Hong Kong Mathematics Olympiad (2006 — 2007)
Final Event 1 (Group)
FHE2E T (2006 — 2007)

RIETE 1 (H1E)

ErRARR A, RN RIL, IR R R

Unless otherwise stated, all answers should be expressed in numerals in their simplest forms.

W, AEFD KA HBANIET . KITE ABCD KA tEfl 5 K5/ BCFE [
KELEBIAAE . = AB HIREEE W AL, 3K WM.

In Figure 1, AEFD is a unit square . The ratio of the length of the rectangle ABCD to its width is
equal to the ratio of the length of the rectangle BCFE to its width . If the length of AB is W units,
find the value of W.

lglg
Figure 1

TEARbR IR B x* +y? <10, Hrb o x Joy REER (xy) EH T A, kK T MME.

On the coordinate plane, there are T points (X, y) , where x and y are integers , satisfying
x* +y? <10 , find the value of T.

WP K P+2 ¥ EOMEE P(P+2)<2007 o #F S EFFA BRESRMFE P A,
K S HE.

Let P and P + 2 be both prime numbers satisfying P(P + 2)3 2007 . If S represents the sum of
all such possible values of P, find the value of S.
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4. DV 100,(20077% x 20067 )= ax10%, Hrtf 1<a<10 % k AL K Kk [fH.

It is known that log,,(2007%°% x 2006™" )= ax10* , where 1<a <10 and k is an integer . Find

the value of k.
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Hong Kong Mathematics Olympiad (2006 — 2007)
Final Event 2 (Group)
FHE2E T (2006 — 2007)

RIETE 2 (H1E)

ErRARR A, RN RIL, IR R R

Unless otherwise stated, all answers should be expressed in numerals in their simplest forms.
P R=1x2+2x2%+3x2% +---+10x 2", =k R MIfH.

If R=1x2+2x2%+3x2%+..-+10x2" | find the value of R.

FRA x A x23+\/3+\/3+ 3+3++/3 5 3K x [MH/MHES

If integer x satisfies x23+\/3+\/3+\/3+\/3+\/§ , find the minimum value of x.

g 146410000-12100
™w y = ’

12099 Ky M.

146410000 12100

Let
y 12099

, find the value of y .

AR B, R T(3,3) M E&E A O0,0). # A KiZlE Fi— fifdifs
ZAOT =45° J& AAOT mmAE Q MMV sss, kK Q MfH.

On the coordinate plane, a circle with centre T(3,3) passes through the origin O(0,0) . If A isa
point on the circle such that £ AOT =45° and the area of AAOT is Q square units, find the value
of Q.
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Final Event 3 (Group)
FHE2E T (2006 — 2007)

RIETE 3 (H1E)

ErRARR A, RN RIL, IR R R

Unless otherwise stated, all answers should be expressed in numerals in their simplest forms.

WE—, MN Z—FEZk, ZQON=a°. ZPOQ=b° ¢ ZPOM =c°. # b:a=2:1 J c:
b=3:1, Kk b M.

InFigure 1, MN isastraightline, ZQON =a°, ZPOQ=b° and ZPOM =c°. If b:a=2:1
and c:b=3:1, find the value of b.

M
Figure 1
LA \/—50 ! 1220 130, (150 - 50) x (150 - 120) (150 ~130) = 20130k 1230 <k
e k \
Hot= Rt HIMHE
1-k?
It is known that \/Wx(150—5o)x(150—120)><(150—130)=w . If
k :
t= , find the value of t.
1-k?
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g, —i i A SR, fERTEE 5secl5e JHKAE B M BEEALH 300, fEETHEE
5sec15° JE K% C . WM HEE A% 30° MAERIE 5secl5 WK, 2 FA D S E
Mo #& AE MIEEEZ x FH2K, Sk x MH.

In Figure 2, an ant runs ahead straightly for 5sec15° cm from point A to point B . It then turns
30° totherightand run 5sec15° cm topoint C. Again it repeatedly turns 30° to the right and run
5sec15° cm twice to reach the points D and E respectively . If the distance of AE is x cm, find
the value of x.

3
Figure 2

SHCH BN 4 KRH . BRSNS B 2 b, 25 1 4. R
(ERAIESY . BHEDE S HBRHEATHIFH I Z A5, K S (0.

An 4

There are 4 problems in a mathematics competition . The scores of each problem are allocated in
the following ways: 2 marks will be given for a correct answer, 1 mark will be deducted from a
wrong answer and 0 mark will be given for a blank answer . To ensure that 3 candidates will have
the same scores , there should be at least S candidates in the competition . Find the value of S.
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FHE2E T (2006 — 2007)
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ErRARR A, RN RIL, IR R R

Unless otherwise stated, all answers should be expressed in numerals in their simplest forms.

HHER x ki f 120 <x <150 o FpER I p/NE, FHEEHE 5 KL, WIR 2 ki #HEHE 6 K,
M4 5 k. 3K x BFH.

Let x be the number of candies satisfies the inequalities 120 < x <150 . 2 candies will be remained
if they are divided into groups of 5 candies each ; 5 candies will be remained if they are divided into
groups of 6 candies each . Find the value of x.

EAARRTIE b, 25 AR, 7) M B(8,14) WYHZ y=kx+c KO, 24 k Rl ¢ 29 E, HAZ

SralJE R C(5,5) K& D(12,10). #F R:%, KR HIMH.

On the coordinate plane, the points A(3, 7) and B(8, 14) are reflected about the line y =kx+c ,

where k and c are constants, their images are C(5,5) and D(12, 10) respectively . If R :5 ,
C

find the value of R .

O z=456533 J& 38, sk z AL

Giventhat z= \3/456533 is an integer , find the value of z.
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wmE—, AABC 2=/, AB=BC=20cm X tanABAC:g . 7 AABC [N E

k42 rem, K or (MH.

In Figure 1, AABC is an isosceles triangle, AB=BC =20cm and tan Z/BAC :% . If the length

of the radius of the inscribed circle of AABC is r cm, find the value of r.

B

_

Figure 1
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