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Suggested Sketch of Solutions
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X+ Y+ 2+ 23Xy +2,[yz +24/2x = 9+ 24/3 + 24/5 + 24/15 PR [FII R (Bl A e A

L AR -

Square both sides of \/7 +2(1+ \/5)(1+ \/5_ =Jx + \/V+ Jz to get

X+y+2Z+ 2\/x_y + Zﬁ +24/2x =9+ 243 + 245 + 24/15. Compare coefficients and solving

respective equations to get the answer.

2. [2014
EHX:@?J?ESX_F]_:\/E o;{%g?%@jﬂjpﬁggxz+6X_10:o o
From x:\/i_1 it is obtained that 3x+1=+/11. Square both sides to get
9x*+6x-10=0.

3. g

6N (19,322, (L2, 21, WD

There are six solutions: (1, 3), (3, 1), (2, 2), (1, 2), (2, 1), (1, 1).
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0.79

b =17

a=17-2=15

c=17+2=19
a+C=15+19=0.79(¥fE% = /| §ff)

b=17

a=17-2=15
c=17+2=19
a+c=15+19=0.79(2d.p.)

k-

(V32 -+18) = 3223218 +18

=50-2+/32x18
=50-24/64 x9

=50-2x8x%x3
=2

(Method 1)

(V32 -+18) = 3223218 +18

=50-2+/32x18
—50-2+/64x9
=50-2x8x3
=2
R
priE=
ABCD (Ve : PQRC f = iAdi
=32:18
=16:9
fr o
DC:RC=4:3 ¥ DC:DR=4:1
Bl

RSTD i AL ABCD 171y 1/16 -



(Method 2)
From the ratio
Area of ABCD : Area of PQRC
=32:18
=16:9
we know
DC:RC=4:3andDC:DR=4:1
therefore
Area of RSTD is 1/16 of Area of ABCD

6. D
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The vertices are renamed below to show the matching.

- PR IR~ [ I 519 -

At each stage, 5/9 of the white portion in the previous stage remains unshaded.
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23 44" 46%+..+303=2%.134+2%.2842%.38 4 4 2%.153
=22 +2°+3° +...+15°%)
— 115200
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s=5v+5u
s=7v-Tu

i IV S =35 < B R R 35 R SRR et -
u

Let the distance between A and B be s.  Let the speed of the ship in still water be v per day and
the speed of the water flow be u per day.

s=5v+5u
Then
s=7v-Tu

By eliminating v, we get S 35. Therefore, it takes 35 days for wood floating from the A to B.
u

32 =442

7t AB LI O < S5 AO = 0B =6 - jfif§ OC - [} OC =6 - OD = 0B~ DB~ ] OD = 6 -
4=2 | CD =6 -22 =32 =442 -

Add O to be the center of circleon AB. ThenAO=0B=6. JoinOC,0OC=6. OD=0B-

DB,ie.OD=6-4=2. Then CD=+6%-2%=432=42.

@w%*51I%=“”Wﬁ’*th SRR )y KR NPT R M
x_11 . x+y 36 ey y _25
y 25 y 25 X+y 36




12.

13.

14.

Begin with the equation L+L =u, where x is the number of male voters and y is the
11 125 12
number of female voters, it can be computed that 5=E,and ﬂzﬁ. Thus, Lzé.
y 25 y 25 X+y 36
4007
2004
1 - , n-1
Hiha,,, =——+a, ° (EEp ]l EEEa, = +1 -
= 00s T R B & =500
Since a,,; =i+an, it can be observed that a, = N2 11 in general.
2004 2004
§Z§I’r 8,8, 8,8, 10, 10, 10, 10, 10, 18 2%@%1?{[@?%(# ’ ’?I”T,l‘lfﬁ—kj@ZQ@flfJFl‘ﬁi@ﬁ’J‘ £h 18 -
Y Rl £ 19 0 PRy 9, _, _, 10,10, _, _, _,19-

TS 10 fﬁ'@ﬁ[f’ﬁ”ﬂ 100 » {54 8 PR RAYAIRL 52 2 $5 il kL 8% [N

et b= [ S BT D Q < P <
The integers 8, 8, 8, 8, 10, 10, 10, 10, 10, 18 satisfy the requirements. Therefore, the answer is
at least 18. If the largest number were 19, then the collection becomes 9, , , , 10,10, , ,
_,19. The mean is 10 means that the sum of all integers is 100. The sum of the six missing

values is 52, and the mean of the six missing values is 8%. Thus, at least one of the missing

values is less than 9, which is a contradiction.

324

MR8 a, =8a, +13a, » a, =200=5a, +8a, - NI 8 i a EIfJfoﬁEKT’ a, PV R
Mkl 32,24,16 & 8- F1= f[ﬁ@ﬁ;ﬁj—ﬁ a, <a, °

fNiF=> a, =8 K a,=20 -

It can be calculated that a; =8a, +13a, and a, =200=>5a, +8a,. Thus, 8 is a factor of a, .
The only possible values of a, are 32, 24, 16 and 8. The first three values will lead to a, < a, .
Thus, a, =8 and a, =20.
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PR KT AB S o C DR C

R D’ 53R - ACBC K~ 14T r c
CC’=AB
DD’=CC’=AB

=31 AB=BD,DD’=BD =BD’.

BDD’ £~ I = £

«4DBD’=60° ® ZABD = 30° A
Explanation: Reflect the figure about AB. Join

C, D to their images C’and D’. ACBC’ is a

square; CC’ = AB.

DD’=CC’=AB.

Given AB =BD, DD’=BD =BD’. BDD’ is an D c
equilateral triangle.

«DBD’ = 60° and ZABD = 30°.

R L = E| AABX = ADEX ® | o (PYEL ABCD v A == BCDE prf At
+ AR )

[flE - ABCY = AEFY T [AfI[RIfVEA 5 i) ACDZ % AAFZ [ fIFIFUE A - =
ab=(a+a")(b+h"),b"c"=(b+Db')(c+c'),a"c=(a+a’)(c+c") -

3Y- 9 c i abc=ab'c+a’b'c+a’b'c+ab’c -
;-{‘3]5‘3: 3 a 4 ab'"c"=abc+abc'+ab'c+ab'c' -
;{fj’%} 3p" H a''b"c=ab"c+ab"'c"+a'b"c+a'b"'c" o
yi=1 ﬁ AT 0=a'b'c+a'b"c+a'"b'c+abc'+ab'c+ab'c+ab"c'+a'b ' c'+a’'b''c"”
fliF=> fHa'b'c=0 - [l c EH0- Al a'=0 fy b'=0 - ﬁf!ﬁpu;%i_ﬂf‘ﬂﬁ{‘[ﬁ?lﬁ , %*Fﬂlfﬁt"[
AD - BE ~ CF {14t~ R

(391 » == A e

abca"b"c"=(a+a')(b+b")(c+c')(a"+a')(b"+b")(c"+c") > abca"b"c" ¥ a~b'~c E -
(it fift 3 EH5 0 -

fiF=» a'=b'=c'=0 |ijf AD ~ BE ~ CF 447 Eﬁ )

Explanation: Note that AABX and ADEX have the same area,
because together with BCDX each occupies a half of the hexagon.
Similarly, ABCY and AEFY have the same area, ACDZ and AAFZ
have the same area. Hence
ab=(a+a")(b+b"),b"c"'=(b+b")(c+c'),a"c=(a+a')(c+c").
Multiply c to the first throughout to get abc =a'b'c+a'b"'c+a""b'c+a"'b"c.

Multiply a to the second throughout to get ab''c''= abc + abc'+ab'c +ab'c'.

Multiply b to the third throughout to get a'"b''c = ab"c'+ab''c"+a'b"'c'+a'b"'c"".

Add up the three to obtain0 =a'b'c+a'b"'c+a'"b'c+abc'+ab'c + ab'c'+ab"c'+a'b"'c'+a'b"'c".

-6-



17.

18.

In particular, a'b'c =0, but c cannot be zero, hence a'=0 or b'=0. In either case, that
means AD, BE, CF are concurrent.

(Alternatively, we can multiply the three to obtain
abca"b"c"'=(a+a')(b+b’)(c+c')(a"+a")(b"'+b")(c"'+c') >abca'b"c" if oneof a',b',c' is
positive.

Therefore, a'=b'=c'=0and AD, BE , CF are concurrent.

1

3
R LSS MR SR ABCDHERG K~ HINEh i o P oiihi= P8l ACHF puiz

= v = 3 1
24542 o RS -
Explanation: We may assume ABCDHEFG is a unit cube. One way is to compute directly the
volume of the regular tetrahedron ACHF with all sides having length V2. Itturns out to be

1

equal to =.

q 3
Pl BEPRERAY R fg}{fjf—]" ﬂj‘ﬁr’?;{[’%%' IP4{E== CHGF ﬁl[ﬁJEﬁJD“IEw‘ﬁE » [+ ACHF A /Y o

PR FIFOD TR A — RS 1 e £ A2 fi & P o e

1

3

A much quicker way is to observe that four pieces, each identical to CHGF ( a tetrahedron of
some special shape), together with ACHF, make up the cube. These four pieces combine

ACHF [iofi =1~ (%)(1)(2) =

together to form a pyramid with height 1 and square base of sides having length V2. Hence
1

Volume of ACHF =1—(%)(1)(2) =

334,336, 338

HIFS 4 x 6x8 FIfMRL271 0x2x4,2x4x6,6x8x0,8x0x2fUfi it £L 2> A7 5]
~ (PR A RL 2 « (91 =27 4 =64 Tl |5~ [ PBEFIE 1ARL 3 o e i o [NEG 33°
FUFT L 35y 34° Ut it RL 39 » ARl | BT ff PR PP RL3

The last digital of the first even integer must be 4, because 4 x 6 x 8 ends with 2, while none of
O0x2x4,2x4%x6,6x8x0,8x0x2endswith2. The first digit must be 3, because 3° = 27,
while 4° =64 . The second digit must be 3, because 33° begins with 35, while 34° begins with
39.




