Hong Kong Mathematics Olympiad (2018/19)
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Unless otherwise stated, all answers should be expressed in numerals in their simplest forms.
"f«ik«i’r?fﬁﬁlﬁ*ﬂg  ERETEFAE > TV EE o

5
l. If 4 is the coefficient of x* in the expansion of (X2 + 2) , determine the value of 4 .

5
248 (X42) BRAY it R4S o

A =
2. If x and y are positive integers that satisfy
logyp X+10gy0 Y = l0gyo (2x— Ay)+1,
and B is the number of possible pairs of (x, y) , determine the value of B .
Fxfey s b Bl T8R0T RN
log;o X+10gy0 Y = 1090 (2x— Ay)+1 -
A BAE_(x,y) "3 it dcd > KB g o
B =
3. If Y =2%BY and Cis the sum of the digits of Y, determine the value of C .
FY=22CVrr CcEYY & BT RO o
C =

4. In AXYZ , XY1YZ , ZXZY =86, and the lengths of YZ and XZ are C—3 and C+5,

respectively. If D =(sin@+tand)° , determine the value of D .

B AXYZ P > e e XY LYZ » LXZY =0 > REYZ e XZ sh& B~ 5 5 C-34r

C+5 - i“4q:"D:(sin4§?+tan6?)2 s D iE o
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I If JA=\11121 —\/11-21 , determine the value of 4 .

2 JA=A11421 —J11-21 » 4 4 thig

2. If the straight line Y = mx+ B passes through the two points (4, 5) and (—A, A4),

determine the value of B .
FEMR y=mx+B 5iEA (4,5 Jr (A, 4) > KB HiE -

B =
. 2B -1 .
3. If cosX+sinx = = and C =(tanx+cotx) ~, determine the value of C.
o . 2B -1 4 o
=z cosx+smx=? 2 C=(tanx+cotx) " » & C i o
C:
4. Suppose that D, x, y and z are integers with D >x>y >z . If D, x, y and z satisty
. 1000C +2 )
the equation 3° —3%+3Y —3% = T+ , determine the value of D .

BED,x,yfrzi2i B> B? D>x>y>ze £ D,x,yfrz ik LE N

3D—3X+3y—32=% » £ D g o
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A square piece of paper of area 100 cm?, is folded in half along the dotted line as

shown below. If the area of the shaded region in the last figure is s cm?, determine the

value of s .

- IR G S 100em? K RE Y R AfrH g v 1T FR Y

&> M

PR RN

sem? > fsehiE o

Wi

\

A "
Suppose that s = B 1s in simplest form. If ¢ and d are the numbers of positive factors
of A and B respectively, determine the value of t=c+d.

AL L , . , . .
Bk S:E SEhfrde Foefrdr Y5 Afe B e Flicidic® > K t=c+d

HIE o

If today is the 2nd day of a week, and known that £2019 days later is the u th day of

that week, determine the value of u .

FrA g - 2p oz wt™ pusd it up 0 fu




4.

If v is the remainder of 1231234 .5 +123 5, determine the value of v .
F v 5 12312345 +123,,5 ekl > Fov enid o
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1. ACDE is an equilateral triangle. Point O is inside ACDE. If point B is on CE,
0= -/CBO, £DCE is bisected by OC, and OC : OB =5 : 4, determine the value of
a=sing.

ACDE 5 - #%:#=43,-280ACDER - 8B & CE}+ » §=-CBO >
OC 2 /DCE eh4& T o » 1% OC:0B=5:4> £ ag=sin@ g -

C
0 @)
B
E D
o=
2. Suppose that there exists a function f(x) defined for all integers X # 0 such that

f (éj =f(x)—f(y)and f(2)=-1.1f p=f (%j, determine the value of 3.
y

B i Sl x £ 00 Sl f(X) 3% f(%j: f(x)=f(y) 4= f(2)=-1¢

o

10
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If B:;/p+2y(1— p) and p:% , determine the value of y such that B

achieves the maximum.

# B=yp+2y(1-p) 12 p=—ﬂ(io_o40) BBt P £y i

Suppose that a , b and c¢ are positive factors of ¥ with a<b<c<y and ab=c. If

X+y=a, X+2y+z=Db, y+2z+t=c and 6 =x+Yy+z+t, determine the value of
0.

©dv g ,bfrc Ayt Fl#ico @ ¥ a<b<c<y % ab=c ° F x+y=a
X+2y+z=b s y+2z+t=Cc 2 S=x+y+z+t » £ 5 g o




