Hong Kong Mathematics Olympiad (2014 / 2015)
Final Event 1 (Individual)
% EEE ﬁ% (2014 / 2015)
ii—%IE B 1(iRA)

et pFul P o FRAYEFAE S IERY -
Unless otherwise stated, all answers should be expressed in numerals in their simplest forms.

% |x+Bl+|y—\Bl+lzl=0 » & a=x*+y?+2? -

If |X+\/§|+‘y—\/§‘+|z|:0, determine o = X%+ y? +z2.

¥ B LA 11111.--11x99999.--99 #i4 #cix filleF 2 fr > £ B P o
o Bl o B9

If B is the sum of all digits of the product 11111---11x99999---99, determine the value of f3 .
a ls a 9s

KR I f(x) 30977 Fx 2 ym L f(xy)=f(x)f(y) > * f(D<1-
Fy=1f(B)+100-B g o

Suppose that the real function f(x) satisfies f(xy)= f(x)f(y) for all real numbers x and y, and
f (1) <1. Determine the value of y= f (3)+100-f.

o ospEEE f(n)=2"+2"112"2 0022420015 & §=f(y) ehiE o

If n is a positive integer and f(n)=2" +2M 142" 2442242141 determine the value of
5="1(y).
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Unless otherwise stated, all answers should be expressed in numerals in their simplest forms.

F X0, Yo, z0 & T AREDE S K a=Xy+Yy+Zp FE

If xo, yo, zo 1is a solution to the simultanecous equations below, determine the value of

X—y-z=-1
y—-X—-2=-2
Z-X-y=-4

a =
B 5 111.-111+o 4pdc R B iE o
1001
If B is the reminder of 111---111+ o, determine the value of 3.
i ——
100 1s
B =
o 100 25 P : I
FY A [(B—z) +B° +(B+2) ]+3 chiplic o oy fhiE o
If y is the reminder of [(B - 2)100 +B0 +(B+ 2)25] +3 determine the value of y .
’Y =

£z Xt +bx+8=0 frF R, T wd P =B 1 oy 2 ¢ 0 R § i

If the equation x* +ax? +bx+8=0 has four real roots with three of them being 1, y and yz,
determine the value of o .
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Unless otherwise stated, all answers should be expressed in numerals in their simplest forms.

4 13 1000 ch gde? > 5 50 B S & TEL?
Of the positive integers from 1 to 1000, how many are not divisible by 5 or not divisible by 7?

FB=12-22+32-4% 4. 402 g o
2

Determine the value of p= 12-22+32-42+. . +a?.

FA B g T AP R 1993 37 B bR o
Determine the remainder of B divided by the 1993™ term of the following sequence.

1,2,2,3,3,3,4,4,4,4,5,5,5,5,5, ...
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47 FY » BE=AC - BD=% 2 DE+BC=1-%8 % ED¢hE iy &+ RS hig o

In the figure below, BE = AC, BD = % and DE+BC =1. If & is y times the length of ED,

determine the value of 6 .
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Unless otherwise stated, all answers should be expressed in numerals in their simplest forms.

s 20k 13 e R oo HE o

Let o be the reminder of 2'°°divided by 13, determine the value of o .

a:
(7+4a)’ ~(7-2)’
e 7+4Jo )’ —(7-4Ja i -
Jo
(7:+4a)’ ~(7-4d)’
Determine the value of = (+dNa) -7 -4a .
Jo
B:
¥ f(@=a-B ¥ Flab)=b"+a > F y=F(3 f(4) éhig -
If f(a)=a—p and F(a,b)=b"+a, determine the value of y=F (3, f (4)).
’Y:
8 e x9N =10 4 R Aenf 0 K S i -
If & is the product of all real roots of X109 X =10, determine the value of o .
6:
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