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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 is NOT allowed.
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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.

FNIE 1 2] 82 7 FEEBIEF R K - $EMEI5— (8948 1234567891011...808182 - Kid
EFEBEIB T F] -

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

g TEEE n o (5 20070 (FEH3EHI) BRHER =BT 837 -

ABCD is a parallelogram with £D obtuse. M, N are the feet of perpendiculars from D to AB and BC
respectively. If DB = DC = 50 and D4 = 60, find DM + DN .

ABCD Z7P{TI9ETE - Hrp D Z#lif - MFI N 53518 DE| ABH] BCHIER - 35 DB = DC =
501 DA=60+ 3k DM +DN -

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).

(R E) B BB BRI » SR T H A A B I A R B R R SR OB - 4
— K HPINET A5 - (EHARRAEH 6 SRR 12K - FEHUSE R 20% » ARG
FEF—iRpf] - SRR T —4F - REBEARE (LLKSEAL) -

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

AABCHWTHITEE 1 - E ~ F 352 ABFI AC F¥HEL » {518 EF // BC - # AAEF #1 AERC HyEiTE
fHSE » 3K AEFC BYTIHE -

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

ax [x] TR x W RBB - Ep g r BIES K TFARE/ME ¢
[p+q:|+{q+rjr+[r+}?]
r P q

Let n=999...999. How many ‘9’s are there in the decimal representation of n’?
%_}

2007 digits
% n =999...§99 o DIHHERIZEOR ' I BT 9 AEHBE R ?
2007

Let x, y be nonnegative integers such that x+2y is a multiple of 5, x+ y is a multiple of 3 and
2x+ y =99. Find the minimum possible value of 7x+5y.

i oxcy BIFERE - 15 x+2y B SHMEE - x+y B 3 E8 B 2x+y299 - K
Tx+5y W/ NATHE(HE -



10.

11.

12.

13.

14.

15:

16.

17.

The three-digit number abe consists of three non-zero digits. The sum of the other five three-digit
numbers formed by rearranging a, b, ¢ is 2017, Find abc.

=¥ abc A={EFFFBFHE - FE a - b~ c EFHT - AIH T ERIER =B/
£ 2017 - 3R abe -

Find the sum of the greatest odd factor of each of the numbers 2007, 2008, ..., 4012.
3K 2007 ~ 2008 ~ --- ~ 4012 S AATRSBZ D -

Let 4, 4,, ..., 4, be 11 points on a straight line in order, where 4,4,, =56. Given that 4.4, <12
fori=1,2,...,9mmd 4,4, . 217 forj=1,2,..,8, find 4.4,.

BRA A A, BT EIEFRR 1185 Hih 44, =56 - DA i=1,2, .., 9%
H A44,<12 H¥j=1,2, .. 8%H 44,217 < 3K 4,4, -

In AABC, AB = J5,BC=1and AC = 2. I is the incentre of A4BC and the circumcircle of AIBC cuts
AR at P. Find BP.

FE AABCtHh + AB=~[5 ~ BC=1+A4C=2 - I 2 AABCEYPS.(» + H AIBCHISMEIEZ 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.
By cn x5 x REARY HEMZHWE 300 LI M £3R x+x ~ x,+x
x, + %, HI x, +x VB —E - 3K M AR/ ATRESHE -

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 AKX and PQ meet at M. Find the
length of AM.

ABCD 288 RE IMIESTE - 8¢ PE AB LHy—85 » (5 AP:PB=7:2 - L CEE ~
CB B4 AR IE S IEAE—EPUS—E - ¢ P BEF(BIRYUTREREIEACR E » 8 AD fH3ZH O -
CEF1 DBAZf% K » Tl AK 1 PO JIAZFA M » 3K AM PR -

ABCD is a rectangle with AB = 2 and BC = 1. A point P is randomly selected on CD. Find the
probability that Z4PH is the largest among the three interior angles of AP4B.

ABCDREE A HHH AB=2>BC=1- > CD FFEEHE 2L P - 3K ZAPBE APAR =%/
FE R R — BRI -

Let a, b, ¢ be positive integers such that ab+be—ca=0 and a—c=101. Find b.
Ha-b-cEBIFEE » Hoh ab+be—ca=0 [ a-c=101 - 35K b -

A bag contains 15 balls, marked with the 15 numbers 2°, 2', 2%, ..., 2" 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 @ and b. Find the
greatest possible value of d.

—E&EFhE 15 #EK - EfaRIEE 2° - 2"~ 2% ~ v 258 15 (RS - SHERREEAL O
EEtaRy » i HATRHERSRPEE M - & o BATERER LS8 - b B EERLE
HIF B ~ d B a F1 b B OB - 3R J BB AT HEE -
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Find the sum of all real roots of the equation 3tan® x+8tanx+3=0 intherange 0 <x <27 .

KA 3tan’ x+8tanx+3=0 FERH 0<x<2r AETEERZM -

For 0<x<1 and positive integer n, let fi(x)=|1-2x| and f,(x)=f,(f,,(x)) . How many
solutions are there to the equation f,(x)=x inthe range 0<x <17

2P O<x<] MIEEER n &% f,()=[1-2x| F £,(0)=Lf.(x) - BEHRE f,(x)=x
0<x<1 BEINAEZERE ?

Determine the number of ordered pairs (x, y) of positive integers satisfying the following equation:
K2 T AR IERSFEY (v ) BIEE -
x\[y + 33x =+2007x — 2007y +2007xy = 2007

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

BEDENGOIERBEI BB T AR - 1 H AT 4950 8k ?

Let § 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 5?7

i SEEEx -y -z EHEEH HRE 0sx<2 - 0sy<3 {1 0<z<4 RUELEE - THEE S5
B RER FIATES - SKEERER GRS S AR -

V' + 22+ 241+t =207 + 527 —4x +1

If x 1s positive, find the minimum value of

x
o Y 2x+l e =220 5 A L,
s B & "{x T T M
A bag contains 999 balls, marked with the 999 numbers %, -;—, -}g:, o Hi)ﬁ respectively. Each ball

15 either red or blue, and the number of red balls is a positive even number. Let § denote the product

of the numbers on all red balls. Find the sum of all possible values of .
- 1 .1 1 AR :
—ES oA 999 {EER « RIS L S S N Bl o IR {lEi% - FREEREREAL

GEE AN  HPRIERBE R IEES - 3% S BATAAR BB - K S FraeEfE
1 -

Find the minimum value of |sinx+cosx+tanx+cotx+secx+cscx| for any real number x.

EHAE B x » 3K |sinx+ cosx+tan x+cot x +secx +cscx | HYE/ME -
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