Hong Kong Mathematics Olympiad (2023/24)
Finals (Individual — Event 1)

FOR OFFICIAL USE
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X = Team No.
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Bonus Time
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Unless otherwise stated, all answers should be expressed in numerals in their simplest forms.
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1. Given that m and n are positive integers. If m+n+mn=54 and A=m+n, find the value of 4.
chemfenoi ® Flce 4o% men+mn=54 2 A=m+n - K4 5E -

2. If f(a)=a-2, F(a,b)=b*+a+A and B=F(4, f(5)), find the value of B.
# f(a)=a-2 > F(ab)=b’+a+A 2 B=F(4,f(5)) > &B @i

3. The area of the rhombus on the xy-plane with vertices (B +2,0), (- B—-2,0), (0, 2) and (0, -2) is
C square units. Find the value of C.
by i bd B (B+2,0),(-B-20),(0,2) & (0,-2) “rle sz FAyhm ks CL 3 H i s
F C g o

1
D
4. If D is a positive integer such that (% + 227) =D, find the value of D .

1
D
DR A (%uz?) _D s D i
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1. Ais the units digit of 20222°2™"  Find the value of 4 .
F AR 2022087 inip i oA i o

g =
2. B is the minimum value of (x+20)% + (y- 24)2 , where x and y are integers that satisfy the equation
19x+13y = A. Find the value of B .
@ dv (x+20)° +(y—24) b | EEB > § ¢ xfey £ 2 19x+13y = A i o £ B b
& o
B =
3.

There are C marbles in a bag, which are either red or blue. If we add B red marbles to the bag, the
ratio of red marbles to blue marbles becomes 3 : 2 . If we add B blue marbles to the bag, the ratio of
red marbles to blue marbles becomes 2 : 3 . Find the value of C.

ERY 3 FFREIfoES R v iR EE L C o drkde r BRI IRy 2 ol
dOBMIRBCE T GRS 3025 oSt r BRES IR L d frEd MIREE T BR 5

2:3 £ CE o

4. 16 5(y25+4 29D +/25—-2JD ) =C, find the value of D.

# 5(y25+ 24D +425-24D ) =C + 4 D it -
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1. If x and y are two different positive integers such that 1 + 1 2 . Find the value of A=x+y.

Xy

Fxfry 5B E 242 i+£=§ 7% L EHk o o A=x+y ghiE e
Xy

2. If B is the number of positive integers N such that 2V +(19— A) is divisible by 7. Find the value of
B.

FBAATH EHENRETES 2V 1 (19-A) thigc - KB oiE

3. Given that @ and b are real numbers such that a2 —b°=9 and ab=3. If a+b= \/a+C —B for

positive integers oo and C, find the value of C.
i g e b LA E ARk a®-b?=9 2 ab=3 P H o FTH NI FHk o fr C>

a+b=yyJoa+C-B » & C it -

4, If x is the real root of the equation (log, X)Ioga X = x where a is a constant and @ > 1. Find the value
of Dz—CIOgaX.
3a

Clog,x ., .
9a B o

Fx 5m A2 (logax) P =x o B g LH T a> 10 £ D= o

D:
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1. If4>1and 1+£+i2+i+---:é ,find 4 .
A A2 A 3
ek 4>1 ¢ 1+1+i2+i+---=é I
A A2 A 3
A:
2. If 1 is a root of the quadratic equation x° —BX+EB =0, findB.
A 6
Elal S % §- &> 4% X2—BX+%B:O - B> K Bo
B:

3. Consider the triangle in the figure below. If tan0 =B, where 0°<0<90°, find C .
TR =z £35 4%k tan0=B > 2 ¢ 0°<0<90° > R C-

4. Let d =C2?—-20. If D satisfies the equation 8° =D? , find D .
* d=C?-20 4% Din >4 8°=D" > D




