FENVEREHAIUFE
The Hong Kong Mathematical High Achievers Selection Contest

2002-2003
PREY: /)&
Time allowed: 2 bours
WERBE - s ANHTERPEE

Express the answers in terms of T, if necessary.
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Wniter the answers on spaces provided on the answer sheet -
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Kam-chung uses 3 sheets of paper per day and Sze-hang uses 5 sheets of paper
per day. They go to purchase a batch of 20 sheets of paper on the day they
discover that there are not enough sheets for the next day. If Kam-chung and
Sze-hang go to purchase together on the first day, on which day will they next to
go to purchase together?

Ehff#a-b-c-d-e Bl atb=3 1 b+c=61¢c+d=9 d+e~=-T E
eta=5Ka-~b-~c-d-~e-

Five numbers a, b, ¢, d, e satisfya+ b=3,b+ ¢=6,c+d=9,d+e¢e=Tand e +
a=5Finda,b, c,d, e

2003125

2003125% —(2003124)(2003126)
2003125

2003125% —(2003124)2003126)
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Evaluate

3k 40 {7 B== 20032 00320 03200 32003 20032 00320 03200 32003 [RLL 9 A4
BEEY -

Find the remainder when the 40-digit number 20032 00320 03200 32003 20032
00320 03200 32003 15 divided by 9.



5. 3K 18“ AYELI B -
Find the unit digit of the number 18%,

6. # EFFFHRERR

1#2 =44 -
I#4 =36~
T#5 =26
12#10 =6+ R
4#9 =24
K 6 #B8aY{E -
The symbol “#” is defined as
1l #2 =44,
3#4 =36
TH#HS =26,
12#10 =6, and
449 =24
Find the value of 6 # 8,

7. TIHRERKALSREFNEBEER? B THE
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Which of the shapes can be put together to make the
shaded area? Wirite down all possible combinations. In
each combination each shape can only be used once.
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8. URFE WP F R AABC B ADEF R2F =AM 3K F Fraay= e
b
F is a point mn the followmg graph such that ABC and DEF are two congruent
tnangles.  Find all possible coordinates of F.

9. THPHkARELESE=AF"?
How many isosceles mangles can be found in the following figure?
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A solid cube has edges of length 1 umt. The collecuon of points precisely 1
umt away from the surface of the cube encloses a solid shape. Find the volume
of the solid shape m terms of ®.

T —fH RV IE AT ¢ iR/ aVEGEAYEWRE 3.5 FGRA K
X BYIE S AT -

The following figure shows a set of overlapping squares, If the area of the
smallest square is 3.5 square units, find the area of the largest square.

3K 1 Z 100000000 fE]ATH SRETBEEATRFD « (B0 123 5 1+2+3)
Find the sum of all the digits in all the mtegers from 1 10 100000000.(e.g. 123 —

1+2+3)

EPRIEERENH AR NEE=AF - 1L TRE=AEERST IR
8 B 18 THEAL - SR AN -

A trapeaum 15 divided into four mangles by its diagonals as shown in the
diagram.  The top and bottom mangles have areas 8 and 18 square wmts
respectively. Find the area of the trapezum,
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14. B M B K FBIRERF 4BCD = CB B CD +

A

BUEL - MREFEEATZACMK BIE IR - K
LMAK =

In the figure, M and K are points on CB and CD
respectively of the square ABCD.  If the penmeter of the
square equals two times the perimeter of ACMK, find

ZMAK.



15. THEGMEEERE—IIigETRAAEHRIEER - RIS -
Four of the following figures are different views of the same solid. Find these

four figures.

A B C
D E F
G H I




16. Bl=—IESZ 8 P~ QRS 5|2 4B~ AD~ GH ~ GF #%; » 5k PR
B SQ REEA -
The figure shows a cube. P, 0, Rand S are midpoints of the edges 4B, AD, GH
and GF respectively. Find the acute angle between PR and SQ.

17. Hig EEOESERERSE — ARG ER e BEERES ReE
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ey AE T ] -
Four wounded soldiers have to cross a damaged bridge at night to escape from
enemy fire. The bridge can only take two soldiers at a time; when two soldiers
cross together, they have to travel at the speed of the slower member. The four
soldiers have only one torch between them: to cross safely the torch has to go
across each time. If the four soldiers individually take 1, 2, 4 and 6 minutes to
cross the bridge, find the minimum time needed for all four to cross safely.

EREFSE End of Part A
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fESEREARRREA S R R SR AR L0911 -
Answer the following questions completely on the spaces provided in the answer sheet.

18. C, B2—ELL 0 BREL ~ r HFENE - EH CHEES—RELER R 8y
BC, -5 4 BC,A RCHA—E T4 8 04 EBY—8HF 04 x 04"
=7 - BBEM 44 TKBR4R-r)-

A circle C, with centre O and radius r lies inside another circle C, with radius
R. A4 is a point lying inside C, and outside C,. 4" is a point on OA
satisfying 04 x 04" =", Explain why 44" cannot exceed 4( R — r).

19. 14 F—{EFENE  Ef=EEFHRELEN =ERFHRIEIEEES
C » B7E 10011 200 AL 5 —ER 2E EH VS (R /ARSI ATRTE -
The number 144 enjoys an interesting property, namely, the sum of its three
digits multiplied by the product of its three digits yields the number itself. Find
another number between 100 and 200 which emjoys the same property. You

must explain your workings.



20. THI=EEGFREMERENEERER O EIREMIER - FEASIIES R

PSRBT T AR » ORI 58 SR EREEE - SKEEGHREE
EE DO EEMRE - (FOAR TEEAE -
The following three square tile pattems consist of black and white tiles. A
larger square pattern is bult in similar way and consists of 58 black tiles. Find
the number of white tiles in that square pattern You should provide a detaled
solution.

2 5R5E BEnd of Part B





