Hong Kong Mathematics Olympiad 2004-2005
Heat Event (Individual)
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Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
# 38 t F£ ¥ %19 - 4~ o Each correct answer will be awarded 1 mark. Time allowed: 40 minutes
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1. vog q_t T > v Rog B T R eniE o
*Fpivg LE ¥ 35 . > 36 q it
e 9% p_ 97 .
Suppose p, g are positive integers and 35 >=> 36 find the smallest possible value of ¢ .
q

2. ¢ de x=2005 % y=[4x?-5x+9|-4x*+2x+2|+3x+7 > F y HiE o
Given that x = 2005 and y = [4x? — 5x + 9| — 4[x? + 2x + 2| + 3x + 7 » find the value of y .

3. oy DEEC AL [w/5+2\/6] +(1/5—2\/Ej 10 0 f x hbo] T i o
If x is a real number satisfying the equation (w/5+2\/6j +(w/5—2\/6] =

find the smallest possible value of x .

4, E t HFEE R (1+sint)(1+cost)=; % N=sint+cost > & N g -

Let ¢ be a real number satisfying (1 + sint) (1 + cost) = % .

If N =sint + cost, find the value of V.

5. 4-W- > ABCDEF 8.4 = B = 23¢9 “L 2R % - HAK £ 58 > R J304 o

% f§ . ABCDEF e #f e o F Aol 3B E R lom HK & B E_mcem >

N =

In Figure 1, ABCDEF is a “L shape” figure formed by six squares. H4K is a straight line and
o 1
the area of the shaded region is equal to 3 of the area of ABCDEF.

If the length of each small square is 1 cm and the length of HK is m cm, find the value of m.
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Figure 1
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10.

Xon AP R EE axt(nty=v2 25 LTRSS 835505 FES,

F K=81+8+ ... +8005* & K ehig o
Let n be a natural number, the area of the triangle bounded by the line nx + (n + 1)y = V2 and
the two coordinate axes is S,. If K =81 + .52 + ... + S200s, find the value of K.

1024

®[X] AF P A xchkok Fl Blde [25]=2 0% M =>[log,n] & M i o
n=1

Let [x] be the largest integer not greater than x, for example, [2.5]=2.
1024

If M =Y [log, n], find the value of M.

n=1
YeflZ P ABEE 3 CD > B8 0 A ffle o aow B Fenfle A6t AB 4o CD
1 ,
ot mA X Ed lem v T[#'J‘Jﬁ]ﬁﬁiif‘_{icmo FHER A e 5 Rem® >
R hig o (B 7=3)

In Figure 2, AB is perpendicular to CD, their intersection point O is the center of the large circle

and the centers of the four circles lies on either 4B or CD. Given also that the radius of the large
circle is 1 cm and the radius of each of the four small circles is % cm.

If the area of the shaded region is R ¢m?, find the value of R . (take 7 =3)
A

B
Bl =
Figure 2

l1-a-b

¢4 60=3 % 60°=5-3% R=12°"" ., £ R i -

l-a-b

Given that 60 =3 and 60° = 5. If R=12%"" find the value of R.

© 2005 & 107 29 poE A o NA 2008 F 10 20 p EAEHH D
Given that 29" January 2005 is Saturday, on what day is 29" January 20087

**% 224 2 End of Paper ***
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Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
# 38 t F£ ¥ %1 - &~ o Each correct answer will be awarded 1 mark. Time allowed: 20 minutes
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. #F X=—+—"—"x2+—x3+---+—x10 % BT x ¥ R oa i o
R T YA o7 @RI 3 PR Fa R
Let X—Q 19 2+19 3+---+E><10 and a is the integer that is the closest to x,

97 97 97 97

find the value of a .

2. © Gt % A5 ABCD i f# £ 130cm? 2 fl1 O 588 A~B~C%2 D~
FROawm FHFA bem? > F benig o (B n=3.14)
Given that the area of a square ABCD is equal to 130 cm? and a circle O passes through the
points 4, B, C and D. If the area of the circle O is b cm?, find the value of b. (Take © = 3.14)

3. caprqgfrrE X - +x-2=0 2B AR F Q0= +F+r K Qe
[
Given that p, ¢ and r are distinct roots of the equation x> — x> +x -2 = 0.
If O =p3+ ¢+ 7, find the value of O .

4. ¥ - Bz B4 v og BlcaBcE oo B LB E - B2 e 46X 0 fx GhiE o

When a 3-digit number minus the sum of the values of the three digits, the difference is a 3-

digit number 46x , find the value of x .
5. # B AgHr B>(2+43) - & BT i -
If B isanintegerand B> (\/E + x/§>6 , find the smallest possible value of B .

6. F-I G E i lemo B S fomd s R [ iE o
Suppose the side of a regular octahedron is equal to 1 cm and the volume is equal to fcm?, find
the value of 1.
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10.

4e®l- > ABCD v CEFG .3 B & = 45> FG=4cm * %

A D
AEG 5 2 gem? > R g hig o
In Figure 1, ABCD and CEFG are two squares and P r
FG =4 cm. If the area of AAEG is equal to g cm?,
find the value of g. 4 cm

B C G

Bl -
Figure 1

Wy LFMceF hE_ x kL @@ 2(log, X)°+9log, x+9<0 > K h E o
2 2
Let x be a real number. If % is the greatest value of x such that 2(log, x)* +9log, x+9<0,
2 2

find the value of 4.

C itz £ ABC PN - B0 3|2 £ 3= BBk B35 5 2cmo @ AABC e0% Ji
5 2leme & AABC énd #f &_ kem? > F k ehig o
Given that the perpendicular distances from the point O to three sides of a triangle ABC are all

equal to 2 cm and the perimeter of AABC is equal to 21 cm .
If the area of AABC is equal to k cm?, find the value of & .

4ol 0 L AR - B T RAE 1,2,3,...,10 @
i"t’fwié’i&—fw'r&,/; |2 A,B,C,...,J &

CBBF LN LA BEE A o & A&\%ng s
= %5 AR TR il B ET 359%c o & A AT
sl ot g sip s > R F i o

In Figure 2, ten people are sitting in a round table with

ﬁ”r

sitting numbers 1, 2, 3, ... , 10 respectively. Each of

them chooses an integer 4, B, C, ... , J respectively and

tells the people on his left and right about his chosen )
number. Then each of them calculates the average Figure 2

number of the chosen numbers of his two neighborhoods
and announces this average number. If all the announced
average numbers are the same as the corresponding sitting

numbers, find the value of .

**% 224 2 End of Paper ***

C:\Users\85290\Dropbox\Data\My Web\Competitions\ HKMO\HKMOHeat\HKMO2005heat.docx P4



