Hong Kong Mathematics Olympiad (2023/24)
Heats — Individual Event

EWHET (2023/24)
MFEMADBH

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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Part A

5B
1. Find the sum of the factors of 2024.

3K 2024 FIATA K12 fl,

2. Ifa¥ =729 , find the value of a v,

#a¥ =729, RKa ¥ fH.

3. A 6-digit number is formed by joining two identical 3-digit numbers, such as 256256 and 678678. Find

the greatest common factor of these 6-digit numbers.

—A> 6 M ET AN RN 3 AP B H AR, Tn 256256 2 678678, SRIXLL 6 i KA T

4. If 43 47 =193+ 4% find the value of (4%3)(4*1).

v 43472193+ 4, sk (949)(4Y) (.

5. In aright-angled triangle, the lengths of the medians from the vertices of the acute angles are 7 and 9.

Find the length of the hypotenuse of the triangle.
fE—EHM=MET, MWBUAT I ER RN 7 ) 9. REMABRHLAIK.

6. Eric was born in 20th century (1901 —2000), and he was y years old in the year of y2 . Find his year of
birth.

FHEAET 20 2 (1901 -2000), Ty 4ERH IS ECA y « KREEIHAEES.



7. As shown in Figure 1, a common tangent touches a large and a small circles at P and Q respectively.

Given that the two circles touch each other at C and their radii are 49 and 25 respectively, find the
length of PQ.

WE—FR, —%AVEE—KEAR—/PNAGNHEZET R P & 0. CHZAERMEZ TR CH
ENIREESHN 49 K 25, K PO KiK.

P

Figure 1
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8. As shown in Figure 2, ABCD is a quadrilateral. If ZABD=/CBD=60°, ZADB=74° and
~/CDB =53°, find the value of ZBAC.

W —frx, ABCD —ANWiLl. # ~ABD=.,/CBD=60°, /ADB=74°} ,CDB=53°, k
/BAC F1H .
C
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Figure 2



. , (a+3)x+(a+2)y=1 ,
9. Let a be a positive real number. If the system of equations has no solution,
(a-Dx - ay=1
find the value of a .
e e e | (@FIXH(@+2)Y=1
W oa AIESEHE. #HITRRA T, K a PE
(a-Dx - ay=1
10. Figure 3 shows the circle ABCDEFGH. Find the value of a+b+c+d.
K =fi~ Al ABCDEFGH. *Ra+b+c+d [f{H.
Figure 3
Part B
7P
11. If 1+2+3+---+k is a perfect square N, where N <250 000, find the largest possible value of N .

12.

#1+2+43+--+k FIAA—5E4F 7 N, Hed N< 250000, K N FIsCK AT REMHE -

If the lengths of the three sides of a AABC are 9, 10 and 17, find the radius of the circum-circle of
AABC .

FEAABC 13K 9. 10 2 17, 3K AABC AR 42



13. Find the value of S = 1 32+ 53— 74+ 95_....
2024 2024 2024° 2024" 2024

. 1 3 5 7 9
R S= - + - + — [RME
2024 20242 2024% 2024 2024°

14. In Figure 4, XY is a diameter of the circle with centre at O and radius 5 cm. XY intersects the chord 4B
at O such that ZAQO =90° and XQ =QO. A semi-circle with diameter AB intersects XY at M.
produced intersects the circle at C. Find the length of AC .

[, Xy 22— 0 NG KA S em MIRAMER. XY 55% 4B T4 0, #1137

ZAQO =90° &2 XQ=Q0 ., L AB AHEAEHIFRAE XY #HEF M, Lk BM SEMZ T C, K
AC K.
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Figure 4
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15. InFigure5, P and R are points on the circle C. AP is the tangentto C at P and AR intersects C
at Q.If OR=10 and P4 = 53, find the length of 4Q.
KT, =P &R ¥ER C B il 4 WYk ¢ ST P X AR5 C T 0.
OR=10% P4=5J3, k 40 M.

Figure 5
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