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1. Find the number of sets of 4 positive integers less than or equal to 25, such 
that the difference between any two elements in the set is at least 3. 
 

2. Solve the system of equations: 
2 1 2 2 1

3 2

1 4 5 1 2

4 1 log( 2 ) 0

x y x y x y

y x y x
 

 

3.  a, b, c, d, e, f are real numbers such that the polynomial  
8 7 6 5 4 3 2( ) 4 7p x x x x ax bx cx dx ex f  

      factorises into eight linear factors )( ix x  with 0ix , for                

      i = 1, 2, 3,  8.   Find the possible values of the constant f. 
 

4.     An acute angled triangle PQR is inscribed in a circle.   Given  P = 60o and 
R > Q.   Let H and I be the orthocentre and  ncentre of PQR  respectively. 

Find the ratio of PHI to PQR. 
 

5.  ABC is a triangle in which A is obtuse.  AD, BE and CF are the altitudes 
from A, B and C respectively to BC, CA and AB. 
A1, B1 and C1 are arbitrary points on BC, CA and AB respectively.   The 
circles on AA1, BB1 and CC1 as diameters are drawn.      Show that the 
lengths of the tangents from the orthocentre of ABC to these circles are 
equal. 
 

6. Find all natural number solutions of the equation 
23 5x y z . 

7.  a, b, c are positive reals such that ab + bc + ca = 3abc.  Show that a2b + b2c 
+ c2a a+b+c)  3.   When will the equality hold? 
 

8.  A regular polygon with 100 vertices are given.   To each vertex,  a natural 
 Prove that there are four 

vertices A, B, C, D such that if the numbers a, b, c, d are assigned to them 
respectively then            a + b = c + d and ABCD is a parallelogram. 

------------------------- 
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1.  A 3-digit number of different digits is formed out of the digits     

1, 3, 5 and 7; a single digit is left over. 

If we multiply the 3-digit number by the left over single digit, find 

the greatest and smallest product that we can have. 

 
2. Study the given figure:  

l1 and l2  are two  parallel lines. 

Two equilateral triangles ABC  

and DEF are placed as shown  

in the figure, such that the angle 

between BC and FD is 39o.   

Find the angle made by the side ED with the common 

perpendicular to these parallel lines. 

3. Given:                 
1
1

4
1

3
1

2
1

1
5

5A .                                                                              

When simplified, A takes the form 
p

q  where p, q are positive 

integers with no common factors.   Prove that 
1 2

5
5 5

5 A . 

 



4. There are two fractions f1 and f2, both in their lowest terms.               

The numerator of f2  is 3 more than the numerator of f1.                     

The denominator of f1  is 20 less than the denominator of f2.                 

In f1, if we subtract twice the numerator from the denominator, 

we get 3. 

In f2, if three times numerator is subtracted from the 

denominator, we get 2. 

Find the value of 47 f2  27 f1. 

 

5. In the addition sum shown, A, B and C                                                

stand for different digits.                                            

What is the value of the product ABC?                   

 

6. There are 3 positive numbers a, b and c. 

The ratio of the first to the sum of the other two is 1 : 3. 

The ratio of the third to the sum of the other two is 5 : 7. 

Find the ratio of the second to the sum of the other two.  

 

7. Find all 5-digit numbers of the form 34a5b where a, b are digits, 

such that they are divisible by 36. 

8. n
2 3

3 2 6

n n n
 is also a 

natural number. 
 
---------------------------------------------------------------- 
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1.  l,   are positive integers such that        
 m divides l+1,     n divides m+1 and    l  divides n+1.    
 Find all possible triples (l, m, n) 
 

2.  Consider 43 positive integers.   Show that there exist two of them, say x and 
y, such that x2  y2  is divisible by 100. 
 

3. ABCD is a quadrilateral and G, H are the middle points of AC and DB 
respectively.                                                                                       If CB, 
DA are produced to meet at E, prove that the area of EGH is equal t

(area of quadrilateral ABCD ). 

4. a, b. c are three non-negative real numbers whose sum is not greater than 
½.   Show that 
                            (1 a)(1 b)(1 c) ½ 

5. The vertical angle A of an isosceles triangle ABC is 

 

6.  Solve for x, y, z : 
                                12(x + y) = 5xy 
                                24(y + z) = 7yz 
                                  8(z + x) = 3zx 
 

7.    Ten line segments are given.   Each line segment has length between 1 cm 
and 55 cm.   Prove that you can select three lines segments such that they 
form a triangle. 

  

8.   ABC and DAC are two isosceles   

  triangles,  with BAC = 20o and 
ADC = 100o.    

  Prove that AB = BC + CD. 

--------------------------------------  
End of Question Paper 


