1.

FEXNVFUPRAZUE

The Hong Kong Mathematical High Achievers Selection Contest
2001-2002
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[Ans. 6 cm? TN\ REESRESE AL TS EERET
FTREIER S SRRV SRR FUE/\EEISRETE
TR R — o

Bisect the octahedron into two pyramids with square bases. The base area
i5 half of the cross section of the cube. The altitude of each of the pyramids is
half of the length of the cube. The volume of the octahedron 1s therefore 1/6 of
the volume of the cube.

Ans. 7.5 cm? PA5 EG fGUETE S R E =S - BR AZ = DG » il
=B FEG PYHERETTINENY BECC ERAY—F » HHEH » B—E=
BFEERERIFTIEAY—S » Bl EFGH BIEREFFIVFTINER
f—4p o

The quadrilateral can be divided into two triangles by the segment G,
which is to A2 and 5C because A5 = DI, Area of triangle 75 is half of the
area of parallelogram B£CC. Similarly, the other triangle is also half of the
remaining parallelogram. The area of EFCGH is therefore half of that of the
original parallelogram.

Ans. 3,4, 5 ERESHE (DB EFEAC BB (2)B 75 CA FofEl

+ +
(1)+AD= 232 =55+ f@) +AD= 250 —3=2.5+ {] 25 <x <555 4§
Mt x=3 B4 B 5o

The limiting cases are (1) when 5 is on AC and (2) 5 15 on C4 produced.

+ -
For (1), AD= % = 5.5; For (2), AD= % -3=2525<x<35x=

Jord orh.



Ans. 153] BB 226, B 232216 FLl O B A BAEDHY 60 B x <
4F1 #*<6d-F7pl O B A FUE—ER 5-ZEBFEEFAL10A E 153

x3 2216 for =x =6, therefore [ and A must be both <=6;x* <64 for =x
< 4 , therefore one of [ and A must be 5. By trial and error, 1 0 A must be 153.

[Ans. 6] FERERMES 4 om BYE8 % 4om 5 1 B » EiK

960
B =7 FHHEf =60 FHEM-60=1x60=2x30=3x20=4x15=

5x12=6x10 + FiLi35 6 {EAFEHAR o

As the length and width are multiples of 4 cm, let 4 cm be 1 unit.  The area

960 : :
ol gq. units =60 sq. umits. 60=1x60=2x30=3 x20=4 x15=5x 12

=6 x 10, Therefore there are 6 different shapes.

EE s —(Eesy » s + By = wa Fol £8H

EBMATAIR 66,98 B 110« gt » BisRAE =137 o

Since there is only one even number and we must have odd + odd = even.
Hence, sums of any two odd numbers are 66, 98 and 110 . So, the required sum

o 66+9§+11ﬂ _137.

Ans. 9 VEER] TxT=49 s TXTxT=343 » TxTxTxT=2401 ¢ &

RIEEAYE R85 7,9,3,1,7,9,3,1,... o IS 2002 -4 FYRRSIES 2 »
Ak 702 gy e 72 RY{ERIBerER » B 9 o

Consider 7Tx7=49, TxT=x7=343, TxTx7x7=2401. Looking at
the unit digits we get a sequence 7,9,3,1,7.9.3,1, ... Thus, 2002+4 hasa
remainder of 2. Thus, the unit digit of 7292 js the same as that of 72, i.e. 9.

Ans. 19 ERES R abe v BI|H g {EEE acb » bac » beca » cab Frcbae
Ell » 4218=222x(a+&+c) » Itk » a+b+c=4218+222=19

Suppose the number is abc. Re-arranging to get abe, ach, bac, bea, cab,
cba. So, 4218=222x{(a+b+c), a+b+c=4218+222=19.
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Ans. 6:1 Hit BD:DC=1:2+ il AFRDHR :AFDCHE = 1:2 0
s AFBD HRE 1 P AEM BIAFBD B ERAFECEHEZHIZ LT AR
ik 3 T HER - BFtAFRC R AABF SIHBERYE BF Tl EC:EA=1:2+F7
LIAABF HIRE 6 o HEfL « BEAFBD Ll FD BIERAAEBF LLAF BE
FFEHERYE » AF: FD=AABF Hff :AFEDHEffE=6:1¢

Since BED:DC = 1:2, then, area AFED :area AFDC =1:2 also. Let the
area of A FED be 1 sq. unit, then the area of A FDC is 2 sq. units, and the area
of AFBC is 3 sq. units. AFBC and AABF share the same baze BF, and
EC:EA=1:2. Thus, area of AAEF 15 6 sq. units.  Finally, if AABF uses AF

as base, and A FED uses FD as base, then they share the same height. AreaA
ABF : areaAFED=6:1; hence, AF: FD=6: 1.

Ans. $650) 20 BR/NEFRMITITAHER 18 SR/NETEM - Fifh 18 \EE
+3 BRAR HE 9150 1] TAER +2 BRAR HE 4100 o BRILR¥A
HAJAEERAARHEE 86500

20 children at discount rate 1s equivalent to 18 children at regular rate.
Thus, 18 children + 3 adults cost 9150, and 7 children + 2 adults cost 4100.
Solving the simultaneous equations to get 650 as the cost for an adult.

lAns. 7 sq. units] EFAABC B AFCE » FESHERIEMBC =CE) &
B 2CA=CF» fil AFCE BYE2 A ABC BYSHYRGS « It » AFCE Hf =
2x AABC [Hff - B » T3 AADF & ABDE BYHETH °

Consider only AABC and AFCE. Their bases have the same length
(BC = CE). Since 2CA = CF, the height of AFCE is twice that of AABC.
Thus, area AFCE= 2xarea AABC. Similar for AADF and ABDE.

Ans. 6600m| X §0Y BYSIEE7#8HHE 30m « FiLIE Z B2 X BRE Y
TR X 600m o RS Y BE Zo A Y 1 Z IEERM A S TT
600m o FHpY Y HYZIEREF T3 130m » §7 Z S5 sfHY2E R 300-130 » FI&
5338 170m o FRY X F1 Z BB 20 7348 " 2R KHE—E] » TR 4t
EES 4 160+170=330m » KB R 33020 = 6600m o
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The difference of speed of X and Y is 30m/min. Thus, Y was 600m behind
X when Z met X. After 2 more minutes Y met Z. They walked for 600m in 2
minutes. Since the speed of Y is 130m/min, it means that the speed of Z is
300 - 130 = 170m/min. X and Z combined have a “speed” of 160 + 170 = 330
m/min and they completed the perimeter in 20 minutes. Thus the perimeter is
33020 = 6600,

1 x* 1 1
Ans, — = = ,
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45 "
"= L9 » EF @28 AC BYHES O &5 EF :BE AC - BESHHAY »
MI::‘E HMC [+ 'E-I:Ijzi:E ] AG':E EG:E ﬂﬁiEF:E a
A0 12 4 2 8 4

By symmetry, EF passes through the midpoint O of AC and 15 perpendicular

to AC. Clearly, A AOE ~ A ABC. %=E=E, A =E,
A0 12 4 2
.E’r:I':E Thus EF=E.
8 4

Ans. 33334| 11111 F1 3 & B 1111122222 BY & & - #r [ »
1111122222=73333333334

1111122222 has factors 11111 and 3. Hence,
1111122222 = 3333333334

Ans. 24 £ADC =/C=/B+/BAD o H
LB=/BAD » B Pl £C=2/B o B &H o

LA+ ZB+2LC=63+32LB=180° o H LI »

ZB=139° , ZC=178° ° i1} /\

ZDAC =1B0°-2-C=24° o . G F
CADC =2 C=/8B+/BAD . Since

LB=4ZBAD , s0o ZLC=2ZB . Moreover,

LA+ LB+ 0 =63"4+328=180" . S0,

LB=39", ZCU=T8". ZLDAC =180"-2.2C=24", 8 E



17. [Ans. 447 BEADEF + LDFE =180°—2x34°=112° s Ll LAFG =68° o [
HEEGE » BPTRS%] £4ACGF =68 « fiffjth + LA=44° o

Consider triangle DEF, ZDFFE =180°-2x34°=112°, 80 ZSAFC = 68°.
Similarly, £AGF =68°. S0, £A4=44°

PartB (Z 8F) _
L SE R R R R A BB AT O

Answer the following questions completely on the spaces provided in the answer sheet.

18. |Ans. 9.6 cm? T ADEF, H DE = DF 1
5] LE=SF+ ZD=180°-2 x63°=54°. EHE
AC=DF Fi ZACB+ ZEDF=90°+ ffij ZBAC A(F)
+ ZDFE = 180° s AABC Fll ADEF §ESHHHE,
—EE&E=EF BC=BD=8 B CE=DE =
4 FLFMVEA=AFERE 16 cm’ ItE=
£ ARC BVEHRE 16 - 6.4=9.6 cm

In ADEF, DE = DF implies £E=2F, £ D=180° -2 %63°=54° Since
AC = DF and £ACE + ZEDF = 90°, and £BAC + £ DFE = 180°, AARC and
A DEF can be combined to form a right-angled triangle. 2O =E5D=8 and CF
= DE =4, Thus, the area of the new right-angled friangle iz 16 ¢cm?, and the
area of triangle A58 is 16 — 6.4 = 9.6 cm?.

E

B C(D)

19. lAns. (b) 11 em| ZHERE 1 om VE=FFERE
x+ Bl 2em~3em~4cm B Scem BEERVE=H
FEE#E TR 4x~ 9%~ 16x & 25x- Al » BEWRE
(4x3+9x4+16x3+25x)xx=121x « BRI TFE=E
AiEEE 1llcme

Let the area of the equilateral triangle with side 1 em
be x, then the areas of equilateral inangles with side 2 cm,
3 cem, 4 cm and 5 cm are 4x, 9%, 16x, and 25x respectively. The total area is
{ 4x349x4+16x3425x)xx=121x . So, the new equilateral triangle
should have side 11 cm.

2. (@) FEEB
Not passing through B:

EREEC HiEED
If D comes after C, we have




ASC3D=D A, ASC3DSE=A
A=2C=2D=2E=2F—=A

FHGEE CHr BiEgw Fr BRHEBRRNERNE—& - AT
@+3+1)x4=28 AEIESHHEREEA? C2A)-

If F comes after C, the number 15 the same. So, there are (343+1)x4 =28
different paths. (The last one is the case A = C—= A).

(b) iEiE B 2
Passing through B:

S48 C » FIEE] BRYESE

Going from C directly to B, the paths are
A2C>B=>(DorEorF) =2 A,
A2 C2B2 (D2 EorE2DorE2ForF—= E) = A,
A2C=>2B2>(D2E=2>FuaF2>E=>D)=> A

A 9 B FRESRE °

There are 9 different choices.

o C » BRIBRMIRET R B fViERER *

Also, going from C through other points to B, the paths are
A2C=2D=2>B=2(EorF) = A,
A2 C2F2B-=2 (DorE)—> A,
A2C2D2B2(E>FoarF2E)2A,
A2 C2F>2B2(E2>DoD=2E) =2 A,
A22C2D232E»B=2F2>A
A2 C->F2E-2>B->D=2A

FE 10 FEFFIRRESES o #ILHEE 429 +10) = T6 F[FRTEEER ©

There are 10 more choices. The total is thus 4 = (9+10)=T76.



