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

FOR OFFICIAL USE
Score for Mult. factor
x = Team No.

accuracy for speed

Bonus Time

score

Min. Sec.
Total score




Unless otherwise stated, all answers should be expressed in numerals in their simplest forms.

FrARREA A ], BRI B FRIL, bR R,

1. Given that m and n are positive integers. If m+n+mn=54 and A=m+n, find the value of 4.
C m il n BPAIEEE. ME m+n+mn=54 & A=m+n, R 4 [{E.

2. If f(a)=a-2, F(ab)=b’*+a+A and B=F(4, f(5)), find the value of B .
% f(@)=a-2, H F(ahb)=b?+a+A % B=F(4,f(5), K BHIH-

3. The area of the thombus 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.
£ xy-~FIfl EHI A (B +2,0), (-B-2,0),(0,2) [ (0,-2) IRl ZE IR THEIAR DY C ~FJ5 $AL,
R CHIME.

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

1

HIELD 2 I A L (%227}” _D, kD .
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Unless otherwise stated, all answers should be expressed in numerals in their simplest forms.

FrARREA A ], BRI B FRIL, bR R,

1. Ais the units digit of 2022202 | Find the value of 4 .
% AR 2022208 (AR SR A MK

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 .
CL (x+20)° +(y—24)° [/ MER B, b x Al y R 7F2 19x+13y = A FIEEHUR. K B (1)
1E o

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.
RSP E A T ML ARG AR #ER, SN aEeE C. RN BEa Gk, 4 afiE
BRI LBy 3 0 2 RN B U BBk, 0 (0 R 0 5o B AR 1 B A 0 Dy
2:3. K CHIE.

4. 16 5(y254 29D +/25-2JD ) =C., find the value of D.

2 5(,/25+ 24D +y25—24D ) =C » 3R D HI1H.
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Unless otherwise stated, all answers should be expressed in numerals in their simplest forms.

FrARREA A ], BRI B FRIL, bR R,

4.

If x and y are two different positive integers such that %+% :Z . Find the value of A=x+Yy.
. v egn 100102 T .
= x Hy Rl e T FE ;+§:§ FIAEIEREE, R A=x+y HIE.

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

¥ BT IEBE N TR 7 85 2N (19— A) IEE. Rk B I1H.

Given that @ and b are real numbers such that a>—~b? =9 and ab=3. If a+b=+vo +C—B for

positive integers a and C , find the value of C .
O oa M b AR a®-b*=9 K& ab=3M %K. #Fx FIEBH o M C

a+b=yJa+C-B, kK CHI1H.

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 D=C1%aX
3a
D AL ] et log,x ek H g +~ ~_ Clog, x
o x NI (logg x) 0" =x HYss, Hria R%HH a>1. K D=""722" [{{d.

3a

D:
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Unless otherwise stated, all answers should be expressed in numerals in their simplest forms.

FrARREA A ], BRI B FRIL, bR R,

1. IfA>1andl+l+i2+i3+---:é,ﬁndA.
A A A 3
1 1 1 A
MRA>1 H1l+—+S+—5+-=—, K4,
AR A A2 A 3 *
A=
1. . . 2 1
2. It ry is a root of the quadratic equation X —BX+EB:O,ﬁndB.
W L YOI X -Bx+ 2B =0 (L R B
B:

3. Consider the triangle in the figure below. If tan® =B, where 0° <0 <90°, find C .
ERTEPH=/MIE, MR tan6=8B, Hh 0°<6<90°, K C.

4. Let d =C?—20. If D satisfies the equation 8° = D%, find D .
¥ d=C?-20, Wk DL 8° =D, KD,




