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Answer All Questions.

1. (i) Prove that forany n € N, 3 t n® + 1. (i.e. 3 does not divide n? + 1.)

(i) Letn € N and n < 1000. Prove that n is either prime or n must have a prime factor which
is less than 37,

(iif) Let M = p2g®, where p, g be prime numbers. Write down all the factors of M.
(iv) Find @, b € N such that a® — b? = 0 (mod 11) buta — b % 0 (mod 11) .

(v) Let p be prime and p > 3. Prove that at least one of p + 2 or p + 4 is not prime.

2. (i) Find the least element of the set {n: n €N, n? +n— 110 > 0}.
(i) Leta,b € Z and a|b and c|d . Prove that ac|bd .
(iii) Find the remainder when 259 is divided by 7. Show your work.

(iv) Using the Euclidean algorithm find the greatest common divisor d of the numbers 1819 and
3587 and then find integers x and y {o satisfy 1819x + 3587y = d.







