2016/17 The 8™ HK Mathematics
Creative Problem Solving Competition
for Secondary School
(Heat — Written)

School ID: Seat No.:

Time allowed : 50 minutes

Instructions :

1. The time allowed is 50 minutes.
2. The question paper consists of 12 pages. There are 17 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.

4. 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.

5. 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.

6. The answer sheet, all question papers, appended sheets 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.



G F-23)

*FF R

R 1> 3B

“FRRE 50 248

bo e

\\\?{r

—

SRR R 50 A4

2. ARREE X 12F > 285173 174 -

Y

EE S FREREA - PREL > F - FEFRLR §ER- E(E)
é%* iﬂﬁd’ﬁﬁ“‘d%’%é%ﬁiﬁgﬁa”%ino
R RN ERRT NERT @I o

4 FRFEFEIZ PR EZ —ﬁw AT kY RT R 4B
FE e oh gy 3t 54 il g ﬁﬁ(Smenuﬁc
Calculator) » & 1 % ¢ 55;7;%.5?% PR FTFL DR E B e
BV F g e B oo

5. AFEE T 20 BV IRZET 2" o B A FHL S EIR-
EEL A4 2R TR RFFAE T Ko

6. AR L RELFLw S FALE  FAA HT 2 A
FFEF2 AP A E R P R 2L KR B R 2RV
7 ke



H1 2
ATE 1 sPEUUE TR RIS (8T PR B TERERTFIR -

..........................

] T i B 1
Figure 1

Question1 (2 marks)

In figure 1, fill in the four boxes with different integers to form two correct
mathematical expressions.
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Question 2 (2 marks)
From 2017 to 20172017, find the sum of the all integers which end with 2017.

Answer: The sum of these integers is

B3 (24
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Question 3 (2 marks)

The result of 3434 x 3535 x 3838 x 6565 ends in a chain of 0’s.

Find the numbers of 0’s in this chain of 0’s.

Answer: There are 0’s in this chain.
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Figure 4

Question 4 (2 marks)
Figure 4 shows a seven-pointed star that can be drawn with connected segments.

a+b+c+d+e+f+g=?

Answer: a+b+c+d+e+f+g= °
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Question 5 (2 marks)

Sam left home for a walk at nine o’clock in the morning. He first walked along a level
path. Then he walked up a path to the hill top and took a rest for half an hour. After the
rest, he went back home along the same path. He reached home at half past eleven that
morning. Sam'’s average speed for walking on a level track was 4 km/h. His average
uphill speed was 3 km/h. His average downhill speed was 6 km/h. How many km in
total had Sam walked?

Answer: Sam walked a total distance of km.
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Question 6 (2 marks)

It is given that a and b are positive integers such that (a + b + 2010) (a - b) = -2017.
Find the value of a2 - b2.

Answer: az-b2 =

B7 (25
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Question 7 (2 marks)

In figure 7, ACDE is a parallelogram. B is the mid-point of AC. AD and BE intersect at F. If
the area of AABF is 100 square units, find the area of ABCD.

Answer: Area of ABCD = square units

CPS1617-Sec-Heat Page 3



28 (24)

1T ak (- N (14 b il A e T
A TERMEMAT - B—E AR -
B T IRMITE AT - AWE AT -
Cai o MEMEMAF > A =(E AR - |
D+ T FMEMWA > AVUE AR » |
E&: " HRMI@EAT > 2EEER -

(@) A%/ A& T HEE ?

(b) WIR(EER) AER T Hak ?

Elll
i

ll
i
o

o a A (EARTHEE -

b. T HEE -

Question 8 (2 marks)

In a room, there are five persons. Each of them has said something.
A said, “Among the five of us, one is lying.”
B said, “Among the five of us, two are lying.”
C said, “Among the five of us, three are lying.”
D said, “Among the five of us, four are lying.”
E said, “Among the five of us, all are lying.”
(a) How many of them told the truth?

(b) Who told the truth?

Answer: a. of them told the truth.

b. told the truth.
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Question 9 (3 marks)

In figure 9, ABCD is a piece of paper in the shape of a square. E and F are respectively the
midpoints of AD and BC.

P and Q are two points on AD. When the paper is folded along BP and CQ, the original
vertices at A and D will meet at a point G on EF, as shown.

Find the angle x in the figure. (The figure is not drawn to scale.)

Answer: X= ©
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Question 10 (3 marks)

In figure 10a, ABCDEFGH is a cube. A cross section in the shape of a regular hexagon can
be formed by cutting the cube as shown in the figure. Figure 10b shows a net of the
cube. Draw on figure 10b all the edges of the hexagonal cross section.
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Question 11 (3 marks)

The table below has two rows of numbers. Each value in row 2 is the number of times
the value above it (in row 1) appearing in row 2.

For examples: In row 2, “0” appears for 1 time and “1” appears for 2 times and ....

Row 1 0 1 2 3
Row 2 1 2 1 0

In the tables below, fill in the cells in row 2 such that each value in row 2 is the number of times
the value above it (in row 1) appearing in row 2.

(a) Row 1 0 1 2 3 4
Row 2

() Rowl [ 0 1 2 3 4 5 6 7 8 9

Row 2
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Figure 12

Question 12 (3 marks)

100 students stand in a circle as in figure 12. The students are numbered 1 to 100 in a
clockwise direction. Beginning with student number 1, students standing in this circle
keep counting off by twos as “1”, “2”, “1”, “2”, ...,, in the clockwise direction. All students
counting out “1” will leave the circle. The counting off keeps on until there is only one
student left. What is student number of the last student left?

Answer: The student number of the last student left is
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Question 13 (3 marks)

There are 50 members in a youth centre. Every member has to join one or two of the
ball teams. 40 members join the basketball team. 30 members join the volleyball team.
20 members join the football team. 10 members join both the basketball team and the
football team. 5 members join both the volleyball team and the football team.

How many members join both the basketball team and the volleyball team?

Answer: members join both the basketball team and the volleyball team.
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Figure 14

Question 14 (4 marks)

Figure 14 shows a cubical box of side 1 m. Two identical spheres are put into the box
with the lid covered. Find the greatest possible value of the radius of each sphere.

(Answer should be exact or correct to the nearest 0.001 m.)

Answer: The greatest possible value of the radius of the sphere is m.
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Question 15 (4 marks)
Figure 15 shows a cylinder of radius 1 cm and height 6 cm.

A piece of string, going from the bottom of the cylinder to its top, winds around the
cylinder tightly for exactly four rounds. Each round is equally spaced. Find the length of
this piece of string. Give the answer correct to the nearest 0.1cm.

[Note: circumference of the a circle is 2 x radius x w, where = 3.1416.]

Answer: The length of the string is cm.

CPS1617-Sec-Heat Page 10



16 (543)

B R o et (E TP IE S fEIRERE o M LIAL - &k~ BE=THER
R — P TE S - R AL OEE—(E5HE ﬁﬁﬁi?éﬁﬁiﬁﬂﬁ{lﬁﬁﬁﬂﬁﬁ
&~ B CENEESE 3 (H)5H8 - AlE 16a Fr R - A 4 EAERY AR —H=
{E 5 H8IE D - 40 16b AT - EIE 7 B FERY AR — R E G s &

G 2/ DA E AR TR E?

—BE 5 {E518;

b. —FE9 % -
ZFooa TWHA__ EAFEER—FES (EATSED
b, EWAE___ EAEGEAR PR EGSEE -

R: Red (4[.f2), G: Green(%%tt), B:Blue (B5th)

BIR[R[RE EBIR|[RIR[RIEN Bc]|aclc]c|ER
BIr|c]c A BIr|r[G]c|EN [Er|B]B|B|EA
Els|c|r]ED RG] 6[RIEN EIB]E][E[RER
€l 8] B| B EN Bl c]c|Rr|R]EN

Figure 16a ([# 16a) Figure 16b (& 16b)

Question 16 (5 marks)

When Peter is tired, he will relax himself by a “colouring boxes” routine. He will use
three colour pencils, red, green or blue, to fill up boxes arranged in a row. He will use
the red pencil to fill one box at a time, the green pencil to fill two consecutive boxes at a
time and the blue pencil to fill three consecutive boxes at a time. As shown in figure 16a,
there are 4 different ways for Peter to fill a row of three boxes. As shown in figure 16b,
there are 7 different ways for Peter to fill a row of four boxes.

In how many different ways can Peter fill the following rows?

a. Arow of 5 boxes;
b. A row of 9 boxes.

Answer: a. Peter has different ways to fill a row of 5 boxes.
b. Peter has different ways to fill a row of 9 boxes.
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Question 17 (Hands-on Question) (5 marks)

The four-piece-tangram (or “T-puzzle”) is said to have a Chinese origin. The puzzle
consists of four pieces of different shapes: one triangle, one small right trapezoid, one
long right trapezoid and one irregular pentagon. (as shown in figure 17).

The four pieces can be just fitted into a rectangular box. They can also be fitted together
to form the shape of a capital letter T, i.e. a horizontal rectangle on top of a vertical

rectangle.

Fit the four pieces in two different ways: one to form a rectangle and another to form a
T-shape. Draw, in each case, how the pieces are fitted together in figure 17(I) and figure

17(I1) respectively.

The shapes printed on appendix 1 can be cut out for experiment. Only the drawings on
the answer sheet will be marked.

End of Paper
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2017 + 12017 + 22017 + ---+ 20172017

= (2017)(2018) + 10000 + 20000 + --- 4+ 20170000

= (2017)(2018) + (10000)(1 + 2 + -+ 2017)

(2017)(2018)
2

= (2017)(2018)(5001) = 20355600306

= (2017)(2018) + (10000)
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