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Time allowed: 2 hours

B

Instructions to Contestants:

(@) AEIEE 20 5 > 4857 B 100 97 -

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

(b) FREFHIFEBASL - REWHIFTA B R+ -

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

(©) FREFHIFEIS > FrA B FEAMBFEREERE - WEE &G - AREZTEE -

Unless otherwise stated, all answers should be given in exact numerals in their simplest form.
No approximation is accepted.

(d) EFTAEZEEAZTENIEERZEN L - HEIGTEDE -

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

(€) FIHEHEER -

The use of calculators is not allowed.

(N ABHIHER—E KRG -

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



AR AENRAIEEEAE - BRERFEIRS - FrA B FADE T EMERE - WLk
f o A ATUE -

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.

FBLIEFAE FE37-

Questions 1 to 4 each carries 3 marks.

L HH REREOERE - MEBRBOMEIIR R EHEEREH T (AEAN 13-
5~ H) 178 MEEERISHIR B R B TR - £E 2017 A - BRERESAYAL
FEA[DIEZ /D RITEE ?

In an attempt to control traffic flow, a city enacts the rule that private cars with odd-numbered
plates may only be used on odd-numbered dates (i.e. the 1st, 3rd, 5th... days of each month)
while those with even-numbered plates may only be used on even-numbered dates. On how
many days may a private car with an odd-numbered plate be used in the year 2017?

2. HAWEETH - FEERGHE T 1N > F—EREER 3 0 > HF ERAlgE
PR3 i - IESRIER/ NFHYBRIGRI &34t T, B - fEIEFIF > W ESRGRTE 21T
TEEFRFFE] © HIPEE > &2/ I/ NRf% > TSR G AR T A2 Y

There are two digital watches. The first watch runs 3 minutes slower than the actual time per
actual hour, while the second watch runs 3 minutes faster than the actual time per actual hour.
Both watches give a ‘beep’ sound at the beginning of every hour. At noon, the watches are
adjusted to the correct time. How many hours will pass before both watches give ‘beep’
sounds at the same time again?

3. HEILEFIILE 1078 » HpEIEgE 2 AL 4 - % 10 M8k 2 > SRk -

A geometric sequence consists of 10 terms. The first term is 2 and the common ratio is 4. If the
product of the 10 terms is 2*, find the value of k.

4. T (X" -3x+4)" = (3x-5)" AL/ VERFEHIR ?

How many distinct real roots are there to the equation (x> —3x+4)° = (3x—5)??




FOEFE FEA -

Questions 5 to 8 each carries 4 marks.

5. H_WHEE x*-10x* + mx—-30=0 WYATAM B R IEREE > Sk mAy(E -

If all roots to the cubic equation x* —10x*+mx—30=0 are positive integers, find the value of
m.

6. EE P P, Prowe FYEHL T P+ P, e+ Proy =3000 0 3K p, HYEATTREE -

Let p,, P,y ooy Pio D€ prime numbers. If p, + p,+---+ Py =3000, find the greatest
possible value of p,.

7. HZ/VHETTEE—E 2x4 (YRS T T oHE L 1 £ 815 8
BE O EEaSINETTBEIE AZGN EE THRFIE

7

In how many ways can the cells of a 2x4 table be filled with the 8
integers from 1 to 8 such that the numbers in each row and column
follow ascending order, from left to right and from top to bottom?

8. AD Al BE £ AABC i » H H Z2RiEIIXEE (WHEFE
HEEEEE) - &% AB=16 - AC=17 K
CD =15 » 3k DHEE -
AD and BE are altitudes of AABC and H is their A

intersection (suitably produced if necessary). If AB =16,
AC =17 and CD =15, find the length of DH.

FORF 128 > FEST -

Questions 9 to 12 each carries 5 marks.

9. HXZ/DMEITEALEE 40 EEREHEPER 6 HEE a~-b-c-d-e~f: fif5
a<b<c<d<e<f H loga+logb+logc+logd +loge+log f Z&L#; ?

In how many ways can one choose 6 numbers a, b, c, d, e, f from the first 40 positive integers
suchthat a<b<c<d<e< f and loga+logb+logc+logd +loge-+log f isan integer?



10. AABC Y /& & & 110 - 5% D & BC HyF & - & A

AD =BD =CD =25 > 3k AABC [/Jifif& - /f”\
/ o\
AABC has perimeter 110. Let D be the midpoint of BC. If // f \
AD =BD =CD = 25, find the area of AABC. // / \
// / \\\.
B D C

11. SBEENER A WFIAEE A BIMHADEHY RS -
HENER B o [FIfRH > FAMTAIRE B AUMHARE Ay iR
A > SHRNEEIE C - 25 ARTHEIFEIE 144 > 3K CHYTEI °

Given a regular hexagon A, one can form a hexagon B by
joining the midpoints of the consecutive sides of A. Similarly,
one can form a hexagon C by joining the midpoints of the
consecutive sides of B. If the area of A is 144, find the area of C.

12. FERTREVEET - SETFRAR—EH 0 £ 9 B HE

+ o 3k ABCDE FRrfA I Tifir# - AB B C
In the multiplication shown, each letter represents a different X B C
digit from 0 to 9. Find the five-digit number represented by D DEEAC
ABCDE.

FREFI6E  BEH6T -

Questions 13 to 16 each carries 6 marks.

13. —(EERS RS A VU EFEH - RGBT EARLE T~ 2GR E) 1 (EHE
fir » et VU bEtsds N H o — (B g - L rAarERieRh x (S - K x VI (E -

There are four buttons in a computer game, which will move the character by 1 unit upward,
downward, to the left and to the right respectively. In each round, a randomly-chosen button is
pressed. After 4 rounds, the character ends at a distance of x units from the starting point. Find
the expected value of x.

14. 5 2sinx° =2++/2++/2 » H 0<x<90 » 3K x(H -

If 2sinx°= 2+\/2+\/§ where 0 < x <90, find the value of x.
4



15.

16.

£ AABC 1> AB=35 - BC=117 & CA=100 - D
f E B BC _Lry%E > (515 ZBAD = Z/DAE = ZEAC -

=1 1 J 43EIE AABE F1 AADC H9NLs > 3R 132 1Y
f\?\\
/fﬁ ° [ \
/ \\ \
In AABC, AB=35, BC =117 and CA=100. D and E f \ \ ,
are points on BC such that ~/BAD = /DAE = ZEAC . If [ ! T \\ L
| and J are the incentres of AABE and AADC H f,'J = C

respectively, find the value of 1J°.

BREAERE "1 --[19 ) FAy 8 EZERSER T AEA T+, ~ T— B T o (HESE
RE—EER - S£H L/ DEARENITEEARS ?
Each of the 8 squares in the expression ‘1] ]2[ ]---[ ]9’ is to be filled with one of the symbols

‘+7, ‘=7 or ‘x’ so that the result is an even number. In how many different ways can this be
done?

FUBBE20E -FET7-

Questions 17 to 20 each carries 7 marks.

17.

18.

Fra~b-~c-~dEIEERE > [#H15 3a°+20ac+31c’* =-1 & 3ab+10bc+10ad +31cd =0 -
5K 3b% +20bd +31d? B/ NATEE(H -

Let a b, ¢, d be nonzero integers such that 3a®+20ac+31c*=-1 and
3ab +10bc +10ad +31cd = 0. Find the smallest possible value of 3b* +20bd +31d>.

Hra~b-~c BEH -3 12(a® +2b% +3c¢?) = (a+2b)* + (2b+3c)? + (a+3c)® + 4b(a+ 2b + 3¢)
—a’-9c¢® » H a+b=2016 » 3R cHY(H -

Let a, b, ¢ be real numbers. If 12(a’+2b®+3c®) =(a+2b)*+(2b+3c)® +(a+3c)?
+4b(a+2b+3c)—a*—-9c? and a+b = 2016, find the value of c.



19.

20.

FE—{Ezzekh > R R N —(E— L IERRE - AMR/INER ~ NRAV N = [FI SRR NE
RN ER N —(E— B8 (F—RBHAES ) » HfRi#rEamiEss (1
Zf—Ar) A& 1RERER - AL ESEME LU SRS o ISR R E2AY SRES AR -
NE N EEH Ry > 38— (BB B 1S 5 O RS H VI E R R - WS B R s
— i > AU BRI Hy—(E% - 5% a~ b~ ¢ s RIFRIR/NER ~ AN NI TR EY - K
=fir#t abe HYEA AR -

In a game, the teacher secretly writes down a one-digit positive integer, and three students,
Ann, Ben and Cat must then write down a one-digit positive integer on the board in order (the
same integer can only be written once). The student(s) (possibly more than one) whose number
is closest to the teacher’s will get 1 candy. Each student adopts the following strategy, and they
know that others will do the same. The strategy is to choose the integer which maximises the
expected number of candies they could get, and, in case more than one such integer exists,
randomly pick one of them. If a, b and ¢ denote the integers written by Ann, Ben and Cat
respectively, find the greatest possible value of the three-digit number abc.

1EVU3E2 ABCD 1 » /BAC =88.88° + /CAD =46.68° -
/ADB=30° - /BDC=74.44° F; /ACB=x° - 3k x ff§
g -

In quadrilateral ABCD, #BAC =88.88°, ZCAD =46.68° ,

/ADB =30° , /BDC =74.44° and ZACB=x°. Find the
value of x.
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