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Hong Kong Mathematics Olympiad (2018/19)
Heats (Group)

FBETIE (2018/19)
VI H (H1k)

FREFDFREASN, BT &RV F R EMERS, e MMEZITUME.
Unless otherwise stated, all answers should be given in exact numerals in their simplest form.
No approximation is accepted.

ST IESE x, 7 X F(X) =1005000 X2 . # D= f(y/3)+ £ (/673), sk D if.

For all positive real numbers x , define f (X) =1005019 x2020 1f D=f (\/5) + f (\/673) , find the value

of D.
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Figure 1 shows a semi-circle with radius 5 cm and centre at O. 4, B and E are points on the diameter. D
and F are points on the circumference. Let S cm? be the total area of the two squares ABCD and BEFG .
Find the value of §S'.
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If three vertices are chosen from the nine vertices of a regular nonagon to form an isosceles triangle, how

many such isosceles triangles are there?
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In Figure 2, ABCD is a parallelogram, where 4B =4 cm, AD =3 cm and sin A= % P and Q are

points on 4B and BD respectively such that PQ//AD and the area of the quadrilateral PBCQ is 3
cm? . Let ¢ cm be the length of AP. Find the value of g .
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QA FO)—2F (L) =x, Hrfix=0. By WHENTE f00=1 1 x MK Ry
Given that f(x)—2f (%) = X, where X = 0. Let y be the maximum value of x that satisfies the equation

f(X)=1.Find y.

B oa NETR 2x—2°2x+2°(2x+1)° # & MR, # Q=ay+a,+ag+ag, K QHIfH.

Let ax be the coefficient of x* in the polynomial (2x—2)*(2x+2)*(2x+1)%. If Q=a,+a, +ag +ag,

find the value of O .

B f(X)=—6X%+4xcosO+sing, FH 0°<0<360°. CHKTE LS x, f(X)<0. & 0 [
NMEE®R/MEZ ZH d°, KRd .
Let f(X)=—6X°+4xcos0+sin@, where 0°< @ <360°. It is given that f (x) <0 for all real numbers x.

If d° is the difference between the greatest and the least values of @, find d .
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% {a,) N ANELHUFIMES n>1 B, a,=a,4a,,,-1. TR 2018 7E/74H K a, =2019.
s N a KPrAFTRUEREH, K.
Let {a,} be a sequence of positive real numbers such that &, =a, 48,3 —1 for n> 1. It is given that

2018 is in the sequence and a, = 2019. If s is the number of all possible values of a;, find s.

A2 DT x y AT Xy =6 (X+y+X° +Y?)?
. e o B > >
How many pairs of positive integers x, y are there satisfying Xy = 6 (X +y+ »\/ X“+y7)?

D RN =FY ABC WI— il AD=BD =52 % CD=10. # S A AABC [MTIA. 3K S I,
D is a point inside the equilateral triangle ABC such that AD =BD = 5«/5 and CD = 10. Let S be the area
of AABC. Find the value of S'.
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