Hong Kong Mathematics Olympiad (2023/24)
Heats — Group Event
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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.
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Part A
5B

1.

In Figure 1, VABC is a tetrahedron such that VA1VB, VB LVC and VA1VC. VA =S5, VB =4 and
VC=3. If D and FE are the mid-points of 4B and AC respectively, find the volume of pyramid VBCED.
K—rf, VABC &—/MPUMifk, {3 VALVB. VB LVC K VALVC. VA=5, VB=4 KX VC=3.
4 DM E 73538 AB M AC W) i1, SRAHE VBCED KRR .
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2. In Figure 2, O is the centre of the circle DEFGHI. AABC intersects the circle at D, E, F, G, H and [
such that 4D = EB and BF = CG. If Z/ABO =38° and ZACO =28°, find ZBOC.
K=, O %E| DEFGHI (R L. AABC 5iZ[EMAZT Dy Ev Fv G H ) I3 AD = EB X
BF=CG. %1 Z/ABO=238° )t L/ACO=28°. 3k /BOC.

3. Let a, b and c be positive integers. If ab+c=2023 and a-+bc=2024, find the value of a+b+c.
W oas b K& c NIE¥E. #ab+c=2023 Ka+bc=2024, K a+b+c M1H.

4. In Figure 3, A1, B1 and C; are points on BC, AC and AB respectively such that AC: = 2CiB,
BA1=24:C and CB1 = 2B1A. If the area of AABC is 21 square units, find the area of the shaded region.
K=, A1v Bi & Ci 9358 BCy AC N AB ERIRL, 45 AC1=2C\B, BA1=241C }. CB1=2Bi4.
A AABC IR 21 V5 84z, SKEASZE 0 AR
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5. Find the sum of the roots of the equation (Iog 4 X ) +9log, 64 =77,

R7F2 (109, 1) +9log, 64= 93 BT AR A

Part B
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6. In Figure 4, three squares ABCD , MNPQ and MQORS of sides 1 cm touch each other so that points 4 and
B are the mid-points of MN and MS respectively. Given that a circle contains all three squares and passes
through points C, D, P and R , find the radius of the circle.

B, =ANIKHN 1 em IEH ABCD MNPQ MORS FH{E—e 8159 55 A J B 57518 MN K&
MS I . BR—BREEX=AIESE, HBELAC. D PRR, RZFERFE,
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7. If x, y and z are positive integers, find the number of sets of (x, y, z) satisfying xyz =10000.
#ox,y Moz NIEEE, SKREEW T xyz =10000 [ (x, v, z) HAHIECH .

8. Let a be a real number. If the equation x> +ax+6a=0 has two integral roots, find the difference
between the largest and the smallest values of a .

Ba ASH. 7R X +ax+6a=0 HIAEEM, K a R AR MEZ %,



10.

If the lengths of the three sides of a triangle are the 25, 39 and 56, find the distance between the in-centre
and the orthocentre of the triangle.

H ALK 25, 39 J 56, RZ=HTEI N O ST 0 [ R B ES

In Figure 5, ABCDE is a regular pentagon, BD and CE intersect at P. If the area of AABE is 1, find the
area of ABPC.
K, ABCDE AN—1EHiAY, BD K CEMZZT Po 45 AABE BB 1, 3K ABPC T AR
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