Hong Kong Mathematics Olympiad (2007 —2008)
Final Event Sample (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
GABUED  FERATET AL ELIARY

1. Jk=y7+13-y7-13 » $ k thiE -
Let \/E=\/7+x/ﬁ—\/7—\/ﬁ,ﬁndthevalueofk. k=

2. AcBl- 0 ERIGEE (k3) TE xdha 45° LAk o Bl 2 _x+byt+ce=0
2 b=|1+b+c|> & d i -

d =
In Figure 1, the straight line /¢ passes though the point (%, 3) and makes an angle 45°
with the x-axis.
If the equation of ¢ isx+by+c=0andd=|1+b+c|, find the value of d .
/\'v l
(k. 3)
A
7 > x
Bl Figure 1
3. Fx—d ixX*—6x>+1lx+a OF;, £ g hiE o
If x—disafactor of x* — 6x* +11x + a, find the value of a . 4
o . a N
4. F cosx+s1nx=—g 3 t=tanx+cotx > F ¢t eniE o
t =
. a .
If cosx+sinx= —g and ¢=tanx + cotx, find the value of ¢.
FOR OFFICIAL USE
Score for Mult. factor for
x = Team No.
accuracy speed
Bonus Time
score
Total score Min. Sec.
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Hong Kong Mathematics Olympiad (2007 —2008)
Final Event 1 (Individual)

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

GAFUER 0 FRET EF R B -

2% A = 15xtan 44°xtan 45°xtan 46° » £ 4 g o

1.
Let A= 15xtan 44°xtan 45°xtan 46°, find the value of 4 .
n {2008
2. F® on &I E#HE 20082008--2008L5 st Ak A ?f{“,f o

Fn k)T BE B KB E e
n2008's

Let n be a positive integer and 20082008 --2008L5 is divisible by 4 .
If the least possible value of n 1s B, find the value of B .

3. e C BEBBREIG A -2+t 1=B> £C Hhig o

Given that there are C integers that satisfy the equation [x - 2|+ |x + 1| =B

find the value of C'.

AAETG o B (-C,0) 2E R y=x S I JD » KD SE o

2

4.
In the coordinate plane, the distance from the point (—C, 0) to the straight line y =x is|p =
JD , find the value of D .
FOR OFFICIAL USE
Score for Mult. factor for
X = Team No.
accuracy speed
Bonus Time
score

Total score
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Hong Kong Mathematics Olympiad (2007 —2008)
Final Event 2 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
GABUED  FERATET AL ELIARY

1

=T
¢ i P=|3/6 §ﬁ—— v R P o e =
1
Given that P = [3 6 x (31 ,E]-ZH , find the value of P .

2. FXabfrc AFEEb:(ate)=1:2 2 a:(b+tc)=1:P-
. a+b+c _
¥ Q= 0=

» F O i o
Let a, b and ¢ be real numbers with ratios b : (a+c)=1:2anda:(b+c)=1:P.

a+b+c

If Q= , find the value of 0.

3. % R=( \/§+\/§)Q+( ﬁ—ﬁjq o & R thig

R =
Q Q
LetRz( \/§+\/§j +( \/§—\/§) . Find the value of R .
4, K S=@—-RP+(x+5?  H¥ x S F B RS k) E o
Let S= (x — R)*> + (x + 5)?, where x is a real number. Find the minimum value of S . §=
FOR OFFICIAL USE
Score for Mult. factor for
X = Team No.
accuracy speed
Bonus Time
score
Total score Min. Sec.
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Hong Kong Mathematics Olympiad (2007 —2008)
Final Event 3 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
GABUED  FERATET AL ELIARY

1-43

1. & 4v 5 BESAR PHpx+qg=0- 8¢ p o g Ej 2hco

A=
F A=|pl+2lq| > F A4 HiE -
Given that 1- satisfies the equation x?> + px + g = 0, where p and ¢ are rational
numbers. If 4 = |p| + 2|q|, find the value of 4 .
2. Ui 2 Uy & 4 [k chefod 3t - Uy 5% 4 Blsp 2 Boxk U %
72 Bk B Boke iE R LB 2 B B

» & B thig o

, N 1
FB3e Biaf mﬂﬁf&{Go

Two bags U; and U, contain identical red and white balls. U; contains 4 red balls and 2
white balls. U, contains 2 red balls and B white balls. Take two balls out of each bag. If

the probability of all four balls are red is % , find the value of B.

3. B-d =B Ak I aflires o = BRI
5% _Bcem e
FIEFNLs R B4 Com> & C g o (B~ n=3)

Figure 1 is formed by three identical circles touching one

another, the radius of each circle is B cm. If the perimeter
of the shaded region is C cm, find the value of C.
(Take m = 3)

Bl - Figure 1

4. wme JC B piEaEEI D> £ D i o
Let D be the integer closest to JC , find the value of D . D=

FOR OFFICIAL USE

Score for Mult. factor for

X = Team No.
accuracy speed

Bonus
score

Time

Total score Min. Sec.
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Hong Kong Mathematics Olympiad (2007 — 2008)
Final Event 4 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.

GAFESER  BRATET AL PRI -

I eawx 2y i fd DR x+x+y=10 2 [[+x-y=10-
F P=x+y>» £ Peig - pP=
Given that x and y are real numbers such that |x| + x +y =10 and |y| + x —y = 10.
If P=x+y,find the value of P .

2. WwRl- cKHEHRAdA o RrES 0 B A
96mecm? o F%A RFlenXiip L 2Pcm 2+ Flehg ff 5
Qcm? > F Q ehig o (B~ n=3)

In Figure 1, the shaded area is formed by two concentric

circles and has area 967 cm?. If the two radii differ by 2P cm
and the large circle has area Q cm?, find the value of Q .

(Take w=3)

3. W R LB EHR P RO<S5200 A 2 s KR fE o
Let R be the largest integer such that RC < 52%°_ find the value of R . oo

4. Bl-oF1- BHFEE (R-—1)emet * 35 ABCD %2 - B %:¥ = 4 3) AEF
(E% F»uE %% BC% CD 1} thgk)o % AAEF 55 f##2(S-3) em?» £ S th|g=
B o
In Figure 2, there are a square ABCD with side length (R — 1) cm and an equilateral
triangle AEF. (E and F are points on BC and CD respectively) .
If the area of AAEFis (S—3)cm?, find the value of S'.
D A
F
C E B
Bl= Figure 2
FOR OFFICIAL USE
Score for Mult. factor for
X = Team No.
accuracy speed
Bonus Time
score
Total score Min. Sec.
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Hong Kong Mathematics Olympiad (2007 —2008)
Final Event Spare (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
FALELER 0 FRATET RE > LR

1. g28a04F LFF L dido .. .di 2 a=—+ bt fog ihid
4, d, 4, .
If all the positive factors of 28 are di, d>, ... ,dr and a =di+di+---+di,
1 2 n
find the value of a .
v aman LT
2. S Arx b p R BT 1 =aq° Fb=x+ = Fbehig-
+— 2 b=
X+2
Given that x is a negative real number that satisfy =a.
X+2
If b=x+ % find the value of b .
3. KoafeB A Ctaxtb=0 BB HEP <0 2 a-B=1-
fj"\ C E’ﬁl’_g"_ ° c=
Let o and B be the two roots of the equation x> + cx + b= 0, where c <0 and a. — B = 1.
Find the value of ¢ .
4. & d 5(196¢)% ",f 97 fr B ekl e o d ehiE o
Let d be the remainder of (196¢)*°*® divided by 97. Find the value of d . d=
FOR OFFICIAL USE
Score for Mult. factor for
x = Team No.
accuracy speed
Bonus Time
score
Total score Min. Sec.
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Hong Kong Mathematics Olympiad (2007 —2008)
Final Event Sample (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
RAEUER > PR RFTLE XTI A

1. 4cBl- » AEFD 8% 5 - H zenit > A) o £ 3 35 ABCD eh& B et & £ 2 3
BCFE cnE By  bldplF o F ABnE RE_WH = » L Wehig o W=
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 WV

A E B

Bl -
Figure 1

2. BRAETG FEE X+)P<100HY x 2 y L FEROBX )EF TR KT

R R

On the coordinate plane, there are T points (x, y), where x, y are integers, satisfying
x? +? < 10, find the value of T'.

3. WPZ2P+23L F#YHLPP+2)<2007 -
FSAPELEE RAFTHP DR R DE - S=
Let P and P + 2 be both prime numbers satisfying P(P + 2) <2007.
If S represents the sum of such possible values of P, find the value of S.

4. © 710g10(20072% x 2006207) = gx10¥ » H ¥ 1<a<10 % k & ¥ -
Fkenig o k=
It is known that log10(20072%%¢ x 2006%%°7) = ax10*, where 1 <a < 10
and £ is an integer. Find the value of .

FOR OFFICIAL USE
Score for Mult. factor for
X = Team No.

accuracy speed

Bonus .

Time
score
Total score Min. Sec.
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Hong Kong Mathematics Olympiad (2007 — 2008)
Final Event 1 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.

GAPUER o FRATEF AL DI AR o

1. ¢ T g =8 00,0)~ 4(12,2) 2 B(0,8)° AOAB 58 ¥ y=06 itk &
{8 APOR ° % AOAB 2 APQR & &3t g ff m T > H 2> fom g - m
Given that there are three points on the coordinate plane: O(0, 0), 4(12, 2) and B(0, 8) .
A reflection of AOAB along the straight line y = 6 creates APQOR. If the overlapped area

of AOAB and APQR is m square units, find the value of m .

4e@l- » ABCD E T 7w i#45> BA=3cm~BC=4cm % BD=437cm -

FAC=hcm > F h &g o h=
In Figure 1, ABCD is a parallelogram with B4 =3 cm, BC=4 cmand BD =37 cm.

If AC=hcm, find the value of /4.

ﬁ —
Figure 1

C

B

1
3. tAmxs yRziRFEAARSTRY 3+ @

X+ z=
1
y+—
z
Fox+ y+z EIE o
Given that x, y and z are positive integers and the fraction 7 can be written in the
1 .
form of 3+—1. Find the value of x+y+z.
X+
1
y+—
z
4. F A1 B A o AER S o Rip s ik
When 491 is divided by a two-digit integer, the remainder is 59.
Find this two-digit integer.
FOR OFFICIAL USE
Score for Mult. factor for
X = Team No.
accuracy speed
Bonus Time
score
Min. Sec.

Total score

C:\Users\85290\Dropbox\Data\My Web\Competitions\HKMO\HKMOFina\HKMO2008final.docx Final Events (Group)



Hong Kong Mathematics Olympiad (2007 —2008)
Final Event 2 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.

K{f?h%\i‘ﬂ]%ﬂg ’ g%}ﬁ%&i%g’j.fLi&ﬁgo

l. 4r®- BD~FC~GC% FE 3248 % z=a+b+tctd+te+f+g > fzeig o
In Figure 1, BD, FC, GC and FE are straight lines. 7=
Ifz=a+b+c+d+e+f+g,find the value of z .

Figure 1
2. F10+204364464+ 56465 4k Tk SR R KR hiE o
If R is the remainder of 16+ 26 + 36 + 46 + 56 + 6% divided by 7, find the value of R . R=
3. % 14! Eéﬁﬁi6k§“ﬁ%’?—."k%ﬁﬂx’ﬂ“\kﬁﬂﬁx"’\??ﬁﬁf)
If 14! is divisible by 6%, where k is an integer, find the largest possible value of & . k=
g . 1_ 1_ 1_7 S
4. &a‘&X‘yﬁ Z/%"ix+;—4’y+;—l % Z+;—§ov‘j\xyz g o
. 1 1 7 W=
Let x, y and z be real numbers that satisfy x + 3 =4,y +; =landz +;=§ .
Find the value of xyz .
FOR OFFICIAL USE
Score for Mult. factor for
X = Team No.
accuracy speed
Bonus Time
score
Total score Min. Sec.
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Hong Kong Mathematics Olympiad (2007 —2008)
Final Event 3 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
GAPUER o FRATEF AL DI AR o
. 4r@- " PORSE - BRIp e F2,> HY SAERRT ¥ TP L #EFlar s o
#RS=8cm ' RT=11cm 3 TP=kcm > ¥k ehig o k=
In Figure 1, PORS is a cyclic quadrilateral, where S is on the straight line R7 and 7P is
tangent to the circle. If RS =8 cm, RT= 11 cm and 7P = k cm, find the value of & .

T P
S
Bl -

Figure 1
Q

R

2. RBoP oBARKRAEN- Foa e FE e vBTREE Ry hiE o

The layout in Figure 2 can be used to fold a polyhedron. .
If this polyhedron has v vertices, find the value of v .

Figure 2

3. HEIAFHcx TLEANKE] R E N x ik Bl bldr [2]1=2[34]=3-
F [1.0088x100] &g -
For arbitrary real number x, define [x] to be the largest integer less than or equal to x. For
instance, [2] = 2 and [3.4] = 3. Find the value of [1.0083x100] .

4. FEAEM 1 32 30030 BELARY EN 4B A E N wwr £ERF
i@ rpEs > FraE e
When choosing, without replacement, 4 out of 30 labelled balls that are marked from 1
to 30, there are » combinations. Find the value of » .

FOR OFFICIAL USE
Score for Mult. factor for
X = Team No.

accuracy speed

Bonus .

Time
score
Total score Min. Sec.
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Hong Kong Mathematics Olympiad (2007 —2008)
Final Event 4 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.

GAFUER 0 FRET EF R B -

1. FI* Akt m B0 %4 Lo > 975 Filom Eaifeo sum of m =
Regular tessellation is formed by identical regular m-polygons for some fixed m.

Find the sum of all possible values of m .

2. #3624 ~ 36024 ~ 360924 ~ 3609924 ~ 36099924 ~ 360999924 % 3609999924
B B ’iiﬁji38?£“{fﬁ7”ﬁ n® > fnaig o n
Amongst the seven numbers 3624, 36024, 360924, 3609924, 36099924, 360999924 and
3609999924, there are n of them that are divisible by 38.
Find the value of .

3. % 208208=8%+8%b+8c+8d+8e+frHP a~b~c~d-e% fi Kk
P 0<a,b,c,d e f<T > Faxbxc+ dxexfig o
If 208208 = 8°a + 84b + &3¢ + 82d + 8e + f, where a, b, c, d, e, and f are integers
and 0<a, b, c,d, e, f<7, find the value of axbxc + dxexf.

4. A fRT G oo BE A(6,8) ¥R E 00, 0)iF pF 4 20070° I 2 B(p, q) ° ptq=
Fp+genid o
In the coordinate plane, rotate point A(6, 8) about the origin O(0, 0) counter-clockwise
for 20070° to point B(p, ¢). Find the value of p + g .

FOR OFFICIAL USE
Score for Mult. factor for
X = Team No.

accuracy speed

Bonus .

Time
score
Total score Min. Sec.
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Hong Kong Mathematics Olympiad (2007 —2008)
Final Event Spare (Group)

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

K{f?h%\i‘ﬂ]%ﬂg ’ g%jﬁ%&i%g’j‘]ﬁTLiﬁﬁgo

1. 33 (V2008 +v2007 [ x (V2007 - v2008 [*” ¢hit -
Calculate the value of (2008 + 2007 [** x (v2007 - 2008 ™ .

2. Fx-l=ya007  kxt+l oo
X X

If x— 2 =/2007 , find the value of x* + .
X X

3. e i’rcosoc=—%1 180° < . <270° - f cota ehiE o

Given that cos o z—%gl and 180° < a < 270°. Find the value of cot o .

2008° + 4015°

4. o 2T e
2007° +4015°
3 3
Calculate the value of M .
2007° +4015
FOR OFFICIAL USE
Score for Mult. factor for
X = Team No.
accuracy speed
Bonus Time
score

Total score
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