Hong Kong Mathematics Olympiad (2024/25)
Finals (Individual — Event 1) (Modified by EDB)
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Unless otherwise stated, all answers should be expressed in numerals in their simplest forms.
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1. If we choose a number randomly from the factors of 13!, the probability that it is an odd number is

% . Find the value of A.

4o d AP 131 e FlEc? SEISE - BB i Bl Boepe s A % v Fe 4 eniE o
A=
2. If a and b are two different positive integers such that ab=a+b+ A+1 , find the value of

B=a+b.
dodk a e b £ B ool Bl 2 Fab=a+b+A+1> £ B=a+b 5iE -

B:

3. Let C be the number of positive integers less than or equal to 318 that are divisible by neither 3
nor 5. Find C.
™ C AW EN 3B T WA A 3 P AAR SR Flendcd 0 R C o

C=
C .
4, Let Dza. Solve for the integer x such that logp x+logp (x—20)=3.
C : .
% D:53 o f B #cfE x % logp x+logp (x—20)=3 -
D=
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Unless otherwise stated, all answers should be expressed in numerals in their simplest forms.
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1. Let 4 be the set of all positive integers »n such that n+2n isa perfect square and o be the
number of elements of 4. Find o .

™A R EE R hEL > nPe2n ARRATIKE o LAY ARk Kao

a:

2. Let G be the set of positive integers which are smaller than 1000 , where oo +3,a+5 and o+ 7

are not factors. Let » be the number of elements in G and P = [%}, where [x] denotes the

largest integer not exceeding x . Find .
K G &% 1000 chr FEchE s Y a+3 s atSfra+7 A A F#E K b 5 G PR

% B#cx B= [100}’ﬂt‘ [X] 57426 x chb = Bl £ B o

B=
3. Given that x, y and z satisfy
X—y+1z=1
X Y,z 4
26 B 2
RO ]
27 9 3
Xyz . . .
Let y= 100 , where [x] denotes the largest integer not exceeding x . Find 7.
cax ~y froz A
X—y+z=1
X Y,z 4
26 B 2
RO ]
27 9 3
2 = M H ¢ Y = 23 L &L X
& v= TR [x] 574248 x b e Fyo
’Y:
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Let AABC be atriangle with sides a =BC, b=AC and c¢=A4B . The in-circle of AABC is tangent
to BC, AC and AB at D, E and F respectively. If BD=vy, DC=vy+1 and AE=vy + 2, find

the perimeter of AABC .
K AMBC - B= 425> 285 a=BC~b=AC~c=A4AB - AABC e *» [l » %2 BC ~

AC 2 AB#p*»**8-D~E%* Fo % BD=y ~ DC=y+12® AE=vy+2 » ¥ AABC &% & -

D=
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Unless otherwise stated, all answers should be expressed in numerals in their simplest forms.
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Given that X2 +y?—27x+54y=2025 and A =X+, find the value of A .

¢ x2+y2—27x+54y=2025 2 A=x+y o K A eiE o

] ) a/ -1
2. Given that sin0(sin6+cos0) = A
_+_

and A, =tan0, where 0°<0<90°. Find the value of

>

N

A, .

-1
¢ s sind(sin®+cosH) = \/E

% 2 x A2='[an9 ’ —-,F'— 4 0°S9S90° ’ ]L\ A2 ‘:’i”fﬁ_ o
+

A2:

3. Given that x and y are positive integers which satisfy @_Ezi. If Ag is the sum of all

Ay
possible values of x, find the value of A .
Shrx 2y BAES A @—gzi SR E A R x s s feo Ay
Xy
g o
A3 =
4. In a triangle ABC, ZBAC =45°, ZABC=75°, AC=,A;+1. If A, isthe area of the triangle,
find A, .
=435 ABCP » ZBAC=45°> ZABC=75°> AC= A+l - & A, E3%= &350 4 >
A
A, =
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1 1
1. Let a be a positive real number such that A=a+—. If a+ — = 110, find the value of 4 .
a a

. 1 , 1 i
®oa srFdo D A=a+ts o F a’+ =110 & 4 @ig -

a a
A =
2
2. Given that B =,[1+(2020+ A)2 + 20252 —L , find the value of B.
2026° 2026
2
¢ & B=,[1+(2020+ A)% + 20252 I F B g o
2026 2026
B =

3. Given that C and y are positive integers and C<y. If Cy—-C -y =B, find the value of C.
e C %2 y &0 F#cr C<y-% Cy-C-y=B - & C ehig -

X
4 I f(=—"— find f(L)H(L)H( 3 )+...+f(2024j_
9" +C 2025 2025 2025 2025

X
® f(x)= J v R f(i)+f( 2 )+f( 3 )+...+f(2024) .
9*+C 2025 2025 2025 2025
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