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Section B

Answer any TEN questions (10× 2 = 20 Marks)

1. Find the possibility of tiling a 8 × 8 chess board without two opposite corners
tiled using domino tiling.

2. For any integer n ≥ 0, show that 5n=0.
3. Complete the 4x4 magic squares

1 14
6

8 11
3 16

4. Imagine we have only 5 and 7 coins. What is the maximum amount that cannot
be paid?

5. A simple Tower of Hanoi puzzle consists of 3 pegs and 3 circular disks. What is
the least number of moves that are required to move the disks to another empty
peg?

6. Prove that for any natural number n:2 + 22 + 23 + . . . + 2n = 2n+1 - 2.
7. Show that the sum of any five consecutive integers is divisible by 5.
8. What is the maximum number of rooks that can be placed on an 8x8 chessboard

without any two attacking each other?
9. What is the maximum number of two-digit integers that can be selected under

the given constraint if the constraint is that no two selected integers share the
same tens digit?

10. There are boys and girls in a class. Some of them study French, while others
study German. Prove that there are a boy and a girl studying dierent languages.
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11. Suppose we have 10 banks and we have 10$ in each of them. We would like to
merge all accounts into one. For this each day we repeat the following operation.
We arbitrarily pick two banks in which we still have money and move all money
from one bank to another. How many days do we need to do it to move all
money to one account?

12. In a group of 27 students every girl knows four boys and every boy knows five
girls. Find the number of boys in the group.

Section C

Answer any FOUR questions (4× 5 = 20 Marks)

13. Prove 12+22+32+42+...n2=n(n+ 1)(2n+ 1)

6
.

14. What are magic Squares? Put numbers 1,2,3,4,5,6,7,8,9 (each should be used
once) into 3 times 3 square to make the same sum in all rows, all columns and
both diagonals.

15. State and prove the inequality between arithmetic and geometric mean.
16. Prove that every odd natural number is of one of the forms 4n+1 or 4n+3

where n is an integer.
17. Fill a 3×5 table with integers so that the sum of each row is equal to 20 and the

sum of each column is equal to 10.
18. In a group of 20 students everyone has solved three problems from the homework

assignment, and each problem was solved by two students. What is the number
of problems in the assignment?
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