Hong Kong Mathematics Olympiad (2011 / 2012)
Final Event 1 (Group)
EHEWBHFETHE (2011/2012)

RFETH 1 (HE)

BRAERe =, BRI RIL, FFEE RN,

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

sk 20122 .

Calculate the tens digit of 2011211 .

ﬁalaa29a3 aj\j—%%?&iﬁi /ZA\%/—\% 1 & a1+a2+a3+"'+a100:20120 ﬁﬂ%

P=a,+a,+ag++aqg: K P HIH.

Leta;,a, a3 ,... be an arithmetic progression with common difference 1 and
q+ay+ag+-+dy=2012 . If P=a,+a,+ag+---+3 , find the value of P.

#5900 FIHE 10% MRk, b ok RIEEE, R k BRKTREM.

If 90! is divisible by 10 , where k is a positive integer, find the greatest possible value of % .
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EE—, AABC Z—HM=fMMH AB1BC. # AB=BC, AD=5 }¢ BD=8, 3k ABCD K]
T AR A AE

In Figure 1, AABC is a right-angle triangle with AB_ | BC . If AB=BC,AD=5 and BD =8, find
value of the area of ABCD .
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] —
Figure 1
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Hong Kong Mathematics Olympiad (2011 / 2012)
Final Event 2 (Group)
EHEWBHFETHE (2011/2012)

RFETHE 2 (HE)

BRAERe =, BRI RIL, FFEE RN,

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

3R 2xtanl°xtan2°xtan3°x---xtan87°xtan88°x tan89° [1I1{H .
Find the value of 2xtanl®xtan2°xtan3°x---xtan87°xtan88°xtan89° .

2778 (X2 —3x+2) —3(x2—3x)—4=0 & K MR, K K HfH.

2
If there are K integers that satisfy the equation (X2 —3X+ 2) —3(X2 — 3X) —4 =0, find the value

of K.

0N Ix=2+Ix—47 HE/ME, K ¢ BIE

If 7 be the minimum value of |Xx—2|+|x—47| , find the value of ¢ .

fEE—, BAHHEARBC, FLWEO, P. B N C BN L. % AB=BC=CD M 4D
N—2B, a=/APB K B=4CPD, K (tano)(tanB) MI{H-

In Figure 1, P, B and C are points on a circle with centre O and diameter BC. If AB=BC =CD
and AD is a line segment, oo=~ZAPB and B=/CPD , find the value of (tana)(tanp) .

& —
Figure 1




Hong Kong Mathematics Olympiad (2011 / 2012)
Final Event 3 (Group)
EHEWBHFETHE (2011/2012)

RFETH 3 (HE)

BrAERA A, BRI RIE, R .

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

&x:%, y:%&1922:x4+y4+(x+y)4, Rz A
V7443 J7T-4B
NN AN AN

Let X

and 192z = x* + y* +(x+ y)4, find the value of z.

EE—¥, AD. DG. GB. BC. CE. EF )% FA ¥R, #
/FAD+ /GBC + /BCE + Z/ADG + /CEF + Z/EFA+ /DGB =r°, K r 1.

In Figure 1, AD, DG, GB, BC, CE, EF and FA are line segments. If
ZFAD+ £ZGBC + ZBCE + ZADG + ZCEF + ZEFA+ ZDGB =r°, find the value of r.
A

& —
Figure 1
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i& k ﬁE%i&&@i& f(k) E‘JEX%% :0.k1k2k3 ...... ’ I}—I\[J f(k):k1k2k37 @Uﬁﬂ

f(3)=666 [X N 3?_1=0.666 ...... , 3k D

Il =~

F(F(F(F(f@12)))) .

Let k be a positive integer and f (k) a function that if % =0.kKoKs...... ,then f(k)=KkkyKs,

for example, f(3)=666 because 3?_1 =0.666...... , find the value of

D=f(f(f(f(fa12))).

N REE R, Hoe SO R =FR(FaK), n=2 H RK) & k FFTEMEN
SFITZA, K Fpp(7) HIMES

If f is an integer-valued function defined recursively by F,(k) = F (F,_3(k)) for n>2 where

Fi(k) is the sum of the squares of the digits of &, find the value of Fyq15(7).
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Hong Kong Mathematics Olympiad (2011 / 2012)
Final Event 4 (Group)
EHEWBHFETHE (2011/2012)

RFETH 4 (HE)

BRAERe =, BRI RIL, FFEE RN,

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

EE—h, ABC } EBC RWANHEM=MF, «BAC=s,BEC=90°, AB=AC } EDB N
JABC [fi sk, K (BJ_II:E) e

In figure 1, ABC and EBC are two right-angle triangles, /BAC = Z/BEC =90°, AB=AC and

EDB is the angle bisector of ZABC. Find the value of g

& —
Figure 1

¥ 0>0 e BQ-1-2Q|=2, Kk O M.

If 0>0 and satisfies |3Q—[1-2Q||=2 , find the value of Q.
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e 1 1 1 1

-‘L& Xth:].o * R= + + + ’ ﬂ?R E‘J
1+ X+Xxy+xyz 1+y+yz+yzt 1+z+zt+ztx 1+t+tX+1txy

{EO

Let xyzt=1.1f R= ! ! 1 1 , find the

+ + +
1+ X+xy+xyz 1+y+yz+yzt 1+z+zt+ztx 1+t+tX+1txy

value of R.

X1 X X3 x4 5 oxs RIEEEETEHE X+ X+ X5+ Xg + X5 = X XoXgXaX5 > EPE, T

AT A AR, R xs ERKH.

If x1, x2, x3, x4 and x5 are positive integers that satisfy X; +Xo + X3 + X4 + X5 = X;XoX3X4 X5 , that

is, the sum is the product, find the maximum value of xs .
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