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Time allowed: 2 hours

B

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.



AR AENRAIEEEAE - BRERFEIRS - FrA B FADE T EMERE - WLk
f o A ATUE -

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.

FBLIEFAE FE37-

Questions 1 to 4 each carries 3 marks.

1. 8% a,a,,..., 8y HEEEF] - 35 a,+a,, =212 1 a +a,,, =4044 > 3K a HYH -

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

2. 1 AABC > BC=10 - D & BC L #j—%; » 55 A
AD=6 K ZADB=60° - 3¢ AABC HY[HifZ -

In AABC, BC =10. D is a point on BC such that AD =6
and ZADB =60°. Find the area of AABC.

3. Fa+b=c’ Hra b REEEIEM c 25 > K atIGy/NTRE(E -

If a+b=c®, where a, b are consecutive positive odd numbers while c is an integer, find the
smallest possible value of a.

4. BHIEES)1,1,2,3,5,8, ... & 2015 TE 2 FIBRDL 7 BRHVEREUE D 2

What is the remainder when the sum of the first 2015 terms of the Fibonacci sequence 1, 1, 2,
3,5,8, ... isdivided by 7?




FBOSEEE FEAS -

Questions 5 to 8 each carries 4 marks.

5.

A
£ AABC 1> AC=6 - D & AB L1y—%5 » {fi{5
AD=BD=CD =5 - 3k BCESE
In AABC, AC=6 . D is a point on AB such that D
AD =BD =CD =5. Find the length of BC.
B C

—EEFE = AP NN —EERE R LAY - KEE=APATER -

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

Ha~py BHEX-20x-15=0 FI=(EE o 3K o+ %+ 7" HIMHE -

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

772 x* -100x+k =0 (Hr k28 AR RER - kA S/ D ERETIRTREE ?

If the two roots to the equation x*—100x+k =0 (where k is an integer) are both prime
numbers, how many different possible values of k are there?

FOEF 12/ §ES -

Questions 9 to 12 each carries 5 marks.

9.

& - AOD 1 BOC A EH4: » OA=0C=4 > OB=10 - B
OD=5 CD=8 - 3k ABJEE -
A
In the figure, AOD and BOC are straight lines, OA=0C =4, O
OB =10, OD =5 and CD =8. Find the length of AB.
C D



10. 75 a=-105 1 b=209 - 3k 2a®+30a*+156a+b® —27b” + 2430 - 449 {4 -

If a=-105 and b =209, find the value of 2a*+30a% +156a+b* —27b* + 243b— 449 .

11, 3%y BAEEEH - A% sin’ x+y? -1> (1-y)cosx BHEZEE x LI 0 3K y iRk
ARE(HE -

Let y be a negative real number. If sin® x+y* —1> (1-y)cosx holds for any real number x,
find the greatest possible value of y.

12. 7% log,(-3sin x°) = 2log, (cos x°) +1 » Erf 0<x <360 » 3K x FYFTA A RE(E I -

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

FIBEF 16 FEH67 -

Questions 13 to 16 each carries 6 marks.

13. —{EESFA 12 65k » 0 3 (3K - 4 [HABRA 5 (HERER - 1LEsch bkt 5 18
B T 3 R F R RS ©

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?

14. % ac+bd =0 - JIEEEFE L (a,b) AT (c,d) WiRSHE R " HEE S, - IR AL
P R BEE /DG - B T AREAY x JREASEAT y PR Ry —10 i1 10 IR EEE (EIFE -10 F
10) - HEHZH "EEH, ?
Two points (a,b) and (c,d) on the coordinate plane are said to be an ‘orthogonal pair’ if
ac+bd =0. What is the maximum number of points that can be chosen on the coordinate
plane so that each x-coordinate and each y-coordinate is an integer between —10 and 10
(inclusive), and that there is no ‘orthogonal pair’?

15. SRR (x> +1)° +128x° = 48x*(x* +1) i/ NEFHR -

Find the smallest real root of the equation (x* +1)> +128x> = 48x*(x* +1).



16. ABCD 2#E& 1 #YIEJiZ - ZABC F1 ZADC & HHY A / D
WA = SR B —(E U T - SKez B IPHY AT - Ve
ABCD is a square of side length 1. The two trisectors of

each of ZABC and ZADC form a quadrilateral. Find the -
area of that quadrilateral.

FUBBE20E -FET7-

Questions 17 to 20 each carries 7 marks.

17. FE—EEH AL EZEN—%: P> d0#REE P AIIE A U(ETER: - DUIEIE G55 B Pu(E
=AF o KIUE=APRI A N AEAEE 120° AR > BEAEMEE/NEEE 2 (i
(#L7  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 )

18. [& - ABCD ZIEJTJF » E BIEJTIPAMY—EE - (15 A D
ZAEB=135° + AE=6 f EB=4 - % DE f AC HX}*
P> CE I BD fH2ft Q » 3K CDPQ [Y&if °

In the figure, ABCD is a square. E is a point outside the square g
such that Z/AEB=135°, AE=6 and EB=4. If DE and AC 0
intersect at P while CE and BD intersect at Q, find the area of B C
CDPQ.

19. Sk tan11£2+tan12—22+tan13£2+tan14—22+-~ AIE -

Find the value of tan11£2+ tan12—22+ tan13£2+ tan14—22+--- .



20. fE—fEzEEkh > 9 MmNy 1 2 9 SEEW IR =4 159 JRBFEE 4> 2
6792 FHE M > 34 BBEE M - FRTTER 1 2 9HHEK - MR
—Hitt - BRI RS E— R ML

o CETMHAYE Z(EERAVERITENIARY 15 - RIS = (EERAVSmit i fERy 2 E & -

o EHATE = (EBRIVARERARIINGS 15 0 RISEIUEERIV4RTT S ENI S B E B -
o CHEHIHHVE = {HEBEREVARSTAEAITER 15 - HLEE

ik —(EdmIR I E = A FEHAV2EE - QIS = [ERAERT B 2 FE R

ik — (SRS IF A E = R [FIH R 255 - RIS VU(EERAY drst T ERY 2B & 5
i

SR O Bk S LB ISR -

In a game, there are 9 players, numbered 1 to 9. They are divided into three groups: Players 1,
5, 9 form a group; Players 2, 6, 7 form a group; Players 3, 4, 8 form a group. Nine balls
numbered 1 to 9 are put into a bag, and drawn one by one until a winner is determined
according to the following conditions:

>
>

o

e If the sum of the first three balls drawn is greater than 15, the winner is the one whose
number is that on the third ball drawn.

° If the sum of the first three balls drawn is smaller than 15, the winner is the one whose
number is that on the fourth ball drawn.

e If the sum of the first three balls drawn is equal to 15, then

» if the three numbers correspond to three players from the same group, the winner is
the one whose number is that on the third ball drawn;

» if the three numbers do not correspond to three players from the same group, the
winner is the one whose number is that on the fourth ball drawn.

Find the probability that Player 9 is the winner.
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