Hong Kong Mathematics Olympiad (2024/25)
Finals (Group — Event 1) (Modified by EDB)
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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.

0 0

Let x be a real number such that sin*® x +cos® x:%. If sin12X+C0512x=£,where p and ¢
q

P

are relatively prime positive integers. Find the value of —.

q
o sin12x+coslzx:ap, Hep p fil ¢ BH

. N " ) 1
W ox N, 15 sm10x+cos1°x=16

TR IE R, Rk g I

Find the least value of x that satisfies the equation \/ X+3—44x-1+ \/ X+8—64x—-1=1.

K ETTIE X+3-4VX—L+\x+8-6Ix-1=1 I x HIf/Mi.

InAABC, AB=5, BC=6 and AC=7. Apoint D is chosen inside the triangle (excluding the
boundary points) such that the areas of triangles ABD, BCD and CAD are equal. Find the length
of AD.

£ AABCi, AB=5, BC=6 [ AC=7. E=MAENIEN—&E D (NMFFLRLE, #HH=
il ABD. BCD Fl CAD WHAAE. K 4D WKE.

How many prime numbers p are there such that p2 +2 1is also a prime number.

HE LA p 113 p*+2 HRF?
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FrARREA A ], BRI B FRIL, bR R,

1. Let a, b, c, d bereal numbers satisfying the following equations
a+ b+ c+ d=3
a? +2b% +3c? +6d% =5

Let o be the maximum value of ¢ . Find o .
W oa, b, c,d e NP

a+ b+ c¢c+ d=3

a?+2b% +3c% +6d%=5

W oo N a PRKE. Koo

2. Let B be the number of integer solutions of the equation X2 —12x+ y2 +2=0. Find B.

BB NRE X2 -12x+y2+2=0 MIEEURIEE, K B.

3. Given that y= (COth°—4COSlO°)2, find 7.
By =(cot10°—4c0s10°)?, 3K y .

4. Let ¢ € (0,1) and f be a function on [0, 1]. Suppose that f{0)=0, f(1)=1 and forany x<y

f(%j:(l—c)f(x)m(y).

Find f( ¢ )
5c+1

W ce(0,1), £N[0,1] ERIEE. K A0)=0, A1)=1 HXERE x<y

f(xzyj:(l—c)f(x)m(y)o
f(ScCJrl]o
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1. Let x be a positive integer with three digits, when 2x is divided by 3, the remainder is 1 ; when
3x is divided by 5, the remainder is 3 ; and when 5x is divided by 7, the remainder is 1. Find
the number of all possible values of x .
W ox A DEAEREL 2 2x BRUL 3 B, REGR 1 4 3x BREL 5 B, REGR 3 4
S5x BRUL 7 B, &EUE 1. R x BT A RRE R BE .

2. Suppose that when rolling a six-sided die (each with a number from 1, 2, 3, 4, 5, or 6), the probability
of getting each number is equal. If two such dice are rolled simultaneously in a game, the probability
of each rolling a number from 1, 2, 3, 4, 5, or 6 is also equal. Assuming that the two numbers are
different, find the probability that one of them is 6.

B —RiA 6 NHHE T (BB ERE a8 1, 20 3. 40 58060, HHEENMETH
MEARARSE o An SR AE e A 0 [ 968 HE P RO AR 0T, BRI I 1. 24 3. 4. 5 56 HIHL
RWARE . BB NP AR, REF DTN 6 R

3. Given the equation 2X%; + X, + X3 + X4 + X5 = 3. Find the number of non-negative integer solutions of
it.

UETTTER 2% + X0 + X3+ X4+ X =30 RE AL FUEEUR IR

4. Given that x is a positive real number and X =, /X 1 +, /1—1 . Find x.
X X

[ x B—AESH, B x= /x_§+ 11 k.

X
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1. If x+Yy+2z=15, how many distinct combinations of positive integer roots exist?
o Xx+y+z2=15, HZ/DHANFE R IEREARFAE?

2. Find the value of («/7+\/§+\/§)(\/7+ﬁ—ﬁ)(ﬁ—«ﬁ+\/§)(—ﬁ+«/§+\/§)
R (N7 +B+42) (N7 +48-2) (N7 —B+42) (7 +43++2) HIfE.

3. If o and [ are the real roots of the equation x2—2mx+m+6=0 , find the minimum value of
(a-2)"+(B-2)°.
oo 1B R -2mx+m+6=0 ML, K (a—2)2+(B-2)° HIE/IME.

4. Find the remainder when 13+23+3%+...4+2025° is divided by 7.
R B+22+3+...42025° BRLL 7T IREL




