Hong Kong Mathematics Olympiad (2022/23)
Finals (Individual — Event 1)
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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. If A is the unit digit of 2023%%%* find the value of A.
B AR 2023502 AT HL SR A BOME

A=
2. If B is the number of positive common factors of 336" and 528", find the value of B.
7 B # 336" R1528" (1) IE AR T %R, K B Y.
B=
3. A3 x 3 grid is partially completed as shown below. Fill each square of the grid with a positive integer

such that the sum of the three numbers in each row, column, and both main diagonals are equal. Find
the value of C.
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C =
C . . .
4. > couples are attending a party, which means that there are C people present. At this party, no one

will shake hands repeatedly with the same guest. The party also has the condition that each husband
will shake hands with every guest except his own wife, and wives will shake hands with every guest
except other wives. D represents the total number of handshakes between the C people at the party.
Find the value of 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. Find the smallest positive integer o that is divisible by 11 and the sum of its digits is equal to 38.
o — A Rew 11 BBR, HAETF AR 38 /N EEEL a.

2. Let o be the last digit of . A circle C; of radius o' circumscribes a square S; which inscribes a
circle C,. C, circumscribes square S, and so forth indefinitely. Find the area 3 of the square Sg.
W oo ERE—MNETFR o C RIESE S MAMEE, ER¥iEN o, C, ZIETTIE S
MR, C, JREIETTIE S, HIAMER, wttkiE. KIETTE Sq WM B.
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3. Let [B] be the integral part of B. The equation x*+nx®+mx+[B]=0, where m, n are integers, has
three integer roots. Suppose that the roots are not all positive, if y=n—m, find y.
BB B [B]. 45 m,n N, R X+ +mx+[B]=0 H=MNEHUR. HHX
ZRAER IR, H y=n-m, X y.

’Y:

4. On the xy-plane, a move consists of independently increasing (or decreasing) x-coordinate and y-
coordinate by 1 (i.e. moving diagonally). If 8 is the number of ways to start from (0, 0), make exactly
12 moves and end at (v, y), find the value of .
75 xy VL, R PR EhE LS x ARFRAT y ALAR 7 I I (i) 1 AN RN AR 45
¥, & 8 7&H (0,0) JFia R AT3E 12 BJFRE (v, v) T7%, K 8.
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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. Given that m and n are positive integers. If m+n+mn=76 and A=m+n, find the value of 4.

Ll m A on WRNIEEE. W m+n+mn=76 &% A=m+n, KX 4 {){i.

A=
2. If B =/(401)> —100A, find the value of B.
1 B =+/(401)%> —100A, 3K B .
B =

3. The area of the rhombus on the xy-plane with vertices (B +1,0), (-B—-1,0), (0, 1) and (0, 1) is C
square units. Find the value of C.
1 xy Pl EH A (B+1,0), (-B—1,0), (0, 1) f (0, -1) Frél sz 22 ITHFN C -7 pi,
3K C A .

1

D
4. If D is a positive integer such that (% + 56) =D, find the value of D.

R D R IR [%+5st _D, & D Wik
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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,

l. In triangle ABC, ZC =90°, DE 1L BC, BE=AC, BD 2% and DE+ BC=1.If a=4ED, find a.

. 1
F= ABC+H, ,C=90°, DE 1 BC, BE=AC, BD:E M DE+BC=1. W o=4ED,

. B
3R oo
E D
o=
C A
2. If f(a)=a-2, F(ab)=h?+a+a and p=F(3, f(4)), find p.
¥if(@=a-2, HF(@b)=b?>+a+a % p=F(3,f(4), Kp-
B:
3. If the system of equations
x? —3xy+2y2 - 2=31
X2 + 6yz + 27%= 44
X2 + Xy +B-22=100
has 7y sets of integer solutions, find y.
IR ITREA
X —3xy+2y2 - 7= 31
X% + 6yz + 22%2= 44
X2 + Xy +B'22=100
BHEMRINEOE v, Ky
y:

4. In a triangle ABC, AB = AC, ZA=40°+y°. Point O is inside the triangle ABC with
Z0BC = ZOCA. If ZBOC =4°, find 6.
=M ABC ', AB = AC, LA=40°+vy°. 5 OE=FI ABC N H LOBC = /0OCA. 1
£ «BOC=8°, K3




