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Instructions to Candidates:
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1. Answer ALL questions.
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2. Put your answers on the answer sheet.
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3. The use of calculators 1s NOT allowed.
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Section A (1 mark each)
IR (FgRE 143)

1. Someone forms an integer by writing the integers from 1 to 82 in ascending order, i.e.
1234567891011...808182. Find the sum of the digits of this integer.

F I 1 2] 82 AR P55 K - el — %8 1234567891011...808182 - 3Ki8
RS VER] e T

2. Find the smallest positive integer n for which the last three digits of 2007x (in decimal notation) are
837.

R/ NIEREH n > 515 20070 (FEFERHIH) AR — (73 837 -

3. ABCD is a parallelogram with ZD obtuse. M, N are the feet of perpendiculars from D to AB and BC
respectively. If DB = DC = 50 and DA = 60, find DM + DN .
ABCD J&F{ VU » Horft D J&gtif - M AT N 73315 D £ ABH1 BCHJFEE © 4 DB = DC =
50 DA=60 > 3K DM +DN -

4.  One day, a truck driver drove through a tunnel and measured the time taken between the moment at
which the truck started entering the tunnel and the moment at which the truck left the tunnel
completely. The next day a container was added and the length of the truck was increased from 6 m
to 12 m. The driver reduced the speed by 20% and measured the time again. He found that the time
taken was increased by half. Find the length of the tunnel (in metres).

ERVASUERC]L 7 oo S S 1D S TETG SR W T S G STETE RS L G o STE S T DR L R
R IR T (E AR o (IR 6 RAERE 122K o FIBRTEUER{K 20% o WG
BRI — IRt o M SRR N T —2F » SRESERVIREE (LORFSHAL) -

5. AABC has area 1. E and F are points on AB and AC respectively such that EF // BC. If AAEF and
AEBC have equal area, find the area of AEFC.

AABCIYIEIFSE 1 » E~ Fo3HlE ABRIAC Y%L > 15 EF // BC - %5 AAEF F1 AEBC [W)|fif&
K SR AEFC THRS -

6. Let [x] denote the greatest integer not exceeding x. If p, g, r are positive, find the minimum value of:

2 [x] AN x R RFEH - 5 p ~ g > r RIEEC KT EIME
{p+q}{q+r}{r+p}
r P q

7. Let n=999...999. How many ‘O’s are there in the decimal representation of n’?
2007 digits

% n=999...999 o DIFERIFOR n’ IR - 85 19, B DR 7

2007 1+,

8. Let x, y be nonnegative integers such that x+2y is a multiple of 5, x+ y is a multiple of 3 and
2x+y2=99. Find the minimum possible value of 7x+5y.
a x oy SRIREREE O (1S x+2y I S BUMEE s x4y I8 3 BUMEHC H 2x+y299 0 3K
Tx+5y WEyINATHEfE -
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The three-digit number abc consists of three non-zero digits. The sum of the other five three-digit
numbers formed by rearranging a, b, ¢ is 2017. Find abe .

=8 abe H={EIEEFECFHRAIL - #5H a ~ b~ o EOFTHRYI > AR T8 AT RH ey =785
52017 < 3K abe

Find the sum of the greatest odd factor of each of the numbers 2007, 2008, ..., 4012.
3K 2007 ~ 2008 ~ -+ ~ 4012 B ER AT RIS F -

Let A, A,, ..., A, be 11 points on a straight line in order, where A A, =56. Given that A A, <12
fori=1,2,...,9and AA 5217 forj=1,2,...,8,find AA,.

A A A B PR IR TUB SR A4, =56 ¢ DU i = 1,2, . 94
H AA,<12 > HE =12, 850 AA 217 K A4, -

In AABC, AB = \/g ,BC =1 and AC = 2. I is the incentre of AABC and the circumcircle of AIBC cuts
AB at P. Find BP.

1€ AMABCtf > AB=~/5 ~BC=1+~AC=2 - 1'% AMBCJN.0; » H AIBC IS EEZ ABFA P -
K BP »

Let x,, x,, x;, x,, x; be nonnegative real numbers whose sum is 300. Let M be the maximum of

the four numbers x, +x,, x, +x;, x; +x, and x, + x,. Find the least possible value of M.
B x cox o ox c xs RIREEY . HEMMES 300 0 DM ERIR x+x, o~ x4 o
X+, KT, +xg DU R ([ © SR M i/ Nl REq(H -

ABCD is a square with side length 9. Let P be a point on AB such that AP: PB="7:2. Using C as
centre and CB as radius, a quarter circle is drawn inside the square. The tangent from P meets the
circle at £ and AD at Q. The segments CE and DB meet at K, while AK and PQ meet at M. Find the
length of AM.

ABCD 2255y 9 WIETTIE - &% P £y AB _b/)—8h > fiif3 AP:PB=7:2 - DL C F3[EIL »
CB P AEIE TP W E— VY — I8 > & PEGEIEI DR ELEFIZC E > Bl AD M5S0 Q -
CE 1 DB 2k K > 1] AK R PQ ISR M - SR AM BRJE -

ABCD is a rectangle with AB = 2 and BC = 1. A point P is randomly selected on CD. Find the
probability that ZAPB is the largest among the three interior angles of APAB.

ABCD Z= 5 » HiAB=2> BC =1 - A CD e 8, P - 5K LZAPB j3: APAB =X
Fa i R — SR -

Let a, b, ¢ be positive integers such that ab+bc—ca=0 and a—c=101. Find b.
Fa~b-~cBBIFRE > Hifp ab+bc—ca=0 1fif a—c=101 - 3K b -

A bag contains 15 balls, marked with the 15 numbers 20 2t 2% .., oM respectively. Each ball is
either red or blue, and there is at least one ball of each colour. Let a be the sum of the numbers on all
red balls, b be the sum of the numbers on all blue balls and d be the H.C.F. of a and b. Find the
greatest possible value of d.

—ffS TR 15 {FER > Sl 2%~ 20~ 22 s s 2 5E 15 S - AHEERETE ALY
B o i HALBRAEE B e D 25— » & a BT RLER ERYRELZ R ~ b BATHERK b
25380 R ~ d 55 a R b B R ANIRIEE » 3K d BB K AT HE(H ©
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Find the sum of all real roots to the equation 3tan® x+8tan x+3 =0 in the range 0 < x < 27 .

KR 3tan” x+8tan x+3=0 & 0< x <27 WNFTEERR.ZFT -

For 0<x<1 and positive integer n, let f (x)=I1-2x| and f (x)=f,(f_(x)) . How many
solutions are there to the equation f,,(x) =x in the range 0<x<1?

B 0<x <1 MIEFEH no 5 f(0)=11=-2x1 HI f,(x0) = f,(f,.,(x)) ° HESHE f,,(0)=x £
0<x<1 BT 2R ?

Determine the number of ordered pairs (x, y) of positive integers satisfying the following equation:
Kt N A RS (x, y) BB
X[y + y3/x =\2007x = 2007 y +/2007 xy = 2007

Section B (2 marks each)

ZEB (gRE24)
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How many nine-digit positive integers consist of nine pairwise distinct digits and are divisible by
49507

32 AL IE RS LSS A AR - iy H Al 4950 % 2

Let S be the set of points whose coordinates x, y and z are integers that satisfy 0<x <2, 0<y<3

and 0<z<4. Two distinct points are randomly chosen from S. Find the probability that the
midpoint of the two chosen points also belongs to S?

i S FOMERE x>y~ 2 BT HEH > Hilld 0<x<2 ~ 0<y<3 1 0<z<4 [YREE - TARE S b
AR AN EIFES > SREZHIREAY R E Y S BIHER -

\/x4+x2+2x+1+\/x4—2x3+5x2—4x+1

If x is positive, find the minimum value of

X
4 2 4 3 2
R . \/x +x +2x+1+\/x —2x +5x" —4x+1 it
A x F5IEgS > 3K . 2N
) ) 1 1 1 )
A bag contains 999 balls, marked with the 999 numbers 5’ 5, Z, > 1000 respectively. Each ball

is either red or blue, and the number of red balls is a positive even number. Let S denote the product
of the numbers on all red balls. Find the sum of all possible values of S.

L] L35 999 - EERE AT

ST 999 {EER - SIS L % g L
ey g - HCPTERI R IR0 - 2% S BRI LIRS - Sk S FrTTReliny
il -

Find the minimum value of |sin x+cos x+ tan x+cot x+sec x +csc x| for any real number x.

EINET x > 3K I'sin x +cos x + tan x + cot x +sec x +csc x | Hyie//MH °

N ==
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