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EAAH

Instructions to Contestants:

1. XEEHE Ad#@ i alEEAJEGE -
Each contestant should have ONE Question-Answer Book which CANNOT be taken away.
2. AKEH5[E#HE  SHES6E - H30E §FESD - B0 15070 SEAD -
There are 5 exam areas and 6 questions in each exam area. There are a total of 30 questions in this

Question-Answer Book. Each carries 5 marks. Total score is 150 marks. No points are deducted for
incorrect answers.

3. BREXRSE EEH L -
All answers should be written on ANSWER SHEET.

4. EEHE  ABEHEELE -
NO calculators can be used during the contest.

5. ABPRABEA—EKLLAIER -
All figures in the paper are not necessarily drawn to scale.
6. EETER  KNalBEwW( -

This Question-Answer Book will be collected at the end of the contest.

Write down the answer in the simplest form. If the calculation result is a fraction, please write down the answer as a proper or mixed fraction,
decimal figure is also accepted. Marks will NOT be given for incorrect unit.



BEERETE EBA -
All answers should be written on the ANSWER SHEET.

e RE AT HZE -
THIS Question-Answer Book CANNOT BE TAKEN AWAY.
AEEZEERE  UZ7EREE  SRIZEERAJBERBUEERS -
DO NOT turn over this Question-Answer Book without approval of the examiner.
Otherwise, contestant may be DISQUALIFIED.

FURBENEBER  Eif8ERENE  SREAEDHITNE - ST EERSH/NE - SHRBURKABTEOOEH -
Write down the answer in the simplest form. If the calculation result is a fraction, please write down the answer as a proper or mixed fraction,
decimal figure is also accepted. Marks will NOT be given for incorrect unit.



BEERETE EBA -
All answers should be written on the ANSWER SHEET.

IHZERE (512 30%8 ) (BB BHEAEBEAHD)
Open-Ended Questions (1%t ~30™) (5 points for correct answer, no penalty point for wrong answer)

Logical Thinking
Zug DA

1.  Given that the sum of some mutually distinct positive integer is 90, find the maximum product of those
numbers.

=18 5 AHEEERZENNS 90 - KEMFEBHNEAE -

2. After rearranging 8 digits of number 20150510, that number can be divided by 5%, find the maximum
number of k.

#3E 20150510 )\ [EHF EME S —E) \UHF - FEEELE S BIR - Kk WEAE -

3. Itis known that Z* =8365427 . Find the integral value of Z.
DA Z°% =8365427 - SKEE 7 (V1A -

4. Ifn>3a,=7a,,-10a, ,+2" and & :10§,a2 = 48% , express a, interms of n.

&n>3a =7a, ,-10a, ,+2" '§a1=10§,a2=48§ - PlnEIRa, -

5. ltisknownthat x=1+ 24 . Find the value of x.
3+ 5
1+ -
3+,
B4lx=1+ 24 Sk X BO1E -
3+ 5
1+ -
3+ -,

6. Given x is rational, p and q are primes and px® —gx+ p =0, find the value of |pq|.
PHxREEE - p Mg EREHE px®—gx+p=0 - 3K|pgHIE -

FURBENEBER  Eif8ERENE  SREAEDHITNE - ST EERSH/NE - SHRBURKABTEOOEH -
Write down the answer in the simplest form. If the calculation result is a fraction, please write down the answer as a proper or mixed fraction,
decimal figure is also accepted. Marks will NOT be given for incorrect unit.
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SERBE S8 L
answers should be written on the ANSWER SHEET.

10.

11.

12.

Algebra
RE

If equation (X —2)® +(y +6)? = (x+1)% + (y —4)* = (x+k)? + (y —24)*has no real solution, find the value
of k.

EITE(X=2)? +(y+6)* = (X+D2+(y—4)? =(x+K)? +(y—24)* mEEIR - SKkKWU{H -

6a—-b-c=20

s Lo o , iIf a is a two-digit number, find the
a“+b“+c”=1979

Given a, b, care positive integers and {

minimum value of a+b+c.

6a—-b-c=20
BAla, b,c%%E%%ﬂE{ T EaRWIE - Katb+cHIEE -
a’+b”+c”=1979

D 4k-1 4
Find the value of Z (ks2) 3.
+

10(4k -1

kL | Berfes
DY PR ]a@@

It is known that the domain of f(x) = V10X — X —21—+/2x—x? + 35 is defined as a<x<Db.aand b are
unknown constants. Find the minimum value of f(x).

20 f(X) = V10X —x2 —21—~/2x— x> +35 WEE I B a<x<b - af b BRAMEL - B4la<x<b -
K f(x) (OE/ME -

Given f (x)= , evaluate f*°(2).

1+3x

24 f (x):1+X3X CER £19(2) B0fE -

4x-y—-2z=8
Givenx, y, z are real numbers and <3x+2y—-z=12, find the value of x+y+z.
X+3y+2z=11
4x—-y—-2z=8
ERxy, zEREBE - Hi3x+2y-2z=12 - Kx+y+zHE -
X+3y+2z=11
FUBBEEBEE SHEARENY  BRESESHASHY - USHEERBAN/NE - BRBEUETATEANEY -

Write down the answer in the simplest form. If the calculation result is a fraction, please write down the answer as a proper or mixed fraction,

decimal figure is also accepted. Marks will NOT be given for incorrect unit.



s
All

SERBE S8 L
answers should be written on the ANSWER SHEET.

13.

14.

15.

16.

17.

18.

Number Theory
NG

'\/§ -)2015

Express (%+7| in the form of a+bi.

I atbi %fw‘%‘%ﬂ%gi)m :

Given x,y are positive integers and 4* —3Y =1, find the maximum value of x—y.
BHx, yEREEE  H4 -3V =1 - Kx-yHEKE -

Find the remainder of (x™ —2x? +4)+(x* —4) . (Express your answer in descending order of x)
K (X =2x2 +4) = (X2 —4) BRI  ( U IIRBFRTRER)

¥ +{y} =36 _ _
Given , find the maximum value of x+y.
2+{x}"=3.2
X

K x+y EwAE -

Given x is a positive integer less than 110 and x* —77x+146=0 (mod35), find the sum of all possible
X.

A1 x 2/ R 110 IEEEE H x* —77x+146=0 (mod35) - 3K x KWFTA D AEE 2 -

Find the remainder when 2015%is divided by 2014 x 2016.
5K 2015° BRI 2014 % 2016 FSAOEREL -

FUBRBIENERER  BfEERENE - FRAKENHATHY - ARAEERBMNE - EREBEURSALTETOE -

Write down the answer in the simplest form. If the calculation result is a fraction, please write down the answer as a proper or mixed fraction,

decimal figure is also accepted. Marks will NOT be given for incorrect unit.



mERERRE BEM £ -

All answers should be written on the ANSWER SHEET.

Geometry
eyl

19. ABCD is asquare. Given PA=1, PB=3 and PD =+/7 , find the area of square ABCD.
ABCD 2—fEIEST - PA=1 ~ PB=3 - PD=+/7 + SRIE/5JF ABCD HE1E -

A D
P
B _ C
Question 19
% 19 8

20. It is known that the coordinates of six vertices of a convex hexagon are
(0,0), (0, 6), (2,-1),(2,8), (3,4), (3, 7), find the area of that hexagon.

EA— BN NEENNERREE B LIZ R IESRIA
(0,0), (0, 6), (2,-1), (2,8), (3, 4), (3,7) - KeZNEFWHEE -

21. The equation of acircle Cis C:x*+y?+2x—4y—15=0. A straight line passing through A(6,1)

intersects the circle at two points X and Y. If the distance between A and X and the distance between A
and Y are respectively p and g, find the value of pqg.

HWREIC: x* +y?+2x—4y-15=0 - —EARLB A(6,1) I EL[E C MR ME X FY - 35 A BhEd X
25 R Y BHEIBEEE RIS p K q - 5k pg #OME -
22. Inaright-angled triangle AABC, ZBAC =90° and AD is the altitude of the triangle to the hypotenuse. If
the length of three sides of the triangle are all integers and CD =1331, find the perimeter of AABC.

TEEA-—AILAABCH - /BAC=90°K& AD E2FfHE LIS - CHIAABCH - ERESMEH - H
CD=1331 ' 5K AABCHIEF? -

BFUBRBEAERESE -

ERBAERENY  BRERAEDHEITHNE - SUFTEERSNE - SHRBURKABTEOOEH -
Write down the answer in the simplest form. If the calculation result is a fraction, please write down the answer as a proper or mixed fraction,
decimal figure is also accepted. Marks will NOT be given for incorrect unit.



BRHEERRTE EEH L -
All answers should be written on the ANSWER SHEET.

23.

24.

25.

26.

217.

28.

Question 22
F 28

Draw and a regular hexagon and a regular octagon inscribed in one circle. If the area of octagon is 8 cm?,
find the area of the hexagon. (Express your answer in surd form.)

E—REEERNEE —EERNZELE A SEEN—EBEANRILE/NER  FIE)EENEER 8 ¥ E
K IEARBENEERZEZS DV HER? (BIRARREZR)

Givensin @ —cos@ = % find the value of sin®@—cos® 4.

240sing - cos:9—3 SKsin®9—cos® O BU1E -

Combinatorics
HEEE

1 2 3 P-1

By using positive integer P to simplify —!+§+m+ --+—P! .

%%IuEﬂ@P%T—+2+£F+BjO
31 4l P!

Nick has 3 bags. There are 3 red balls and 5 yellow balls inside each bag. If randomly choosing 1 ball
from each bag, find the probability of giving exact 2 yellow balls.

NN 3 AL SEKSAETE 3 EAIKA 5 BER - EHE RS T B —EER R - KBl
4 2 [EE IR -

Put 7 different envelopes in 4 mail boxes. Given that each mail box contains at least one envelop, how
many way(s) is / are there?

w5 7 HARMEHBERIRA 4 BEE - MBREFFHHZDRA—T - BZVEARRE?

The sum of 2 positive integers is 147. Now the product of these 2 numbers is an integral multiple of the
sum of these 2 numbers. Find the number of possible solution(s).

FUBRBIENERER  BfEERENE - FRAKENHATHY - ARAEERBMNE - EREBEURSALTETOE -

Write down the answer in the simplest form. If the calculation result is a fraction, please write down the answer as a proper or mixed fraction,

decimal figure is also accepted. Marks will NOT be given for incorrect unit.



BEERETE EBA -
All answers should be written on the ANSWER SHEET.

M{E IER 2 M5 147 - HZMHZIERAME 2 MNWEREE - KM BRI B RHE -

29. A palindromic number is a whole number that reads the same from either direction. For example, 1991
and 23432 are two palindromic numbers. Find the value of the 23" 7-digit palindromic number in
ascending order.

ERBYNBN A AR FEREHEAE  QIREZE AR E - B0 1991 A 23432 39203 &l -
SKE/N2 AHESISE 23 & 7 f[a 328 -

30. Givena, bare both positive integers less than 1000 and 5a =b? +2, how many pair(s) of (a,b) is/
are there?

DHla, b EA/DR 1000 IEEHH5a? =b?+2 « KEFSEXNEH A (a,b) WEE -

- 2ER -

~ End of Paper ~

FURBENEBER  Eif8ERENE  SREAEDHITNE - ST EERSH/NE - SHRBURKABTEOOEH -
Write down the answer in the simplest form. If the calculation result is a fraction, please write down the answer as a proper or mixed fraction,
decimal figure is also accepted. Marks will NOT be given for incorrect unit.



