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Time allowed: 2 hours
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Instructions to Contestants:

(@) AEIEE 20 8 > 4857 B 100 97 -

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

(b) FREFHIFEBASL - G NHIFTA B R+ -

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

(© FRHlFEIS > FrA B FEAME T EREERE - WEE R - AREZTEE -

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

(d) EFTAEZEEAZTENIEERZEN L - HEGTEDE -

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

(6) FIHEHEER -

The use of calculators is not allowed.

(N ABHHER—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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EFAE FE3T -

Questions 1 to 4 each carries 3 marks.

B Ay, 8y, .eny Bopys AAF AT 0 F5 Ay + 8y, =212 [ &g +a,,, =4044 > 3K a HYfE -

Let a,a,,..., 8y, be an arithmetic sequence. If a, +a,,, =212 and a, +a,,, = 4044, find the
value of &, .

—4H 40 AAKRE[HRE > FiEE SRS AEEIU AN o N ER— AEEEE o
i/ VIR 2 DR IR A N UM — B 2 55— B EE—R) ?

A group of 40 people arrive at a river bank where there is a single boat that can carry a
maximum of four people. The boat has to be operated by one person. What is the minimum
number of boat trips needed for all the people to cross the river? (When the boat travels from
one side of the river to the other side it is counted as one trip.)

HHt 60 AP —1T - EEEEMMTRAEARE 1 FGHRE ﬁﬁ5mﬁﬁmﬁ$
TRBERH - AR AT T< [BlE > HEER MHVEEEH/NG 5 Rt - AV > EEEER
&z DEEERA GFLE ?

The 60 students of a class are aligned in a row. In each round, they count from 1 onwards from
left to right. The students counting multiples of 5 have to leave. This process is then repeated
in the next round and so on, until the number of remaining students is less than 5. How many
rounds will this process last before it comes to a stop?

s N Ry =T HEE AR 6 HUEEL - >R n HyE/NATRE(H -

Let n be a three-digit square number whose sum of digits is a multiple of 6. Find the smallest
possible value of n.




FBOSEEE FEAS -

Questions 5 to 8 each carries 4 marks.

1007 | gymeress 100000 fEf: - B

2015
MZEWES%E  CAFROERYEE  mizessgegn 28 memmnz

2015
WERZNEEE ?

In a mathematical competition, one question asks contestants to find the 100000-th digit after

FE—(EEERE D > Hrh—IE H BRI

the decimal point if % is written as a decimal. Alice and Bob were two contestants for the

competition, with Alice getting the correct answer but Bob misreading the fraction as %

What is the sum of Alice’s and Bob’s answers?

72 x* —100x+k =0 (H i k2R AR RER - K K FTA FTRE(E 2 -

If the two roots to the equation x*—100x+k =0 (where k is an integer) are both prime
numbers, find the sum of all possible values of k.

TR B (L) ~ L 7) A1 (9,]) =EERERES D ?
What is the radius of the circle passing through the three points (1,1), (1, 7) and (9,1) on the
coordinate plane?

—EFE = AP NN —EEE R LVEY - KEE=APATER -

An equilateral triangle is inscribed in a circle of area 1. Find the area of the equilateral triangle.

FOEF 12/ §ES -

Questions 9 to 12 each carries 5 marks.

9.

B
& > AOD f1 BOC sy E4R > OA=0C=4 > OB=10 >
OD=5> CD=8 - 3K AB ([ A
In the figure, AOD and BOC are straight lines, OA=0C =4, ©
OB =10, OD =5 and CD =8. Find the length of AB. C D
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10.

11.

12.

Fra~ By BHE X-20x-15=0 BY={@E - K o*+ B+ 6{H -

Let «, f, y be the three roots to the equation x*-20x-15=0. Find the value of
a’+ B+l

K (3sin x°—4cos x° —10)(3sin x° +4cos x°—10) HVgz/IME °

Find the smallest possible value of (3sin x°—4cos x°—10)(3sin x°+4cos x°-10).

7 log,(~3sin x°) = 2log, (cos x°) +1 » Erft 0< x <360 » 3R x (YFTA T RE(E 2

If log,(—3sin x°) =2log, (cos x°) +1 where 0<x <360, find the sum of all possible values of x.

FI3EE 16/ §FH657 -

Questions 13 to 16 each carries 6 marks.

13.

14.

15.

—(EESTA 12 (HE - (45 3 (HEE - 4 (HATBRA 5 (HARRR - ZHELSTREHEnE 5 (8
B+ epig/ b 3 [ERRIE AR S 2

There are 12 balls in a bag, including 3 white, 4 red and 5 green. If 5 balls are picked randomly
from the bag, what is the probability that at least three of them are of the same colour?

#oa~b- c~d BIFEE > (15 ab=cd <1000 F; a+b=c+d+1 - 3K ab A& KA[AE
g -

Let a, b, ¢, d be positive integers such that ab=cd <1000 and a+b=c+d+1. Find the
greatest possible value of ab.

K tan™ ML +tan™ 5 +tan™ NG +tan™ POVTR MIME -
: -1 -1 -1 -1 1
Find the value of tan > +tan > +tan > +tan s+
2x1 2x2 2x3 2x4



16. ABCD EiE& 1 WIEJjF - ZABC 1 LADC % EHHY

. . ST s T T A D
WA = SR B —(E U T - SKez B IPHY AT - o
ABCD is a square of side length 1. The two trisectors of
each of ZABC and ZADC form a quadrilateral. Find the P
area of that quadrilateral.
B C
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Questions 17 to 20 each carries 7 marks.

17.

18.

19.

E—EETTERNEE B —8 P> 6B P FIE A PU(ETESRE - DUEIE S5 U (@
=AF o KIUE=APRIFTE N AEAEE 120° AR > BEAEMMEE/NEEE 2 (i
(#7  3~1.73205 ) -

A point P is chosen randomly in a square. Join P with the four vertices of the square so as to
divide the square into four triangles. Find, correct to 2 decimal places, the probability that all
interior angles of the four triangles do not exceed 120°. (Hint: V3 ~1.73205 )

& > ABCD ZIEJTF > E ZIEGBINY—F - (£15 A
ZAEB=135° - AE=6 }; EB=4 - 3 DE Ml AC M=
P> CE 1 BD fH3ft Q » 3K CDPQ [T - P

In the figure, ABCD is a square. E is a point outside the square
such that Z/AEB =135°, AE=6 and EB=4. If DE and AC
intersect at P while CE and BD intersect at Q, find the area of
CDPQ.

Q

e j_xl[tf* —6042t? + (2015x 4024+ 3)t + 4029 % 2014] dt =0 » 3k X {IF AT REAE -

If I Xl[t3 —6042t° + (2015x 4024 + 3)t + 4029 x 2014] dt = 0, find the greatest possible value of x.



20.

% P(xX) REAREZIEN > Hit P(0)=0 & P(Q)=1" 555& f(x)=[P'(x)]’-20xP(x)
1

[ F00 ox By TR -

Let P(x) be a polynomial with real coefficients such that P(0)=0 and P(1)=1. Let also

f (x) =[P'(X)]’ — 20xP'(x) . Find the smallest possible value of j.ol f(x) dx.
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