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(i) Answer ALL questions.
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(if) Put your answers on the answer sheet.
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(iii) The use of calculators is NOT allowed.
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Let f(n)=3n’-3n+1. Find the last four digits of f 1)+ f(2)+---+ f(2010).
i f(n)=3n"-3n+1 3K f(@)+f(2)+ -+ f(2010) AYRALIUMI BT -

Let n be a positive integer. If n is divisible by 2010 and exactly one of the digits of
n is even, find the smallest possible value of n.

3 N Ry TEREEY - 25 n Al 2010 BBy - H n AYECE TR —(EEE - K n iy
m/NAfRE(E -

Let n be an integer greater than 1. If n is greater than 1200 times any one of its
prime factors, find the smallest possible value of n.

2 N RS LHVEREY » 25 n B AR —{EE Y 1200 %5k » 3K n BV
/NHTREE

There are 111 balls in a box, each being red, green, blue or white. It is known that
if 100 balls are drawn, we can ensure getting balls of all four colours. Find the
smallest integer N such that if N balls are drawn, we can ensure getting balls of at
least three different colours.

Fa A 111 (EEK - FEEEALE ~ Sk~ BREEiE Ery - CATEREFHT
100 {EBK - ALAE A5 5] 2 B PUFEE CUVEK - SR/ NV N - (e E
T NEEBRES - E IS SR/ ) = HEA [FEBE B HYER o

The positive integers a, b, ¢, d satisfy a>b>c>d, a+b+c+d=2010 and
a’ —b?+c?—d?® =2010. How many different sets of possible values of (a, b, c, d)
are there?

E®%E a~b-~c-~dmaE a>b>c>d -~ a+b+c+d=2010 K
a’—b”+c*~d*=2010 - [ (a, b, ¢, d) B/ VAR FEHYRIREM ?

Let P(x) be a quadratic polynomial with real coefficients such that P(11) =181
and x* —2x+2 < P(x) < 2x* —4x+3 for any real number x. Find P(21).

i P(X) B REHEA > HAHEEHEE - ©H P1) =181 - HEHEEEH
X E5H Xx*—2X+2<P(X) <2x* —4x+3 » 3k P(21) -

Find the largest integer which cannot be expressed as sum of some of the numbers
135, 136, 137, ..., 144 (each number may occur many times in the sum or not at
all).

FLRLHONRERIAG 135~ 136 ~ -+ ~ 144 5 YRS B N (AN P AR S
IRATEAIR > TRAI DA IR )« SKeZ B EH IR A AT RE(E -

(1 mark)
(143)

(1 mark)

(153)

(1 mark)

(153)

(1 mark)

(153)

(1 mark)

(153)

(1 mark)

(153)

(1 mark)

(153)



Let n be a positive integer. By removing the last three digits of n, one gets the cube

root of n. Find a possible value of n. (1 mark)
2 N fIEEEE o 5 n BYRR =B - TSRV EER n BVILGHR - 5K
n #y—{E = gElE - (143)

Let p and q be integers such that p+q=2010. If both roots of the equation

10x* + px+q =0 are positive integers, find the sum of all possible values of p. (1 mark)
2 pq RBEE > H p+q=2010 - #5F2 10x° + px+q=0 HYRIIRI Ky IEEE
8 K p v AR EZ AT - (153)

. Aplane P slices through a cube of side length 2 with a cross section in the shape of
a regular hexagon. The inscribed sphere of the cube intersects P in a circle. What is
the area of the region inside the regular hexagon but outside the circle? (1 mark)

—fEER R 2 (VIE A Re#cFE P UG - DI R IENER - AVIRZ I ReHY
BRAGEL PSS — (BB - (LN IENEBIE AN RERSMYEESRERZES D 2 (19)

Let ABCD be a square of side length 1. P and Q are two points on the plane such
that Q is the circumcentre of ABPC and D is the circumcentre of APQA. Find the
largest possible value of PQ?. Express the answer in the form a++b or a—+b,
where a and b are rational numbers. (2 marks)

¥ ABCD BIEHT » BER 1 P~ Q B F FHIMiE: - {15 Q &2 ABPC {1y
HM0s ~ D 2 APQA SN © 3K PQ? R A HIREM » Z2EDL a++b 5 a—+b
Rt Hiba - b REHEE - (24%)

. Let ABCD be a square of side length 3. P is a point on the plane such that each of
ZAPB, ZBPC, ZCPD and ZDPA is at least 60°. If each possible position of P is
painted red, find the area of the red region. (2 marks)

ax ABCD fyIE 5T - 2R/ Fy 3 - P &Vl EAY—&h - (1% £APB ~ ZBPC -
ZCPD #i1 ZDPA HA/INfY 60° « B P AYRREr B2 FALE - SRELE
8 ISR TR © (253)

. 6 different points are given on the plane, no three of which are collinear. Each pair
of points is to be joined by a red line or a blue line subject to the following
restriction: if the lines joining AB and AC (where A, B, C denote the given points)
are both red, then the line joining BC is also red. How many different colourings of
the lines are possible? (2 marks)
{EVHE FATE 6 (ER MBS & fngE =Bkis - B m (R R D — 1
LL&REE R - AN E LU NEE + % AB F1 AC (B A~ B~ C fUFR4
TERYES) LIALERHEGE - Al BC JRVELIAL 4R AL « BRJEE - BT %
BRI E ? (243)
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Let [x] denote the greatest integer not exceeding x, e.g. [#]=3, [6.31]=5 and
[2010]=2010. Given f(0)=0 and f(n)= fq2D+n 2[2} for any positive

integer n. If m is a positive integer not exceeding 2010, find the greatest possible
value of f(m). (2 marks)

2 [X] FoRAN M x PR R EE S > (A0 ¢ [#]=3 ~ [5.31]=5 ~ [2010]=2010 -
EAT £(0)=0 + EAEHERTESES n&f f(n)—fq D+n zu R
i 2010 HYTEREE - Ok f(m) HYE AR ATRE(E - (273)

An equiangular hexagon has side lengths 6, 7, 8, 9, 10, 11 (not necessarily in this
order). If the area of the hexagon is k+/3, find the sum of all possible values of k. (2 marks)

S ORI R IBIERE R 6278+ 910 - 11 (R—FHILIERF) - i
ANIEATERS B k3 3K k BIFTA FTRE B - (25%)

On the plane there are two triangles, each with side lengths 18, 24 and 30. If the
two triangles do not completely overlap, but share the same circumcircle as well as

the same inscribed circle, find the area of the region common to both triangles. (2 marks)
P EAWME=AE - BEEE 18 ~ 24~ 30 <« EM{E=AIPIRE R EE -
EEfMaysNMEEREE - WUIERARE > KW (E = A EE /YA - (243)
ABCD is a rectangle; P and Q are the mid-points of AB and BC respectively. AQ

and CP meet at R. If AC =6 and ZARC = 150°, find the area of ABCD. (2 marks)
ABCD Z&KJ5IF » P M1 Q 73 /3/& AB 1 BC #yh » H AQ 3 CP it R < 5 AC

= 6 [fi ZARC =150° » 3¢ ABCD K& ° (243)

Let p, g, r, s be the four roots of the equation 2(10x+13)*(5x+8)(x+1) =1. If

pqg +rs is real, find the value of this real number. (2 marks)
prg-res B2 2(10x+13)° (5x+8)(x+1) =1 FIPUfEIR - & pg+rs BH
B RILERN - (255)

Ja?+3ab+b?-2a—2b+4

If aoh= find ((---((20100 2009) 0 2008) o ---02)o1). (2 marks)
ab+4
2 2 _a—2b+4
2 a _ya +3ab+s ; a-2D+4 (- (20105 2009)0 2008)o--02)oT) = (243)
ab+

Let x be a non-zero real number such that §/X3+20x:3‘/x5—20x . Find the

product of all possible values of x. (2 marks)
2 x BIRBEH - (15 X +20x =% —20x © 3K X HIFTA TIAE(E 2k - (243)

— End of Paper - £%&5¢ -



