Hong Kong Mathematics Olympiad 2005-2006
Heat Event (Individual)
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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: 40 minutes

1. % 2044800 =x+.Jy 2 w=x2+y?: & w i
Let /20++/300 =v/x +,/y and w=x? + y2, find the value of w.

2. deRl- o - BEAEGPNRN- BRE S 4m DFP KL FA 56 FELAM
22
fed i (i m="5)
In Figure 1, a regular hexagon is inscribed in a circle with circumference 4 m. If the area of the

regular hexagon is A m?, find the value of 4. (Take n = %)
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Given that ———— = —, find the value of x.
5 3 28
T
1+~
X
4. x A= . 2006  f A ehiE e
20052005 —20052004x 20052006
Let A 2006 find the value of 4.

~ 20052005 — 20052004x 20052006

5. ¢ iv 4sec’0° —tan?0° —7sec0°+1=0 % 0°<0°<180° > & O ehiE o
Given that 4sec®0° —tan?0° —7sec0°+1=0 and 0°<6°<180°, find the value of 9.
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6. ¢ wrx y frz ZFEFEERIBE R WHX+Yy+2=12 F>4%F W 2% ki
FHcfz > f W i o
Given that w, x, y and z are positive integers which satisfy the equation w+ x+y+z=12.If

there are W sets of different positive integral solutions of the equation, find the value of W.

7. ¢ sef#es] 1001 - 1001001 > 1001001001 » - » 1001001...1001 > --- "3 R B3R
2 2 2
F R &g o

Given that the number of prime numbers in the sequence 1001, 1001001, 1001001001, --- ,

1001001...1001, --- is R, find the value of R.
EEE ]
8. X |_XJ o A A xoendok Bl blde \_2.5j=2°
% B=llog, (462+ log,| tan 60° |+ \9872)| » 4 B i -
Let \_XJ be the largest integer not greater than x, for example, |_2.5J =2.

If B =|log, (462 + log,| tan 60° | + \9872)|, find the value of B.

9. i 7% mpiikd Cr R C hiE o
Given that the units digit of 7°® is C, find the value of C.

10. 4@z »ABCD A - >3, HBE L 4dome §E PO4r MN 4% O -
% PD ~ NC ~ BQ fv AM & B A_1lcem, 0Q & BE_xcm> F x iE o
In Figure 2, ABCD is a square with side length equal to 4 cm. The line segments PQ and MN
intersect at the point O. If the lengths of PD, NC, BQ and AM are 1 cm and the length of OQ is

x cm, find the value of x.

>4cm

Bl=
Figure 2

**% 224 2 End of Paper ***
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Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
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1.

#a bfrc E=BFHkoF a<b<c 2 c=a’+b*> f a @ig -
Let a, b and c are three prime numbers. If a <b <cand ¢ =a? +b?, find the value of a .

' n/&0
% log| log log 100..0 | | [=1 > & n eiE o

nzeros

—
If log| log| log 100...0 | | | =1, find the value of .

A

e 0°<0<90° % 1+sine+sin26+-~=g o % y=tan0 > F y g¢iE o

Given that 0° <0 <90° and 1+Sin6+sin26+---=g.1f y =tan®, find the value of y.

TR T3 XP—(@a-2x—a-1=0 > B? g SFHK% o fv B AT o
Foa HERE P+HP PEE] o

Consider the quadratic equation x> — (a — 2)x —a — 1 = 0, where a is a real number.

Let a and 3 be the roots of the equation.

Find the value of a such that the value of o + 3% will be the least.

i kB F#2 o d 20060 Rk B T A hiE o
Given that the sum of & consecutive positive integers is 2006,

find the maximum possible value of & .

Ka b cfrdiFE 2B PP+DP=+d=1 % ac+bd=0-

* R=ab+cd> & R #ig o

Let a, b, ¢ and d be real numbers such that a> + b>=c?>+d*=1and ac+ bd =0 .
If R=ab + cd, find the value of R .
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7. 4eBl- > 335 ABCD 9% B & 16 cm» LEAF =45° > AP L EF -
% AP sk RE_Rm> F R g -
In Figure 1, ABCD is a square with perimeter equal to 16 cm, ZEAF =45° and AP 1 EF.
If the length of AP is equal to R cm, find the value of R .

D F ¢

[)
Bl -
E Figure 1
y B
100 N 64 9
8. taxfry EF I B e X+y Xy vE V=X Y2 RV i

80 N 80 9
X+Y X—y

Given that x and y are real numbers and satisfy the system of the equations

100 64
+

=9
Xty - x-¥ . If V =x° +y?, find the value of V.
80 0
+ =9
X+Yy X—y
9. Bl -E*HsgFELEE 3cmo4em 2 Teme

Fasgw B X FE Yok ERESDERE Kem £ K5E o

In Figure 2, given a rectangular box with dimensions 3 cm, 4 cm and 7 cm respectively.

If the length of the shortest path on the surface of the box from point X to point Y'is K cm, find
the value of K .

7 cm

B] =
Figure 2

4 cm
3cm

X

10, edrx G0 FHDBEDEN -5 -2x+3|<1 0 F x b @ o
Given that x is a positive real number which satisfy the inequality [x — 5| — [2x + 3| <1,
find the least value of x .

**% 224 2 End of Paper ***
C:\Users\85290\Dropbox\Data\My Web\Competitions\ HKMO\HKMOHeat\HKMO2006heat.docx  P.4



