Hong Kong Mathematics Olympiad (2016/17)
Heat Event (Individual)
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Unless otherwise stated, all answers should be expressed in numerals in their simplest form.

A8
Part A

1. TX1 A2017B e — A/ hidl, HWHE 72 85, K AKME.
Given that A2017B is a 6-digit number which is divisible by 72, find the value of A.

2. C0<ps<l, 5k Q=3p%(1-p)+6p(1-p)*+3(1-p)® MK,
Given that 0< p <1, find the greatest value of Q =3p?(1—p)+6p(1- p)2 +3(1- p)3 :

3. OJ1 AABC M=K Z a.bfilc, i 3<a<5<b<12<c<15, 3K AABC I HF & KT,
BRI D
Given that the three sides of AABC are of length a, b and ¢, where 3<a<5<b<12<c<15, find the
perimeter of AABC when its area attains the maximum value.

4. P B K CNIEEH, K CME/ M1 B2 =C+134.
Let B and C be positive integers. Find the least value of C satisfying B2=C+134.

5. H—HHEARKMZ M 1+2+3+---+2015+2016+2017 [RLL9, SE2HA?
Determine the remainder when the sum of natural numbers 1+2+3+---+2015+ 2016 + 2017 is divided
by 9.

6. E%Da.():Z’ a.1=—1 & an+1:2an—an_1, ﬁ;EPnZl, 2&&2017 H@{Eo

Giventhat ay =2, 3 =-1 and a,, =2a,—a,_;, where n>1, determine the value of a,q;7 .



7. WNREEV . CFIN=161x+23y, Hd x fly ¥RHIEELH, RKx+y HHR/ME.
Let N be a perfect cube number. Given that N =161x + 23y, where x and y are positive integers, find
the minimum value of x+ Y.

8. E%H@=1x2x3x4, @=2x3x4x5, @=3><4><5><6, LM - =ixA,ﬁ? A HI1E.,

@@@

Given that(2) =1x 2x3x4,(3) = 2x3x4x5,(4) =3x4x5x6, ... and x A, find the value

of A.

9. 4 sinx-cosx=0 /% sin®x—cos®x=1, HAF190°<x<180°, R x [IH.

Given that sinx-cosx=0 and sin?’x—cosgx:l,where 90° < x <180° , find the value of x.

10. WE—, CM J& ZACB f~Fir4k, EAB 2AC. [ A
51 AAMC H4MEZES BC #HZZ T No & BN =10, 3K M
AM HIKJE,

In Figure 1, CM is the angle bisector of ACB and
AB = 2AC . Given that the circumscribed circle of AAMC B
intersects BC at N. If BN = 10, find the length of AM . N

Q__.
Figure 1

7.3
Part B

1. C X A—I8 RK X (x+3)(x+6)(x+9)+2017 HIf/MHE.
Given that x is a real number, find the least value of +/x(x+3)(x+6)(x+9)+2017.

2

12, BRI =2, Rl
X —5x+1 2 5x% +1
2
Given that%:—,find the value of 7 -
X —5x+1 2 X*=5x°+1



13.

14.

15.

mE =, OsElE ADB [lEL>. BC J CD 7p7l:2[E ADB fEs B & D HIPIZk, OC//AD,
OA=15. # AD+OC =43, X CD M.
As shown in Figure 2, O is the centre of the circle ADB. BC and CD are tangents to the circle ADB
at points B and D respectively. OC//AD, OA=15. If AD+0OC =43, find the length of CD.
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#ra+log,b=a’*+log,b*-10=3, Hfb>1, Kb MH.
If a+log,b=a’+log,b®—-10=3, where b > 1, find the value of b.

fEE =, C41 ABCDEF 2&—ANENIIE, HEmmEEZ 90V, K GI M.
In Figure 3, given that ABCDEF is a regular hexagon and its area is 90v/3, find the length of GJ.
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