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Instructions to Contestants:

1. XNGEE A8 2, ABEATEE,
Each contestant should have ONE Question-Answer Book which CANNOT be taken away.
2. ABH(EHE, SHIEE4E, L2008, 8&E37, #5605, FHEND.
There are 5 exam areas and 4 questions in each exam area. There are a total of 20 questions in this

Question-Answer Book. Each carries 3 marks. Total score is 60 marks. No points are deducted for
incorrect answers.

3. AEEREGT &ER L.
All answers should be written on ANSWER SHEET.

4. WEHRE, NMEERFELIR.

NO calculators can be used during the contest.

5. AGTRBENA—EMKLAERK.

All figures in the paper are not necessarily drawn to scale.

6. ETER, TaESHRULE.

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

ARG IERER, SiEERESH, FHEERESEEFHOH, Bt EEREN/N\E, ERELEMEFIHTDE.
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.



B EERR BBl L.
All answers should be written on the ANSWER SHEET.

R EARATEE.
THIS Question-Answer Book CANNOT BE TAKEN AWAY.
AMEBREERR, VZ7BFEAE, SRIZEESEUREKEIHEER.
DO NOT turn over this Question-Answer Book without approval of the examiner.
Otherwise, contestant may be DISQUALIFIED.

ARG IERER, SiEERESH, FHEERESEEFHOH, Bt EEREN/N\E, ERELEMEFIHTDE.
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.



B EERR BBl L.
All answers should be written on the ANSWER SHEET.

HTE (F1E20E) (BE3 D, BHERTERD)
Open-Ended Questions (1%t ~20™) (3 points for correct answer, no penalty point for wrong answer)

Logical Thinking
s

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

1. CBB isdivisible by 12;

2. CAC isdivisible by 11;

3. C>B>A.

Find the 3-digit number ABC.

B0 A, BH C A=EAFFEEF AE=ESLEMN=EBLITEE:
1. CBBREMK 12 EEfR;

2. CAC BEH 11 BE04;

3. C>B>A

R={7E ABC.

2. There are n lines that are not parallel with each other on a plane. There are no 3 lines intersecting at a
point. If they intersect 253 times, find n.

SEES nIFEAFTRIR, BEI=4RIATEE:, ©f53EE 253 (EscE:, X,

3. Alice goes southwest for 29km, then goes southeast for 30km, goes southeast for 5km and goes northwest
for 37km. How far is she now from the original position?

EBRMMTNRIE T 29 08, MRFEET 028, MFEIET SR8, MidtET 37T 28, Mt
MIRRAIERESR?

4. There are 15 problems in a competition. The scores of each problem are allocated in the following ways:
2 marks will be given for a correct answer, 1 marks 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.

RUCEHS 151588, IITALVASEERD: T8 2 0. TEEH 1 9. MEEEED.
KR/ NSEENHBE T UREBLEFE _ARD.

ARG IERER, SiEERESH, FHEERESEEFHOH, Bt EEREN/N\E, ERELEMEFIHTDE.
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.



B EERR BBl L.
All answers should be written on the ANSWER SHEET.

Algebra
&

5. Find the last-digit of 7C/ +7°C] +7°C] +...+7°C{ +7'C] .
K7C] +7°C] +7°C] +...+7°C] + 7'C] HY{EANE.

6. If x3+i:198,findthevalueof x+£.

x® X
| .1
X+ 5 =108, R+~ HIE.
X
7. If BX:;l,find the value of x.
2- 1
2_
2—...
Hax=——, RxME.
2- 4
2_
2_

8. Ifkisan integer, find the smallest value of k such that (k +1)x* +(k —2)x—4=0 has no real roots.

EkREH, XRKRIRMERESE k+1)x* +(k-2)x-4=0REEIR.

Number Theory

A
afd

4x=1(mod 7)

9. Find the smallest positive integral solution of congruence equations
3x=6(mod 9)

o= aum | 4X=1(mod 7) .
XH@%B&%&{SX S ROR/NERSIHE,

10. Now is December. Which month will it be after 3** months?

REE+=R, M ERERR%A?

11. How many positive integer(s) x is / are there so that\/x2 —26x+249 isan integer?

B2 MEERE x 3 X2 — 26X + 249 BELE?

ARG IERER, SiEERESH, FHEERESEEFHOH, Bt EEREN/N\E, ERELEMEFIHTDE.
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.



B EERR BBl L.
All answers should be written on the ANSWER SHEET.

I
12. |If 2019 IS a positive integer, find the maximum integral value of n.

520 RIEESY, ko REABNE,

iR B S AE T EL

X, Gl BEREDY, FRAREDEETSH, StEERRA/NE. §

AUREERSER, &5
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.



B EERR BBl L.
All answers should be written on the ANSWER SHEET.

Geometry
2&{ay

13. Find the area enclosed by the y-axis and the straight lines x=3y—6 and 3y =21-4x.
KE y-#HN B4R x = 3y -6 K& 3y = 21— Ax ElHAYETE.

14. Acircle in the figure below has radius 2. The ratio of angle in triangle is 3:4:5. Find the area of triangle.
(Answer in surd form)

TEFHNERNEEE 2, =ATNAELEIR3:4:5. R=AFNERE. (BRLUMERFRR)

Question 14
E14E

15. Find the area of regular octagon which diagonal length is 4. (Answer in surd form)

KEFARE 4 IE) VENERE. (BRUMRIIER)
NG

16. Giventhat tanx= - Find the value of sin2x.

20 tan x = g , Ksin2x B9E.

ARG IERER, SiEERESH, FHEERESEEFHOH, Bt EEREN/N\E, ERELEMEFIHTDE.
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.



B EERR BBl L.
All answers should be written on the ANSWER SHEET.

17.

18.

19.

20.

Combinatorics
HEHER

There are 3 boys and 3 girls. If we need to split them into 2 rows, how many way(s) is/are there to ensure
at least 2 girls in a row?

B 3 BB 3 8Lz, ERMEMMDK 21T, BZOELZERESED 2 BTHZAER—T?

In how many possible ways can 10 identical flowers be distributed to 4 distinct vases that the number of
vase(s) with flower must be not less than the number of vase(s) without flower?

18 10 SZe 2 HERIEHA 4 EARNERF, BeivfeifsEttizens), BEasMERERN
SBCITIE?
A fair 6-face dice is thrown 3 times. Find the probability that the sum of numbers is 2-digit number.

H—HUYE/NERF =R, KSR BHENREERITE,

There are 9 identical blue boxes, 2 identical red boxes and 1 identical white boxes are put from left to
right. How many way(s) of arrangement is / are there?

HRAEEANE 9 FERENESE T, 2 ERENAIERE T L EERNEeET, S MEFEHE
EiE?

~ £%55 ~
~ End of Paper ~

PURBIAIRERSER, AtRERESH, FRERSEDHEFDE, St BERBAMNE, EREMEMETEHIDE.

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.



