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Instructions to Contestants:

(2) ZAEStEg 2058 » HEO 5 10073 -

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

(b) EREFAHERAS - RNEPRIRTHEIIR R -

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

(c) ERFFHEIS » FrEERALBEFIIRERESSE - hERE - N EEOME -
Unless otherwise stated, all answers should be given in exact numerals in their simplest form.

No approximation is accepted. .

(@) EFTEESFIREEERIENZEL - BHELGEIR -

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

your steps of working.

(e) TIHBEFETERE -

The use of calculators is not allowed.

(£ AFEaIbHER—EMRIEPIERL -

The diagrams in this paper are not necessarily drawn to scale.



TR - RERIHNEEYIEAE - FREFBIFEES.  FrE B RAELBEWERESRE - WMLER
f& o PRFITLME -
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.

515548 SE3H -

Questions 1 to 4 each carries 3 marks.

. BLAMENGERERYTREAEAERE - HA-GCAERAER ?

How many four-digit positive integers are there such that the thousands and hundreds digits

are equal, and the tens and unit digits are equal?

2. REFEFTIHA 201435 > HehpmtgR e - 2555 1000 IHES 2014 » BRAEE(EHE P
ZHEZ VIR 3 IIERY

There is an arithmetic sequence with 2014 terms in which every term is an integer. If the

1000th term is 2014, at most how many terms of this sequence can be multiples of 3?

3. ASELLEFIIRE 2014 1H - HHEENPRERNERE - WEEREESIY - BEH%9
TR 7

A geometric sequence consists of 2014 terms and neither the first term nor the last term is an

integer. What is the maximum number of integer terms in the sequence?

4. B P(x) RERZIEA - # P =1~ P2)=8 M PR)=27 » 3k P(5) K -

Let P(x) be a quadratic polynomial. If P(1)=1, P(2)=8 and P(3)=27, find the value of
P(5).




BSEESE FEAD

Questions 5 to 8 each carries 4 marks.

3 (a+2)* -1
5. Ha+==5 F{HE ©
A a+— K Ga—22) E
2_
Ifa+i=5,ﬁndthevalueofigm.
a a (5a—22)

6. B n RRFY 1 RYZERL - B (& nxn BIIESR » SRS »° B/
BTG (HEER 1) - B8R LA/ NEHFBE B —GEAHIT K
WEN=AF (EREER 05) - WEETRT n=4 HyEdl - TRE
IEARAED R 4 i/ NEJTIEAT 24 (E/N=AF - BEG/INESERVN=
AP E < ER)N - Al n BEREZ R ?

Let n be an integer greater than 1. Now take an #xn square and divide it into

n® small squares (each with area 1), and then split each small square on the
boundary into two small triangles (each with area 0.5) by drawing a diagonal.
The figure shows the situation for =4 in which the original square is
divided into 4 small squares and 24 small triangles. If the difference between
the number of small squares and the number of small triangles is to be

minimised, what should the value of n be?

7. CHIAHE X +ax+b=0 (H o~ b BRER 10 WIFEE) SMEHEGER - HE
(a,b) HZARARRIATRE ?
It is given that the equation x* +ax+5=0 (where a, b are positive integers not exceeding 10)

has two distinct real roots. How many different sets of possible values of (a, b) are there?

8. —EEENERNIUEE ABCD » Hrh ABCD ByESFAIAERSFIRE A
600 A1 2014 - REZEIEHIPEL -
A circle is inscribed in a quadrilateral ABCD, where the perimeter and
area of ABCD are 600 and 2014 respectively. Find the radius of the
circle. B C



BIEF12ME  FESD -

Questions 9 to 12 each carries 5 marks.

10.

11.

12.

P98I ABCD HYTHBEBEEE IR 4=(0,6) ~ B=(0,0)

C=(14,3) ¥ D=(10,13) = [l ABF1 CD SERAILERA D
TERER - & X300 Y BlEREFER L K X Y2

PR/ NATRESE -

The coordinates of the vertices of a quadrilateral ABCD are A

A=(0,6), B=(0,0), C=(14,3) and D =(10,13) respectively.

Construct semi-circles towards the interior of the quadrilateral

with diameters AR and CD. If X and Y are points on the two B

semi-circles respectively, find the smallest possible value of the

distance between X and Y.

/NFIRVNSEHET TR FLBREESE - SHNS 7 BRI — T REEE - TEHEE 6 &Y » /A
fEH 4 Rim/hElst 2 |/ - HERILET W ASISARERER - BETRE - RN
Lily and Mimi are having a table tennis competition. The one who wins 7 games first will
become the winner. It is known that during the first 6 games, Lily has won 4 while Mimi has
won 2. If they have the same chance of winning each game and there are no ties, find the

probability for Lily to be the winner in the end.

B4 log2~0.30103 K log3~0.47712 < 3 26'° Z{fl nfurl » K nYfH -
Given log2 ~ 0.30103 and log3~0.47712.If 26" is an n-digit number, find the value of n.

% a, =2014 > WEIEEE n ER o, = +a, ++a,+1 * K a,,, WRBEBEUET -
Let a, =2014 and define a,,, =, +a, +---+a, +1 for positive integers #. Find the last two
digits of a,,, -



BI3BEE16E  FH6 4 -

Questions 13 to 16 each carries 6 marks.

13.

14.

15.

16.

A om > nBIERE > H om® —3n" =9477 > K m BB \AIRE(E -
If m and n are positive integers such that m° —3n* =9477, find the smallest possible value of

m.

tH » ABCDEFGH ZIE/\i#1 » M~ N~ P~ Q 73312
AB ~ CD ~ EF F1 GH Hgh% - 7= MNPQ IWEFEES 10 3R
ACEG BIFIRE » BELL a+Vb B a—~Vb HRET » &
Ha-~ bRRMEE -

In the figure, ABCDEFGH a regular octagon. M, N, P, O are
the mid-points of AB, CD, EF and GH respectively. If the
area of MNPQ is 1, find the area of ACEG, giving your
answer in the form a++/b or a—vb where a and b are

rational.

WIE R > D 2 A4BC & BC LHI—ES - B4

AD=AC=6 ~ BD=3 J; CD=5 - 35 E 828k D AR A
AB [ZHHEFTISRYEL - 3K CERYRE -

As shown in the figure, D is a point on side BC of A4BC.

Suppose 4AD=AC=6, BD=3 and CD=5. If E is the

point obtained by reflecting point D across line segment AB, B c
find the length of CE.

i 10sin 8°+¢c0826° =2s5in36°+2 » HH 0< <90 » 3K tan8° HYfH -

If 10sin 8°+cos 26° = 25in 36°+2 where 0 <@ <90, find the value of tan 0°.



BT EE 20/ FEHTS -

Questions 17 to 20 each carries 7 marks.

17. §%a-~b-~c~d-~ e BEE - Hh (b, o) fl (d, ¢) Bt v=ax"+x FRYRGES - B2/
BERIREAERS 99 - K o |0 —d | IYfH -

Let a, b, ¢, d, e be integers such that (b, ¢) and (d, e) are two points on the parabola y =ax” +x.
If the distance between these two points is 99, find the value of a’—|b* —d?|.

18. &% 4=(0,1) ~ B=(4,9) M C=(x,-1) SEEPH ER=8F - KEE x 19E - 6115
ZACB ZEEAME -
Let A=(0,1), B=(4,9) and C =(x,—1) be three points on the coordinate plane. Find the

value of the real number x for which £Z4ACB attains its maximum value.

19. sk j:e"zfdt B -

Find the value of J‘me"z £dt .
0

20, 45 | [sin(r ~9x +183)+x* ~6x-+4 ] =0 » K ¢ HIRATIRERE -

!
If L [sin(;:c3 —9x° +18x)+ x> —6x +‘3—1] dx =0, find the greatest possible value of 7.

£
END OF PAPER



