Hong Kong Mathematics Olympiad (2020/21)
Individual Paper 1

§ BB IRF (2020/21)
BAFEP ¥-

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

L

1. Giventhat W =a®—b?, where a#b=0.1If W isa non-negative integer, find the least value of W.

e W=aP-b? s B¥ azb=00% W 52— 228 fcr £ W b | & o

2. Find the last two digits of 220 .

VAL SRR

3. « and g are the roots of the equation x2 —7x+4=0. Find the value of &° +,6’3 .

a % B Az x2-Tx+4=0 chft o & B4 hiE o

Find the value of 8cos?15°cos? 30°—8sin?15°cos230° .

4 8c0s%15°c0s230°—8sin?15°c0s230° chig o



5. In Figure 1, three unit circles are placed inside an equilateral triangle ABC such that any circle is
tangential to two sides of the triangle and to the other two circles. Find the area of AABC .
BE-¢ o ZBEEREN - ZF= 43 ABC P > R EE BFIHE T LS FlZ2 = 435505 3§ 4p
7 o . AABC e #f o

6. In Figure 2, the altitude of an equilateral triangle ABC is 15 cm. P is a point inside AABC. The
perpendicular distances from P to AB, BC and AC are h cm, 4 cm and 5 cm respectively. Find the value
of h.
LR > Bz £ 4ABC % 5 15eme P 5 AABC p e— 2o j€ P ¥ AB ~ BC v AC hd-%
BEAE A W A hem~4em e Scem o f b hiE o
A

Figure 2



7. p, qand r are prime numbers. If pgr =7(p + g + r), find the value of p + g + .
prq*rifleFpgr=Tp+q+r) Kptq+rigo

1001x1002

1 N 2 N 3 - 1001
1+i 2+L 3+i 1001+@
1002 1002 1002 1002

8.  Find the value of

1 1001x1002 P
' 1 N 2 N 3 - 1001
1+i 2+L 3+i 1001+@
1002 1002 1002 1002

9. How many even numbers between 4000 and 7000 have four different digits?
% 4000 {- 7000 2. fF 4 B> & 2 dpfe cniB ey 50 B 2

10. In Figure 3, BEF, ADE and CFD are straight lines such that BE:EF =1:2, AD:DE =1:3 and
CF:FD=1:4. If the area of ADEF is 24 square unit, find the area of AABC.
“®B="¢ »BEF vADE * CFD ®¥_z % » # {# BE:EF=1:2 > AD:DE=1:3 2 CF:FD=1:4 -
% ADEF s f# 4 24 T2 ¥ i~ £ AABC o # ©

A

Figure 3



Part B
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11. If logg x*® = (log, X)S, find the least value of x .

2.

% logg X% = (logg x)° + & x £k ] B o

12. Let f(x)= \/(X—S)2 + X +\/’(X—6)2 +(x+5)?, where x is a real number. Find the minimum value of

f(x).

FF) = J(X=3)2 3 +[(x=6)2 +(x+5)? » H ¢ x i— FHco £ Af(x) b ] & o

13. In Figure 4, O is the centre of the circle. The diameter B4 is produced to a point G such that GH is a
tangent to the circle at C. If O4 =5 and GC = 12, find the length of BC.
eRle? > OEFTARw o /8 BA L 18 G 1% GH AR C tarilo 5 04=5 %
GC=12> & BC & &

Figure 4
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14. For each real number x , the function f(x) has the following property
f(x)+f(x=1)=x°.

If f(19)=94 , find the value of f(94).
HELF & x> Sk f(x) 3 T RF

f(X)+f(x=D=x* o

2 f(19)=94 » £ F(94) ehiE o

15. Given that (X+2y)2 =2xy—3X+6y—9.If x and y are real number, find the value of X+Y .

© dr (x+2y) =2y -3x+6y -9 c Fx X y i F o K X+Y iE -
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