=] = z= N\
0 EH B PO
OLYMPIAD CHAMPION EDUCATION CENTRE

Room 309-310, 8 Jordan Road, Yau Ma Tei, Kowloon, Hong Kong SAR, CHINA
Tel (852) 3153 2028 /9310 1240  Fax (852) 3153 2074

Website: www.olympiadchampion.com  Email: olympiadchampion@gmail.com

) HEBREHREXE 2019 (HEEE )

N 74
E—‘—H' xEEmO HONG KONG INTERNATIONAL
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN MATHEMATICAL OLYMPIAD
HEAT ROUND 2019 (HONG KONG REGION)

= #H Senior Secondary

PR - 90 HiE
Time allowed: 90 minutes
R
Mock Paper
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Instructions to Contestants:

1. A&58E A8 O dERAEE -
Each contestant should have ONE Question-Answer Book which CANNOT be taken away.
2. ABEH5EHE  SHEAESE - 258 8BB4 - 851007 - FEAND -
There are 5 exam areas and 5 questions in each exam area. There are a total of 25 questions in this

Question-Answer Book. Each carries 4 marks. Total score is 100 marks. No points are deducted for
incorrect answers.

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

4. EEHRE  ASFEMHFELE -
NO calculators can be used during the contest.

5. ABHRPABETLA—EMRLCAIZER -
All figures in the paper are not necessarily drawn to scale.
6. CEETER  AoEGWD -

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




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

Re B A OTHE -
THIS Question-Answer Book CANNOT BE TAKEN AWAY.
AEEEZERR - 78R E - SRIZSEERS JERIVEER -
DO NOT turn over this Question-Answer Book without approval of the examiner.
Otherwise, contestant may be DISQUALIFIED.

BB (B1£22558 ) (8B4 BEAEEAD)
Open-Ended Questions (1% ~25™) (4 points for correct answer, no penalty point for wrong answer)

Logical Thinking
L@H/u 43

1. Given A and B are three non-zero digits and the 3-digit numbers formed by these three digits have the
following properties:

1. BBA has an odd number of factors:
2. ABB has an odd number of factors.
Find the 3-digit number ABA.

24 AT B A={EFZFENEFNBE - EHUANRN=—UHFL ME
1. BBAWREHEREY ;

2. ABBHEHHBERES -

SK=11%) ABA -

2. Given that the mean, median, range and the only mode of 300 integers are also 168. If A is the smallest
integer among those 300 integers, find the minimum value of A.

40 300 EIZEERVTITEL ~ PUE ~ D imig RIE—REER 168 - & A 7% 300 EEH P&/

g SKARER/NME -

3. Andy goes northwest for 24km, then goes northeast for 13km, goes southeast for 51km and goes
southwest for 49km. How far is he now from the original position?

ZBmidbE 7 24 2B - MRIGE 713 28 - @RmEE £ 51 2E - mfEE £ 49 2 E - B

MRRNEMHEZ = ?

4. There are 20 problems in a mathematics competition. The scores of each problem are allocated in the
following ways: 3 marks will be given for a correct answer. 1 mark will be deducted from a wrong

answer and 0 marks will be given for a blank answer. Find the minimum number of candidate(s) to ensure

that 2 candidates will have the same scores in the competition.

SYBLELS 20 KEE - UTHAREEEBRTS  EHWE3IH - BHEM 1S - FHELE

27 - KE/NSEENHET IRELEFEMALRD

5. There are 13 pieces of white chopsticks, 18 pieces of yellow chopsticks and 23 pieces of brown

chopsticks mixed together. Close your eyes. If you want to get 2 pairs of chopsticks that are not brown, at

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.



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

least how many piece(s) of chopstick(s) is / are needed to be taken?

BAEAR =8 ek oalE 1317 - 18 R 23 1R - IBEMBE—IE - (REEM LRER
BN - EEERFIIRE 3EAZRBNHEF  RPEMZOR?

Algebra
L&
6. Let aand B(a,B#0) be the roots of the equation x* —2018x+1=0. If s and < are the roots of the
a

equation x> —Sx+1=0, find the value of S.

Bla,f-0  BHZ x*-2018x+1=0 B He M - BLAME2HR 2 -SX+1=01I# - 5K S

B

Qm

HME -

7. Find the constant term in the expansion of (x—g)4(x+1)3.
X X

xu—éwméf%%ﬁ$mﬁaﬁo

8. Calculate \/3+\/3+\/3+....
ET%\/3+\/3+\/3+... .

9. Ifais a positive integer, find the smallest value of a such that (a—2)x*+(a—1)x+a=0 has no real
roots.

EamEEY  KaWR/MVEFES (@-2)+(@-)x+a=02FER -

10. f(x) isadegree 2 polynomial function. If f(0)=-4, f(1)=-1, f(2)=4,find f(x).
f(x) @B 2 RZIEARE - Hf0)=—4 - fO=-1- f(2)=4  KfX) -

Number Theory
E

11. Giventhat 20A18B is a 6-digit number which is divisible by 132, find the value of A+B.

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.

DA 20A18B & —fE/NUIZL - H o4 132 2k - SKA+BHIE -

12. Now is May. Which month will it be after 8 months?
REZLA  PEBEBRER?

13. How many positive integer(s) X is / are there so that/ x* + 4x+670 is an integer?
B/ VMEIERE x FV x> +4x+670 HEEZ ?

14. For a natural number, after subtracting 15, it becomes a square number. It also becomes a square number
if it adds 69. Find such largest natural number.

A—EBERE - BEE 1 BEFHE - BIL 69 IZ—EERE  KEGNERAERH -

15. What is the largest integral value n that satisfies the inequality n®° < 8*°?

SKEEME ARSI n® <8 WEWER XA -

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
A

16. Find the area enclosed by the y-axis and the straight lines 3x+y=0 and 2x+y-12=0.
SKE y-8 R BAR 3x+y =0 K 2x+y-12=0 ElHAVETS

17. Inthe figure below, AD, BE and CF intersect at a point G.. If AF _ 2 ¢b :g. Find the value of %

FB 3’ BC
N .AF 2_CD 3 _. AE
ERED - AD BEMICFHERXR—BG- B —=-Kk—=="3K A -
FB 3 BC 7 AC
A
F
E
B
D A
Question 17
%17 8

18. In AABC, a=6, c=7, cosC=j—3.Findb.

AABC % - a=6 ' ¢c=7 - cosczj—z 3K b

19. Given that cosx—sinx:%.Find the value of sinxcosx.

E%Hcosx—sinx=% + K sinxcos x B1E -

20. Find the shortest distance from the point (9,5) to straight line 8x—6y+13=0.
K25 (9,5) B E 45 8x— 6y +13=0 (IS4G B0 BE -

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.

21.

22.

23.

24.

25.

Combinatorics
HEEE

Find the number of the combination(s) arranging 5 girls and 2 boys in a circle.
SKIE 5 U #ZA 2 US&ZBp—EmHISIEHE -

Amy draws all triangles which perimeter is 31cm and length of sides are integers. How many different
types of triangle(s) does she draw? (triangles with sides (4,5,6) and (4,6,5) are regarded as the same type
of triangle)

VEETHABRRGIILER HERA/EIW AL - Bt HE r2VPEBABN=AE? (EBE
(456) A (4,65) HEREB 1E=—AFE)

A fair 6-face die is thrown 3 times. Find the probability that the sum of numbers obtained is a multiple of
5

B—HRUIENERF =R - KEBSREANA 5 FEZRIETR -

There are 7 identical Mathematics books, 2 identical English books and 4 identical Chinese books. How
many different arrangement(s) is/are there?

EEREA 7T AMERNHEBE - 2 XMHENRNE - 4 RN XE - XX DEEITTE?

Given (a,b,c,d) isasetofintegersanda>2,b>1c>0,d >-1. Find the number of solution set(s) of
a+b+c+d=0.

B40(a,b,c,d) H—EHEZHHa>2,b>1,c>0,d>-1 k7772 a+b+c+d =5WEEAHE -

- 2% -

~ 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.



