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Instructions to Contestants:
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1. The contest comprises a 3 hours written test.
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2. Questions are in bilingual versions. Answer all questions.
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3. Put your answers on the answer sheet.
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4. The use of calculators is NOT allowed.
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5. Measuring instruments like rulers, compasses, etc. can be used.
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Find the remainder when 1111*" is divided by 11111.
SR 11112 B 11111 BSAYaREs -

There are 9 cards, and the numbers 1, 1, 2, 2, 3, 4, 5, 6, 8 are written on them
respectively. Cards on which an odd number is written are then coloured red and
the rest are coloured green. How many ways are there to arrange the 9 cards in a
row, so that the number on each red card is less than or equal to those on every red
card to its right?
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A straight line passing through the point (6,8) intersects the circle x* +y*> =25 at
two points P and Q. Let M be the mid-point of PQ. As the slope of the line varies,
find the length of the locus of M.
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Let x and y be positive real numbers such that x’ —y’ +(x—y)’ —36xy =3456.
Find the value of x—y.

Bex iy BIEEH O {#H15 X -y’ +(x—y)’ —36xy=3456 - 3K x—y HI{H -

How many five-digit positive integers are divisible by 36 and have their tens digit
and unit digit equal?

B2/ ME AL IERECE 36 5% - HHEArAEAHE ?

In AABC, AB< AC . Let H be the orthocentre of AABC, and D be the foot of the
perpendicular from A to BC. If AH =4, HD =3 and BC =12, find the length of
BD.

EAABCEP » AB< AC o%"ﬁH% AABCE]/\:]-H‘/B\’HD;%AguBCE@@/@O%
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Let a, B and ¥ be the three roots to the equation x’ +2x” +3x+4=0. Find the
value of (&' —1)(B* —1)(¥* —
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In a party there are 8 boys and 10 girls. Each participant wears a red, yellow or
blue hat, such that no two participants of the opposite gender wear hats of the same
colour. How many possibilities are there for the colours of the hats worn by the
participants?
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Let k be a real number. If the three roots of to the equation x’ +6x* +5x+k =0
form an arithmetic sequence, find the largest root of the equation.
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In AABC, ZABC =90°. D is the midpoint of BC, while E is a point on AC such that
DE bisects ZADC. If DE = DC =1, find the length of AD.
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Let ABC be a triangle. D and E are points on AB such that AD:DE:EB=2:3:2.
F and G are points on BC such that BF : FG:GC =1:3:1. H and K are points on
AC such that AH : HK : KC=2:3:1. The line DG meets FH and EK at P and Q
respectively. Find DP: QG .
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There is a 3x3 table. The integers 1 to 9 are now randomly allocated to the cells of
the table so that there is exactly one integer in each cell. Find the probability that
the sum of the three numbers in each row and each column is odd.
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A, B, C are three points on a circle while P and Q are two points on AB. The
extensions of CP and CQ meet the circle at S and T respectively. f AP =2, A0 =7,
AB =11, AS =5 and BT = 2, find the length of ST.
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Find the product of the real roots of the equation

(x+2+x> +4x+3)" =32(x+2—+/x* +4x+3)’ =31.
KHRE (x+24Vx2 +4x+3)° =32(x+2—x* +4x+3)’ =31 frEER T -

Let n be a positive integer not exceeding 100 such that (n* —1)! is a multiple of
(n!)". How many different possible values of n are there?
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Let f(x) be a polynomial of degree 3. If | f(2)I=IFf(3)I=If(4)I=If(6)I
=1 f(7)I=I1 f(8)1=16, find the value of | f(0)I.
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On a plane 100 triangles are drawn. What is the maximum number of regions that
these triangles can divide the plane into?
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Let x, y, z be real numbers such that x’—xyz=-16 , y’—xyz=3 and
7’ —xyz =40. Find the smallest possible value of x>+ y* +z>.

Boxcycz BEEO H1E X -xz=-16 ~ y —xyz=3 F& '-xyz=40 - 3K
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In AABC, AC=6 and BC=17.1f tan%tan%z%, find AB.

£ AABCH » AC=6 [ BC=17 - %% tan%tan%z% » 3K AB

There are 8 stickers numbered 4, 5, 6, ..., 11. They are randomly put on the faces
of a regular octahedron so that there is exactly one sticker on each face. What is the
probability that the numbers on the stickers of each pair of adjacent faces are
relatively prime?
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