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Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
% 32 it #£ ¥ % 17 — ~ o Each correct answer will be awarded 1 mark.  Time allowed: 40 minutes
1. F& 224324424 ... +20122012% 713 =i o

Find the value of the unit digit of 22 + 32+ 4% + ... + 201220122
2. Cdrag~b 2 oc GEBB FREIAL atb+tce=20120 B3P ARE G U BERTD

Given that a, b and ¢ are positive even integers which satisfy the equation a +b + ¢ =2012 .

How many solutions does the equation have?
3. 4cBl- "ABCD - & * Ao Bfr D R 4w 5 (5,-1) x

3 (-3,3)° F Ala, b))z % - % AP > L g+ b ehig -

In Figure 1, ABCD is a square. The coordinates of B and D

are (5, —1) and (-3, 3) respectively. If 4A(a, b) lies in the first D

quadrant, find the value of a + b .

0 »x
/B
Figure 1
C [&—

4, 220x2512 H - B 5 0B e ?

Find the number of places of the number 22°x2512

1 1 1
5. ¢ i loga N=1+=+=+—+-- > LN o
- 379 27 B
. 1 1 1
Given that logs N=1+—-+—+—+---, find the value of N .
3 9 27
v .a b

6. Chvag 2 b AARFE Y a’-19a+m=0 2 p—-19+m=0> % E+a FE o

Given that g and b are distinct prime numbers, a> — 19a + m = 0 and b> — 19b + m = 0.

Find the value of a, b .

b a

7. Cirg-brc At ¥H P atb+c=9°Fa+tb~atc~btcEF P ek xiEi P

F P engo] B o

Given that a, b and ¢ are positive numbers, and a + b + ¢ = 9. Suppose the maximum value

among a + b, a + c and b + ¢ is P, find the minimum value of P .
8. F AR (P-4 —(14k+4)x+48=0 7 & B4p B el F#cd? > Rk ehig o

If the quadratic equation (k? — 4)x?> — (14k + 4)x + 48 = 0 has two distinct positive integral roots,

find the value(s) of & .
9., carx~y Al EH T x>y fE X3=2189+)3 -

Given that x, y are positive integers and x > y, solve x> = 2189 + y°.
10. 4@z » AE=14~EB=7~AC=29 2 BD=DC=10° A

Hong Kong Mathematics Olympiad 2011-2012
Heat Event (Individual)

F BF? thig o
In figure 2, AE =14, EB="7, AC =29 and BD = DC = 10.
Find the value of BF? .

B
Figure 2

**% 224 2 End of Paper ***
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Hong Kong Mathematics Olympiad 2011-2012

Heat Event (Group)
] Bpo PR prEgAE TV ARG P20 4 4R

Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
% 32 it £ ¥ % 17 - ~ o Each correct answer will be awarded 1 mark. Time allowed: 20 minutes
, v P ., Z X Z X v . Ep
1. Chrx~y Rz A BN FE ¥ X+—+—+—+—+X P Fxtytzeni o
X X y Yy z 12
. . e y Z X Z X Yy .
Given that x, y and z are three consecutive positive integers, and ~+—+—+—+—+—= isan
X Xy Yy z 12

integer. Find the value of x +y + z.
2. earxA- BRE P Jx—2012+(5-x) =x » fx g e

Given that x is a real number and +/x—2012+ (5— X)2 = X. Find the value of x.
3. RN22 42 120 g o (BT g dcE T o)

Evaluate ~/22 +2'% + 2% (Answer can be expressed in index form.)

4. + L + L : E o (FEFT RN ET )

J201244/2011  2011+42010 fw’ f+f
1 1 1

1
+ 4ot + :
V2012++4/2011  +/2011++/2010 V3442 V2441

(Answer can be expressed in surd form.)

Evaluate

5. & x2+3y?—10x— 6y +2046 i ] & o
Find the minimum value of x> + ? — 10x — 6y + 2046 .
6. 4Bz > AABC 32 - %"= 43, % AB=
AC=12° % D H_BC ¥ &} ch— gL &
/ZDAB=90° 2 CD=2> % BC & o
In Figure 3, AABC is an isosceles triangle. 12 12
Suppose AB=AC=12.1f D is a point on BC
produced such that ZDAB =90° and CD =2,

find the length of BC.
B C 3 D
o, 1 11 1 . .
7. i gt=pP=c=30" 2 —+—+—=—> F"® a~b~cit F#@<b<c)F x~y~z-
Xy z W
waiFHke T atbtc iE o
. 1 1 1 1 o
Given that a* = b"=c*=30"and —+—+—=—, where a, b, ¢ are positive integers (a <b <c)
X Yy zZ W

and x, y, z, w are real numbers, find the value of a +b + ¢ .

8. carfExltprtq=0 @d BRL I EH ¥ g>0°F ptqg=60> FqhiE o
Given that the roots of the equation x> + px + g = 0 are positive integers and g > 0.
If p + g = 60, find the value of g .

9. 4 sin® 1° +sin? 2° + sin? 3° + ... + sin? 359° + sin? 360° iE o
Evaluate sin? 1° + sin? 2° + sin? 3° + ... + sin? 359° + sin? 360°.

100 Bo B g7 RAXPESFLELNFLLES - PR el R
bok B g ¢ R USEL B L 60 0 SRAE LB AR Y s 4 ?
GL:§a AAp3 S FEE =tk A - ’k(”’ HAA ) )
In a gathering, originally each guest will shake hands with every other guest, but Steven only
shakes hands with people whom he knows. If the total number of handshakes in the gathering
is 60, how many people in the gathering does Steven know? (Note: when two persons shake
hands with each other, the total number of handshakes will be one (not two).)

**% 224 2 End of Paper ***
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Hong Kong Mathematics Olympiad 2011 — 2012
Heat Event (Geometric Construction)

4 B IS F 2011 -2012

i F (B e e W)

F A B o SR(E 35 T ) o P20 A4
All working (including geometric drawing) must be clearly shown.

pL IR & A 5 L & o The full marks of this part is 10 marks. Time allowed: 20 minutes

School Code:
School Name:

% — 4 Question No. 1

AT it o FEHIT- £ £ 4BC P A EF L ENTEY MNSER o

In the space provided, construct an equilateral triangle 4BC with sides equal to the length of MN
below.
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Hong Kong Mathematics Olympiad 2011 — 2012
Heat Event (Geometric Construction)
BB ﬁ.% 2011 - 2012
aF TR )
School Code:
School Name:

% = 4 Question No. 2

Ir@l- 0 BAABC p 1‘#?%- Fl@ tF AB~BC 3 CA 25 FZRlar &

As shown in Figure 1, construct a circle inside the triangle ABC, so that AB, BC and CA are tangents
to the circle.

®l- Figure 1
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Hong Kong Mathematics Olympiad 2011 — 2012
Heat Event (Geometric Construction)

4 B IS F 2011 -2012

i F (B e e W)

F A B o SR(E 35 T ) o P20 A4
All working (including geometric drawing) must be clearly shown.

pL IR & A 5 L & o The full marks of this part is 10 marks. Time allowed: 20 minutes
School Code:

School Name:

% = 4% Question No. 3
Bl #t7 5 - = &7 POR - 341~ R MN T (7% QR i 18
(i) M2z NAw=3t PQZ PR };7

(i) APMN :ha ggf:% xAPQR 1 f§ o

Figure 2 shows a triangle POR. Construct a line MN parallel to OR so that
(i) M and N lie on PQ and PR respectively; and

(i) the area of APMN =% x the area of APQR.

Bl= Figure 2

**% 224 2 End of Paper ***
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