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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. XERFRAEBEA—TEMKEAIER -
All figures in the paper are not necessarily drawn to scale.
6. CEETENR  Aa@EgwU(o -
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.



BRHEERRTE EEH L -
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. Itis known that the lengths of three sides of a right-angled triangle are integers and one of the sides other
than the hypotenuse is 12. Find the number of triangle(s) satisfying the above mentioned conditions
—EEA-AEN - IRENSZHEEST —FRNENRER 12 - AZVE-—AEN/TS Lk

7

a+b+c+d=4
2. Given {a+b+c—-e=5 , find the value of
a+b+c+d+e=7

a+b+c
d+e

a+b+c+d=4

Oallatbic_e=5 k3P HCaue .
d+e

a+b+c+d+e=7

3. Find the factor of 104060405 closest to 10000. (Hint: factorize x* +4.)
5K 104060405 &= ##3T 10000 FAEL - (187~ - DX +4 - )

4. Itis known that (x* +2x+a)(x* +bx+1) = (x> +c)(x+1), find the value of a+b+c.
B (2 +2x+a) (X +bx+D) =(x*+c)(x+1) - Ka+b+cHE -

5. Fruits are shared among students in class 8A, including apples, pears, oranges, strawberries, kiwis and
watermelons. There are 4000 fruits of each type available. If each student picks two fruits randomly, at
least how many students are there so that we are sure that two students picked the exactly two same
fruits?

BAHIFIE N Z KR - ﬁ?% CEH G BE - FERKANG6RE - §iE 4000 @ - NRENE
BEREME - BBEE2VZIURB2RES —EZ HIBMAZHKRZREER -

6. When a 3-digit number is multiplied by 15, the product has a remainder of 1 when it is divided by 7. Find
the smallest possible value of this 3-digit number.

FIBER 15 BBRLL 78R 1 - K BR&/\olEEE -

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.



mERERRE BEM £ -

All answers should be written on the ANSWER SHEET.

Algebra
K&
a_+l_|_£:7
7. Given 2 3 , find the value of a+2b.
a+l b-7
- - =4
2 3
a_+l_|_£:7
w2 3 R a+2b HO1E -
a+l b-7_,
2 3

8. If xX*+2x+3=0, find the value of x*-4x+17.
EX+2x+3=0 K x'—4x+17891& -

9. Findthe value of 1?2 +4% +7% +--.+49?
KL +4°+7 +---+49° OB -

4x8+8x12+12x16+...+36x40+40x44

2x4+4x6+6x8+...+18x20+20x 22
o 4x8+8x12+12x16+...+36x40+40x44 B -

2x4+4x6+6x8+...+18x20+20x 22

10. Find the value of

11. If x andy are positive integers, and 2l+ 3 =1, find the sum of possible values of x.
Xy

Ballx -y BIEZE - % +> 1 x WETEEEZA -

2X Yy
. e 1 11 1 :
12. If there exists distinct integers a, b and ¢ such that a+b+c=2015and _+B+E:M’fmd the value
of (a—2015)(b—2015)(c—2015).
EMHEEEH a b cfFFa+b+c=2015" §+%+%=ﬁ + 3K (a—2015)(b— 2015)(c — 2015) R 1& -

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.

Number Theory
NG

13. If x is a non-negative integer and 3x+ 4y < 250, find the maximum integral value of y.
B X IFE R H3Ix+4y <250 @ Ky W AREHE -

) .. 2356
14. Simplify —.
P y14645

.. 2356
B —— -
14645

15. Find the integer closest to \/7+\/7+\/7+\/7+... :
ﬁéﬂmﬁ%ﬁ\/?+\/7+\/7+\/7+... RIEEE -

16. Find the remainder when 407° +407° is divided by 407 +408 .
5K 407° + 407° BRI 4077 + 408 HUBREL -

17. If aand b are positive integers such that \/79+24\/7 =a+b+/7 , find the value of a—2b.
Za b BEEHEE79+247 =a+b7 - Ka-20HME -

18. Find the largest odd factor of each of 50,51,52,...,98,99,100, then find their sum. (Hint: Consider the

scenario without 100)
5K 50,51,52,...,98,99,100 WE—Em ASF R - BIKEM A - (127) STtk 100 Z /& )

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.

Geometry
x|

19. Refer to the triangle ABC below, David folds the triangle so that A overlaps C to form quadrilateral

DEBC and folds the quadrilateral so that D overlaps B. DE is the trait after step 1 and CE is the trait after
AC?

=

SLEWE - KEE——AFBE A ME CHEERMAMIUER DEBC & D EHBEELE - HB
/83 433 — /8 433 —++ N 313 /, —_— —_— PA P == S AC2

—1S18JE DE ; T _1518E CE - ZHILAEEE  —EA—AE=EES - XK AE7 RI1E -

A

step 2. After that, the three smaller triangles completely overlaps, find

B

Question 19
%19 &

20. Refer to the figure below, AACB is a right-angled triangle in which ZABC =90°. D, E are points on
AC such that AD=DE=EC, BD=12 and BE =7. Find the value of 5 AC?.
SZEME - AACBREAB—=—AFH ZABC=90° - D A1 E @7 AC tHIR:$S AD=DE=EC - H
BD=12 X BE=7 ' 5K 5AC*#1& -

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.



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

A

B C
Question 20
%5 20 &
sin ZDCA

21. Refer to the figure below, AB + BC = DB and CD = AD, find the value of  DBA
sin

sin Z/DCA
sin Z/DBA

2 Z0{[E - AB+BC=DB HCD=AD - Sk ————""fJ{g -

A B
Question 21

$£ 218

22. Refer to the figure below, ZAED=/ACB, AD=DB=DC and AB:BC:AC=12:5:13. Find

AE :EB.
2ZME - L~AED=,ACB - AD=DB=DC * AB:BC:AC=12:5:13 : SK AE:EB -
A
D
E
B C
Question 22

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.



mERERRE BEM £ -

All answers should be written on the ANSWER SHEET.

E 2@

23.  Refer to the figure below, AADB ~ AABC ~ ACDB and ~/DAB = x°, find the value of x.
2Z[ME - 2A AADB ~ AABC ~ACDB * H /DAB=x° 3K x i918 -

A
D
B C
Question 23
%23

24. Refer to the figure below, the figure is formed by 10000 identical squares. There are 100 squares in each
column and each row. How many square(s) is / are there?

SEME - WERYIESEH 10000 E=FRIESEER - BE8—E1T » 8—1&171957%5 100 & -
BETHEZMELESE?

100
/—41 A \ B
100 -
C D
Question 24
F24

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.



Aa T

SERBE 8 Lo

All answers should be written on the ANSWER SHEET.

25.

26.

27.

28.

Combinatorics
HEEE

How many 4-digit number(s) whose sum of digits is 7 is / are there?

AZ MBI BB ZAZE 77

The lengths of the sides of a triangle are all integers and its perimeter is 12 units. Find the number of
triangles to satisfy the condition.

E-AEZREERIOB/EY - HBARA 12 XSkt =araA -

If non-negative integers x and y satisfy 0.3x —100 = 2015—4.7y, find the number of possible pairs of (x,
y).
EIEEEE Xy 5 0.3x-100=2015-4.7y - K(x, y)WERHE = -

Find the number of covering ways over 2x19 grids with 19 small rectangles size 2x1.
19 E2x10/NEAEEBZ 2x1I9NARBHE  HAZSVEARBNEEF A

29.

A palindromic number is a whole number that reads the same from either direction. For example, 1991

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.

and 23432 are two palindromic numbers. Find the value of the 21 7-digit palindromic number in
ascending order.

ER BN AR DREHEALS RIREZEURLISIEL f90 1991 F1 23432 192013 -
SKE/ N2 ABESISE 21 {8 7 I[al32E -

30. If 0<a<b<?20 and a+b=>30, find the number of integral values of a—b.
=0<a<b<20 Ha+b>30 r Ka-bHEHIJEEH= -

- 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.



