BB EBREGHE
8th Pui Ching Invitational Mathematics Competition

RE (2D
Final Event (Secondary 2)

IRFFR © 2 7]NKF

Time allowed: 2 hours

SREEBFN

Instructions to Contestants:

1 ARG 208 > #8570 100 75 -

There are 20 questions in this paper and the total score is 100.

2. ERESHIFEIISL - AGNIRTH B R -

Unless otherwise stated, all numbers in this paper are in decimal system.

3. BREFSHEVISL > AT B2 D B BRI R - WAL R - AT O -

Unless otherwise stated, all answers should be given in exact numerals in their simplest form.
No approximation is accepted.

4. USSR ES U E RN - HE A TR -

Put your answers on the space provided on the answer sheet. You are not required to hand in
your steps of working.

5. MMGBEHETELE -

The use of calculators is not allowed.

6. ARG EA—E IR LBHE -

The diagrams in this paper are not necessarily drawn to scale.
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Questions 1 to 4 each carries 3 marks.
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The website ‘Mathematical Database’ was founded on 14th March 2003. On Saturday 14th

March 2009, ‘Mathematical Database’ celebrates its 6th anniversary. In which year will

‘Mathematical Database’ next celebrate its anniversary on a Saturday?

2. ZEEPIRIANE a~ b~ oo e RS E 2007 ~ 2009 Hl x o ¥ 2b=a+c >
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The radii of three circles are a, b and c respectively, and their perimeters are 2007, 2009 and x
respectively. If 2b=a+c, find x.

3. SR I11T BRDL 2222 IFHYBRYEL -
Find the remainder when 11117 is divided by 2222.

4. BIAEIE/SEIE o WA e — i AR = I o Pt nTRH 2 A (AN [F] Y
—AE 7 (HEESER = AP sE—E =m)E - )
If one is allowed to take three vertices from a given regular hexagon to form a triangle, how

many different triangles may be formed? (Two triangles are regarded to be the same if they are

congruent.)
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Questions 5 to 8 each carries 4 marks.
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In the figure, M is the mid-point of BC and N is the foot of
the perpendicular from M to AC. If AB =AC =50 and BC =
60, find the area of AMNC.
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The following table lists the water charges of a city. There are 10 shops in a commercial
building in the city. Each shop pays for their water usage individually. It is known that in a
certain month the sum of the water usages of the shops is p cubic metres and the total charges
for water supply is 2008 dollars. Find the greatest possible value of p.

H 7Kg 2 Table for monthly fee of water supply
B 1032 S5K e, Te27 || The first 10 CUDIC MEIES..ovveveeeerereeeerererereenans Free

K203 J7AK ... TFILJ7AK 270 || The next 20 cubic metres ...2 dollars per cubic metre
K30 JTA TFILJ7AK 5TC || The next 30 cubic metres ...5 dollars per cubic metre
R A0 ILTTHK ... 37 /7K 9TC || The next 40 cubic metres ...9 dollars per cubic metre
................... PIMEFSL IR IS TC || oo 15 dollars per cubic metre thereafter

TR ELATERIE N 277 o (2 AR AR B B T R L) 3 - ARRHE
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Alan wrote the number 22"

on the board in decimal notation. He then computed the sum of
digits of the number on the board and then multiplied by 3. After that he erased the number on
the board and replaced it by his answer. If this process is repeated 2009 times, what would be

the number that eventually appeared on the board?
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In the figure, AABC is right-angled at B and ACDE is a

square. If BC =3 and AC = 5, find BE. A

B
C

BIOEE 12 BESS -
Questions 9 to 12 each carries 5 marks.
9. [N —RERE - EE TSR T o SREZININ 00

R - min)Rininlnln

2
The figure shows a division, but some digits are left out. Find _ % BN
the five-digit dividend. 10 []
9 []
L]0
2 2
10. 41 £n+2ij =n® 4 x+ 4’“ _ o SRIGEET 64340000 1%L -
n n
2 2
Given (n +2ij =n’+ x+%. Find the integer closest to /64340000 .
n n

11 ZRESAEE Y 3x3 Jit& R AR MEEE —(d B3 8 (ARTHEA) -
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Ted filled every cell of a 3X3 grid in the figure with a positive integer

(repetition is allowed). After that, he computed the sum in each row and

column and found that these six sums are pairwise distinct composite
numbers. If the sum of the nine numbers in the grid is n, find the smallest

possible value of n.
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12321 fi1 25052 #5 /& T IsC8 ;=K 2250 i1 2500 2 [ — (@48 n > 3515 n® & T [E5C
My o
If a number reads the same from left to right and from right to left, it is called a ‘palindrome’.
For example, 3883, 12321 and 25052 are ‘palindromes’. Find an integer n between 2250 and
2500 for which n* is a ‘palindrome’.
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Questions 13 to 16 each carries 6 marks.

13.

14.

15. %
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In the figure, ABCD is a rectangle, E is a point on CD and

the length of BC is x. It is known that as E moves along CD

(including the end-points), the minimum value of AE + BE D C
18 14 and the maximum value is 16. Find the sum of all

possible values of x.

AL AT AR R 52 1802 HAT R s Am 2

How many ten-digit positive integers are there such that each digit is either 1 or 2, and that at

least five consecutive digits are the same?

[x] AR x YR RS > BT [1.1] =1 ~ [6. 9] = 6 RIS =5 ° /M 1 — {18

2

M RIS a ~ b IE IR, [al # (D] K o EU T WERUE/ NS M - 3R M i

[a]’ ~
/INFIHE(HE

Let [x] denote the greatest integer not exceeding x. For example, [1.1] =1, [6.9] = 6 and [5] =
2 2

5. Sharon has chosen a positive number M and she finds that the value of

[ - is always
a

-
less than M whenever a, b are positive numbers satisfying [a] # [b] . Find the smallest possible

value of M.
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2£CAB » ZCAD HyFHRI34R2C CD R E » 5 AD = D ¢

12/ff DE=8 > 3K AC -

12

In the figure, ABCD is a parallelogram with ZCAD =

2ZCAB. The bisector of ZCAD meets CD at E. If AD

=12 and DE = 8, find AC. A B
BITEH 208 FEHET 5 -

Questions 17 to 20 each carries 7 marks.

17.

18.

PRAEH 1L 1x2 ~ 2x1 M1 2x2 KR/NEIE PRl 2xn RN TTIE CE i e AR R
) o NEEUR TRIE 2x5 KRANRTGIE - A TR R IE e L g 180°
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John uses some 1x2, 2x1 and 2x2 cardboards to make up (without overlapping) 2xXn
rectangles. Two 2X5 rectangles are shown above, with the one on the right obtained from the
one on the left by a rotation of 180° about the centre of the figure. A 2Xn rectangle is said to
be ‘symmetric’ if a rotation of 180° about its centre gives an image which is identical to the

original rectangle. In how many different ways can John make a ‘symmetric’ 2x12 rectangle?

= e N N o .. N
X N%E?&ﬁﬁ°?ﬁ;%$ﬁ§ﬁ‘ 3 TN TR .
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A EE AR > H N BREA 11

Let N be a positive integer. If % is a square number, % is a cubic number and % is the fifth

power of an integer, and that N leaves a remainder of kK when divided by 11, find the sum of all

possible values of k.
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If any two consecutive digits of a positive integer form a two-digit prime number, we say that
the positive integer is ‘good’. For instance, 17373 is ‘good’ since 17, 73, 37 and 73 are all two-

digit prime numbers. How many six-digit positive integers are ‘good’?
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Let m, n be positive integers. When ™ s expressed as a decimal, three consecutive digits after
n

the decimal point are 1, 6, 7 in order. Find the smallest possible value of n.
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END OF PAPER



