




Q1:  Use Mathematical Induction to prove that : 1² + 2² +........+ n² = 
n(n+1)(2n+1)/6

Answer

Let P(n) be the statement 1² + 2² + ... + n² = n(n+1)(2n+1)/6. We prove P(n) for 
every positive integer n by mathematical induction.

Base case

For n = 1, the left-hand side is 1² = 1. The right-hand side is 1(1+1)(2×1+1)/6 = 
1×2×3/6 = 1. Hence P(1) is true.

Induction step

Assume P(k) is true for some positive integer k. Thus, 1² + 2² + ... + k² = k(k+1)
(2k+1)/6. We must show that P(k+1) is true.

1² + 2² + ... + k² + (k+1)² = k(k+1)(2k+1)/6 + (k+1)²

= (k+1)[k(2k+1) + 6(k+1)]/6 = (k+1)(2k²+7k+6)/6

= (k+1)(k+2)(2k+3)/6 = (k+1)[(k+1)+1][2(k+1)+1]/6.

Therefore P(k+1) is true whenever P(k) is true. Since the base case is true, by 
mathematical induction the formula holds for all positive integers n.

Q2:  How many different permutations are possible of the letters, taken 
all at a time, of the word: ASSESSES?

Answer

The word ASSESSES has 8 letters. Their repetitions are: A occurs once, E occurs 
twice and S occurs five times. If all letters were different there would be 8! 
arrangements, but arrangements obtained by interchanging identical E's or identical 
S's are not new.

Therefore, number of distinct permutations = 8!/(5! × 2!) = 40320/(120 × 2) = 
40320/240 = 168.

Hence, the word ASSESSES can be arranged in 168 different ways.
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