2015/16 The 7" HK Mathematics
Creative Problem Solving Competition

for Secondary School
(Heat — Written)

CPS-1ID: Centre Code: Session: Seat No.:

Time allowed : 50 minutes

Instructions :

1. The time allowed is 50 minutes.

2. The question paper consists of 12 pages. There are 19 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 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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Question 1

oL Ly 1 1
If S=2(1 2)+3(1 3)+ +2015(1 2015)+2016(1 2016),ﬁndthe value of S.
(2 marks)

Answer: S =
By =-3(x+20)°+16 - 3Ky AUELAAIRE(E K x HHEAVEE -

(297)
% E x= 5y = Ry KATREE ©
Question 2

It is 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= is the greatest possible value.
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Question 3

There are 120 form four students in a school. 70 of these students take geography. 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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Question 4
Figure (4) shows a cube. A ‘diagonal’ is a line segment connecting two non-adjacent 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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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=
g =L L L e o R d mERE
a—-2013 b+2014 c-2015 d+2016 A
(2 57)
= < < <
Question 6
1 1 1 1

It is given that , arrange @, b, ¢ and d in ascending order

a—2013 b+2014 c—2015 d=+2016
of magnitude.

(2 marks)

Answer: < < <
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Question 7
It is given that X, y, +2016x and /2016 + 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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Question 8

A mother says to her daughter, “When I 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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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
B4l x+y=1>x+z2=2F y+z=3>3K X*+y+22+xy+yz+zx {1 -
(3 47)

s X +y+ Xy +xz+yz= o

Question 10
Isis giventhat x+y=1,Xx+z=2and Y+ z=3.Find the value of X2+ Y2+ 22+ Xy +yz+ X
(3 marks)

Answer : X +y + Xy +xz+yz=
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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.
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Figure (12)
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Question 12
In figure (12), AABC is a triangle of area 49 cm®. BC = 14 cm and AC = 25 cm.
IfAB = +/x cm, find the value of X.
(3 marks)

Answer: X =
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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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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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Question 15
Figure(15) shows a quadrilateral ABCD. The diagonals AC and BD intersect at O.
Area of AOAD = 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
Michael’s predictions No prize First Second Third
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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Question 17

Figure (17) shows a quadrilateral PQRS. PQ L QR 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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Question 18
Letay, ay, ..., @015, 016 be 2016 positive integers, where a; < ax < ... < ao1e.

If we choose any 2015 integers from these 2016 integers and calculate their average, a different
average value will be obtained from a different choice of numbers. Let these averages be Xi, X2, ...,
X015 and X916 Where X; <X < ... <X016.

A +a, + Ay,
X, + Xy oot Xoge

Find the value of

(4 marks)

a, +a, +--+ay,

Answer:
X;+ X, + o+ X006
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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 practice.)

(4 marks)

EE5

End of Paper
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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.

B 19 - i E THIEY TR RS E 2 H - R & R AR AL B BT PR B ARG R Rt
BF AR RALEETE -

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.







