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Instructions to Contestants:

(@) AEIEE 20 5 > 4857 B 100 97 -

There are 20 questions in this paper and the total score is 100.

(b) FREFHIFEBASL - REWHIFTA B R+ -

Unless otherwise stated, all numbers in this paper are in decimal system.

(©) FREFHIFEIS > FrA B FEAMBFEREERE - WEE &G - AREZTEE -

Unless otherwise stated, all answers should be given in exact numerals in their simplest form.
No approximation is accepted.

(d) EFTAEZEEAZTENIEERZEN L - HEIGTEDE -

Put your answers on the space provided on the answer sheet. You are not required to hand in
your steps of working.

(€) FIHEHEER -

The use of calculators is not allowed.

(N ABHIHER—E KRG -

The diagrams in this paper are not necessarily drawn to scale.
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Note: The rule in the Final Event is different from that in the Heat Event. Unless otherwise stated,
all answers should be given in exact numerals in their simplest form. No approximation is accepted.
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Questions 1 to 4 each carries 3 marks.
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Let a, b, ¢ be composite numbers and p be a prime number. If a+b+c= p, find the smallest
possible value of p.

=4:5:6 > 3K a+b+c MYE/NAJRE(H ©
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If positive integers a, b and c satisfy é =4:5:6, find the smallest possible value of

Ulr\)
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a+b+c.
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A library is closed every Sunday and whenever the ‘day’ in the date is a multiple of 5. What is
the maximum number of days the library closes in a certain month?
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In the figure, the rectangle ABCD is formed by 5 smaller  ,, ¢

rectangles, where the 4 outer rectangles are congruent and
the inner rectangle has area equal to one-third that of one of

the outer rectangles. Find the value of A—g :
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Questions 5 to 8 each carries 4 marks.
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Let n be a five-digit number. A six-digit number a can be formed by appending the digit 2 to
the front of n. A six-digit number b can be formed by appending the digit 2 to the end of n. If
b =3a, find the value of n.
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In the sequence 1, 2, 5, 29, ..., each term starting from the third term onwards is equal to the
sum of squares of the previous two terms (hence the term after 29 is 5* + 29° =866 ). Find the
unit digit of the 2017th term.

7. # ABCD B SEMEREIY 0 Hh AD 8l BC T o %
AB=CD=4 - AD=6 » H ZA=/D=135° » 3k ABCD A D
YIS -
Let ABCD be an isosceles trapezium with AD parallel to / \

BC. If AB=CD=4, AD=6 and ZA=~/D =135°, find B
the area of ABCD.
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Let m, n be positive integers such that m? +3n=2017. How many different sets of possible
values for (m,n) are there?
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Questions 9 to 12 each carries 5 marks.

9. FEA=APHIRNERIER 50 » HEKERA 110 - >KEAVEH

The hypotenuse of a right-angled triangle is 50 and its perimeter is 110. Find its area.
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There are four buttons in a computer game, which will move the character by 1 unit upward,
downward, to the left and to the right respectively. How many ways are there to press the
buttons four times so that the character returns to the starting point?
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There are two digital watches. When the first watch has run 1 hour, the actual time is 3
minutes faster. When the second watch has run 1 hour, the actual time is 3 minutes slower.
Both watches give a ‘beep’ sound at the beginning of every minute. At noon, the watches are
adjusted to the correct time. How many minutes will pass before both watches give ‘beep’
sounds at the same time again?

12. FEFrriERT > SEFEAFE—EH 0 2 IR EET - &
1 A<B<C 2 A<D<E<F > 3k CAFE Fr{tFE1IVufry -

A B C
In the addition shown, each letter represents a different digit from + D E F
0 to 9. Given that A<B<C and A<D<E<F, find the four- G H I J

digit number represented by CAFE.
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Questions 13 to 16 each carries 6 marks.
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There are some sticks of the same length. As shown in the figure, .

one can use 15 sticks to form 3 non-overlapping regular hexagons.

What is the least number of sticks needed to form 10 non- ~.
overlapping regular hexagons on a plane?



14.

15.

16.

FERIREEER 2017 A20 > SRS REGRS ANHE K > MERANGE < /N
TR R R M H th = RS2 BRI E Y B H P — AR ZAELE T P B I R
N o PER > E=RSFEN I REGBEAEAE - SHBHAR/NTEES mo
K mBREL 2015 HFHUEREL -

There are 2017 participants in a table tennis tournament. Each participant plays one game
against every other participant, and there is no tie in each game. Yanni plans to obtain the
autographs of three players after the tournament, with the condition that one of them must have
beaten the other two during the tournament. Depending on the outcome of the games, the
number of possible combinations of these three players varies. If the smallest possible value of
this number is m, find the remainder when m is divided by 2015.

JRE (x=1)(x=3)-++(x=2017) = (x - 2)(x—4)--- (x - 2016) 75 %/ (E E &g ?
How many real number solutions are there to the following equation?

(Xx=1D(x—=3)---(x—2017) = (x—=2)(x—4)---(x—2016)
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In the sequence 375 7 g the numerators of the terms form an arithmetic sequence
with common difference 4, while the denominators of the terms form an arithmetic sequence
with common difference 2. A teacher asks each student to pick a term from the sequence
(possibly the same), and the teacher then multiplies the terms the students picked to obtain the

product m. If m is a three-digit integer, find the smallest possible value of m.
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Questions 17 to 20 each carries 7 marks.

17.

5% m o~ n R IEEEE 0 {115 125(m” +n) = (m+n)® < K mBYFTA R REE 2R ©
Let m, n be positive integers such that 125(m* +n?*) = (m+n)*. Find the sum of all possible

values of m.
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TEE A oo x PR y PR EE e BhiE A " AREL ) - FE x+y=-100 -
X+y=-99 ~ -+ ~ x+y=100 ; x-y=-100 ~ x-y=-99 ~ -+ ~ x-y=100 ¢
x=-100 ~ x=-99 ~ --- ~ x=100 I 603 {FELR - EIIATHEEAACE T » B2/ ME T
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On the Cartesian plane, points whose x- and y-coordinates are both integers are called ‘lattice
points’. Consider the 603 straight lines x+y=-100, x+y=-99 , ..., x+y=100 ;
Xx—y=-100, x—y=-99, ..., x—y=100 and x=-100, x=-99, ..., x=100. Among the
points of intersection formed by these lines, how many lie on a ‘lattice point’?
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The figure is made up of 5 unit squares. A different positive integer is filled
into each square, and then three copies of the figure are made. These three
copies are then used to cover a 4x4 table (rotation and flipping of the
copies are allowed while overlapping is not) so that 15 of the 16 unit
squares of the table are covered. It turns out that the sum of the numbers on
each horizontal row of the table is equal to S. Find the smallest possible
value of S.
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In a game, two classes each send 9 students to participate. These 18 students are to be divided
into 9 groups of 2 students each. Among the 9 students of each class, 3 of them only want to
pair up with someone from the same class, 3 of them only want to pair up with someone from
the other class, while the other 3 have no preference. How many different possible groupings
are there?
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