Hong Kong Mathematics Olympiad (2022/23)
Heats — Individual Event
3 B EERF (2022/23)
RBAFE

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.
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1. Given that a and b are real numbers. If a®+b* —8a+34b+305=0 , find the value of a+b.
tirg i bIoLi F #k o Fa’+b*—8a+34b+305=0 + K a+b iE o

2. If xandy are positive integers satisfying X+8xy+ Yy =28, find the largest possible value of X+2y .
FxE yIoG D EHT B AX+OXY+Y=28 » R X+2Y kK T i E o

3. Let m be an integral constant, where 4 <m<40. If the equation x2 —2(2m-3)x+4m? -14m+8=0
has two integral roots, find the largest possible value of x.
Wmh- BEBRYEOHP d<m<40 - £ 52 x°—2(2m—3)x+4m? —14m+8=07 & B & #i43>

Rxeg A ¥R iE o

4. Let a be a positive real number. If a®+ iz =14, find the value of a° + is
a a

v ) 1 ~ 1 [ e
®ai-rFEkeFa+5=14> K+ diEo
a a

5. The sum of a certain number of positive integers is 60. The largest positive integer is 15 and one of the
positive integers is 12. Apart from this positive integer 12, the remaining positive integers form an
arithmetic sequence. Find the smallest positive integer.

Pl o 600 B~ FHcL 152279 5 - B FERE 12 "%’N’i%} e 12> Hiepo
Flclbres- B3 L85 fKb| i Fikco



6.

In Figure 1, the rectangle ABCD is rotated about its centre 45° anticlockwise to obtain the rectangle
EFGH. If AB = 4, find the area of the shaded region PQRS .

LE- ¢ o3 £ A5 ABCD v chv i AN 45° (9K 2 4 EFGH » % AB = 45 RIEFA
PQRS & #f o
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Ix4x16x64+2x8x32x128+3x12x48%x192+---+2023x8092 x 32368x129472 )6
1x5x25x125+2x10x50% 250 +3x15x 75x375+---+2023x10115%x 50575 % 252875 )

1

,’( Ix4x16x64+2x8x32x128+3x12x48%x192 +---+2023x 8092 x 32368x129472 j6‘:’ﬁ
1x5x25%x125+2x10x50x 250+ 3x15x 75x375+---+ 2023x10115x 50575 x 252875 )
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If the area of an equilateral triangle is numerically equal to its perimeter, find the radius of the
circumcircle of this equilateral triangle.

F-BEF= AV FEAE R AdkEPE > KL = 550 fland s .

In Figure 2, P be a point inside the square ABCD such that AABP = AADP, AP = 52 and BP = 13.
Find the area of the square ABCD.

aBl=¢ > P i@ >3, ABCD p - 23 17 AABP = AADP ~ AP = 52 2 BP=13 - %1 = A5
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10.

In Figure 3, D, E and F' are the points lying on BC, AC and AB respectively. AD, BE and CF intersect at
P such that area of AAPF = 84, area of ABPD =40, area of ACPD =30 and area of ACPE = 35. Find
the area of AABC.

tB=¥ D~Ex FArwu i BC~AC% AB } 08 - AD ~ BE 3 CF 4p 2 *t P i¢ {8 AAPF ha #f
=84 ~ ABPD % ## =40 ~ ACPD % #f =30 2 ACPE a5 # =35 o £ AABC i #f ©
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13.

Given that n is a positive integer less than 2023. If » has only 3 distinct factors, find the number of
possible values of 7.
Shrp - BN 2023 Klce Fa v 2 BAFenTHc o fn v A ek o

Given that p and g are positive numbers. If logg p =l0g;5 q =10g,5(3p+2q), find the value of Ep .

©drpr g s F#ke ¥ logg p=log;sq=log,s(3p+2q) ° T‘Ep g o

) 3 )
A sequence of numbers {a,} is defined by 8 =1, a, = - and a, =!a”‘ﬂ for all n>3. Find the
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14. ABC is an isosceles triangle with AB = AC = 18 and BC = 12. P is any interior point of AABC such that

/ABP + ~/ACP =90° and AP = 15. Find the value of BP? +CP?.
ABC 8 — B %% = 42,39 AB=AC=18 2 BC=12-P 5 AABC p thiz % — 2L 1% 18

/ABP+/ACP=90° 2 AP =15 £ BP?+CP? iz o

15. Find the product of the roots of the equation \7; + JX -4 = \7x -2.

R \7§+§7x—4 =\17x—2 2 Ff o
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