Hong Kong Mathematics Olympiad 2012-2013
Heat Event (Individual)
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Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
% 38 it £ ¥ % 17 - ~ o Each correct answer will be awarded 1 mark.  Time allowed: 40 minutes
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Simplify /94— 22013

2. - BIFeE VAL 178 BEELE 1 HraE - 425 23T Fe FA5a00% R
5 P HEE L Pkt
A parallelogram is cut into 178 pieces of equilateral triangles with sides 1 unit. If the perimeter
of the parallelogram is P units, find the maximum value of P .

3. Wl-#F5i-E &= 44 ACD> 2¢ B £ AC + o’
8% BC=24B-° ¢ v AB=a % ZACD=30°"
RO e
Figure 1 shows a right-angled triangle ACD where B is a
point on AC and BC = 2A4B.
Given that AB = a and ZACD = 30°, find the value of 6 .

Bl - Figure 1 4

4, A x2+399=2"> H¥ xvy L FdHce fox hiE o
Given that x?+ 399 =27, where x, y are positive integers. Find the value of x .
5. taoy=(@x+1D)E+2)x+3)(x+4)+2013 5 F py | iE o
Given that y = (x + 1)(x + 2)(x + 3)(x + 4) + 2013, find the minimum value of y.
6. M- BF n ERnL i > EREY - TRk FRTH -1 BN 2 o i
2013° > R n E o
In a convex polygon with 7 sides, one interior angle is selected. If the sum of the remaining »
— 1 interior angle is 2013°, find the value of n .
7. B=#7i-WiE B ®Er C BhF @ A 8 B
Pl &z ¢ o & &v BC & _FlehE j5 » AB 2 AC
AU EAP D B2 E 8 ° /BAC=45° D
AADE 6 ff
BCED & #
Figure 2 shows a circle passes through two points B 4
and C, and a point 4 is lying outside the circle. Given
that BC is a diameter of the circle, AB and AC
intersect the circle at D and E respectively and ZBAC L
area of AADE C
=45°, find

areaof BCED B = Figure 2

8. f& 31-43l+x=x-
Solve 4/31-+/31+X =x.

9. =7 %783, ABCDE > AB=BC=DE=AE+CD=3 > A L
P LA=2C=90°> $3% 1 B hm oo
Figure 3 shows a pentagon ABCDE. AB=BC=DE=AE+ CD =3 and
ZA = ZC=90°, find the area of the pentagon.

B
Bl = Figure3

10. ¥ a 2 b 298> 2 a*>+b>=a+b- K a+b ik xiE -
If a and b are real numbers, and a> + b*> = a + b. Find the maximum value of a + b .
**% 224 2 End of Paper ***
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Hong Kong Mathematics Olympiad 2012-2013

Heat Event (Group)
L AR o PR IERF AE > TV IAH - P20 A48
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
# 38t F£ ¥ %1 — ~ o Each correct answer will be awarded 1 mark. Time allowed: 20 minutes

. ¢ &- B2 24 =FDERY ZFE> PHE?PaganEk R AR
X—(m+2x+4m=012 o FH = FE R Bk {E o
Given that the length of the sides of a right-angled triangle are integers, and two of them are the
roots of the equation x?> — (m + 2)x + 4m = 0.

Find the maximum length of the third side of the triangle.

2. W= 4% 5= 3 ABCD > #¥ AB=3-CD =5 4 : %
2 AC~BD 3p 2 *t 8. O F AAOB i §f 2 27
F4525 ABCD i % - @

Figure 1 shows a trapezium ABCD, where 4B =3, CD

=5 and the diagonals AC and BD meet at O.

If the area of AAOB is 27, b 5 ¢
find the area of the trapezium ABCD . - Figure 1

3. K xF oy PR 2txyt)?=2013 fx2-xy+tyrinkk fE o
Let x and y be real numbers such that x> + xy +? =2013 .

Find the maximum value of x2 — xy + 7 .

4. Foa~B 342 x2+2013x+5=0 42 > R (a?+2011a+3)(P>+2015+7) ehig -
If o, B are roots of  x%+2013x + 5 =0, find the value of (o> + 20110 + 3)(B? + 2015 + 7).

5. 4Bz #t7 o ABCD i - B#E 5 10 H = 3355 F
3 F »uli CD %2 AD =n® 8.>BE % FC g3 Ge
F AG E R -
As shown in Figure 2, ABCD is a square of side 10 units, £

D L C

and F are the mid-points of CD and AD respectively, BE and [+
FC intersect at G. Find the length of AG.

Bl= Figure 2
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HKMO 2013 Heat Event (Group) Created by Mr. Francis Hung

6.

10.

Fa % b irFHF 34 Ptax+2b=0 2 xX*+2bx+a=0 i B AT o
Fa+b k) iE o
Let a and b are positive real numbers, and the equations x> + ax +2b =0 and x> + 2bx +a =0

have real roots. Find the minimum value of a + b.

¢ i AABC eh=z b Rles - BELHE] > P 5342 X122 +47x-60=0 {2 »
R AABC o # -

Given that the length of the three sides of A4BC form an arithmetic sequence, and are the roots
of the equation x* — 12x? + 47x — 60 = 0, find the area of AABC.

Bl=*" "AABC 5 - "= 475> H ¢ 4B 7 A

=AC > BC=240 - & & AABC & £

L s 8 245 £ AB hE R o

In Figure 3, AABC is an isosceles triangle

with AB = AC, BC = 240. The radius of the

inscribed circle of AABC is 24. B ¢
Find the length of 4B. Bl = Figure 3

FE1~2~3~052012~2013 P 5 ¥ B 5 D Bl @ 1 AR Nandic? TR A K2 e
AR EEER T ST 3
At most how many numbers can be taken from the set of integers: 1, 2, 3, ---, 2012, 2013 such

that the sum of any two numbers taken out from the set is not a multiple of the difference

between the two numbers?

¥ory & F#cono CAEROE ;.

(i) f(1)=2012,

@) f()+f2)+ - +f(n—1)+1f(n)=n’>fn) > n>1

F f(2012) enig -
For all positive integers n, define a function f as
@ f(1)=2012,

(i) (1) +£Q2)+ -+ fn— 1)+ f(n)=n>f(n) > n> 1.

Find the value of {(2012) .

**% 224 2 End of Paper ***
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Hong Kong Mathematics Olympiad 2012 — 2013
Heat Event (Geometric Construction)
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All working (including geometric drawing) must be clearly shown.

P3R4 & 5 L & o The full marks of this part is 10 marks. Time allowed: 20 minutes

School Code:
School Name:

% — 4% Question No. 1

TR A BB PQ 2 4 Qo it BEE= &3, POR-H¥Y PO=PR 2 ZQPR=0:
Line segment PQ and an angle of size 0 are given below. Construct the isosceles triangle POR with
PQ = PR and ZQPR = 0.
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Hong Kong Mathematics Olympiad 2012 — 2013
Heat Event (Geometric Construction)

3B KT HE 20122013

A F (B i o)
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All working (including geometric drawing) must be clearly shown.

P3R4 & 5 L & o The full marks of this part is 10 marks. Time allowed: 20 minutes
School Code:

School Name:

% = 4 Question No. 2
FHT- B HET RN AABC & fiAp R chk 2 A R AH Y - @ L AB o
Construct a rectangle with 4B as one of its sides and with area equal to that of AABC below.
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Hong Kong Mathematics Olympiad 2012 — 2013
Heat Event (Geometric Construction)

3B KT HE 20122013
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All working (including geometric drawing) must be clearly shown.

P3R4 & 5 L & o The full marks of this part is 10 marks. Time allowed: 20 minutes

School Code:
School Name:

% = 4 Question No. 3

TRATT A B AP A BB AB 2 AC e FHE T LR ENEE MN R E AB %
AC 325 %Rl & o

The figure below shows two straight lines 4B and AC intersecting at the point 4. Construct a circle
with radius equal to the line segment MN so that 4B and AC are tangents to the circle.

**% 224 2 End of Paper ***
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