Hong Kong Mathematics Olympiad 2014-2015
Heat Event (Individual)
AR R o PR T AE T AH o PR 40 A4
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
# 380 & ¥ %18 - & - Each correct answer will be awarded 1 mark. Time allowed: 40 minutes

I A 13220152 F(&451 % 2015 &p)F 5 5 440 B Faeenff .5 0 82
How many pairs of distinct integers between 1 and 2015 inclusively have their products as

multiple of 5?

2. A :.fr(loz"ls)_loz:0_000...01 v $on thig o

n{iEo

Given that (10°%)'” =0,000--01. Find the value of 1.

n times

2.

3. K on@FVeap kL x> H? x SEBKF n G FOBTRE?
Let x° be the measure of an interior angle of an n-sided regular polygon, where x is an integer,

how many possible values of n are there?

4. e it BP0 LEGB=64°>
LA+ LB+ ZLC+ 4D+ LE+ LF= 7
As shown in the figure, ZEGB = 64°,
A+ /B+/C+ 4D+ ZE+ /ZF=7

, v — 1
5. g‘{ralaaza"'aaﬂa'“:’;#E?gt}:%’;l]’—»ﬁﬂ alzl % An+l =dp+ an +Z 0-%'\ aols ETNE °
Itis given that a1, ao, ... , an, ... 1s a sequence of positive real numbers such that a1 = 1 and a,+1

1
=a,+ \/a_n +Z . Find the value of  a2o1s.

6. + B® W ABCD ¥ - B4y w #3752 AB+BD+CD =16
R ABCD i~ w Ff o
As shown in the figure, ABCD is a convex quadrilateral and
AB + BD + CD = 16. Find the maximum area of ABCD .

7. F x,y,z>1>p>0-~logip=18~log,p=21 % logy.p=9 - F log.p i
Letx,y,z>1,p>0, log,p =18, log, p =21 and logy,- p = 9. Find the value of log.p .
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HKMO 2015 Heat Event (Individual) Created by Mr. Francis Hung

10.

1 N 2x2014 . 4x2014°  8x2014 L
4029 2014% +2015° 2014*+2015" 2014°—201%
1 2x2014 4x2014° 8x 2014’

Find the value of

+ 2 ;T 4 4 8 g *
4029 2014°+2015° 2014"+2015° 2014°-2015

% ox B £ X2 —Ax+13+X2 —14x+130 b | & o

Let x be a real number. Find the minimum value of \/X2 —4x+13+ \/X2 -14x+130.

B~HZ% [ iRt engoCE3%F - 8o BC 3% Fl &% B ehr 8 o HC fv IC &~ 4
MR8 DE G ¢ v HDC . /BCl 04 L 2% ~BC=12~DC=6 % GC=9> &
ABDHIIER . .

DHIGHYmEE
B, H and [ are points on the circle. C is a point outside the circle. BC is tangent to the circle at
B. HC and IC cut the circle at D and G respectively. It is given that HDC is the angle bisector

area of ABDH

of ZBCI,BC=12,DC =6 and GC =9. Find the value of —.
area of DHIG

**% 224 2 End of Paper ***
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Hong Kong Mathematics Olympiad 2014-2015
Heat Event (Group)
L AR o PR IERF AE > TV IAH - FFFL 20 A 48
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
# 38t F£ ¥ %1 — ~ o Each correct answer will be awarded 1 mark. Time allowed: 20 minutes

! + 1 + 1 +---+; HE o
1860x1865 1865x1870 1870x1875 2010x2015
1 1 1 1

Find the value of + + +oot—
1860x1865 1865x1870 1870x1875 2010x 2015

2. carE§z 475 ABC i £ 5 3°P L= AN ch- BLo%k PXPY %2 PZ A ui P
2= 43,28 AB~BC 2 CA &% > £ PX+PY+ PZ hig o
Given an equilateral triangle ABC with each side of length 3 and P is an interior point of the
triangle. Let PX, PY and PZ be the feet of perpendiculars from P to AB, BC and CA respectively,
find the value of PX+ PY + PZ.

3. 8 P oL (V31,434 1) KT P MR BL T PR A A
, . ) U A R
S % 60° EFEIE Q0 BFL QL L p-BhE I Ro /

F PR? nig o r

The coordinates of P are (\/§+ l,\/§+ 1). P is rotated 60°
anticlockwise about the origin to Q. Q is then reflected along

the y-axis to R. Find the value of PR?.

i}

2
4, a:rra2+b§+95ab—3b’.,av* a ¥ b 3FH K oab ik o

2
Given that a* + % + 9 < ab — 3b, where a and b are real numbers. Find the value of ab.

5. @ araqg X2 +15x+58=2Vx*+15x+66F A B F 17 > KA 32 oo
Given that the equation X*+15X+58 = 24/x* +15Xx+66 has two real roots. Find the sum of
the roots.

6. Carz 458 A A2 fo i n®o B Ao A 30° Ko kKB o
Given that the sum of two interior angles of a triangle is n°, and the largest interior angle is 30°
greater than the smallest one. Find the largest possible value of .
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4

RN 1EE 28 38 =2 r H >l

7.
3 ApART Ao BT oR o R or iE o
Four circles with radii 1 unit, 2 units, 3 units and 7 units
are touching one another as shown in the figure.
Find the value of r.
8. Chrag~b x 2y FEAREHHY axtby=4~ax*+ b =22~ ax* +hy =46 %
ax*+ byt =178 o F ax’+ by’ i o
Given that a, b, x and y are non-zero integers, where ax + by = 4, ax? +by? = 22, ax® +by* = 46
and ax* + by* = 178. Find the value of ax’ + by~.
0. ¢ @Y HABC S = 47 AF=2~FG=10 -

GC=1% DE=5¢° % HIlehig o

Given that, in the figure, ABC is an equilateral triangle
with AF =2, FG=10,GC=1and DE=5.

Find the value of HI .

10. % an 2 by 2= d#k y=n(n—1)x>-Qn—1)x+1 e, 22 n 2 - B 15

B o F arby+azbs + ...+ axisbais e0iE o
Let a, and b, be the x-intercepts of the quadratic function y=n(n—1)x>—(2n— 1)x+ 1, where

n is an integer greater than 1. Find the value of axby + aszbs + ... + a2015b2015.

*x% 2L 2 End of Paper ***
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Hong Kong Mathematics Olympiad 2014 — 2015
Heat Event (Geometric Construction)

3B KT RE 20142015

A F (B i o)

B R P m T (S HETTRIH ) o I 120 A4
All working (including geometric drawing) must be clearly shown.

P3R4 & 5 L & o The full marks of this part is 10 marks. Time allowed: 20 minutes

School Code:
School Name:

% — 42 Question No. 1
(AR R ER RS S R E L L SRR
Construct an isosceles triangle which has the same base and height to the following triangle.
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Hong Kong Mathematics Olympiad 2014 — 2015
Heat Event (Geometric Construction)

3B KT RE 20142015

A F (B i o)

E B E A NEm A HB(E F TR A ) o L D20 A 4
All working (including geometric drawing) must be clearly shown.

P3R4 & 5 L & o The full marks of this part is 10 marks. Time allowed: 20 minutes
School Code:

School Name:

% = 4 Question No. 2

= v , s on ceaw o s 11
TR a- BHEEERSDER MN ;éﬁxr— EER G \/gm.ﬁiffb °

Given the following line segment MN represent a unit length, construct a line segment of length \/% .
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Hong Kong Mathematics Olympiad 2014 — 2015
Heat Event (Geometric Construction)

3B KT RE 20142015

A F (B i o)

E B E A NEm A HB(E F TR A ) o L D20 A 4
All working (including geometric drawing) must be clearly shown.

P3R4 & 5 L & o The full marks of this part is 10 marks. Time allowed: 20 minutes
School Code:

School Name:

% = 4 Question No. 3

HiF- B & FfAp 23T 7S BE 23, ABCD = PORS & ff 2 £ 01 = 3

Construct a square whose area is equal to the difference between the areas of the following two
squares ABCD and PORS .

D A

**% 22X 2 End of Paper ***
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