Hong Kong Mathematics Olympiad (2010 / 2011)
Final Event 1 (Individual)
3 ﬁﬁt%‘fﬁ% (2010/2011)
ii—%IE B 1(iRA)

TRV AR T VIR SEF RSN K

Unless otherwise stated, all answers should be expressed in numerals in their simplest forms.

Fa,b: cnTEE L 120 % 2a+1,2b+2,2c+3 % 2T taE i P K P i o

If the average of a, b and ¢ is 12, and the average of 2a+1, 2b+2, 2¢+3 and 2 is P,

find the value of P. P

% 20112011=aP’ +bP* +cP3+dP?+eP+f » 2 ¥ a, b, c, d, e % f 5 B2
0<a,b,c,d,e,f<P % Q=a+b+c+d+e+f » & Q =g o

Let 20112011=aP® +bP*+cP®+dP? +eP + f ,where a, b, ¢, d, e and f are integers and

0<a,b,c,d,e,f<P.If Q=a+b+c+d+e+ f, find the value of Q. 0-

¥ R 3 847100461000 1510000 g - e s & R i o

If R is the unit digit of the value of 82 + 7199 461999 1+ 51990 find the value of R.

R:

FS X R BAFSFA D > £ S g o

If S is the number of ways to arrange R people in a circle, find the value of §.
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Unless otherwise stated, all answers should be expressed in numerals in their simplest forms.

X+ y="P
—+ =

X+ y=P
If the solution of the system of equations {3 5y 13 are positive integers, find the value of P .
X+5by=

# x+y=P, xX*+y?=Q 2 XC+y*=P?, & Q hig -

If Xx+y=P, x2+y2:Q and x3+y3:P2,ﬁndthevalueof 0.

¥ a2 b 243 a®-aQ+R=02 b?-bQ+R=0> & R g o

If @ and b are distinct prime numbers and a’— aQ+R=0 and b? — bQ+ R =0, find the value of R.

R:

! ! L -1 a5 s

& S>>0 % + +-o+ =
* S(S-1 (S+1S (5+20)(S+19) ~ R

! + ! ot 1 =1
S(S-1) (S+1)S (S+20)(S+19)

If $>0and —l » find the value of S'.
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Unless otherwise stated, all answers should be expressed in numerals in their simplest forms.

P - o a2 xX2r2(P+D)x+PP-P-14=0 42 5 Kk, & P ehbo] &

g

If P is a prime number and the roots of the equation X?+2(P+1)x+P?—P—-14=0 are integers,

find the least value of P. P

e s xP+ax+b i 23+45x%+24x+11 32 X4+ Px—22 haF o F Q=a+bs £ Q

PN
B ©°

Given that X% +ax+b is a common factor of 2x°+5x%+24x+11 and X°+Px—22. If

Q=a+ b, find the value of Q. 0-

¥ R i- 22 RP+4R?+(Q-93)R+14Q+10 % — H#c & R ehig o

If R is apositive integer and R +4R?% + (Q—93)R+14Q+10 is a prime number, find the value

of R.
R_
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“w®- ¥ »AP~AB~PB~PD~AC% BC i R % D 5 AB } ch— BLo F ABch& & 5 AD 9

PB

L RR B> LADP=/ACB % S=PD v F S enig o

In Figure 1, AP, AB, PB, PD, AC and BC are line segments and D is a pointon AB . Ifthe
length of AB is R times that of 4D, Z/ADP=_~/ACB and S = % , find the value of S'.
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Unless otherwise stated, all answers should be expressed in numerals in their simplest forms.
FE S y=SiNX+3C0SX ° % a L y hd kB R g iE o

Consider the function y=sinXx+ J3cosx. Let a be the maximum value of v . Find the value

of a.

a=
b2 y %% b-y|=b+y-a % |b+y|=b+a - & b i -
Find the value of b if b and y satisfy |b—y|=b+y-a and |b+y|=b+a.

b=

KxsyE oz H0 F#ce |x—y|201o+|z—x|2011=b s@m 2oc=|x—y|+|y-z|+lz—x > & ¢ &

SN
2

2010 2011

Let x, y and z be positive integers. If [x—y|™  +[z—x["""=b and c=|x—y|+|y—z|+lz—x],

find the value of c¢.
c =
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AB-° »ODC 5-= 4350 ¢ 50 FH, AB,AC % AD 2 E#1® AB 2 FH 2> G-
ME AC,BD 3 FH #p2* E » GE=1,EH=c % FH//BC ~ # d=EF > Fd &g -

In Figure 1, let ODC be a triangle. Giventhat FH, AB, AC and BD are line segments such that
AB intersects FH at G, AC, BD and FH intersectat £, GE=1, EH=c and FH//OC .
If d=EF , find the value of d .

D
A
F
G H
) B C
¥ -
Figure 1
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