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Instructions to Contestants:
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There are 20 questions in this paper and the total score is 100.
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Unless otherwise stated, all numbers in this paper are in decimal system.
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Each answer must be given in the form of an integer between O and 9999. Follow the
instructions on the answer sheet to enter the answers. You are not required to hand in your
steps of working.
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The use of calculators is not allowed.
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The diagrams in this paper are not necessarily drawn to scale.
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Note: Each answer must be given in the form of an integer between 0 and 9999. Where necessary,

the answer should be rounded off to the nearest integer in the above range. Read the instructions on
the answer sheet in detail.

1 W[4 100 pumvgerlt o & %D 50 Bp 8L 3 2 (3757)
How many prime numbers smaller than 100 are there whose unit digits are 3? (3 marks)

2. F%XF.MEJE\( T (x=2)? +3(x—4)* pufs’]: F Rl e (373)
Let x be a real number. Find the smallest possible value of (x—2) +3(x—4). (3 marks)
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P
Let & = /2 and define a,., =+/2a, for positive integers n. If a; =29 where Pis
q

in lowest form, find the value of p. (3 marks)
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In AABC, ZBAC =50°. D and E are points on AB

and AC respectively such that #BDC =95° and

/BEC=85° . BE and CD intersect at F. If

/BFC = x°, find the value of x. c (3 marks)
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How many four-digit positive integers are there such that each of its digits is a

square number? (Note: 0 is a square number.) (4 marks)
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In the figure, AABC is equilateral and inscribed in a
circle of radius 4. Let D and E be points on the circle
such that BCDE is a rectangle. If the area of BCDE is g C

S, find the value of S°. (4 marks)
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In the figure, ABCD is a square of side length 50. E, F F

and G are points on AD, DC and CB respectively such

that AE:ED=4:1, ZAEB=/FED and Z/DFE = g C

ZGFC. Find the length of BG. ¢ (4 marks)
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g g 203213 ) gegoy . op (1172224 (2227333) -+ (888 +999)
3 2 6 (1%2) + (1*3) +---+ (1%9)

A - (457)

For positive integers m and n, let m*n denote the difference between the

. m n . . .
numerator and denominator when —+— is written as a fraction in lowest form.

n m
. 2 3 13 .
For example, since §+§:E’ we have 2*3=7 . Find the value of

(111%222) + (222*333) +- - + (888*999)
(1*2)+ (1*3) +---+(1*9) '

(4 marks)
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At least how many two-digit numbers have to be chosen to ensure that at least 3 of

the chosen numbers have the same sum of digits? (5 marks)
2 3
e In(2'”2+3'“3+ +9'“9) AV o (577)
2z 3 o
Find the value of In(2In2 + 33 +-~+9'”9). (5 marks)
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Let N denote the larger of the two numbers obtained when two fair dice are thrown.
When the expected value of N is expressed as a fraction in lowest form, what is the
numerator?
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Let m and n be positive integers with sum 252. If the sum of their H.C.F. and their

L.C.M. is 468 while the difference between their H.C.F. and their L.C.M. is 396,
find the larger number among m and n.

7t AABC []1> D kL BC EIfJHI%[FO EFI F 57 HllkL AB
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In AABC, D is the mid-point of BC. E and F be

points on AB and AC respectively such that EF // BC. E F

If the ratio of the areas of AAEF and ADEF is 7:3,

and the area of AABC is 100, find the area of ADFC. B D Y

I%a bc e ¥ atb+c=4 » a®+b*+c*=10 ¥ a’+b’+c*=22 - 1}
a*+b* +c’ pufif -

Let a, b, ¢ be real numbers. If a+b+c=4, a>+b*+¢®>=10 and a®+b®+c® =22,
find the value of a* +b* +c*.
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It is given that n is a positive integer less than 2014 such that n® +3n* +64n+5 is

a multiple of 73. How many different possible values of n are there?

(553)

(5 marks)

(553)

(5 marks)

(553)

(5 marks)

(655)

(6 marks)

(655)

(6 marks)
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How many three-digit numbers have a sum of digits not divisible by 7? (7 marks)

T AABC HI » AB=AC - D fL AB _[—Elfk
Eﬁ fliff AD:DB=2:5 OI%E £ CB §==

Lo~ B i DE=DC - ¥ ADEB 4
PV AEi£L 10 » 7 AABC fY 1A - D (753)
In AABC, AB=AC. D is a point on AB such
that AD:DB=2:5. Let E be a point on the
extension of CB such that DE =DC . If the
area of ADEB is 10, find the area of AABC. E B C (7 marks)
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As shown in the figure, integers have been filled into 6
three cells of a 3x3 table. How many ways are there to 11
fill an integer (not necessarily distinct) into each of the
remaining cells, so that the number in each cell is larger
than the number on its top and on its left? (7 marks)
U 2520 F) 48 [ I-PMEE 0 VT dp s ody s dyg o E
1 1 1
+ oot ——————— BRSNS E E 5T R LR e ? 77)
2520+d7 2520rd7 25205,z U BRRIE SRR (733)
It is known that 2520 has 48 positive factors. Denote them by d,, d,, ..., d.
What will be the denominator when L >+ - 5 +~~-+;2 IS
2520+d,” 2520+d, 2520+d,,
expressed as a fraction in lowest form? (7 marks)
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Find the value of l+1+1 in the following system of equations. (7 marks)
X y z

X+y+z=2

) 2
X+yi+z=—=

X+y+12° __2
9

Xy + yz+zx+g:x+ y+z

IHy

END OF PAPER



