Hong Kong Mathematics Olympiad (2012 /2013)
Final Event 1 (Group)
EWHFTHE (2012/2013)

RETHE 1 (BHk)

BrRARREA A, BRI RIL, FFE RS,

Unless otherwise stated, all answers should be expressed in numerals in their simplest forms.
R (2B +1)(21 +1)(2° +1)(2"° +1) BIMLEL T

Find the unit digit of (2" +1)(2" +1)(2" +1)(2"° +1).

3K 16+(0.40+0.41+0.42+...+0.59) [FIMEFIEEEGT 77

Find the integer part of 16+ (0.40+0.41+0.42+...+0.59).

MIL 20 4y 6. 7 PIE=ANECFHR A RE=AHCH 2/ R 3 R

Choose three digits from 1, 2, 4, 6, 7 to construct three-digit numbers. Of these three-digit numbers

how many of them are divisible by 3?

FH 1. 2. 3. 4. 5. 6 HAp—1 6 hi¥: ABCDEF, 1§i15: ARk 1 %25, ABfewk 2 %[5, ABC
e #t 3 ¥ & , ABCD fE #¢ 4 ¥ [& , ABCDE ft #% 5 # & , XK
ABCDEF fE#Y 6 BBg. K A BB KE -

Using numbers: 1, 2, 3,4, 5, 6 to form a six-digit number: ABCDEF such that A4 is divisible by 1, 4B
is divisible by 2, ABC is divisible by 3, ABCD is divisible by 4, ABCDE is divisible by 5 and
ABCDEF is divisible by 6. Find the greatest value of 4.
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Hong Kong Mathematics Olympiad (2012 /2013)
Final Event 2 (Group)
EWHFTHE (2012/2013)

RETHE 2 (FHk)

BrRARREA A, BRI RIL, FHEE RS,

Unless otherwise stated, all answers should be expressed in numerals in their simplest forms.
A +4T A% RO, b o RIEEHEL R r HIERME.

If 4% +4" +4" is a perfect square and  is a positive integer, find the minimum value of r.

=9 B,. B, B, M=% G,. G,. G, #ile Hpmehi, Hili Ll FFNEL:
) BRAATES — BE TR TE A5

2) B, BHUE G, il

5 s BRI OHERIRCR, SR s UM

Three boys B, B,, B, and three girls G,, G,, G, are to be seated in a row according to the following

rules:
1) Aboy will not sit next to another boy and a girl will not sit next to another girl

2) Boy B, must sit next to girl G,
If s is the number of different such seating arrangements, find the value of s.

(0 =255 OSHE (9 MRCIRIE M SR - 81 -1, K= £(0), K it

X2+ =
2
.
X+a . . 1
Let f(x) =—7 where x is a real number and the maximum value of f(X) is 5 and the
X+
2

minimum value of f(X) is —1.If t = f (0), find the value of z.
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wnE—, ABC B—ZJE=f, Hd ,ABC=u", AB=BC=a fl AC=b. #F XTI
ax? —/2-bx+a=0
HRANER, BT E V2, Ru .

In Figure 1, ABC is an isosceles triangle with Z/ABC =u°, AB=BC=a and AC =D.

If the quadratic equation

ax? —+/2-bx+a=0

has two real roots, whose absolute difference is \/5 , find the value of u.

Figure 1
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Hong Kong Mathematics Olympiad (2012 /2013)
Final Event 3 (Group)
EWHFTHE (2012/2013)

RETHE 3 (BHk)

BRARREA A, BRI RIL, FHEERS .

Unless otherwise stated, all answers should be expressed in numerals in their simplest forms.
#Fom RN ZIEBEH m? —n? =43, K m®-n® M{E.

If m and n are positive integers with m* —n? = 43, find the value of m® —n°.

ﬁxl\ X2\...\ XlO %3“55’;\%%@, E.i?%/%—lﬁxlﬁz ;H\:E':llzl\ 2\ cee 100

N 2 2 2
X, + X, o+ X =11, 3R X"+ X, +..+ X, FIEKAREE.

e

Let X, X,, ..., X, be non-zero integers satisfying —-1<x <2fori=1 2, ...,10 . If

X, + X, +...+ X, =11, find the maximum possible value for X’ +X5 +...+ X’ .

2 f(n)=a"+b", Hihn BIEBHA fQ) =[fQF+ @), K a-b KA.

If f(n)=a"+b", where n is a positive integer and f(3)=]f (l)]3 + f (1), find the value of a-b.
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4, mE—, AD, BC #1 CD =Ll O E|E-» HE/A AB =12 [EKIZ. & AD=4, 3k BC
HI1E

In Figure 2, AD, BC and CD are tangents to the circle with centre at O and diameter AB =12. If
AD =4, find the value of BC.

B
&=
Figure 2
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Hong Kong Mathematics Olympiad (2012 /2013)
Final Event 4 (Group)
EWHFTHE (2012/2013)

RETH 4 (FHk)

BrRARREA A, BRI RIL, FHE RS,

Unless otherwise stated, all answers should be expressed in numerals in their simplest forms.
A P R4 3,659,893,456,789,325,678 L 342,973,489,379,256 IFA, K P AL %L

If P be the product of 3,659,893,456,789,325,678 and 342,973,489,379,256, find the number of
digits of P.

1 1 1 7 2013x
B o+4l ——+=|=—, R1872+48 M
"3 [2013 xj e x(mmajm
If1+4(i+ljzz,ﬁndthevalue 0f1872+48><( 2013x j
4 2013 x 4 x4 2013

A MIEREEAH 10 B, REON 9; w9k, REONS: # 8k, REON T, HFFHEEEWH 2R,
REON 1o KICIEBEHHR/IME.

The remainders of a positive integer when divided by 10,9, 8, ...,2 are 9, 8, 7, ..., 1, respectively.

Find the smallest such positive integer.

mE=, 4. B. C. D. EREAFRKMiET. K A+B+C+D+E HIH.
In Figure 3, 4, B, C, D, E represent different digits. Find the value of A+B+C+D+E.

ABCDE

X 9

1AAAQE
=

Figure 3
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