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1. Let x be a real number such that sin'® x + cost

x:%. If sin?x+cos?x =L where p and ¢
q

P

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

q
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2. Find the least value of x that satisfies the equation \/ X+3—44x-1+ \/ X+8—6+4/x—-1=1.

B B A2 X+ 3-4VX—L4x+8-6X—1=1 £ x thd ] @& o

3. 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.

% AABC ¥ s AB=5>BC=6 %2 AC=7° to= 42)p EP- 8D (3 ¢ 3z R g)  ##
425 ABD ~ BCD v CAD i fi4p % o F AD #h& & o

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

45 R p #E pPe2 4 AFE?




Hong Kong Mathematics Olympiad (2024/25)
Finals (Group — Event 2) (Modified by EDB)

FOR OFFICIAL USE
Score for Mult. factor
X = School ID FE-
accuracy for speed
Bonus )
Time
Score

Total Score Min. Sec.




Unless otherwise stated, all answers should be expressed in numerals in their simplest forms.
“,ﬁ%?k—#?f%ﬁ*ﬂg  FERGY T AL LIV IR

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 .
X oa,b,c,d EaE T 0Pk

a+ b+ c¢c+ d=3
a?+2b% +3c% +6d%=5

X o woa B E Koo

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

X P A XP-12X+ VP +2=0 R g > R Po

3. Given that vy :(Cot10°—4COSlOO)2, find 7.
¢ s y=(cotl0°—4cosl0°)? » & y o

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

% oce (1) f % [0,1] + thadico B A0)=0>A1)=12 HEZd x<y

f(xzy):(l—c)f(x)m(y) .
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 .
K x - Bzi=r Bk § 2x K,értu 3 ¥ 15 % 3x Kfu 5 FF o lcE_ 35 %
Sx ‘g T pE AR 1o R ox Ty T Bl o

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.

BR-%F OBd b+ (FHEF kI AN 5123 4-586)> x5 B#F
FEFARE o ok AR Y PRI A I EHE S > FREFHD 123458 6 a0y
Fadp® o BRA BT AR REY - BT 5 6 i

o

3. Given the equation 2X%; + X, + X3 + X4 + X5 = 3. Find the number of non-negative integer solutions of
it.
l‘zr\v T‘i"’ ﬁz_;\‘ 2X1+X2+X3+X4+X5=3 ° 1\’{‘; gf’],ﬁk, 5 ﬁg:@tﬁirﬁ%_{i °

4. Given that x is a positive real number and X=‘/X—l+ /1—l. Find x.
X X
- . 1 1 .
BX x - BriEk ! x=[x—=+,[1-= ° K xo
X X
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1. If X+y+z=15, how many distinct combinations of positive integer roots exist?

2. Find the value of («/7+\/§+\/§)(\/7+«/5—\/5)(«/?—\/5+\/§)(—\/7+«/§+\/§)
o (V7 +4B+V2) (V7 ++3-2) (N7 —\B+V2) (-7 +\B+2) it -

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 o P AR X2-2mx+m+6=0 hF 4> K (a—2)°+(B-2)° Fd | & o

4. Find the remainder when 13+23+3%+...4+2025° is divided by 7.
do P+2343%4..42025% % 7 i




