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[Write your answers in the question paper itself. Be brief and precise. Answer all questions. ]
1. A rook on a chessboard is said to put another chess piece under attack if they
are in the same row or column.
  (a) How many ways are there to arrange 8 rooks on a chessboard (the usual 8 × 8 one) so that none are under attack?                                                               [2]
  (b) Imagine a three-dimensional chess variant played on a 8 × 8 × 8 board. (512 cells overall.) Call it Weir-D Chess. A battleship is a Weir-D Chess piece that can attack any piece that is in the same two-dimensional layer, along some coordinate. (For example, a battleship in position (5, 2, 6) puts cell (8, 2, 1) under attack, but not cell (8, 3, 1).) How many ways are there to arrange 8 battleships on a Weir-D Chess board so that none are under attack?                                                    [3]
Give solutions with no summation.
2 (a)Prove that at a cocktail party with 10 or more people, there are either atleast 3 mutual acquaintances or(inclusive) 3 mutual strangers.                                                           [4]
[Hint: First try to prove that at a cocktail party with 6 or more people, there are either atleast 3 mutual acquaintances or (inclusive) 3 mutual strangers.
(b)Among any five points with integer coordinates in the plane, there are two, such that the center ofthe line segment that connects them also has integer coordinates.                    [3]
3. Prove Bernoulli’s inequality: For any n ∈ N and r ∈ R, such that  r > −1,  

                    (1+r)n ≥ 1+rn.                                                                                   [2]
4. ﻿A phone number is a 7-digit sequence that does not start with 0.  
(a) Call a phone number lucky if its digits are in nondecreasing order. For example, 1112234 is lucky, but 1112232 is not. How many lucky phone numbers are there?          [3]
(b) A phone number is very lucky if its digits are strictly increasing, such as with 1235689. How many very lucky phone numbers are there?                                                          [1]
