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ANSWER: 2 minutes later

EXPLANATION: From start to the first encounter Keung and Wai together cover half of the
circle. From the first encounter to the second encounter Keung and Wai together cover a full
circle. If the first encounter occurs at 1 minute after start, the second encounter would occur at
2 minutes later (after the first encounter).

[Alternatively one can do some calculation. Suppose Keung and Wai start from A, B with
uniform speeds u,v respectively (with the appropriate unit omitted). Let they meet the first

time at C after 1 minute and the second time at D after t minutes later. Then u+v=7R and
ut+vt=27R where R is the radius of the circular track. Hence t=2.]
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ANSWER: 64 cm’

EXPLANATION: The quadrilaterals can be considered as 4 triangles with same base length 2

cm and heights EK, EL, EM and EN, which are perpendiculars from E to the sides of the
square. Combined area of the quadrilaterals

:%-Z(EK+ EL+EM + EN)

=KM + LN
=2x AB

AB = 8 cm and the area of the square = 64 cm?
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ANSWER: 74°

EXPLANATION:

148° = /GEH + ZGHE (ext. Z of A)

so ZGHE = 88° and hence #BHF = 88° (\Vert. Opp. £s) and thus ZCFE = 148°(ext. £ of A).
Now, as ACDF and AEDF are congruent, x = 74°,
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ANSWER: 25
EXPLANATION:
By Pythagoras Theorem, 5° = BC? —~CE? = (CD + AB)’ —(CD — AB —1); thus

25=CD?+2AB-CD+ AB* -CD? +2AB-CD+2CD - AB* -2AB-1. Hence,
4AB-CD +2CD-2AB-1=25=(2AB+1)(2CD -1).
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|51l > 582 =BC? —~CE? =(CD + AB)* —(CD - AB-1) ; /')
25=CD?+2AB-CD+AB’ -CD? +2AB-CD +2CD - AB* -2AB-1.
flij=> 4AB-CD +2CD - 2AB -1=25=(2AB +1)2CD -1).
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ANSWER: > L

EXPLANATION: Let the length of the six edges be a,a’,b,b’,c,c’ where a,a’ are that of
opposite edges, likewise with b,b" and c,c’. Hence (a+b+c)+(a"+b'+c’)=L. But
a+b+c=a"+b+c'=a"+b'+c=a+b'+c"=p where p isthe perimeter of each face, so

(@+b+c)+(a"+b"+c’)=2p. Therefore, p:%L.
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ANSWER: The two integers are 21 and 24.

EXPLANATION: Let the two integers be a and b.

Since 168 = 2°x3x7, so a = 2Xx3x7* and b = 2x3°x7"

where X, Y, z, d, e, and f are integers such that 0< x,d < 3,0<y,e<land 0<z,f< 1.

Now as a + b = 45, we have 2*x3Yx7” + 2x3°x7" = 45.

From this, we know that only one of a and b is even, without loss of generality, we have x = 3
and d = 0. Similarly, as 45 is divisible by 3,y =e = 1. By then, it is clear thatz=0and f = 1.
Therefore, the two integers are 2°x3 = 24 and 2°x7 = 21.
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ANSWER: - 10
EXPLANATION: Since(n-1)a, =a, +a, +---a,,, then
-1
., = e (n-1)a, +a, =a,. Thus, a,= 20+a, Hence, a, =-10.
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ANSWER: ?

EXPLANATION: Extend CD to the last lattice point at the corner F and form two similar
triangles AAEC ~ABEF. AB=+/3+4° =5 and AE:EB=4:3. Thus,
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ANSWER: 4

EXPLANATION: The sum of the first five numbers is 35, and the sum of the last five numbers
is 50. The sum of all nine numbers is 81. Thus the fifth number must be 50+35-81=4.
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ANSWER: 177

EXPLANATION: Since a” must be divisible by 7and 72 but not any higher powers, the
largest b is 2. Hence, 5°7% =30625"' =175% and the smallest a+b is177.
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ANSWER:13

EXPLANATION: Let the number of this group of workmen be x.

Thenxy + 12 =8(x-1) + 7, so that xy + 12 = 8x — 1 and hence 13 = (8 — y)x. The only
possible case is8 —y =1 and x = 13.
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ANSWER: Q——J
2005

EXPLANATION: Since AC — BC = 2005 — 2004 = 1
AC? —BC?= (AC + BC)(AC - BC)
= (2005 + 2004)(2005 — 2004) = 2005 + 2004 = AB?
We have AC?=AB*+BC? .., ZB=90°
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SiInA = @ and cosC = % , S0 SinAxcosC =
2005 2005



13.

14.
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iR (1S AC — BC = 2005 - 2004 = 1
AC? —BC?= (AC + BC)(AC - BC)
= (2005 + 2004)(2005 — 2004) = 2005 + 2004 = AB?
HL AC?=AB?+BC? [ #B=090°
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ANSWER:  The Church clock is 2 minutes slower than the home clock.

The school hall clock is 1 minutes slower than the home clock.
EXPLANATION: Comparing the times shown at the home clock, the time Ming used in
traveling was 66 minutes, i.e., he used 33 minutes to walk to school. Therefore, the school hall
clock is 1 minutes slower than the home clock. On the other hand, by comparing the times
shown in the Church clock, the time used in traveling from Church to school was 11 minutes,
so that the Church clock is 2 minutes slower than the home clock.
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ANSWER: 7

EXPLANATION: From 1 to 9 there are 9 digits. From 10 to 99 there are 2 x 90 = 180 digits.
From 100 to 999 there are 3 x 900 = 2700 digits. Since 2005 lies between 9 + 180 = 189 and 9
+ 180 + 2700 = 2889, we look for the 2005™ digit among the block formed by 3-digit numbers.
Note that 2005 = 9 + 180 + 3 x 605 + 1, so the 2005™ digit is the one next to 704, which is 7.
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15. Answer: 36 cm®
Net 1 will be folded to make a regular tetrahedron. The solid made from net 2 is equivalent to 3
regular tetrahedrons sharing two common faces, as shown in the following.

Further information and a dynamic model of this solid are available at
http://mathworld.wolfram.com/Boat.html
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16. ANSWER:9
EXPLANATION: As each digit of A is not greater than 9, so
a<9x 2005 =18045
S0 a is at most a five-digit integer.
By then, b <5x9 =45 and hencec <2 x 9 =18.
Now as 9 | A, we have also 9]a, 9/ b, and 9] c. But as ¢ < 18, ¢ can only be 9 or 18.
If c =18, b =99, which is impossible, so ¢ = 9.
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ANSWER : 4+/15 hours
EXPLANATION: The question can be represented by the following diagram :

B

Hong Kong is at the point A and the typhoon is at the point B. We first find the shortest
distance between Hong Kong and the path of the movement of the typhoon, which is AD
where ZADB = 90°. Now as ZABD = 30°, and AB = 220 km, we have AD = 110 km. Thus
wind strength at Hong Kong when the typhoon is at D is 12 — 110/20 = (level)6.5. Therefore,

the Observatory needs to hoist typhoon signals.
On the other hand, from 12 — x/20 = 4, we have x = 160, thus when the typhoon is 160 km

away from Hong Kong, a typhoon signal needs to be hoisted. AE and AC are drawn such that

AE = AC =160 km. DE = +AE? — AD? =30+/15 and hence CE = 60+/15 km. Therefore,
we have the time when the typhoon traveling from E to C is 604/15 /15 =4+/15 hours.
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18. EXPLANATION: Flatten out the four faces of the tetrahedron into a network on the plane
(see Figure 1), which, by what is given, actually forms a triangle with intercepts joining the
midpoints of each pair of corresponding sides (see Figure 2). The proof can now be completed,
using the Midpoint Intercept Theorem in plane geometry.
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