Hong Kong Mathematics Olympiad (2022/23)
Heats — Group Event

EFBHET I (2022/23)
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Unless otherwise stated, all answers should be given in exact numerals in their simplest form.
No approximation is accepted.

The diagrams are not necessarily drawn to scale.

FRRrRFE AL, T B RO T A BERIL, JF R,

AESZIEAME .

BT B A — e AR LR 1) 22 ko

Part A
5B

1.

Find the last two digits of 32023
K 3205 [ R WA

For 0 < x <2, find the value of 2+X + 2-x [ 42_ _EJ
N2+x=~2-x Ja_x? 1x—2 )\\x X

St 0<x<2, K erx 2K (*/i—l—%ﬂﬁﬁo
V2+x-V2-x  Ja_x2 1 x—2 )\ X2 X

Given that tana and tan g are the roots of the quadratic equation x2—4x-2=0.
Find the value of sin® (a+B)+2sin(a +ﬂ)COS(05+,6’)+BCOS2 (a+p).
Cltana il tan B & — IR 5HE X% —4x—2 =0 [,

K sin?(a+ B)+2sin(a+B)cos(a+B)+3cos® (a+ ) .



4.  Five distinct odd numbers and five distinct even numbers are arranged in a row such that the product of
any two consecutive numbers is always even. Find the number of all possible arrangements.
HEF 5 AR 1 B H L 5 A AN R XU [R]— AT (AR R AR B B R UKL SR T HR
FIATREVERCH .

5. InFigure 1, M and N are points on AB and BC of AABC respectively. MN and the median BD of AABC

intersect at P. If ﬂ = §and ﬂ = E , find the value of %
3 BN 2 BP
A= sh, MATN 552 AABC 1931 AB A BC 1115 MN '5AABC I:H 44 BD FZET- P 45 £ =2
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X+Yyz=6
6. If x, y and z are real numbers that satisfy the system of equations { y + zX = 6. Find the largest possible
Z+Xy=6
value of xyz.
X+Yyz=6
Woxs y Mz AR TRRA Y + 2x=6 FSLE, R xyz EmK(E.
Z+Xy="6



10.

A sequence of integers {an} is defined by a, =100+n?, where n is a positive integer. Let d, be the

greatest common divisor of @, and a,.,,. Find the largest possible value of d,,.
EROHHI {ay) 72 XN a, =100+n7, S 0 NIERAL. ¥ d, A a, Al a,, KEAART. K

d, MK

Given that x and y are positive real numbers satisfying x> — y2 =4 and xy =2. If the value of x+y can

be expressed in the form of a\/b+\/5 , Where a, b and c are positive integers, find the least value of
100a+10b+c.

Elx &y BINES B E xR —y2=4 J& xy=2. £x+yHEATSlab+yc, Hha. bk
c BN IFE%, SR 100a+10b+c [f)f /M -

Define f(z) = 7% + 4z, where z is complex number. Let z =X+2i, where X is a non-zero real number.

¢ fE@)-1)

z—1(2)
Y (D)= 44z, Hob R MEHL Brzexe2i, FodonlEzec, = T@)T@ o

z—1(2)
AT RERL SR X HIfE.

is a purely imaginary number, find the value of X.

The following system of equations has one real number solution:

{SIoga(\/;Ioga x)= 26

, Where a is a positive integer and X >1.
l0gjog, x X =24

Find the value of a .

NITREAT A SR
{SIoga(\/;Ioga x)= 26

o Hfa R IEBE x>1.
l0gjog, x X =24
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