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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 » & 2D ipu SRETEL 52 (377)
How many prime numbers smaller than 100 are there whose tens digits are 5? (3 marks)
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Suppose a, b and c are three-digit, two-digit and one-digit positive integers

respectively, such that the three digits of a are the same, and the two digits of b are
also the same. If a+b+c is a four-digit number, find the smallest possible value

of this four-digit number. (3 marks)
3. 143+ 443 pufif o (373)
Find the value of 1+3+3° +---+3°. (3 marks)
D

4. T M, ABCD fli - AC ¥ BD = I o F
AB=13 - BC=23 ¥ CD=33 » ifs DA[US" - A (353)

In quadrilateral ABCD, AC and BD are perpendicular.

33
If AB=13, BC =23 and CD =33, find the length of
DA. B (3 marks)
23
C
5. 7t AABC []1> D Al E 53 }||%& BC #1 CA Fpv

%,F fllf# AB=AD=AE - ¥, ZBAD=80° - A
ZACB =24° % LAEB=x° » i} X fiVffi 4 (455)

80°
In AABC, D and E are points on BC and CA E
respectively such that AB=AD=AE . |If B 94° c
/BAD =80°, ZACB =24° and ZAEB = x°, find D
the value of x. (4 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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Let a, b, ¢ be positive integers such that the H.C.F. of aand b is 36, the H.C.F. of a
and c is 18, while the H.C.F. of a and bc is 72. Find the H.C.F. of a, b and c. (4 marks)
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Let n be a four-digit number such that its four digits are pairwise distinct, and that
each digit is a factor of n. Find the greatest possible value of n. (4 marks)
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If every digit of a positive integer with more than one digit is larger than the digit
on its right, then the integer is called a ‘decreasing number’. For example, 65 and
410 are ‘decreasing numbers’, while 22 and 2014 are not. Find the number of
‘decreasing numbers’ smaller than 1000. (5 marks)
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For positive integers m and n, let m*n denote the sum of the numerator and

. m n . . .
denominator when —+— is written as a fraction in lowest form. For example,
n m

since §+g =%, we have 2*3=19. Find the largest prime factor of 24°*26°. (5 marks)
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Let a be a 2014-digit number which is divisible by 9. If b is the sum of digits of a
and c is the sum of digits of b, find the greatest possible value of c. (5 marks)
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In rectangle ABCD, E and F are points on AB E e F
and CD respectively such that AD // EF // BC. B C
EF and BD intersect at G. If the areas of ABEG
and ADFG are 18 and 50 respectively, find the
area of ABCD. (5 marks)
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In a bag, there are m white balls and n black balls. If two balls are randomly chosen

from it, the probability of getting two white balls is % Find the smallest possible

value of n. (5 marks)
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If the greatest real root to the equation (4++/3)x%—(5+6+3)x+(1—+/3)=0 is
a+b+/3, where a and b are rational numbers, find the value of a-+b. (6 marks)

197 ABCD f[1 » AB // DC = E A1 F 53 [f]| &%
AB Al CD ki i AE=16 -
BE =24 ~ CF =30 #1 DF =20 - AF #I DE
H104> G : BF #1 CE /{1047 H » 1 GH iy

=~ o (657)

In trapezium ABCD, AB // DC. E and F are

points on sides AB and CD respectively such

that AE=16 , BE=24 , CF=30 and

DF =20. AF and DE intersect at G, while BF

and CE intersect at H. Find the length of GH. (6 marks)
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How many three-digit numbers have a sum of digits not divisible by 7? (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 2
X+y+z=—=

X+y+2°=—=
y 9

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

=AM s 0 ER L ) m® 4 mn® —m—2n =520 - 3f m+n fiUff (753)

Let m and n be positive integers. If m* + mn®> —m-2n* =520, find the value of
m+n. (7 marks)
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2520+d’  2520+d, 2520+d,,

It is known that 2520 has 48 positive factors. Denote them by d,, d,, ..., d,.
1 1 1 .
>+ s+ ———— s
2520+d,° 2520+d, 2520+d,,

What will be the denominator when

expressed as a fraction in lowest form? (7 marks)
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In a test there are five multiple ch0|ce questions, each with four choices, among
which only one is correct. The n students of a class have taken the test and they all
end up having the same number of correct answers, although no two students have
identical answers. Given that each student has chosen exactly one answer for each
question, find the greatest possible value of n. (7 marks)
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