F+/VEHEBEBFE (20194)
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Final Event (Secondary 4)
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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.
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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.

A F1 B 2 Vil ERIERERE Sy 5 HURE - X/ DIREAREL A AURERER 20 HEL B HURERER
37

A and B are two points on the plane that are at a distance 5 apart. How many straight lines are
at a distance of 2 from A and a distance of 3 from B?

—REHELET T BESM EPTEMRBIYREELEHEE R - HERER ARSI
%5 - R OTRHES/ VR e IALESE ?

There are 7 teams in a football tournament. Every two teams have to play against each other
once, and each team may play at most one match on each day. At least how many days are
required to finish the tournament?

Pl o B ARERREE > A p’aq+ pg® /A %/ D EAREAVERE ?

If p and q are distinct odd prime numbers, at least how many different prime factors does
p°q+ pg’ have?

—EERAERR 20 » HF—REAGERER 24 - KiEEZEPHERE -

The side length of a rhombus is 20 and the length of a diagonal is 24. Find the area of the
rhombus.
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Questions 5 to 8 each carries 4 marks.

b 1 bh? 1 . a
5. aflb _— = 2 Mg o
Rl e - ab+1 6 R i a’bh? +1 28 = b IiE
2
Let a and b be real numbers. If b :1 and %zi find the value of a
ab+1 6 ab-+1 28

6. 7/ LUVU¥ET ABCD i > M & CD pyiE; - % AADM -
AABM F1 ABCM {5 iEifE 43 A& 123 ~ 456 #1789 » 3k AABC
ATEIFE

In convex quadrilateral ABCD, M is the mid-point of CD. If
the areas of AADM, AABM and ABCM are 123, 456 and 789
respectively, find the area of AABC.

B C

7. HURITRERA B A PR « SR - A5 - - BTN 6 (R
7T+ M (AT TR e = AR -
BRI RS RO T - TV - SURERBIE 6 BHTaTRF A % ORI
e

Daphne plans to study 6 mathematics modules, namely, combinatorics, trigonometry,
geometry, complex numbers, differentiation and integration, in the next six months. She will
complete one module each month. She must finish trigonometry and geometry before studying
complex numbers, and she must finish differentiation before studying integration. In how
many different orders can Daphne finish the 6 modules?

1
8. B mAIn RREH - (H15 m=(4""-8"7)" o K mAYR A TTRE -
1
Let m and n be integers such that m = (4*"**-8"?)" . Find the greatest possible value of m.
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Questions 9 to 12 each carries 5 marks.

10.

11.

12.

m+n
m-n

B2/ DR 100 Y IEREE (m,n) T >27

m+n
>27

How many pairs (m,n) of positive integers not exceeding 100 satisfy

WEFrR - —EHERIE A Biths - P nRE e T2 —(E
ARG EEAYAHAE: - EHAE 8 DIRFEE B & > AIHEAINIE 7B
a2/ D EA R A REM: ?

As shown in the figure, an ant starts from point A and crawls A B
along the line segments to an adjacent point which has not been

travelled before in each step. If it reaches point B after 8 steps,

how many different possibilities are there for the route it has

taken?

TE—EEEE - MR FAEREEE WA 2 57 > BFHAENS - WRFE L —FIR
BEHRTATAN 3 73 > RIAN 2 53 - EAIREEr o G /s HEEEAE E EoRR p o RIBeRay
DTHIHEEREN S LAEIEAR - K p R/l gEE -

In a game, if the player loses in a round, he would get 2 points deducted; if he wins in a round,
he would be awarded 3 points if he also won in the previous round and 2 points otherwise. It is
known that as long as the probability that the player wins in each round is the same and is

greater than p, the expected score of the player is definitely non-negative in the long run. Find
the smallest possible value of p.

% afll b BB - HRE f(X) =] x" +ax+b| {E -1<x<1 @MY AE S ¢ > K ¢y
/NATRE(HE
Let a and b be real numbers. If the function f(x)=|x*+ax+b| has maximum value c in the

interval —1< x <1, find the smallest possible value of c.
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Questions 13 to 16 each carries 6 marks.

13.

14.

15.

16.

N w e 1 .
i % =0 x=1 ¥ n>0 & X, :E(xn+l+xn) o 3K !\lm X, H{E -

n—o

Let x, =0, x, =1 and define x,_,, :%(xmﬁxn) for n>0. Find limx,.

i a Ml b Ry I & - S HAHE b BHAE a7 ATEHE—(EVUAIEL n - %5 n BEMRR ab %2
& > oK aHYFTA ATREELZA -

Let a and b be two-digit numbers. If we put b on the right of a, a four-digit number n will be
formed. If n is divisible by the product ab, find the sum of all possible values of a.

FiLUiEF ABCD 1 » AB=12 - BC=9 - CD=13 - DA=14 _/,.,7\1)
N v - . BE _— /

Ko AC =15 - 3% E Jffai AC I BD V58 - 5k — M7l = A ya

\\ \

\ FE
In convex quadrilateral ABCD, AB=12, BC=9, CD=13, \ \/\/ \

4 N
DA=14 and AC =15. Let E be the intersection of the diagonals \\ / \\\
3

AC and BD. Find the value of % B C

M EEA (B A n AR IERE - 5 BAR ERIGF—FovEEEst 6 26k > Aln 5%
DMEA EIHY AT BEAE ?

All the positive factors of a four-digit number n are written on the board. If exactly half of the
numbers on the board are divisible by 6, how many possible values of n are there?

BUEF0E BHTT-

Questions 17 to 20 each carries 7 marks.

17.

2% X, =2019 K% n>1 EFE xn+1:\/xn+8—\/xn+3 o SKAHEIE X+ X, 4+ Xopye HIEZA
£l T
Let x, =2019 and define xn+1=\/xn+8—\/xn+3 for n>1. Find the greatest integer not

exceeding X, + X, + -+ Xy01 -



18.

19.

20.

¥ A~B-C- DAl E &I EE S B AD 5
U EHER > B BC FIF - ¥ AE=8 & ?\ i
D A

DE=BC =6 > 3 EBxEC fJ{g -

Let A, B, C, D and E be five points on a circle in this
order. Furthermore, suppose AD is a diameter of the circle
that is parallel to BC. If AE=8 and DE =BC =6, find
the value of EBxEC. E

HAIAE 20190504 AYHGEHAL T ANA— M= AE "+, 598 > AIEEAEAVE > fld
2019+0504 1 20+190+5+04 ( (I "0504 , 17fE "504 , - WHLHHHE) - FRGHYE
AL D EAFRT A REE ?

By inserting one or more ‘+’ signs between the digits of 20190504, one gets different
expressions such as 2019+ 0504 and 20+190+5+04 (we regard ‘0504’ as the same as ‘504’
and so on). How many different possible values are there for such an expression?

a N Ry IEREE o JMHE/ NERYIHEFTEF 0f1 L 2R > HorR R n i o % - &
o ([ FH A Y 7 B2 % il % E T a M b FURVUALEL - 1 a BYE Az hlE 5
F14 - KbHyHE -

Let n be a positive integer. We list out all fractions between 0 and 1 in lowest form with

denominator less than n in ascending order. Two adjacent fractions are % and % where a

and b are four-digit numbers, and the hundreds digit and tens digit of a are 5 and 4 respectively.
Find the value of b.
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