Hong Kong Mathematics Olympiad (2011 / 2012)
Final Event 1 (Individual)
FHBHFETHR (2011/2012)
REWHE 1 (MN)

BRAERe =, BRI RIL, FFEE RN,

Unless otherwise stated, all answers should be expressed in numerals in their simplest forms.
oA REZHR x*+6x°+12x2 +9x+2 FTERKIE T ZM, K 4 HfH.

If A is the sum of the squares of the roots of x* +6x3+12x% +9x+2 , find the value of A .

A:

Wox,y,z, w NIE A DKV IES . BB xy FKERN 2 RIUAE xyzw FITH
2 a+b, Rk B=2%3" [fH.

Let x, v, z, w be four consecutive vertices of a regular 4-gon. Ifthe length of the line segment xy

is 2 and the area of the quadrilateral xyzw is a+ Jb , find the value of B = 2330,

B:

# C & B WTERT2ZM, Hrf B (IRTEHE 1 A B, K C HIfE.

If C is the sum of all factors of B, including 1 and B itself, find the value of C.

C=

% C1=10°k, H D K k B RNEHHE k A= 10 M58, K D KA.

If C!=10k ,where D and k are integers such that & is not divisible by 10, find the value of D.

D:
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Hong Kong Mathematics Olympiad (2011 / 2012)
Final Event 2 (Individual)
EHEWBHFETHE (2011/2012)
REWH 2 (MAN)

BRAERe =, BRI RIL, FFEE RN,

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

PP R x2+9x+13=24x2 +9x+21 KIFTE ST /e, sk P EIMH.

If the product of the real roots of the equation X% +9x+13=2yx?+9x+21 is P, find the value

of P.

pP=

v oo (At 2Vt (2 0 i

Py f(X)—25X+P M Q(X)—f(25)+f(25j+ +f(25j , K O HIMA-

If f(X):25X:P and Q(X):f(zisj+f(2£5)+---+f(§—gj , find the value of Q.
0=

¥ X =,/(100)(102)(103)(105) +(Q—3) RS R & X W%, K R M.

If X= \/(100)(102)(103) (105)+(Q—3) isanintegerand R is the units digit of X, find the value

of R.
R:

%S IR J2012x' %X = xR g IEARZ e E 3 fdE (Mg, R, T
MO 2, kS ME.

If S is the sum of the last 3 digits (hundreds, tens, units) of the product of the positive roots of

2012x'°922* = xR _ find the value of .. .
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Hong Kong Mathematics Olympiad (2011 / 2012)
Final Event 3 (Individual)
EHEWBHFETHE (2011/2012)

REWHE 3 (MAN)

BrRAEREA A, BRI RIL, I E RN,

Unless otherwise stated, all answers should be expressed in numerals in their simplest forms.
HEE—F, KTBH=AKA 1 ZIETTRAMs. & o°=ZABD+ZACD, K o HIH.

In Figure 1, a rectangle is sub-divided into 3 identical squares of side length 1. If
a®=ZABD + ZACD , find the value of o .

1 1 1 A
] ] T
1 / 1
O O
B D
1 C 1 1
E_.
a:
Figure 1
e 36 12 B L, .
W ABC N—=f. 4 sinA=—, SInB:E e smC:;, XRPBWHME, B Ay &
o

et AR

Let ABC be atriangle. If sin A=§ , SinB =% and sinC =E , find the value of B, where f
a y

and y are in the lowest terms.
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FER =, H—E0E 0 W, HEFEAR 4. B & C, AN%KLE: 04, OB. AC
5BC, H 04 5 BC “FAT. # D & OB J AC 235 H #BDC=(28-1)° k&

ZACB=y°, K v HIMH.

In Figure 2, acircle at centre O has three points on its circumference, 4, B and C. There are line
segments OA, OB, AC and BC,where OA isparallelto BC.If D is the intersection of OB and
AC with /BDC =(2B-1)° and ZACB=y° , find the value of y .

Figure 2

7 (ax+b)™ WREFRF, o 5 b NERZIEEY, £ x5 x WRERKHAE, R
S=a+b M.

In the expansion of (ax+ b)2012 ,where a and b are relatively prime positive integers, if the

coefficients of X' and X'™! are equal, find the value of 8=a+b .
q
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Hong Kong Mathematics Olympiad (2011 / 2012)
Final Event 4 (Individual)
EHEWBHFETHE (2011/2012)

RETH 4 (MN)

BRAERe =, BRI RIL, FFEE RN,

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

g ok L L I G 7 \
H 4 A-IEERA 1x3 3x5 T (A+D(A+3) 25’ X 4 W,

If A be a positive integer such that ! + ! L 12 , find the value of 4 .

+...+ =
1x3 3x5 (A+D(A+3) 25

A:

x5y NIEEHH x>y>1 & xy=x+y+A. & B=§, K B .

If X and y be positive integers such that x>y >1 and xy=x+y+A. Let B= X , find the value
y

of B.
B:

W f N BRI R LU T SR
() XA IERE n, f(n) LANBE
() f(2)=2;:
(iii) MPTEEEH m & n, f(mn)=fm)f(n) &
(v) B m>n, f(m)>f(n).
# C=1(B), >k C IMMH.

Let f be a function satisfying the following conditions:
(i) f(n) is an integer for every positive integer N ;
(i) f(2)=2;
(iii)) f(mn)= f(m)f(n) for all positive integers M and n and
(iv) f(m)> f(n) if m>n.

If C = f(B), find the value of C.
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4,

% D N 2401x7C (LA WG =M 3er 2 fl. sk D M.

Let D be the sum of the last three digits of 2401x 7€ (in the decimal system). Find the value of D.

P. 67

D=




