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Note:1. Answer all sub-parts together.
2. Start new question from fresh page.
3. Symbols have their usual meaning.
4. Please write END at the end of the answer script.

Q1.  Prove or disprove:
(1) The sequence 71,771,7771, ... ........ has a perfect square. [3]
(ii) Foragiven a € NandVn € N, a?|[(a + 1)"! —an — (a + 1)]

Q2.(a) Let p,, be the n'" prime then prove that p,.;1 < P1D3 wov ver e pn + 1 and hence show that
there are at least n + 1 primes less than 22" for n > 1. [5]

(b) Prove that there are infinitely many primes that do not belong to any pair of twin primes.

2]

Q3.(a) Let a, b be positive integers and d = (a, b) then (%,S) =1 [3]
(b) Prove that (a, bc) = (a, (a,b) c),where a,b,c € N. [3]

Q4. Prove that any integer > 2, is either a prime or can be written as a product of prime numbers.
Also prove that this factorization into primes is unique except for the order of the factors.

[3]

QS5.(a) Prove that Fppy, = Fp_1F, + E,,F,.1 where m > 2andn € N. (4]
(b) Using Binet’s formula, prove that F2,, — E? = Fy45. [3]

Q6. A theatre charges X 1.80 for adult admissions and X 0.75 for children. On a particular
evening the total receipts were X 90. Assuming that more adults than children were present,
find that how many people went to the theatre. [5]
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