6 Ff2RZEl ol LIE > B = (EE 5 A. B K Co

A BYHEHFE =% x 8 cm? = 4 cm?

B IVIEfE =% x % x 12 cm? = 3 cm?
C HYHfE= ¥4 x ¥4 x 8 cm2 = 2 cm?

(a2 24 EfE=4+3+2 =9 cm?



6

FRERIE TR J77E ABCD » THifH= 25x16 = 2020 - [EREIFZSA il AR 20 BAVEL Y - H AR bEE
e alorfRE - 5 NESE -

"8 7T

C
;;%@AE PET 18.02. HHA=18; B+(C=2017-18=1999,

Cc
= ~002= —» H.1999 + (1+50) =39.1% ...

it
o

2SN

C
C=39 ifif B=1999-39=1960,H] A - = 18.0198979...

C=40 |ff B=1999-40=1959, EJJA% =18.020418...

F— R R AT 18.02 -

.. B & 1960 -

& 8

1-8% —45% = 47%.

PR T SR N 10 AR 1S EHY 2 N > Hoptt N ARISTEC 47 %98 -
B G AFTSAN EiiE 45% + 5= 9% 47% + 9% =522, FINE/NE6 .

B A G AFTELAR/ DA 8%+10=0.8%. 47% +0.8% =58.75, # NZE KE 58.
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(@) EFFTAAGRIT T RR N Z B
ZBUFTHURR EEBAATOREL AP > A1 NE 9a HAYVURPERE A 1em? £ 9a TETUHRE
S IIAEASEA - gk 9b Y > HRR 1.5em? - Ryfie/ NI RERVIEITA - [ 9b R Hrf—
(BT REE K - HMTTEik: - BRI 28 -

P /"P

/"'
L~

/

9a 9b
(b) EFFAAFRITMER R A Z B
¢ VU T A& SR I8 oh o] S 4NHY ] AT RE - AR 25cm? » i 9¢ PR (ESEE - {F
i/ NI A R P (ETERS > B 9d T 238IP - TR 24 eom? > BTG S RIFAVER AT REHY I
15 - 8 9d BHEp—ErEEE - HMAFE it - BMHEERE 2B -

oo 1T T T — T T
= 9d




B 10

(7374 1)
faPHEEEE
90 SR T A 2N N %28
AT IR | 3N+1 (3N +1) =2 Iz
BEREREAN | 3N+ 1)« (2)+1 N+1)x(3)+ 1) 22 miE
F(EPRE IR | [(3N+1) % (%) +1]x G) +1

Bt NEOEZARES (GN+1)x (3)+1) B2 mvEse NSRAEC FLGN+1)/2 HEay -

NZE/DE3 -
WN=3> EEAS=2N+3=9
(7% 2)

SRAFE TR B x o BARFT AR > B0 R me

2 2 2
le=06)-1]G)-1JG) =2
4x =27m+19=28m+20—-(m+1)
B 27m + 19 5 4 A58 > A1EFE 27m+19= 28m+20— (m+1) » Bl (m+1) % 4 HURSEL -
i/ VAR m =3, x =25,

HEMG=2m+3=9

& 11

a. E/INEFER—E 15 km HYEEFE » BRGERK 10 km HYESHR -
H/INEB5ERR—(E PCQ IBRETS  BASERK PAQ BRI
PCQ+PAQ=15km H PCQ:PAQ=3:2.

- PCQ=9km, PAQ=6km. PBQ=10-6=4km.

b. FIF PAQ=6km -~ QBP=4km » 2/NEE[EE Q, BAIEHEST 6 km » SFAAE PAQ L
el P 25 2 km 19— PR ELRR(E R) .

MRQ=6-2=4km. £ Rl Q Z[E]H W AT -
MRS R =4+ 5x 2=1.6 km.

M FESE P = (2 + 1.6) km = 3.6 km.

A AE PAQ [+ > FEEE P BE 3.6 km .




= 12

a. RFETHY 8 (Ef TRt | 1 314|566 |7 |8
FIRBEAN T
% 1RAY4RTE | 55 2 KIAY4mE JIEAVEE
1 3,456,7,8 6
2 4,5,6,7,8 5
3 56,78 4
4 6,7,8 3
5 7,8 2
6 8 1
TEHIEEHGE =6+5+4+3+2+1=21
b. b. FFEHHY 12 TRk
1 2 3 5 6 7 8 9 | 10| 11 | 12
51 KAY4RSE %2 fUAERSE | 55 3 MiiERIE | JEMVEE | BIE/ER
8 10 12 1 1
7 9 11,12
10 12 3 1+2
6 8 10,11,12
9 11,12 6 1+2+3
10 12
5 7 9,10,11,12 ~
8, 9’ 10 ﬁDJ: 6+4=10 1+2+3+4
4 6 8,9,10,11,12 _
7’ 8, 9’ 10 iZDJ: 10 + 5 = 15 1+2+3+4 +5
3 21 1+42+3+4 +5 +6
2 28 1+2+ 3 +... +7
1 36 1+2+3+...+8

JiER4EE =36 +28+21+15+10+6+3+1=12
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& &R REL By 2cm, [fil AB~ 6.3 cm.

REEFfZ A AB~6.3cm x5 =315 cm

AB~32 cm

[A[#FZ% 2 31 cm - 32.5cm |
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/NEREVHER] | BEY M| ©
(1) A{A[BIB 2 |o
(2) cic/p|p 1|0
(3) E|E|F|F 0 |1
(4) cicicic 1 ]o
(5) A[A[D]|D 1|0

TEFH (4) B (2) BIEF5T: VA FRECY FARTRINL 5 &S HIE A D"
FEEER(5): 75 “A” Ry iz B — >

FEEN): 8B B Ep > —

FEEEHI3): R E” MERIfir > — -

PUfE FJREZ 25 By ACBE. ACEB. CABE &Y CAEB.
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