


Throughout this paper, let lxJ denote the greatest integer less than or equal to x. For example, 
l2.1J = 2, l3.9j = 3 (This notation is used in Questions 7, 9, 19 and 20).

1. A circular coin A is rolled, without sliding, along the circumference of another stationary
circular coin B with radius twice the radius of coin A. Let x be the number of· degrees 
that the coin A makes around its centre until it first returns to its initial position. Find 
the value of x. 

2. Three towns X, Y and Z lie on a plane with coordinates (0, 0), (200, 0) and (0, 300) respec­
tively. There are 100, 200 and 300 students in towns X, Y and Z respectively. A school is
to be built on a grid point (x, y), where x and y are both integers, such that the overall
distance travelled by all the students is minimized. Find the value of x + y. 

3. Find the last non-zero digit in 30!.

(For example, 5! = 120; the last non-zero digit is 2.)

4. The diagram below shows �ABC,  which is isoceles with AB = AC and LA = 20°. The
point D lies on AC such that A D  = BC. The segment E D  is constructed as shown.
Determine LAB D  in degrees.

A 

. cos4 a sin 4 a cos4 f3 sin 4 f3 
5. G1ven that �(3 + -.-2- = 1, evaluate --2- + -

.-2- . 
cos sm f3 cos a sm a 

6. The number 25 is expressed as the sum of positive integers XI, x 2, · · · , Xk, where k ::; 25.
What is the maximum value of the product of XI, x 2, X3, · · · , and Xk?
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18. A collection of 2011 circles divide the plane into N regions in such a way that any pair of
circles intersects at two points and no point lies on three circles. Find the last four digits 
of N. 

19. If a positive integer N can be expressed as l x J + l2x J + l3x J for some real numbers x,
then we say that N is ''visible"; otherwise, we say that N is "invisible". For example, 8 is 
visible since 8 = l1.5 J + l2 (1.5)J + l3 (1.5)J , whereas 10 is invisible. If we arrange all the
"invisible" positive integers in increasing order, find the 2011th "invisible" integer. 

20. Let A be the sum of all non-negative integers n satisfying

Determine A. 

21. A triangle whose angles are A, B, C satisfies the following conditions

and 

sin A+ sinE+ sinG 12 
cos A+ cos B + cosC 7' 

12 
sin A sin B sin C = 25

. 

Given that sin C takes on three possible values 81, 82 and 83 , find the value of 100818283 .

22. Let x > 1, y > 1 and z > 1 be positive integers for which the following equation

1! + 2! + 3! + . . .  + x! = yz 

is satisfied. Find the largest possible value of x + y + z. 

23. Let A BC be a non-isosceles acute-angled triangle with circumcentre 0, orthocentre H
and LC = 41 o. Suppose the bisector of LA passes through the midpoint M of OH. Find
LH AO in degrees.

24. The circle 'Yl centred at 01 intersects the circle 'Y2 centred at 02 at two points P and Q.
The tangent to 'Y2 at P intersects 'Yl at the point A and the tangent to 'Yl at P intersects
'Y2at the point B where A and B are distinct from P. Suppose PQ · 0102 = P01 · P02
and LAP B is acute. Determine the size of LAP B in degrees.

25. Determine n 1 . 
lim L (n).n-+oo . i=O � 

(Note: Here (�) denotes .1 ( n� ") ' fori= 0, 1, 2, 3, · · · , n. )
't 't. n 't .  
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